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1HE ENGINEER. 


HARBOURS AND WATERWAYS IN 1904. 


Durine the past year several important developments 
have taken place in the provision for improved accommo- 
dation to meet the increasing size of vessels, including 
the completion of the new harbour at Heysham for im- 
proving the communication with Ireland, and the 
extension of that at Folkestone, for affording accom- 
modation for the Continental boats; and also the 
inception or completion of several deep-water docks. 

The new harbour at Heysham has been constructed by 
the Midland Railway Company with the object of 
improving the communication with the Belfast and 
Northern Counties Railway, of which it has become the 
owner; and also with Dublin, Londonderry, and Isle of 
Man. Special provision has been made for the regular 
dispatch of the new turbine steamers to Belfast, what- 
ever the state of the tide, and also for the import of 
cattle ; and adjoining the harbour pasture land has been 
acquired so that the cattle may be turned out to grass a 
sufficient time to enable them to recover from the effects 
of the sea voyage. Facilities are also afforded for the 
accommodation of the Morecambe Bay fishing boats, and 
for the quick dispatch of the fish inland. The Act for the 
construction of the harbour was obtained in 1896, and the 
contract let the following year. The site of the harbour, 
which covers 140 acres—the tidal basin occupying 36 
acres—consisted of a sloping sandy beach, ras le 
sandstone cliff. This has been enclosed by two break- 
waters terminating in two round heads, 300ft. apart, 
which form the entrance to the basin, which has been 
dredged so as to give 17ft. at low water, the rise of spring 
tides being 27ft.. Owing to this great rise of tide the quay 
walls, from the bottom of the Basin to the coping, have 
had to be made 538ft. in height. 

The works at Folkestone, which have been carried out 
by the South-Eastern and Chatham Railway Companies, 
and were commenced in 1897, consist of an extension of the 
southern arm of the existing pier for a distance of 900ft., 
and the strengthening and widening of the old pier, which 
was built in 1884, and has a length of 580ft., making a 
total length of the promenade, as now finished, 1480ft. 
The old pier had only two landing places, one on the 
eastern face for use under normal conditions, and the 
other on the west side for service when there was an 
easterly gale. In stormy weather it was therefore not 
possible to provide accommodation for more than one 
steamer on the lee side, which was found to be quite 
inadequate for the traffic. The new extension, which will 
2 the harbour from south-west gales, provides five 
anding stages—three on the east and two on the west 
side. Each is provided with high and low-water stages, 
and will accommodate, at any state of the tide, the largest 
steamers likely to be employed on the cross-Channel 
traffic. The sea wall has been constructed with concrete 
blocks, the foundation being carried 43ft. below low water, 
the total height to the coping, which is 10ft. above high- 
water spring tide, being 73ft. 

The Great.Central Railway Company succeeded in the 
last Session in obtaining powers for the construction of a 
dock at Immingham, about six miles above Grimsby. 
This dock, when completed, will have the deepest 
approach, at low water, of any dock in the kingdom, there 
being 40ft. in that part of the channel of the Humber 
where the entrance will be, and this depth is maintained 
down the river to the North Sea. The lock is to be 750ft. 
long and 85ft. wide, with 28ft. on the sill at low water 
of spring tides, and 47}ft. at high water. 

An important measure in.connection with the develop- 
ment of the trade of the Humber that received Royal 
Assent during the past year was the Bill of the Lancashire 
and Yorkshire Company enabling it to run steamboats 
from Goole to several Baltic and continental ports, and 
the purchase by the company of the Goole Shipping 
Company’s fleet of steamers. 

One of the most important contracts for dock construc- 
tion in recent years has been settled, also, during the last 
twelve months, namely, that for the new dock at 
Swansea, powers for the construction of which were 
obtained in 1901. It is to have a water area of about 
66 acres, with an entrance lock 875ft. long by 85ft. wide, 
with 38ft. on sill at high-water neap tide and 12}ft. at 
low-water spring tide. 

The work also includes an extension of the East Pier, 
and a sea embankment on the foreshore 3100 yards long. 
The contractors have undertaken to complete the 
works in five years, the amount of their tender being 
£796,581. : 

The new South Dock at Cardiff is now approaching 
completion. The Act for this dock was o ed in 
1894, and the works were commenced in 1899, Previous 
to the commencement of the construction of the dock a 








sea wall, 1} miles in length, had to be made to exclude 


the water of the Bristol Channel from 150 acres of mud 
land. The new South Dock is 2550ft. in length and 800ft. 
wide, and covers 50 acres. The depth from the bottom 
to the coping is 50ft. The outer lock is 850ft. long, 90ft. 
wide, wit ree pairs of gates, and will have 34ft. on 
sill at high-water neap tide, 43}ft. high-water spring tide, 
and 7ft. low-water spring tide. 

Newport also was before Parliament in the last session, 
asking for power to expend half a million in extending 
her South Dock, and other works for increasing the 
accommodation for shipping. 

Another important improvement brought to con- 
clusion during the past year was the Imperial Dock at 
Leith, the Act for which was obtained in 1891, and the 
works commenced in 1893. This dock has been partially 
in use for some time, but the deep-water entrance has 
only been recently completed. As a full account of this 
work has recently been given in THE ENncinEgR, it is not 
necessary to describe the works beyond saying that the 
lock is 850ft. long, 70ft. wide, having a depth on the sill of 
30ft. at high-water spring tide. 

The new dock at Grangemouth has also been partially 
opened for use, a passage being obtained through the 
old dock, the main entrance not being yet completed. 

During the last summer the North-Eastern Railway 
Company was able to announce that its new extension 
dock at Middlesbrough was open for traffic. The new 
entrance lock is 80ft. wide, with a depth of water over the 
sill of 33ft. high-water spring tide; 28ft. high-water neap 
tide; and 16ft. low-water spring tide. The lock is 160ft. 
in length, and will only be used for small craft. Large 
vessels, which cannot get up the river till half tide, will 
enter on the tide 2} hours before and 2} hours after high 
water. The water in the dock is to be maintained at a 
depth of 26ft. to 28ft. The new dock is to be equipped 
with 24 electric and 15 hydraulic cranes. Steamers 
carrying 6400 tons can load at the quays. 

On the Thames the formal opening took place of the 
Surrey Commercial Dock Company’s new Greenland 
Dock at Rotherhithe, for which parliamentary powers 
were obtained in 1894, and the construction of which 
commenced in the following year. This dock covers an 
area of 22 acres. The entrance lock is 550ft. in length, 
80ft. in breadth, with a depth of water on the sill of 27ft. 
at high-water neap tide, and 13}{t. low-water spring 
tide. 

The Port of London still exists under its old conditions, 
the Government Bill brought in last Session for forming 
a Port Trust in place of the Thames Conservancy and 
purchasing the docks having been withdrawn. The 
subject is, however, to be revived in the coming Session, 
when the Thames Conservancy also intend to apply for 
an enlargement of their powers, and for obtaining a larger 
income so as to enable the Board to carry out the scheme 
of dredging recommended by the Royal Commission. 
The London County Council also intend to promote 
a Bill providing for the constitution of a new Commission 
or Trust for the administration and control of the port, 
which is to absorb the powers now exercised by the Con- 
servancy and the Watermen’s Company; and to take 
over the undertakings of the Dock Companies. The 
funds required for the purchase money of the docks 
and for improvements are to be secured on the rates of 
London. 

One of the principal arguments used for the necessity 
of a change in the management of the Port of London, 
that the trade has been falling off, does not appear to be 
borne out by the recent traffic returns. The Conservancy 
Commissioners, in their annual report, stated that the 
tonnage for the year 1903 showed an increase of 1} million 
tons, the largest that has taken place since the existence 
of the Commission ; the returns also of the London and 
India Joint Docks, so far as they have gone, for 1904, 
show an increase over those for the corresponding period 
of 1903, while 1903 showed an increase of three-quarters 
of a million tons over that of 1902, and over a million tons 
over 1901. The Millwall Docks also show an increased 
tonnage of 29 per cent. for the first six months of this 
year. London still holds its own as having the largest 
ocean-going tonnage of any port in the world, New York 
coming second, with Liverpool, Antwerp, and Hamburg 
following. 

The scheme for ‘constructing a barrage with locks 
across the Thames, near Gravesend, has been brought 
under the consideration of a committee of the Corporation 
of London, the estimate for which is put by the pro- 
moters at the sum of 8} millions. The committee, 
hoWever, came to the conclusion that the matter was one 
more fitted to be dealt with by the Board of Trade. So 
far, no engineer of eminence, having experience in river 
and harbour works, has been induced to allow his name 





to be connected with this scheme ; and the Board of Trade 


decline to express any opinion as to its merits. For 
obtaining power to construct this barrage, a Bill has been 
deposited called the Thames Harbour Bill. 

At Liverpool, trade still continues to increase, although, 
perhaps, not at so great a rate as in previous years, the 
number of vessels entering the docks, as shown by the 
last report, being 25,400, as against 24,827 in the previous 
year; and the income of the Trust showing a small 
increase, the total amounting to £1,206,535, as compared 
with £1,153,993 in the previous year. It has recently 
been stated by the chairman of the Board that the total 
increase in the value of imports and exports at Liverpool 
in 1903 as conipared with 1899 was over 36 millions, or 
about 40 per cent. of the increase for the whole kingdom. 
Large works of improvement are still being carried out, the 
last ordered, at an estimated cost of £295,000, being for 
the improvement of the Brocklebank, Canada, and Langton 
docks, which, when completed, will make it possible, at 
any state of the tide, to take the largest vessel trading 
to Liverpool, including the Oceanic, from the Huskinson 
Dock to the Alexandra Dock system. Out of the total 
estimated cost of 8} millions for bringing these docks up 
to date, 54 millions has already been expended, leaving 
about 3 millions for works yet to be executed. Dredging 
on the bar and entrance is still continued, six million tons 
of sand having been removed from the sea channels 
during the last year, making a total since 1890 of 
82 millions; in addition to which 2} million tons were 
removed between Liverpool and New Brighton. 

The Manchester Ship Canal last Session, in order to be 
able to deal better with the increasing draught of vessels, 
obtained power to raise the water in the tidal portion of 
the canal 2ft., and to deepen the remainder to a corre- 
sponding depth by dredging, increasing the depth from 
26ft. to 28ft. The tonnage of vessels and the revenue 
continue to increase, and the income has been sufficient 
to pay the interest on the first and second mortgage 
debentures and £44,094 on account of interest to the 
Corporation of Manchester. The income for eleven 
months of the past year is £18,450 more than that of the 
corresponding period of the previous year. The quantity 
of material dredged from the canal and carried to the sea 
in 1903 was 1,313,195 tons. 

Amongst the proposed works for river and harbour im- 
provement for which notices have been given in the 
coming Session, the most important is that for the im- 
provement of the waterway from the sea to Preston. 
Preston Dock was opened for traffic about twelve years 
ago, and the river was dredged for a certain distance, but 
between Lytham and the sea the channel, which is 
through sandbanks, is both tortuous and too shallow to 

rmit vessels of any size to get up to the docks. All 

arge vessels have, therefore, to lie in the-roadstead and 
discharge into barges. Notwithstanding this great draw- 
back, the import tonnage has increased froni 28,000 tons 
in 1892 to 446,000 tons last year, and the exports from 
18,482 tons to 147,624 tons. The Corporation now seek 
power to borrow £200,000 for extending the training 
walls seaward and for dredging and deepening the 
channel. 

The large new dock which ‘is being built for the Cor- 
poration of Bristol at Avonmouth is reported as having 
made satisfactory progress during the year; it, however, 
will take another three years before the dock will be 
ready for the reception of vessels. 

The Clyde Navigation Commissioners obtained power 
in the last Session for improving their waterway 
some opposition from one of the landowners on the banks 
of the river. The works related chiefly to the deepening 
of the channel to afford the necessary accommodation for 
the large vessels now being built on the Clyde, and the 
construction of new training walls. The Trust did not 
proceed with their intended Bill for the proposed Shield- 
hall Dock, having come to an arrangement with the 
Renfrew authorities and the landowners as to the 
purchase of the Renfrew Dock undertaking and 110 acres 
of riverside land and the harbour rights of Renfrew; the 
Trust have also undertaken to construct a dock on the 
land acquired. The revenue of the Trust for the last year 
exceeds that of the previous year by £20,000. 

The plans deposited for the coming Session include a 
new dock at Harwich, with an entrance lock 800ft. long 
and four jetties each 600ft. long; and for the extension 
of the harbour at Fraserburgh. These, with the Ribble 
scheme already referred to, appear to be all the new har- 
bour and river works at present contemplated. 

Arrangements have been made between Lord Lonsdale, 
the owner of Worki m Harbour and Dock, for the 
transfer of that undertaking to Messrs. Cammell, Laird 
and Co., who have extensive ironworks and steel rail mills 
located at Workington, and it is intended by the pur- 
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chasers to enlarge and improve the accommodation now 
existing. 

In Ireland the shipping trade is progressing rapidly. 
The last report of the Belfast Harbour Trust states that 
the amount of tonnage cleared at the port for the year | 
constituting a record, with an increase of 42,150 tons. 
Thirteen vessels, measuring 124,202 tons, were builtin the 
shipyards. The trade has increased a million tons during | 
the past twenty years. The size of the vessels fre- 
quenting the port has increased during the last thirty | 
years 50 per cent., or from an average of 200 tons in | 
1875 to 300 tons in 1903. The dredging of the channel | 
from its entrance from the Victoria channel to Hamilton- 
road has been completed, giving a depth of 17ft. at low 
water over a width of 300ft. The widening of the entrance 
to the Spencer Dock has been completed, and the works 
taken over in August last.. A contract has been entered | 
into for the construction of a graving dock, which it is 
claimed, when completed, will have the largest sectional | 
capacity of any dry dock in the world. 

The condition of the fishing harbours in ‘Ireland is | 
attracting attention, and deputations have been wait- | 
ing on the Government authorities at Dublin to take | 
steps to prevent, in many cases, their utter ruin. _ The 
Wicklow Harbour Board are asking for the passing of a 
Marine Works Act for the South-Eastern Coast-with a 
view to aiding the fishing and other industries by improv- | 
ing and developing the harbours and piers already | 
existing; which are stated to be all going to ruin. The 
Galloway County Council have also been appealing to the 
Government to do something to repair the dilapidated 
works of Kinvara Harbour; and a deputation lately 
waited on Sir Horace Plunket to call his attention to ‘the 
sand-blocked.condition of Arklow Harbour, which is one 
of the most important fishing ports in Ireland, upwards 
of 4000 men depending on the fishery. Newcastle | 
Harbour seems to have been more fortunate, as after 
three years a new harbour has been completed. 

With regard to canals, no progress has been made | 
during the past year in the re-organisation or improved 
management of inland waterways, although the subject 
has been recently revived and the desirability of some 
action being taken discussed at different Chambers of 
Commerce. Recently, the Mansion House Association 
on Railway and Canal Traffic passed a resolution to the 
effect. that it is desirable that the canals and inland 
waterways of the country should be vested in a public 
trust; with a Government guarantee on the outlay for pur- 
chase, and with power to maintain and improve them. 
Meanwhile, many of the smaller waterways seem 
gradually to be going to ruin. Thus the Basingstoke 
Canal, which cost £165,000 to construct, but the tolls on 
which do not cover the working expenses, was recently put 
up for sale by. auction, and failed to find a bidder. The 


Gravesend and Higham Canal Company is to be wound 
up. The Thames and Severn Canal, which was adopted 
by the counties through which it runs, and which has cost 
the new owners £25,000 to make water-tight, has, after a 
long delay, been opened for traffic, and is expected to 
provide an important trade route between London and 
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vessels, representing a net tonnage of 11,907,288 tons, 


_tions show that the level canal would not be such a | 
| higher duty and better results, besides requiring less 
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Bristol. That it may be a useful means of transport for 
the district through which it passes is probable, but as the 
through transit from the Severn involves the passing 
through fifty-seven locks, and raising and lowering boats 


| 349ft., and as goods can be conveyed by sea from the 
| Thames to Bristol in less time and at less cost than by the 
| canal, it is doubtful if the canal ever will be a very 


prosperous undertaking. 

The report of the Suez Canal for 1903 shows a small 
increase in the traffic and a good year, the receipts being 
greater than in the previous year, in spite of the tariff 
having been lowered. This was due to a plentiful harvest 
in India, and large export of grain, and to traffic due to 

i Russian war. During the year 3671 


passed through the canal, the increase on the previous 
year being 56 vessels and 658,875 tons. The average size 
of these vessels was 3166 tons, which is slightly larger 
than the average of the preceding year. 

’ During the. past year the Panama Cana] and the 
Panama Railway passed into the possession of the United 
States. The whole of the plant and tools on the ground 
belonging to the French Company have been turned over 
to the Commission appointed by the United States 
Government ; the price paid for the rights and works, in- 
cluding the railway, was £10,000,000. _ It is expected 
that two years will be occupied by the Commission in 
determining upon the most practicable plan to adopt for 
the canal, whether by the construction of a high level 
waterway, with six locks, or a sea-level waterway, having 
only one lock at the Pacific end. The estimate for the | 
first plan is eight years for completion and a cost of 
£30,000,000; and for the level canal £10,000,000 more in 
money and four years more in time. Recent investiga- | 


difficult and costly undertaking as originally supposed. 
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INTERNATIONAL EXHIBITION AT ST. | 
LOUIS. 

No. XXVI.*—ICE-MAKING AND REFRIGERATING 
MACHINERY. 


TE ice-making and refrigerating exhibits at the St. Louis | 
International Exhibition included a main plant with a 
capacity of 500 tons of ice per day and several smaller | 
plants. The main plant supplied ice and provided for | 
cold storage at different points up to a maximum distance | 
of 7000ft. the smaller plants some were simply | 
on show, but most of them were used commercially as 
well as serving for exhibits. 

A general plan of the main plant is shown in Fig. 1. 
This was installed complete by the Ball Ice and Cold 
Machine Company under a contract calling for a 500- 
ton refrigerating machine, two ice tanks with a capacity 
for making 120 tons of ice daily, brine coolers of 120-taps 
daily capacity, and 100,000 cubic feet of cold storage 
space. The brine travelled more than 14,000ft., after 
leaving the pumps, before it returned to the coolers. The 


* No, XXV. appeared December 80th. 
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main building was 144ft. x 176ft., and the boiler-house was 
32ft. x 48ft. The ice-making machine, above and Fig. 3, 
has a cross-compound, condensing, horizontal, Corliss 
engine, driving crank arms on the end of the main shaft. 
On the same crank pins are the 5in. connecting-rods of 
the double-acting ammonia compressor cylinders, which 
are tandem with but opposite to the steam cylinders and 
compressor cylinders. The steam cylinders are 26in. and 
50in. diameter, and the compressor cylinders 2lin. 
diameter, the stroke is 48in. The shaft is 17in. diameter, 
and has main bearings 16in. x 30in.; on it is mounted an 
18ft. fly-wheel weighing 30 tons. The crank-pins are 10in. 
diameter and 12in. long. The rated capacity of this 
machine is 500 tons per day when running at 52 
revolutions per minute, but for several consecutive 
weeks it was operated regularly at a speed of 75 revolu- 
tions in order to meet the demands. The ice is made from 
condensed steam, re-boiled, passed through charcoal 
filters, and then through three distilled-water filters, 3ft. 
diameter and Sft. high, each of 50 tons capacity daily. 
Owing to the excessive demand, however, the exhaust was 
not sufficient, and had to be supplemented by live steam. 
The steam, at 175 lb. pressure, was supplied by two water- 
tube boilers, of 375 horse-power, with down-draught fur- 
naces, and there was a Worthington surface condenser, 
with 1800 square feet of cooling surface. 

The ammonia condenser is of the Kupferle duplex double- 
pipe system. The six brine coolers are rated at 20 tons 
daily capacity each, and any number can be operated as 
desired. When the demand was pressing, three of the 
coolers ran at 100 tons capacity for the pipe line service. 
There are also deodorisers and re-boiling and skimming 
tanks, 5ft. diameter and 6ft. high. There were two ice- 
making or freezing tanks, fitted with 40,000ft. of lin. - 
ammonia pipe, the builders considering that this size gives 


ammonia for charging and operating the machine; the 


| quantity in this case is 40001b. The brine circulation in 


the tanks was produced by screw propeller wheels, 
running at 300 revolutions a minute. The tanks have 1440 
cans for ice blocks of 8001b., and the temperature of the 
tanks was kept at about 8 deg. Fah. to 10deg. Fah. The 
cans were handled by pneumatic travelling cranes, with 
horizontal air cylinders. The ice storage and general 
storage rooms were piped for direct ammonia expansion, 
calculated for a temperature of 25deg. Fah. For this 
purpose there was lft. of pipe 2in. diameter to each 
15 cubic feet of space. — 

The longest run of the refrigerating pipe line was almost 
7000ft., and is said to be the longest continuous pipe line 
operated by the brine system. At the end of the line 
some 60,000 cubic feet of storage space was cooled. 
Refrigerators for storage at intermediate points were 
served by branches without difficulty. The pipe was 

acked with 6in. of pine shavings, leaving a 4in. space 
lai the main and return pipes, and as the soil is of 
clay, practically water-tight, no boxing was required, 
especially as the plant was only to be in operation for a 
few months. 

There were several other, but smaller, working exhibits 
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of refrigerating machinery, one of the principal of which 
was the plant for the model dairy—with butter and | 
cheese storage rooms—in the Agricultural Building. 
The dairy was about 250ft. long and 20ft. wide, and 
was operated daily under the direction of Dr. Erf, of 
the Kansas State Agricultural College. The storage 
rooms had glass walls, with three«panes of }in. glass 
set 1gin. apart, which is found to be the best spacing 
to prevent a moisture or dew from forming on the 
glass and interfering with the visitors’ view of the 


prevent pipe scales from getting into the cylinder or | 


valves, 
The Brunswick Refrigerating Company showed a little 
200 lb. machine operated by a direct connected motor of 
| horse-power, and placed in a compartment inside a 
refrigerator box, with coils of brine pipe in the upper 
part. Itis said to be the smallest ammonia compressor 
ever built. The advantage over the ordinary system 
of using ice in domestic or tradesmen’s refrigerators 
is that it uses dry cold air, avoiding any sloppy condition, 
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Fig. 1—ICE-MAKING AND 


two thicknesses of felt, 2in. of “rock cotton,” lin. air 
space and jin. boards. The ceiling was the same, but 
the floor had only one air space. The wainscot below 
the windows had jin. boards, paper, air space, paper, 2in. of 
rock-cotton, paper, air space, paper, and jin. boards. 
With a temperature of 90 deg. Fah. outside and 30 deg. 
inside, the loss was only 4 deg. per hour. 

The refrigerating machine for the butter and cheese 
storage rooms was a Barber apparatus, built by the 
Creamery Package Company, and having a capacity of 
25 tons. This is shown in Fig. 5. The cylinder is 
Jin. by 18in., and the tly-wheel was belted to an electric 
motor, which ran at about 50 to 75 revolutions per 
minute. The condenser had 2in. outer pipes and 1}in. 
inner pipes. It was in two sections, each twelve pipes 
high and 18ft. long. In the storage rooms, the 2in. 





















expansion coils were two pipes high and five 
pipes wide, hung Isin. below the ceiling and 
extending along the sides* and ends of _ the 
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Fig 2—COCLING PLANT FOR MISSOURI STATE BUILDING 


Barber machine driven by an electric motor at 105 revo- 
lutions, and having a cylinder 6}in. by llin. This served 
the milk refrigerator room and two coolers fci 
bottled milk. A third Barber machine, of three 
tons capacity, served the confectionery refrigerator of 
Joseph Baker and Sons, Limited, of London. This 
refrigerator is a vertical revolving cylinder &ft. 
diameter and 10ft. high. The refrigerating machine, 
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able. Its refrigerating capacity is equivalent to the 
melting of 200 lb. of ice daily, and a thermostat placed 
within the provision compartment automatically controls 
the internal temperature. 

The water for the tanks of the Fish and Fisheries 
Building was cooled by a 10-ton Remington machine 
installed by the United States Fish Commission. This had 
two vertical compressors, one on each side of the fly-wheel, 
which was belted to a countershaft driven by a 20 horse- 
power motor. The water left the coils at a temperature 
of 42 deg. Fah., and was pumped by a rotary pump 
running at 65 revolutions and delivering 30 gallons per 
minute. A small air compressor supplied a pressure tank, 
from which pipes were led to the forty fish tanks to 
aérate the water. 

In the Electricity Building the United States Bureau of 
Standards had a laboratory, including a low-temperature 
room for testing and calibrating delicate instruments. 





days the temperature of the air has been reduced 16 to 


| 18 deg. The plant was built by the United Ironworks 


Company, and consists of a 30-ton horizontal double- 
acting ammonia compressor, with cylinder 10}in. x 20in., 
driven by a 60 horse-power motor. The condenser is of 
the double-pipe type, with three stands each 18ft. long 
and 14 pipes high. City water was used, the temperature 
of which was sometimes as high as 90 deg. Fah. Direct 
expansion is employed for cooling the air, as the plant wes 
only for three months’ service. The brine system would be 
more satisfactory for a permanent plant, but is more 
costly. About 4000ft. of lin. pipe was used in coils 20ft. 
long and 16 pipes high, the coils being set 16in. between 
centres and enclosed in a sheet steel casing. The ends of 
the coils were connected to suction and expans‘on 
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Fig. 4- BROWN-COCHRAN REFRIGERATING MACHINE 


headers. The air intake was at one end of the casing 
and the outlet at the other end, and in order to ensure the 
largest possible travel of the air over the expansion coils 
there were partitions on opposite sides 24in. apart, these 
being staggered, and each extending to within about 
12in. of the other side. .The outlet end of the casing is 
connected to the suction of a 7ft. steel plate fan, 4ft. 
wide, driven by a 20 horse-power motor, and delivering 
50,000 cubic feet of air per minute into a horizontal 
galvanised air duct, from which branches are led to registers 
in the various rooms. Fig. 2 is a plan of this plant. 

The Frick Company had a 10-ton machine, with two 
single-acting vertical compressors 6}in. by 8in., belted to 
an electric motor. This has a double-pipe ammonia con- 
denser and a brine cooler. The Brown-Cochran Company 





Fig. 3~-STEAM ENGINES AND AMMONIA COMPRESSORS 


Fig. 6, has a cylinder 4}in. by 6in., and is of the | This was cooled by a 10-ton refrigerating plant on the 
centre-crank type, belted to a countershaft, which is | ammonia-absorption system, installed by the Carbondale 


belted toa motor. It is run at 125 revolutions. 


It has | Machine Company. 


A boiler heated by gas supplied 


a submerged brine cooler in a brine tank, shown in the | steam to drive the brine-circulating pump, and the exhaust 
view, the brine being circulated by a small rotary pump. | steam from the pump was used for the ammonia 


All the Barber machines have the compressor cylinders | generator. 


The temperature of this room was kept at 


and cylinder heads made of “ semi-steel,” which is simply | 40 deg. Fah. 


a hard cast iron made by adding a percentage of steel to 


Another interesting installation was that for supplying 


the cupola charge. Thesuction and discharge valves are of cool air in the Missouri State Building, which structure 


tool steel, hardened and ground to shape, and the cylinder 


covered an area 366ft. X 100ft., and was two stories high, 


heads and valves are kept cool by water jackets. In the | with a number of reception and private rooms, and an 


centre of the suction arm is a removable strainer to | auditorium seating 1000 persons. 


During the hottest 








had a 4-ton vertical machine, Fig. 4, with carbonic 
anhydride apparatus, which is claimed to be safer than 
ammonia. This plant cools a refrigerator. There was also 
an ice-making plant of half a ton daily capacity, occupy- 
ing a floor space only 5ft. by 8ft.; its compressor. is 
driven by a 3 horse-power Brown gas engine. The 
freezing tank is 5ft. by 2ft. 27in. high, and contains twelve 
25-lb. cans set in brine between the expansion piping. 
The Arctic Machine Company also had carbonic- 
anhydride apparatus, and exhibited three vertical 
machines, one of eight tons and two of three tons’ 
capacity, built under the patents of J. and E. Hall 
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| 
Limited, of England. These may therefore be classed | second cylinder compressing it to 200 atmospheres, 


as English refrigerating apparatus. 
apparatus of foreign design was that of the Douane Com- 
pany, of Paris, which exhibited several small machines, 
to be operated by hand or by power, and capable of pro- 
ducing from 5 Jb. of ice per hour upward. The refrigera- 
ting medium used is chloride of methyl. 

In the railway department there were several of the 
large refrigerator wagons used on American railways, 
which are cooled by ice and salt mixtures, while one of 
these was also fitted with a blower device for circulating 
the air. Some of these wagons are equipped with 


The only other | 


The air is then cooled, dried, and freed from any trace 


| of carbonic acid before passing to the liquefier. The 


hydrogen compressor is of the tandem two-stage type, 
with cylinders 6in. and 2}in. diameter, compressing the 
gas to 6 and then to 200 atmospheres. The vacuum 
pump consists of a cylindrical body containing a rotat- 
ing drum set excentrically. The drum has vanes which 
are held in constant contact with the cylinder walls by 
means of springs, and the gas drawn in is compressed 
in the gradually decreasing space between the drum and 
the cylinder. This pump works at high speed. Included 











Fig. S-PARBER REFRIGERATING MACHINE 


refrigerating machines, run by steam from the locomotive, | in this exhibit was a plant for the generation of hydrogen, 


but none of these were shown at the Exhibition. 
The British Royal Commission secured for the Exhibi- 


tion a plant similar to that employed by Professor Dewar | 
at the Royal Institution in low-temperature research, and | 


in the production of liquid and solid hydrogen. Public 


demonstrations of this work have been given, and the | 
application of these researches to the study of biological | 


problems by Dr. Macfadyen was indicated by an exhibit 
of the Lister Institute of Preventive Medicine. 


| 


This | soft. long and 11ft. wide. 


producing 500 to 600 cubic feet of hydrogen per hour by 
the action of sulphuric acid on granulated zine. 








GASOLINE MOTOR YACHT. 


A Fast motor yacht has just been finished by the Electric 
Launch Company of Bayonne, New Jersey. This vessel is 
Her engines are of the same type 





plant is the largest ever erected for the liquefaction of | as those used in motor cars, and they develop some 90 horse- 
hydrogen; it was designed according to the direc-! power, which on a trial run was found sufficient to propel the 
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tion of Professor Dewar, and was constructed for the | 


Royal Commission by Messrs. Lennox, Benton and 
Reynolds, Limited, of Fulham, London. The re- 
frigerator is of sufficient size to produce in a short 
time the two or three litres of liquid bydrogen 
required for lecture demonstrations, and can produce 
several litres per hour. The carbonic acid compressor is 
of the single-stage type, with a 2}in. cylinder; the car- 
bonic acid is compressed to 60 or 70 atmospheres, and 
leaves the pump in liquid form. The air pump has a 
capacity for compressing 1200 cubic feet per hour to a 
pressure of 200 atmospheres—3000]b. per square inch. 
It is of the two-stage type, an 8in. cylinder compress- 
ing the air into a receiver at 10 atmospheres, and the 





DRIVEN REFRIGERATING PLANT 


boat at a speed of between 16 and 17 miles per hour. There 
is a raised deck and cabin house. Forward of the pilot house 
is a bridge deck, and from both places the vessel can be 
steered. In the main saloon there is accommodation for four 
berths, and there is one stateroom, the length of which is the 
entire width of the boat. A storage battery placed under 


| the cabin floor acts as ballast and provides energy for driving 


a ventilating fan, for working an electrically-driven air com- 


| pressor, and for cooking, there being a complete electric cook- 


ing equipment in the galley. This includes a stove, broiler, 
chafing dish, urn, and plate warmers. The boat can carry 


| 700 gallons of gasoline, enabling it to cruise at full speed for 


600 miles without replenishing. The yacht carries two small 
boats, one of which carries five passengers, and has a 5 horse- 
power engine capable of propelling it at 74 miles an hour. 





SANITARY ENGINEERING IN 1904. 





Again it can be said of the past year that there has been 
no great advance or discovery in the direction of the pro- 
blem of sewage disposal. Moreover, we still await the 
final pronouncement of the Royal Commission. It looks 
as though that document is as far from seeing the light as 
ever, and to our mind it is little short of a scandal that 
this should be so. The state of the science now is that 
by knowing exactly the nature of the sewage to be treated 
a non-putrescible effluent can be produced. The subject 
must be approached in a rational spirit, however, and it 
must not be forgotten that the composition of sewage, 
whether mixed with trades’ refuse or not, is con- 
stantly varying. It is most important that all varia- 
tions should be closely watched, and the treatment 
altered to suit the different circumstances. To do this 
some testing apparatus should be employed. We believe 
that developed by Mr. Scott Moncrieff to be the only 
practical attempt in this direction which has been brought 
forward. We have already described this machine, and 
we have no hesitation in saying that were it or some 
similar arrangement to be employed in every case before 
works were put down, millions of pounds might be saved. 
It is the greatest mistake to imagine that, because one 
particular treatment gives magnificent results in one 
place, it will be equally suitable in others. This is very 
far from being the case. An apparently trifling variation 
in the size of the filtering material, for instance, may 
just mean the difference between success and failure. 
With a testing machine every point might be decided at 
once, and the necessary works laid down in accordance 
withthe results obtained. The machine we have referred 
to, which we consider not to have received the attention 
it deserves, offers a means of scientifically examining the 
sewage and of submitting it to a number of varied condi- 
tions. By its means curves can be plotted which show 
exactly what is going on inside the filter bed. It appears 
to us that it is equally applicable to land or artificial beds, 
and with its aid the depth of bed and rate of tlow to-give 
the best results are obtainable to a nicety. 

There has been a wonderful turning towards so-called 
artificial or bacterial treatment, and we are by no means 
sure that this has not resulted in the passing over of 
land treatment schemes, which would have given‘ excel- 
lent results at a less expenditure of money. But, leaving 
all this aside for the moment, we maintain that we now 
know enough to be able to produce from any sewage an 
eflluent which will not putrefy. It seems to us that if 
the Royal Commission recommended standards which 
must be reached (1) in the case of streams which may be 
drunk from, or from which shellfish might be taken, 
and (2) in the case of waters which will not be drunk from, 
the inquiry, and all the expense it entails, might be put 
an end to at once. Such standards might easily be 
agreed upon. It would then only be for a central 
authority to say which standard must be reached in any 
particular case. The question of disease germs is, of course, 
of importance, but not, we think, of as great importance 
as is sometimes thought. Our healthiest towns are those 
supplied with filtered river water. The days have gone 
when it could be expected that a stream or river passing 
through populous parts could remain uncontaminated. 
Nearly certainly filtration of water supply would be 
needed, whether or not an actual sewage effluent were 
put into a river from which the water was taken. There 
have always to be reckoned the washings from fields and 
the storm water. Both these may be as dangerous and 
as objectionable as sewage itself. Both may be teeming 
with disease germs. There is no doubt that such 
disease germs can be done away with. To do so 
is only a question of cost, but it is a very serious 
question indeed. Were a measure to be brought before 
Parliament to provide for the absolute sterilisation of all 
sewage effluents—which would include storm water and 
tield washings, or be of no value at all—that measure, we 
have no hesitation in saying, would meet with such an 
immense amount of opposition that it could not live. 
We are by no means certain that the Royal Commission 
have not got it in mind to make some such recommenda- 
tion, but we are persuaded that no such measure can 
become law. And, indeed, there are those who say that 
in aiming at a sterilised effluent we are striving for an 
ideal which is no use to us; that the very fact that the 
ordinary bacteria of sewage are present in large quantity 
in an effluent is prima facie evidence that the disease 
germs cannot live for long in such effluent. In proof of 
this it is asserted that if a sewage eftluent be inoculated 
with the typhoid bacillus for example, the latter will fail 
to multiply. On the other hand, there are those who 
maintain that there is an intimate relationship between 
the typhoid bacillus and the coli communis, and that 
where the latter is found the former in all probabilit 
exists. Such assertions are, of course, at variance, and all 
we can be fairly certain of is that efficient slow filtration, 
practically speaking, removes all the bacteria. 

Meanwhile the Royal Commission appear to be blunder- 
ing on into side issues of minor importance. They seem to 
be as sheep without a shepherd. No guiding scientific 
principle governs their actions. To all intents and pur- 
poses we are, as far as official recommendations are 
concerned, exactly where we were before the Commissioners 
were appointed. It is inconceivable that such a body of 
able men, if they have all given their earnest attention 
to the subject, should have accomplished so little in such 
a long time. 

If we cannot point to any fundamental change or pro- 
gress, we can, at least, draw attention to a vast amount 
of work completed or in progress during the past year. 
With the opening of the Western District Sewage 
Works on 31st May Glasgow completed its scheme 
as regards the north side of the Clyde. There has, so 
we understand, been a vast improvement in the condition 
of the river. The designs for dealing with the south side 
of the river are nearly completed. A Provisional Order 
to move the outfall works on this side was passed during 
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Leeds obtained a joint report by Messrs. 


the year. 
Strachan, Chatterton and Midgeley Taylor, which was 
submitted to and reported on by Mr. James Mansergh. 


No definite steps have, however, as yet been taken. The 
second section of Aberdeen’s Girdleness outfall scheme 
is nearly completed, with the exception of the Dee 
tunnel. Trouble with water has been met with, and air 
compressing machinery has been laid down. Bourne- 
mouth has been carrying on the drainage of its newly 
acquired districts of Southbourne and Winton. The latter 
is to cost £27,600, and is well advanced. The scheme 
includes 8} miles of 24in. diameter concrete tubes. Batley 
has increased its bacteria beds, and is interesting, in that 
itis employing electrically prepared hypochlorite of soda to 
deodorise the sewage coming from the septic tanks. Some 
experiments in the same direction have been carried on at 
Guildford. The storm-water drainage scheme at Aston 
Manor, which is to cost £60,000, has made good progress. 
It includes an outfall culvert, 6ft. by 3ft. 6in., and the 
culverting of the Mansfield-road brook course — both 
these are finished—and a 3ft. diameter syphon under the 
Birmingham and Fazeley Canal. Buxton has completed 
three roughing filters, 5ft. deep. The effluent from these 
is led } mile down the Wye Valley, and distributed over 
seven filter beds, of a total of 4000 square feet, by means 
of revolving sprinklers. At Derby, which has an exten- 
sive scheme in hand, the main intercepting sewers have 
been laid, and the disposal works at Spondon are 
well advanced. Leicester has completed the first 
section of the works in the Belgrave district. The second 
section is in hand. The pumping station, storm-water 
culverts, and rising main from Belgrave to Beaumont 
Leys are finished. Here it is contemplated to lay down 
12 acres of first contact bacteria beds and additional 
detritus tanks. Ilford has increased its tank capacity 
from 600,000 to 2,500,000 gallons, and is excavating the 
ground for additional bacteria beds, the extensions costing 
£38,240. Croydon is constructing further detritus and 
storm-water tanks and continuous filters, at a cost of 
£57,000. Bury St. Edmunds has constructed a new out- 
fall, which is composed of 30in. by 20in. brick culvert, 
24in. cast iron pipes, and a syphon under the river Lark. 
At Colne, Lanes, new septic tanks, detritus and screening 
chambers, sludge lagoons,and 24 acres of bacteria beds 
have been constructed. The sewage disposal works at Bury 
are now completed. They include twelve precipitating 
tanks of 75,000 gallons each, and six of 50,000 gallons; 
eleven bacteria beds, each of half an acre; and other 
smaller beds. In the northern part of Hornsey, sedimen- 
tation tanks and bacteria beds to deal with a dry-weather 
flow of 226,700 gallons are being constructed. Main 
sewers are being run, principally in headings at depths 
varying from 20ft. to 120ft. The total cost is to be 
£70,000. At Barrow-in-Furness sections 1 and 2 of the 
Dane Ghyll Valley sewer are completed. A storm-water 
outfall sewer to cost £160,000 is in hand. Burnley has 
constructed four open septic tanks at its Duckpits works. 
Three others are nearly finished. At the Altham works 
two additional tanks will shortly be completed. The 
total capacity will then be 2,900,000 gallons. At its 
Woodend works 18} acres of contact beds are in progress. 
The sewerage works at Penn were opened in December. 
The works at Midhurst are finished. Schemes are in 
progress at Southport, Writtle, Bexhill, Maidstone and 
Crowborough; Aylesbury, Amersham, and Watlington 
have also seen their new works finished. 

To enumerate all that is going on would be impossible, 
but the following will give some idea of the widespread 
activity in sewage disposal works. Exeter has work in 
hand representing £42,560; Basford is spending £22,000 
on Selston sewerage ; Watford, £14,000 on the sewerage 
of Abbot's Langley ; Foleshill, £23,000 on the sewerage of 
Bedworth; Harrogate, £14,250 on its east outfall sewer, &c.; 
St. Helens, £25,800; Leicester, £11,161; Stratford, £23,500; 
and Swansea, £10,000 on a scheme to prevent flooding. 
Southsea is spending £60,000 on a flooding-prevention 
scheme; Bingley is borrowing a further £10,500 for sewage 
disposal purposes; and East Grinstead, £15,000. At With- 
ington, works which will have cost £133,000, are nearing 
completion. Morley has applied for £18,000, and Burslem 
for £36,828. New works at Bredbury were opened in 
March. £40,000 is being laid out by Esher and the 
Dittons. At Lots-road, Chelsea, a pumping station to 
prevent flooding has been built at a cost of £82,000. It 
can deal with 112,500 gallons a minute. This forms part 
of a big scheme which is eventually to absorb £1,000,000. 
Frimley has work in hand of the value of £52,000, 
Macclesfield of £14,000, Chertsey of £18,992, Swinton and 
Pendlebury of £12,000, Brighouse of £20,000, and Eardley 
of £103,000. New works were opened at Mentham in 
April. They have cost £14,000. At Sittingbourne new 
works were started in June. Harrogate is spending 
£50,000, and Huddersfield contemplates an outlay of 
£135,000. Burton Latimer, Drighlington and Ilfracombe 
have all opened new works during the year. Stony 
Stratford is laying out £17,000, Bolton an estimated 
amount of £103,702, Wirral £20,800, Nottingham £46,268, 
Darwen £12,000, Crewe from £50,000 to £60,000, and Shef- 
field £270,000, the latter on bacterial process extensions. 
Llandudno has completed the laying of an outfall sewer, 
and Shipley a scheme which has cost £103,764. Birming- 
ham is carrying out sewerage and surface water drainage 
at a cost of £57,850. Hayward’s Heath has a scheme in 
hand to cost £32,000. Halifax is carrying out works at 
Salterhebble which will cost finally £121,422. Tod- 
morden has a scheme which will entail an expenditure of 
nearly £20,000. Worcester is borrowing £24,173 chietly 
for sewage disposal works, and Carlisle is applying to 
borrow £65,000 for a like purpose. 

Abroad we find Capetown considering a scheme for its 
suburbs. Cleveland, Ohio, hag just constructed an 
armoured concrete sewer 18ft. 6in. diameter and 34 
miles long ata cost of £220,000. Johannesburg has 
been reported on by a commission, sewerage work 
is in hand, and it is spending from £500,000 to 
£600,000. New works have been opened at Medford, 
Mass. Spezzia is offering a prize of £400 for the best 








drainage scheme that may be sent in. Angers is putting 
down a new pumping plant in connection with a drainage 
scheme Woodstock, in Cape Colony, is spending 
£200,000 on improvements and surface drainage. St. 
Louis has constructed a three-ring sewer tunnel 8ft. Sin. 
in diameter, and Lorenco Marques contemplates an outlay 
of £70,000 on a sewerage scheme. At Bombay a surface 
water channel to deal with the monsoon rains is being 
constructed. It will be five to six miles long and 60ft. 
wide by 10ft. deep. The city has also received a report 
on the surcharging of the existing sewers. Harrisburg, 
Pa., has constructed a concrete steel sewer 15,270: 5ft. 
long and of varying cross section. Santiago de Chile is con- 
templating work to cost £1,500,000. An outlying district 
of the southern section of the city of Chicago is to have a 
sewerage system of its own. The sewers are all to lead 
to a pumping station where the sewage will be pumped to 
the level of the intercepting sewers. The Prefect of the 
Seine has appointed a “consulting Commission” to 
inquire into the shortcomings of the Paris sewage farms, 
which have been growing worse from year to year. This 
action was brought about by the abandonment of the 
farms by those who leased them and by the heavy 
actions for damages which have been brought against the 
city. 











THE DESIGN OF DROP VALVES. 


Tue use of drop valves is, as will have becn noticed by 
readers of engineering literature, becoming more and 
more prevalent at the present stage of engine design, and 
is replacing the slide and Corliss valves owing to their 
inability to withstand with satisfactory results, due to 
their sliding motion, the high superheat that is becoming 
more and more common. 

The present article is the result of observations of 
various makers’ valves, which show a great difference in 
the angle of seat employed and the method of setting out 
the same. 

It will be found that some makers, in the case of 
double-seated drop valves, make the angle of both seats to 
radiate from one single point in the valve centre line, 
whilst others do not do so, appearing to consider this 
condition of secondary importance. 

The mathematical work that follows may perhaps be 
of help to those whose duty it is to design drop valve 
engines, in enabling them to fix upon the correct radii 
and angles of valve seats to fulfil the condition that the 
wear on all seats shall be as even as possible. 

Before proceeding to make any calculation with regard 
to a drop valve, it will be as well to examine the follow- 
ing principle, which will be used hereafter :—In Fig. 1, 
let A B C be a cone surrounded by an enveloping solid, 














and let a load W be applied to the cone as shown. Let 
one-half the angle of the cone be a. Then the pressure 
P, acting on half the cone is given by the construction 
there shown if drawn to scale, and is equal to 
ee ae 

° 2 sin'a 

Suppose a drop valve be considered of weight F lbs., 
and let this valve be lifted by the trip lever and released 
at any point of cut-off as fixed by the governor; it falls 
under the action of its own weight and that of the spring 
in the dash-pot, and though cushioned to a greater or 
less extent according to the type of dash-pot employed, 
it strikes its seat with a blow whose total average force 
may be represented by a value (f) Ibs. This total 
average force of blow is dissipated on two or four seats 
as the case may be, and in the case of the two-seated 
valve the proportion of the force on each seat may be 


taken as ( f ) Ibs., whilst in the case of the four-seated 


valve the proportion will become (J ) Ibs. 

Now, it is this force that produces all the wear on 
the valve seats, and it is necessary in order to obtain a 
form of valve that will retain its steam tightness for a 
considerable period to make the force of the blow on the 
unit area of each seat a constant quantity, whether two, 
four, or six—in exceptional cases—seats are employed. 
Having explained these principles, the force of what 
follows will be more easily grasped. In Fig. 2 there is 
represented a drop valve, the angles of the seats and the 
mean radius of the bottom seats having been calculated 
by the following method :—The mean radius of the top 















seat (R,) has been fixed up from considerations of the 
valve opening to steam necessary to give a free inlet, the 
width of the seat (L) has been fixed at jin. from previous 
experience as suitable for this size of valve. It is re- 
quired to find the angles (a) and (8) of the two seats and 
also the mean radius of the bottom seat (R,). 


As above, let ( f) be the total force of the blow on 


each valve seat. Then the area of the top seat of the 


valve is given by 


27k, L square inches. 
The area of the bottom seat of the valve is 
2 ~ R, L square inches. 












































Fig. 2. 


The component, effective in producing wear on tke tcp 
seat is found .by the construction given above to be 


P= J : 
2 sin a 
Likewise on the bottom seat 
P, pe J . 
2 sin B 


Hence, intensity of blow per square inch on tke top 
seat is 


aa sears 1 . 
Pi +27R, L= or x eR L Ibs. per sq. in., 
whilst in the bottom seat its value is 
P,+27R,L= f ibs. per sq. ir., 


YsinB ~ zr, L 
and these two intensities must be equal that the war 
may be even; that is, 

OP tee” pitas. Re EP ee POD BMS 
2 sina 2*R, L 2 sin B 2”*R,L 
or 
R, sin a = R, sin 8, 


or 
4 R, sin a= 4 R, sin 8 — 2 Lsina sin 8 —2 L sin’ B (1.) 
Suppose, as in the case of the valve shown in Fig. 2 
that R, = 3in., (L) has been given as }in., and let angle 
(8) be chosen to have a value of 90 deg., for then (P2) 
will be minimum, and therefore the force of the blow per 
square inch of the seat will be a minimum, and the wear 
of the seat should, therefore, be, for a fixed width of face, 
@ minimum. 
Then, from equation (I.) 
12 sna=12x1-}sinmax1—}x1, 
that is, 
12 sina + } sin a = 11°75, 
sin a = *959, 
a = 73°5 deg. nearly. 
Hence R, = 2jin. nearly. 
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And these dimensions will be correct whether angles 
a and 8 have their apices in a common point on the 
centre line of the valve or no. This depends, of course, 
on the depth of opening, A B, necessary to give a free 
passage to the steam. 

Looking at the four-seated valve shown in Fig. 3, the 
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four angles of the seats are denoted by a, 8, 9, and @ 
respectively, and R,, R,, R:, and R, are the mean radii 
of seats corresponding to the same, as usual (L) denotes 
the seat width. R, has bsen fixed at 18iin., and R, at 
Sin., as being a value likely to work in with R, to give 
requisite steam opening. The angles « and ¢@ correspond- 
ing to the same have been fixed at 39 deg. and 60 deg. 
respectively. In this casa, of the total average force of 


the blow due to the valve seating itself, each seat will 
take its share of (4 ) Ibs. 


2  R, L square inches. 
2r R; L ” 


Then area of seat (A) is 
Area ,, (B) is 

» ” (C)is2* RL ” 

> (D) is 27 R, L ” 


Effectiv (J ; is__ 
ffective component of i f) Ibs. on seat (A) is a oa 


lbs, 


J 
4sin B ~~ 
f 
4 sin 
id 
4sin @ 
Intensity of pressure per square inch on seat (A) is 


” (B) 
(C) 


” (D) 


ete 
9 


lbs. 





4sina ~ 24 R, LU 

And similarly for the other three seats, (B), (C), and (D). 

Hence, since this intensity must be a constant, 

R, sin @ = R, sin > 

R, sin 8 .(LIT.) 

R, sin a Pree, | 8 

But 4 R, sin? = 4 R, sing + 2 Lsin @ sin ¢ + 
2.E sin? ¢ 5 

And*4R, sin a = 4 R, sin 8 — 2 Lsin a sin B — 

. 2Lsin?s . (VL) 

So that, given R, = 13jin., and R, = 8in., also L= 
din., and angles « and @ as 30 deg. and 60 deg. respec- 
tively, from (V.) and (VI.) results the following :— 

From (¥.) 
27°712 = 32°866 sin @ + sin’ 9. 

sin ¢ = ‘81, 
¢ = 54 deg. nearly. 
Likewise from equation (VI.) 
27°712 = 54°924 sin 8 — sin’ B. 
sin 8 = ‘51, 
B = 80°5 deg. 
2, sin @ = R, sin 9, 
6°93 R, X °81. 
R, = 8°55in. 
R, sin @ R; sin B, 
6°93 = R; x °51. 
R, = 18°6in. 

From these results thus found, the other valve seats 
with their proper angles may be drawn, and from the 
conditions imposed in obtaining these values, the wear 
on the faces should be almost perfectly uniform, provided 
that the metal of which the valves and seats are cast is 
homogeneous. 


. (IL) 


Hence 
or 


Hence 
or 

But 

so that 
Hence 
Also 

so that 
Hence 








ELECTRICAL ENGINEERING IN 1904. 


In the branch of electrical engineering business has 
been unsatisfactory during the past year. A good deal 
of work has been done, but we have never known prices 
so low, and tenders have been sent in at figures which not 
only would not allow of reasonable profits being made by 
the contractor, but in some cases actuaily below cost 
prices. Competition has been more severe than ever 
before, and there is no doubt that such cutting of prices 
cannot be continued much longer. Some of the large 
and well-known firms who enjoy the highest reputa- 
tion have found it difficult to keep their works fully 
employed. On the other hand, one of the youngest 
establishments of American origin which laid down its 
works upon an ambitious scale, has not been able to 
obtain business in the quantity nor at the price which 
could make it possible to earn dividends upon the large 
capital outlay. We hope that in the present year 
business may be done upon more reasonable lines, 
for it is impossible to carry out works with 
satisfaction when losses to the contractor are being 
incurred. Electrical engineering may, for the purposes of 
this article, be divided into a few heads. On the intro- 
duction of generating stations for electricity, the whole of 
the demand was for electric lighting purposes, and this 
source of demand is still the chief one in many provincial 
localities, but every year the demand for energy for power 
production becomes greater. Electric traction, beginning 
first upon tramways, has now extended itself to railway 
work, and bids fair to spread from the underground and 
short surface railways to the main railways of the king- 
dom. We shall deal with our subject in the order of 
electric traction, power, lighting, heating, and miscellaneous 
uses. 

During the past year the Lancashire and Yorkshire 
Railway Company has completed the electrification of the 
line between Liverpool and Southport, a distance of 23 
miles, all double track. Alternating three-phase current, 
at 6000 volts, is generated at Formby, and is transformed 
at sub-stations to 600 volts, and supplied to a third con- 
ductor rail. There are now in use at the generating 
station four sets of 1500 kilowatts and one set of 
750 kilowatts. Upon the Metropolitan Railway Com- 
pany’s lines the first electric train was run between 
Baker-street and Uxbridge on the 1st of December last, 
and the journey was made in 35 minutes without stops. 
The power was obtained from the Neasden generating 





station, where two turbo-generators, each of 5000 horse- 
power, are now at work; the current produced is of the 
alternating type, but is transformed to direct-current, and 
both the flow and return rails are insulated. Upon the 
Great Northern and City Electric Railway the electric 
trains are now running, and were equipped by the British 
Thomson-Houston Company upon its multiple unit sys- 
tem. The service is at intervals of three minutes, with 
trains of seven coaches, and the single journey from 
Finsbury Park to Moorgate-street, 3} miles, is effected in 
134 minutes. The generating station is at Poole-street, 
New North-road, N. Trials of the electric railway from 
Benton to Tynemouth were made in May last, and the 
lines from Newcastle are now open and are worked by 
the North-Eastern Railway Company. 

Several of the railways have experimented with novel 
forms of self-propelled coaches. The North-Eastern Rail- 
way Company has placed some upon the line from Hartle- 
pool to West Hartlepool. These are petrol electric motor 
coaches of the ordinary bogie type, each weighing 35 tons 
and carrying fifty-two passengers. Each is fitted with an 
80 horse-power four-cylinder horizontal motor, by the 
Wolseley Tool and Motor Car Company, which drives a 
55-kilowatt separately excited dynamo, which supplies 
current to electric motors and to a storage battery. All 
the electric apparatus was built by the British Westing- 
house Company. Similar coaches have been also put 
upon the route between Scarborough and Filey. 

In Paris the extension of the Paris and Orleans line 
from the Austerlitz Station to the Quai d’Orsay is worked 
entirely by means of electric locomotives. It is 2} miles 
long, and chiefly in subway, and the locomotives take 
trains weighing 150 to 300 tons in eight minutes, inclusive 
of a stop of one minute at the St. Michel Station. 
Electric locomotives have also been recently placed upon 
the New York Central Railway. These were built by the 
General Electric Company, of Schenectady, in conjunc- 
tion with the American Locomotive Company, and they 
are required to be capable of making two regular succes- 
sive trips of one hour each—34 miles—between the 
Grand Central Station in New York and Croton, with a 
total train weight of 550 tons. The maximum rating of 
these locomotives is 2800 horse-power, or 50 per cent. 
greater than the largest steam passenger locomotives now 
in service. ; 

The bulk of the railway service by electricity has up to 
the present been carried out by means of a third rail, but 
there are indications that in the near future overhead wires 
will be employed with single-phase alternating current of 
high potential, owing to the improvements which have 
recently been made in the design of single-phase motors. 
Six deaths were caused by third-rail systems in a few 
months, and it appears difficult adequately to protect 
such rails. On the other hand, overhead wires have been 
used with three-phase current at 3000 volts on the 
Valtellina linein Italy, where 60 miles of route have been 
in operation for over two years, and were taken over by 
the company from the contractors after an experience of 
one year and nine months. The City and South London 
Railway appears to be working more economically with 
the three-wire system, which has recently been described 
in detail. At Spindlersfeld an electric railway is at work 
with overhead conductors, supplied with single-phase 
alternating current at 6000 volts, and Winter-Eichberg 
two-pole motors are used. Near Grenoble, in France, an 
overhead wire light railway has been built from St. 
Georges de Commiéres to La Mure, a distance of 20 miles, 
and is worked with 1200-volt direct current and two 
wires. 

A recent Blue-book containing the Board of Trade 
returns on railways also comprises a general report by 
Mr. Llewellyn Smith, who says that on railways the 
number of third - class passengers shows a_ steady 
diminution in its rate of increase. Whereas in 1897 the 
increase was 5‘2 per cent., in 1903 it was only 0°57, and 
the total of third-class passengers carried in that year 
was 1,086,205,000. On tramways in 1897 the rate of 
increase was 3°87, and in 1903 it was 20°67, and the 
total number of passengers carried was 1,681,949,000, so 
that the total for tramways now exceeds that for railways. 
It appears, therefore, obvious that before long the whole 
of the working of the suburban railway lines will have to 
be radically altered, and it is probable that electricity will 
on those lines take the place now occupied by steam. 

The first section of the Stalybridge, Hyde, Moseley, and 
Dukinfield electric tramways was opened in May last, 
and a joint board has been appointed for all these districts. 
Electricity is generated at 6000 volts on the three-phase 
system at a frequency of 40 periods, and afterwards con- 
verted in sub-stations; the route length is 21 miles. 
Electricity is supplied also to consumers at 2d. and 1d. 
for power and 4d. for lighting, and the tramways are 
charged at 14d. per unit for what they use. The Leicester 
tramway system was opened, and comprises about 42 
miles of single track. The station contains at present 
three sets of Yates and Thom engines, and Dick Kerr 
dynamos, each of 500 kilowatts. 

In London the Kennington-Streatham section of the 
London County Council tramways was opened last June. 

In the Newcastle-upon-Tyne district the Tyneside 
Tramways Company desired powers to run over the Cor- 
poration lines to the central station, but terms could not 
be agreed, so the matter came before Parliament, and a 
Committee decided that the company must be allowed 
running powers, but the matter was referred back to the 
Committee by Parliament, and finally came before the 
House of Lords, which granted the Tyneside Company 
the powers it desired. At Wolverhampton, where a 
special type of surface contact tramway system is in use, 
there seems to have been some trouble with the contacts, 
and several animals have been killed. The financial loss 
upon last year’s working is reported as £1090. Last July 
the line of electric tramways was opened between Paisley 
and Johnstone, providing a continuous route from the 
centre of Glasgow to Johnstone, a distance of 4} miles. 

In the North of London the. electric tramways began 
work last July from Wood Green, but it does not yet 


seem certain as to how much of the lines in this large 
district will be put down on the conduit system and how 
much with overhead wires. The system now opened is 

rovided with energy from the Brimsdown Station of the 
North Metropolitan Electric Power Supply Company. 
There will be in all about 50 miles of route, but at present 
only a small part of this is open for traffic. In the 
generating station there are now installed three turbo- 
alternators, each of 1000-kilowatt capacity; the steam 
turbines were built by Messrs. C. A. Parsons and Co.; and 
the alternators by Messrs. Brown, Boveri and Co., of 
Baden. These produce three-phase current at 10,000 to 
11,000 volts, with a frequency of fifty periods, and there 
are now four sub-stations for the supply of power to the 
Metropolitan electric tramways at Edmonton, Wood 
Green, Finchley, and Hendon. 

In South Lancashire powers were obtained in 1900 for 
1054 miles of single track, linking up Liverpool, Man- 
chester, Bolton, Bury, St. Helens, and Salford, so far as 
the existing systems are of standard gauge, but there area 
number of lines of 3ft. 6in. and 4ft. gauge which cannot 
be connected. This is, of course, a great disadvantage, 
and should be avoided in all future work. The main 
power station has. been built at Atherton, where about 
1750 kilowatts of plant is already installed, part producing 
two-phase current at 7500 volts for distant parts of the 
system, and part direct current for the district surround- 
ing the station. New lines have been laid down through 
Royton and Crompton in Lancashire, which couple up 
the towns of Oldham and Rochdale, and 6} miles of 
single track were opened in November last. 

For Wakefield and district a comprehensive scheme of 
electric tramways is projected, and about 32} miles of single 
track is already finished. An amicable arrangement has 
been made with the Leeds City Corporation, by which the 
Wakefield cars are allowed to run over the Corporation 
lines right into the centre of the city. This arrangement 
contrasts most favourably with that of the authorities at 
Newcastle-on-Tyne, previously alluded to, and also to that 
of the Brentford Urban District Council, who would not 
give facilities to the tramway company unless the latter 
would erect and maintain a public lavatory at Kew Bridge, 
also make a subway, and widen the roadway for a con- 
siderable distance to 80ft.,and pay £1000. The result 
was that the tramways company dropped its proposals 
for a line between Ealing and Brentford. At Bourne- 
mouth the tramways have been extended to Christchurch, 
and the Poole and Bournemouth Electric Supply Company 
furnishes power and light. The Bath system of tramways 
was opened for traffic last February, and there are about 
16 miles of single track in use, with some gradients of 
lin 11. 

At Huddersfield the Corporation are using their lines 
for goods service as well as for passengers, and have 
entered into a contract to deliver coal from the railway 
station to a millowner at a distance of four miles, and for 
that purpose have had special trucks built to run upon 
the tramlines. In Maidstone a line two miles long has 
been laid from the Town Hall to the borough boundary 
at Barming, and this is supplied with current from the 
Corporation works. Powers were obtained for this line 
under the Act for Light Railways. 

For tramway service a new type of electro-magnetic 
brake has been brought out by the British Thomson- 
Houston Company which seems effective and acts like a 
slipper upon the rails. Experiments showed that a car 
fitted with this brake and moving at 25 miles per hour 
down a grade of 1 in 14 was stopped in four seconds, and 
in that time travelled 25 yards. Mr. Raworth’s system 
of automatic regenerative control appears promising, and 
has been tested upon the Gravesend and Northfleet tram- 
lines in August last. A great deal of the current is 
returned to the line, as the motors act as generators while 
the car is going downhill. 

Taking the tramways of the United Kingdom as a 
whole, their financial position is not very satisfactory, and 
the margin of receipts over expenses is too smal) to 
permit reasonable dividends to be paid. In’ Newcastle 
special cheap workmen’s fares have Leen instituted which 
have reduced the receipts, so that, although the working 
expenses last year were less than before, the profits also 
were lower. ; 

With reference to municipal trading, Lord Avebury has 
recently pointed out that in more than sixty towns of the 
United Kingdom the capital expended in electric under- 
takings is over five millions, and the losses on working 
were over £86,000. It has been pointed out elsewhere 
that 63 out of 155 municipalities show a deficit, and on 
the average less than 1 per cent. on the capital invested is 
availaL!e for a depreciation or renewals fund. 

The ponents and distribution of electricity has now 
entered upon a new phase, and it is clear that the small 
generating stations which were built some years ago are 
now quite inadequate to supply the great demand. The 
Westminster Electric Company and the St. James and 
Pall Mall Company joined forces, and now have a finc 
joint station at Grove-road, Marylebone, where 13,000 
horse-power is already installed, while the buildings are 
capable of extension so as to accommodate 100, orse- 
power. The steam boilers are of the vertical Climax 
type, and current is generated at 6000 volts on the three- 
phase system, at a frequency of 46 cycles, and is supplied 
to the existing generating station of the two supply com- 
panies at the rate of 3d. per unit. 

The Metropolitan Electric Supply Company found it 
necessary to erect a large generating station, and for that 
purpose acquired land at Willesden, and also obtained 
powers to lay cables to supply their existing stations. 
Early last year it began to supply from the Willesden 
station the adjoining sidings of the London and’ North- 
Western Railway Company, and immediately afterwards 
the Willesden Urban District Council sought to restrain it 
from so doing and obtained an injunction, on the ground 
that the Metropolitan Electric Supply Company, by its 
Act in 1889, acquired power to supply electricity in a 
certain metropolitan area and was not allowed to supply 





current outside that area. It has been ruled that the 
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sanction for the construction of the Willesden station did 

not extend their area of supply. Large portions of the 

United Kingdom have been already mapped out as 
“ spheres of influence ” for various bulk supply companies. 
The Lancashire Electric Power Company is building a 
fiae station at Radcliffe which is practically completed, 
and will not only supply power to a number of towns, 
but also to a number of collieries. 

In the London area the Metropolitan Company, the 
Charing Cross Company, and the County of London 
Company are all seeking powers to supply energy in bulk 
and for power purposes, and between them seem to have 
scheduled almost all the administrative County of 
London, and it is probable that before long the large 
venerating stations will all be on the outskirts of Lon- 
don and will supply in bulk to the existing stations, 
which will then consume no fuel, acting merely as sub- 
stations. 

The Sunderland Corporation has built extensive new 
works, which were opened last year with a total of 5695 
kilowatts installed. The original three-wire system at 
220 volts has been discarded, and now a two-wire distri- 
bution only is employed at 220 volts. Electricity is gene- 
rated at 5000-5509 volts on the three-phase system, and 
supplied to sub-stations which are fitted with batteries. 
Supply is also given to several large shipyards near the 
town. At Sheftield the demand for power has so largely 
increased that the Corporation have built a new generat- 
ing station at Neepsend, at a cost of about £100,000, where 
they have installed already two Parsons turbo-generators, 
each developing 1500 kilowatts. 

An electric power plant of considerable ‘size has been 
installed by the Midland Railway Company at Heysham 
Harbour. on the Lancashire coast, close to Morecambe. 
Mond gas is used, and supplies three Westinghouse 
vertical gas engines, each coupled direct to a six pole 
direct-current dynamo developing 150 kilowatts. The 
game company has a very satisfactory Dowson gas-driven 
plant at Leicester. The new railway station at Bolton, 
in Lancashire, has a large generating plant which supplies 
light and also power to electric cranes, capstans. \c., and 
one notable feature is the supply of all the signal lights 
by electricity, using 2380-volt lamps upon a 220-volt 
supply, so that they are never fully incandescent, but give 
sufficient light with a very long life. In this connection 
we may remark that the Lancashire and Yorkshire Rail- 
way Company first experimented about six years ago with 
electric lamps in the signal lights at Victoria Station, 
Manchester, and obtained good results, 

In London the Metropolitan Electric Supply Company 
hitherto supplied current on the single-phase alternating 
system only, but quite recently, in the Paddington area, 
it has begun to supply two-phase alternating current at 
200 volts and 60 frequency, in order to increase its power 
factor: and this company and others are adopting the 
two-rate system of charging, controlled by special time 
meters. 

The normal steam engine as a prime mover has now 
a number of competitors, notably, the Parsons turbine, 
and latterly the Curtis type also, which is in use at the 
Rugby power station of the British Thomson Houston 
Company. We also learn that the Tokyo—Japan—tram- 
way generating station is to have four Curtis turbo- 
generators, each of 1500 kilowatts output, and two of 500 
kilowatts. There is also the Rateau steam turbine, of 
French origin, which has already given good results both 
with live steam and exhaust steam; while a Riedler- 
Stumpf turbine of 2000 horse-power, and working with 
steam at a pressure of 200 lb. per square inch, has been 
installed at the Moabit electric supply station of the 
Allgemeine Elektricitits Gesellschaft, in Germany. It 
is stated that the 6000-kilowatt Curtis turbo-generator in 
one of the Chicago power stations gives 30 per cent. 
better results than the reciprocating steam plant in a 
station of 17,000 kilowatts. Also, we understand that at 
Cork a Curtis set consumed only 20°5 lb. of steam per 
kilowaté hour, with a vacuum of 27in., with steam at 
150 lb. pressure, and superheated 100 deg. Fah. 

On the other hand, there are the gas engines of West- 
inghouse and other types which will work with Mond, 
Dowson, or blast-furnace gases, and compete in economy 
with the best steam engines. Westinghouse engines were 
installed at the generating station of the Walthamstow 
Urban District Council; originally there- were four of 
100 horse-power and three of 250 horse-power, but since 
that date others have been added, until now there are ten 
gas engines ‘altogether. (uite recently a gas engine by 
Vogt has been brought out, and one of 1} horse-power is 
said to work with 16 to 18 cubic feet of gas per indi- 
cated horse-power hour. In the endeavour to obtain 

ater economy in production the Kensington and 
Notting Hill Company has altered the setting of their 
water-tube boilers, and also added Halpin’s thermal storage 
plant upon a revised system, and it is stated that notable 
economy has resulted. 

A new generating station was opened at West Ham 
last April for the rapidly-growing borough, which now has 
a population of 300,000 persons, with an area of 4707 
acres, The station contains two 300-kilowatt, two 600 
kilowatt, and two 1200-kilowatt sets of alternating plant, 
and three 5U0-kilowatt direct-current traction sets. The 
old station at Abbey Mills is now disused. 

New works were also opened at Aston Manor, near 
Birmingham, and also at Kettering, where the three-wire 
system is used, with 480 volts across the outcr wires, and 
the rate for lighting is only 44d., and for heating and 
power 2d. to 13d. 

At Exeter the Corporation have opened their new 
station with Westinghouse two-phase generators at 2200 
volts and 60 frequency, while Edmundson’s Electricity 
Corporation have completed installations at Caterham, 
Glossop, Berwick, Ryde, Surbiton, Frome, Dorking, and 
Newbury. 

With regard to electric lamps, the British company 
which is supplying the Nernst lamp has not hitherto been 
very successful financially, but the lamp is coming into 
use more widely. The company has offered to replace 











carbon filament lamps by Nernst lamps giving the same 
light, and demonstrate after three months’ working a 
saving of 85 to 50 per cent., taking the cost of current 
and all renewals into full account, this to apply to lamps 
of 200 volts and upwards; but we are not aware whether 
this offer has been accepted and tested. At Hythe a 
considerable number of Nernst lamps, both }-ampére and 
4-ampére sizes, are in use for public lighting, and are said 
to give satisfaction; but more extended experience is 
needed as to the length of life of the lamps. What is 
known as a turn-down carbon filament lamp has been 
brought out by Geipel and Lange. This is a lamp pro- 
vided with two filaments and a switch in the cap of the 
lamp itself, which can be worked by a string. The 
samples made are fitted with one filament for 1 candle- 
power, and a second filament either 8 candle-power or 16 
candle-power. 

The Cooper-Hewitt mercury vapour lamp seems at last 
to have been put on the market in the United States, and 
it is stated that candle-power tests made there upon 
lamps giving 300 candle-power prove that the maximum 
efficiency is 0°3 watts per candle-power. A new design 
has been brought out by Mr. Bastian, and has just been 
put on the market in this country; the present lamps 
work at 200 to 250 volts on direct current only, and con- 
sume 0°25 to 0°3 ampéres, and give 120 to 160 candle- 
power; these lamps are not yet made for alternating 
current. 

In this country it is, of course, usual for a consumer to 
provide his own lamps, and the only oecasions upon 
which they are furnished by the supply company is in the 
event of a change of voltage. In the United States, on 
the contrary, and particularly with the Edison companies, 
it is the rule for the supply company to furnish and 
replace all lamps upon their circuits. A 16 candle-power 
lamp on 100 volts is required to take 50 watts, and is 
rejected by the testing company which acts for the 
Edison companies if it takes 53 watts. A drop of 20 per 
cent. is considered to end the life of a lamp, thatis to say, 
if a 16 candle-power lamp is giving only 12°8 candle- 
power itis discarded. The supply companies change all 
lamps free of expense to the consumer, and the cost of 
lamp renewals is said to vary from }d. to 4d. per kilowatt- 
hour sold. It is possible that more effective competition 
could be made in this country with the incandescent gas 
mantles if a similar policy were followed here. A new 
form of arc lamp has been brought out by Mr. Mensing, 
which has only one moving part and a store for twenty 
carbons with an automatic self-feeding device. 

In the automobile industry some progress in the design 
of electromobiles has taken place, and at the French 
Automobile Show last year there were some interesting 
exhibits. An “ Electrogenia” car was shown which had 
for its motive power a petrol engine which drove a shunt- 
wound dynamo which supplied current to the motors upon 
the axles. 

At the Paris exhibition of cars held in December, 1903, 
there were 800 exhibitors, but of these only two were of 
steam cars, and not more than ten of electrical cars, all 
the rest being of petrol cars. The Krieger electrical 
Victoria and the Gallia vehicle by La Société l’Electrique 
of Paris were perhaps the most notable. In February 
last there was a very good show of British cars at the 
Crystal Palace. Some 1000 cars were exhibited inside the 
building, and about 80 cars and cycles outside. There 
was a good sprinkling of electric vehicles. and there is a 
very considerable trade in fittings for electro-ignition and 
batteries for petrol cars. 

Among the miscellaneous applications of electricity to 
medicine the Réntgen rays are more largely used than 
before, but there has been a number of serious results 
among practitioners. Itappears that prolonged exposure 
to the ‘rays produces a state of the tissues strongly 
resembling cancer, and one medical man of our acquaint- 
ance has been obliged to have a finger amputated, while 
several others are suffering from “chronic dermatitis,” 
and in the United States. Mr. Edison’s assistant has died 
from the effects. M. Blondlot, in Paris, has discovered 
what he calls “N” rays. These oceur abundantly in 
sunlight, and are copiously emitted by Nernst lamps and 
also by the incandescent gas mantle. Sulphide of calcium 
stores up these rays. The results of the experiments of 
Blondlot and his followers have not yet been confirmed 
by experimentalists elsewhere, and therefore it is undesir- 
able to express any opinion upon the matter at present. 

In the telephone world business has vastly increased. 
The National Telephone Company has built the new 
Holborn Telephone Exchange, in the Birkbeck Buildings, 
and has made another important step towards the con- 
version of the London telephone system to the central- 
battery method of working. This last station has itself 
a capacity of 11,700 lines. 

In collieries a great deal of work is now done by elec- 
tricity, and there are a number of different coal-cutting 
machines in use. The Jeffrey, Diamond, Morgan- 
Gardner, and Hurd machines are all in use in the Wigan 
district. Electric haulage underground is largely used, 
but there are at present very few main winding engines 
driven by electricity. In this respect we seem some- 
what backward in, this country, as such apparatus is 
largely used in Silesia and Westphalia. 

There have been several serious fires caused by elec- 
tricity, the most notable was that at the Chicago Theatre. 
The electric wires which were defective were enclosed in 
an iron pipe, and the’ building itself was considered to be 
of fireproof construction throughout. At Bristol a serious 
fire occurred on the main switchboard of the generating 
station a few days before the beginning of 1904, and 
caused great inconvenience owing to the total stoppage of 
the supply, while a somewhat similar accident took place 
in Salford last year. 








TuE year’s exports of steel rails from the United States 
will exceed 450,000 tons, valued at nearly £2,400,000, but the new 








Canadian tariff will cut off the best consumer. The official increase 
in the price will become effective in a few days. : 





MOTOR CARS IN PARIS. 


No. IV.* 

In no part of the car’s mechanism is the process of 
levelling down to standard practice more marked than in 
the transmission gear. Looking back over the ten years 
during which engineers have been trying to carry out 
improvements to cars, we see such a wonderful variety 
of mechanical and electrical devices for transmitting 
power from the engine to the road wheels that it would 
almost seem as if ingenuity had been exhausted in this 
direction. It may appear incomprehensible that out of - 
all these multitudinous inventions something should not 
be found to give results at least as good as the now 
universal sliding variable speed gear and transmission by 
shafts and bevel wheels. Because nothing else has been 
found to replace the type of mechanism employed upon 
the. first petrol cars constructed, it does not follow that all 
the other devices which have been tried are unsuitable. 
A large proportion of them were mere freaks, and many 
would obviously fail under the hard conditions of motor 
car work, but it may be supposed that a few ingenious 
devices would have proved successful had they been 
given a fair chance. It has, perhaps, always been some- 
what unfortunate for the French industry that it should 
be so entirely dominated by fashion, in the sense that the 
public have always gone solidly for the patterns intro- 
duced by the leading firms. No one would look at a 
new mechanism presented by a small maker, except as a 
curiosity, because it had not received the approval of the 
big manufacturers. In this way many inventions 
dropped through sheer indifference. We do not say that 
had any of the scores of transmission mechanisms brought 
out in the past been given a fair trial they would have 
shown as good results as the existing types, but the fact 
remains that there is plenty of material for the auto- 
mobile engineer to work on, especially in a country like 
England, where originality is regarded as a merit rather 
than as a freak. On behalf of the Frenchman, we must 
repeat what we said in a previous article, that he is 
beginning to find it burdensome to change his patterns 
when the industry has settled down to a heavy and 
systematised production. 

After all, it is by no means certain that the French 
manufacturer is not right in perfecting old systems of 
transmission instead of employing new ones. The first 
requirements of a power-transmitting mechanism for 
motor cars are solidity and simplicity, the latter being 
partly synonymous with efficiency. It does not matter 
how efficient a gear may be; it is bound to fail if it is nct 
given a sufficient margin to withstand the extremely 
severe shocks it is occasionally subjected to on cars run- 
ning at high speeds. The enormous stresses put upon the 
gear when transmitting power from big engines are also 
a factor that narrows down the number of mechanisms 
suitable for motor vehicles. To take an example, we find 
that the most economical transmission is the direct chain 
drive from the second motion shaft. _ This is commonly 
employed on the light American runabouts, and it is also 
a feature on the small cars constructed by the Motobloc 
Company, of Bordeaux. In this vehicle the crank shaft 
of a two-cylinder inclined engine is placed laterally, and 
carries the train of wheels gearing on the corresponding 
wheels on the countershaft, from which a single chain 
goes direct to the driving axle. Owing tothe few bearings 
and the direct drive it should certainly have a high efii- 
ciency, but we leave the company responsible for the state- 
ment that official tests have shown this gear to possess an 
efficiency of 90 per cent. We should be very glad to think 
that automobile engineers were getting anything like this 
result. Despite the undoubted economy of the direct chain 
drive, the Motobloe abandoned the system on the bigger 
cars exhibited at the Paris Show, on the ground that it 
put too great a strain on the differential gear, and the 
larger vehicles by this firm had the usual vertical engines 
with sliding gear and shaft transmission. The advan- 
tages of solidity and durability tell so greatly in favour 
of the shaft and bevel wheels that it is easy to under- 
stand why makers should adopt them in preference to 
anything else, even though a rather higher efficiency 
might be obtained with another type of mechanism. The 
standard system is being so far improved that the ques- 
tion of comparative efficiency is becoming less important 
every year, although it is difficult to see how much more 
can be done in securing a greater economy in trans- 
mission with the ordinary gear than is being accomplished 
at present. Less than two years ago an efficiency of 
60 per cent. was considered very high. At the present 
day makers claim an efficiency of 75 per cent. The 
chance of error in tests of this kind is so great unless 
they are carefully carried out with the aid of suitable 
appliances, that the figures of makers ean only be taken 
as approximate, but an exhaustive series of tests to be 
undertaken shortly in Paris with the Renard dynamo- 
metric mill promises to provide some valuable data on 
this point. These tests are intended to settle the much 
vexed question as to the comparative efficiency of the 
propeller shaft and chain drive. A yearago the universal 
jointed shaft was making so much headway, chiefly on 
aecount of the convenience it offered for the fitting of 
side-entrance bodies, that it seemed likely in time to 
entirely replace the chain; but at the Paris Show there 
was only a small increase in the percentage of cars fitted 
with the propeller shaft, although this may be explained 
by the fact that the great majority of vehicles exhibited 
were big cars, for which the chain is usually regarded as 
the more suitable. Nevertheless, there has lately been 
a tendency to look upon the propeller shaft as the more 
economical of the two, and some makers claim even that 
with this gear they are able to obtain an efficiency of 80 
per cent. This may be possible when the car is 
accurately fitted and adjusted and properly lubricated, 
and is running under the best possible conditions, but 
when subjected to stresses with a load and a varying angle 
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of drive, this figure, if attained, must be regarded as very 
exceptional. 

The improvement in the efficiency of standard mechan- 
isms has been obtained not by any notable changes in design, 
but by reducing the frictional loss in bearings. In nearly 
all the French chassis ball bearings are employed every- 
where—on the gear shafts, on the road wheels, and even 
in some cases on the cam shafts: but only a few makers, 
like Hotchkiss, have ventured to run their crank shafts in 
ball bearings. Many automobile engineers claim that 
there is quite as low a resistance with properly lubricated 
smooth bearings as with ball bearings, owing to the 
absence of metallic contact, but the latter have become so 
general that they may now be regarded as a permanent 
feature ia Fcenzh engineering practices. The bal 
bearings employed are usually of German make, with a 
small number of large-gauge balls held in races and 
separated by spiral springs. On coming to the details of 
construction, we find that the old leather-faced cone 
clutch has outlived all the various devices of internally- 
expanding clutches, which are now only seen on a 
few cars. The cone clutch, however, has been con- 
siderably improved in the way of lightness, gripping 
force and gradual action, chietly by means of springs, or, 
as in the case of the C.G.V. cars. of a layer of rubber 
under the leather facing. In the Renault clutch the 
metal cone is bored ovally at intervals near the circum- 
ference, and one end of the oval cut through, so as to 
leave a tongue of metal forming a spring under the 
leather, and in the Cottereau cars sma!l spiral springs are 
interposed between the leather and the metal cone. 
Various other devices are employed on different cars, but 
though they have attenuated the inconveniences of the 
cone clutch, they do not remove them. On the new 
50 horse-power Panhard chassis, the clutch is of the type 
used on the firm's racing cars, with flat metal plates 
sliding alternately on a box bolted to the crank shaft and 
on a grooved sleeve on the driven shaft. The Argyll car 
was titted with a Hele Shaw clutch, and judging from the 
experiments being carried out by French makers, there is 
a decided tendency at the moment towards the adoption 
of suitable slipping clutches. 

Two Czrdan joints are now used between tke clutch and 
the gear box and two or so upon the propeller shaft, these 
joints being enclosed in boxes or protected in some other 
way from mudand dust. Each manufacturer now makes 
a special f2ature of the protection of universal joints. 
In the change-speed gear there is far less variation than 
formerly, and even those firms who have used devices for 
clutchiog the tooth wheels internally have returned to the 
ordinary sliding gear. As the powers of engines increase, 
anything of a delicate character, as many of these devices 
must be when made up with numerous small parts, has 
necessarily to be dispensed with, and the simple sliding gear 
has alone proved thoroughly reliable. There is a notable 
increase ia the number of gears with two sliding shafts, 
by means of which the speed may be changed from the 
highest to the lowest without passing through intermediate 
speeds. In this part of the mechanism, as in everything 
else, we find that any departures from standard practice 
are confined almost entirely to small makers who have 
not the same reasons for looking askance at new inven- 
tions as the big firms. In the cars of Pilain, of Lyons, 
the variable speed mechanism is contained in the differ- 
ential. This iscomposed of three bevel wheels, into which 
gear three idle bevel pinions on the propeller shaft,and one 
or the other is keyed by sliding clutches for the drive. 
Cohendet et Cie. have a very compact change-speed gear 
in a box bolted to the crank case, consisting of an internally 
toothed ring extension of the propeller shaft, with a fixed 
wheel constantly in mesh, and gearing on the various 
pinions on the crank shaft. The ring is raised or lowered to 
put the wheel in gear by means of a sector. On account of 
the ring being putin mesh sideways with wheels of different 
size3, the propeller shaft is obliged to take excentric 
positions for the various speeds. On the car of the 
Société d'Industrie Mécanique, previously referred to 
as an illustration of new frame design, the reverse is 
obtained by means of a satellite gear inside the fly- 
wheel, so that the car may be promptly reversed without 
gearing down on the forward drive. The makers of the 
Spyker car exhibited their well-known system of trans- 
mission by means of a long shaft gearing on to the two 
axles ; but though theoretically the transmitting of power 
to the two axles is perfect, it is doubtful whether the 
method can be economical, on account of the weight of 
the shaft and the additional frictional loss. Apart from 
these various systems there was very little novelty in 

‘transmissions in the Paris Show, far less than on any pre- 
vious occasion ; and while the industry would undoubtedly 
like to see the sliding variable speed gear replaced by 
something equally simple, durable, and as cheap in 
construction, with the further advantage of smoothness 
ia changing speeds, it is to be feared that, so far as the 
French trade is concerned, there is nothing on the 
market yet that is likely to fulfil all the exacting require- 
inents of a perfect and durable gear. 

While the inconveniences of the mechanical transmis- 
sion gear have been greatly reduced during the past year 
or two, there are still many electrical engineers who think 
that the propelling mechanism of a car may be improved 
by a combination of the petrol engine and an electric 
motor. Much ingenuity has been displayed in the past 
in the design of ears generating clectricity and storing 
the energy in batteries, but owing to the impossibility of 
miwnufacturing accumulators that will stand the work put 

ups them on a motor car the system has been entirely 

ubandoned. The Compagnie d'Industrie Llectrique et 

Mécanique, of Geneva, state that their experiments in this 

direction have shown them that it is almost hopeless to 

look for a solution of the petrol electric problera until a 

lighter and far more durable battery is produced. If 
the storage of electrical energy on petrol cars has had to 
be abandoned, engineers are still looking to electricity as 

a means of providing an ideal form of transmission. M. 


Kriéger, for instance, has for some years past been ex- 
perimenting with, and improving, 


a petrol car with 


electric transmission. M. Kriéger employs a four- 
cylinder petrol engine coupled to a dynamo bolted to the 
side members of the frame. This dynamo has three 
windings, one of fine wire connecting with the brushes, 
another wound in series traversed by the current 
sent to the motors and intended to have a de- 
magnetising effect in order to prevent overheating, 
and a third winding traversed by the current from 
a small battery of accumulators to prevent the demagnet- 
ising coil from interfering with the exciting of the dynamo 
which would short-circuit. The different speeds are 
obtained by varying the resistance with the aid of the 
demagnetising coil. The current is carried direct to two 
electric motors geared on to the road wheels, and the 
reverse, as well as the coupling of the motors in series 
for mounting gradients, or in parallel for ordinary 
running, is obtained by means of a combinator carried 
across the frame above the motors. The petrol engine is, 
of course, started by switching current from the small 
batterv into the dynamo. In the Electromobile car the 
electric transmission merely takes the place of the change- 
speed gear. All the intermediate speeds are obtained by 
means of the dynamo, which sends the current to motors 
on the road wheels, and as soon as the highest speed is 
attained a propeller shaft is clutched magnetically, and 
the drive becomes purely mechanical. M. P.Sage,and one 
or two other French engineers, have been experimenting 
with various types of electrical transmissions, but it is 
doubtful whether the etticiency is higher than that claimed 
by the makers of mechanical transmissions. The advan- 
tage of suppressing the variable speed gear is hardly 
likely to compensate for the increased complication of the 
electrical transmissions, as well as their somewhat 
delicate construction, and it does not seem at present as 
if these electrical devices are likely to come into con- 
siderable use on touring cars, and for vehicles which have 
to stand much more wear and tear than the ordinary 
electric carriage. 








THE HEAVY MOTOR CAR ORDER, 1904. 





Tue following is the text of the new Local Government 
Board Regulations which have just been issued to the 
public bodies concerning the weight, conditions of use, 
and construction and speed :— 

WHEREAS by the Motor Car Acts, 1896 and 1903, provision was 
made with respect to the use of motor cars on highways, and in 
compliance with Section 1 of the Locomotives on Highways Act, 
1895, which in the Motor Car Act, 1903, and in this Order is 
referred to as ‘‘ the principal Act,” a motor car must be under 
three tons in weight unladen, and a motor car with a vehicle 
drawn by it must not exceed in weight unladen four tons ; 

And whereas by Section 12 of the Motor Car Act, 1903, it is 
enacted as follows ; that is to say, 

‘*12.—-(1) The Local Government Board by regulations made 
under section six of the principal Act may, as respects any 
class of vehicle mentioned in the regulations, increase the 
maximum weights of three tons and four tons mentioned in 
section one of that Act, subject to any conditions as to the 
use and construction of the vehicle which may be made by the 
regulations. 

**(2) The power of the Local Government Board to make 
regulations under section six of the Locomotives on Highways 
Act, 1896, shall, as respects motor cars exceeding two tons in 
weight unladen, include a power to make regulations as to 
speed,” 

ak whawein in pursuance of Section 6 of the principal Act, and 
of Section 12 of the Motor Car Act, 1903, we, the Local Government 
Board, are empowered to make regulations with respect to the use 
of motor cars on highways, and their construction, and the condi- 
tions under which they may be used ; 

And whereas by Section 7 of the principal Act it is enacted that 
a breach of any regulation so made may, on summary conviction, 
be punished by a fine not exceeding ten pounds ; 

And whereas by the Motor Cars (Use and Construction) Order, 
1904, we made regulations with respect to the use of motor cars on 
highways, and their construction, and the conditions under which 
they may be used ; 

And whereas by the Motor Car (Registration and Licensing) 
Order, 1903, we made regulations with respect to the registration 
of motor cars ; 

NOW THEREFORE, in pursuance of our powers in that behalf, 
we, the Local Government rd, do, by this our Order, make the 
following Regulations ; that is to say, — 

AXTICLE I —-The Regulations in this Order (hereina{t2r referred 
to as “the Regulations ”) shall come into operation on the first 
day of March, one thousand nine hundred and five, and that date 
is hereinafter referred to as the commencement of the Regula- 
tions. 

ArtTICLE II,—In the Regulations 

The expression ‘‘ heavy motor car” means a motor car exceed- 
ing two tons in weight unladen. 

The expression “trailer” means a vehicle drawn by a heavy 
motor car. 

The expression ‘‘registering authority ” means, in relation to 
a heavy motor car, the Council of a County, or the 
Council of a County Borough, by whom the heavy motor 
car has been, or can be, registered, in pursuance of the 
Moter Car Act, 1903, and of the Motor Car (Registration 
and Licensing) Order, 1903. 

Tae expression ‘‘ axle-weight ” means, in relation to an axle 
of a heavy motor car, or of a trailer, the aggregate weight 
transmitted to the surface of the road or other baze where- 
on the heavy motor car orthe trailer moves or rests, by the 
several wheels attached to that axle when the heavy motor 
car, or-the trailer, is loaded. 

To > expression “registered axle-weight ” means, in relation to 
an axle of a heavy motor car, the axle-weight of that axle, 
as registered: by the registering authority in pursuance of 
the Regulationgiz---. -- 

The expression ‘‘ width,” in relation to the tire of a wheel, 
means the distance measured horizontally and ina straight 
line across the circumference of the wheel and between the 
two points in the outer surface of the tire which are 
farthest apart. 

The expression ‘‘ diameter,” in relation to a wheel, means the 
diameter measured between the two opposite points in the 
outer surface of the tire which are farthest apart. 

The expression ‘‘ weight,” in relation to a heavy motor car or 
trailer when unladen, means the weight of the vehicle 
exc'usive of the weight of any water, fuel, oraccumulato s 
used for the purpose of propulsion. 

Articie Itl.—Notwithstanding anything in the Motor Car Acta, 
1896 and 1903, and except as is otherwise provided in the Regu'a- 
tions, a heavy motor car may be used on a highway if the weight 





of th» heivy motor car unladen does not exceed five tons, 





or if the weight of the heavy motor car unladen with the weight 
of an unladen vehicle drawn by it does not exceed six and a- 
half tons. 

ARTICLE 1V,—(1) On every application to a registering authority 
for the registration of a heavy motor car, the owner shall declare 

(a) The weight of the heavy motor car unladen, 
(b) The axle-weight of each axle, and 
(c) The diameter of each wheel. 

(2)--(a) Before a heavy motor car is registered, the weight of 
the car unladen, and, if the registering authority so direct, the 
axle-weight of each axle of the car, shall be ascertained by or in 
the presence of an officer of the registering authority. That 
officer shall certify the weight or weights so ascertained, and shall 
make any necessary correction in the statement of weights declared 
by the owner, 

(6) The officer of the registering authority shall also satisfy 
himself that the tires of the wheels of the car, if the tires are not 
pneumatic, or are not made of a soft or elastic material, are of the 
dimensions required by the Regulations. . 

(c) The owner of a heavy motor car shall, for the purpose of this 
condition, cause the motor car to be driven or brougkt to any such 
place as the registering authority appoint. 

(3) Upon the registration of a heavy motor car,- 

(a) the weight of the heavy motor car unladen, as certified as 
aforesaid, 

(4) The axle-weight of each axle, 

(c) The diameter of each wheel, 

(d) The width and material of the tyre of each wheel, and 

(e) The highest rate of speed at which, in conformity with the 
Regulations, the heavy motor car may be driven without 
a trailer, 

shall be entered in the Register of Motor Cars. 

(4) Upon receiving from the registering authority a copy of the 
entries made in the Register relating to a heavy motor car, the 
owner of the heavy motor car shall cause— 

(i.) The registered weight of the heavy motor car unladen, 

(ii.) The registered axle-weight of each axle, and 

(iii.) The highest rate of speed at which, in conformity with the 
Regulations, the heavy motor car may be driven without 
a trailer, 
to be painted, or otherwise plainly marked, in the first and second 
case upon some conspicuous part of the right or off side of the 
heavy motor car, and, in the third case, upon some conspicuous 
part of the left or near side of the heavy motor car. 

The owner of the heavy motor car shall cause the aforesaid par- 
ticulars to be painted or marked in letters and figures not less than 
one inch in height, and of such shape and colour as to be clearly 
legible and clearly distinguishable from the colour of the ground 
whereon the letters and figures are painted or marked; and he 
shall canse all the paint or marking to be from time to time 
repaired or renewed as often as may be necessary to keep the said 
letters and figures clearly legible and clearly distinguishable. 

(5) The owner of a heavy motor car which has been registered 
before, and which is in use at, the commencement of the Regula- 
tions, shall, within six months thereafter, either cause the heavy 
motor car to be registered anew, or shall cause the heavy motor car 
to be brought before an officer of the registering authority with 
whom the heavy motor car has been already registered. 

In either case the procedure prescribed by this Article shall be 
followed with respect to the heavy motor car, as if it were a heavy 
motor car the owner whereof is for the first time an applicant for 
registration ; but in the latter case no registration fee shall Le 
charged by the registering authority in respect of the heavy motcr 
car, or in respect of the procedure prescribed by this Article ; and 
in the case of a heavy motor car, the weight of which, when 
unladen, exceeds five tons, but does not exceed seven tons, and 
which has been registered before the first day of September, one 
thousand nine hundred and four, compliance with the procedure 
prescribed by this Article shall, notwithstanding any other provi- 
sion of the Regulations, have effect as a sufficient authority fur the 
use of the heavy motor car on a highway. 

The registering authority shall furnish the owner of a heavy 
motor car with a certificate, in an appropriate form, to the effect 
that the procedure prescribed by this Article has been followed, 
and that the heavy motor car may be used on a highway without 
further registration. 

On the expiration of six months from the commencement of the 
Regulations, a heavy motor car wh’ch has been registered tefore 
the commencement of the Regulations, and in respect of which the 
procedure prescribed by this Article has not been followed, «hall 
not, except for the purpose of being registered, be used on any 
highway until the heavy motor car has been registered anew ; and 
all previous registration of the heavy motor car shall cease to have 
effect. 

(6.) Nothing in the Regulations shall have effect so as to require 
the registering authority to register a heavy motor car which does 
not in all particulars satisfy each condition rendered applicable by 
the Regulations to the heavy motor car or in respect of which there 
has been a failure to comply with the procedure prescribed by this 
Article. 

ARTICLE V.—(1) The axle-weight of an axle of a heavy motor car 
shall not exceed the registered axle-weight. 

(2) The registered axle-weight of an axle of a heavy motor car 
shall not exceed eight tons, and the sum of the registerei axle 
weights of a'l the axles of a heavy motor car shall not exceed twelve 
tons. 

ArticLe VI.--(1) The tire of each wheel of a heavy motor car 
shall be smooth, and shall, where the tire touches the surface of 
the road or other base whereon the heavy motor car moves or 
rests, be flat: 

Provided that the edges of the tire may b2 bevelled or rounded 
to the extent in the case of each edge of not more than half an 
inch : 

Provided also that, if the tire is constructed of separate plates, 
the plates may be separated by parallel spaces which shall be dis- 
posed throughout the outer surface of the tire so that nowhere 
shall the aggregate extent of the space or spaces in the course of 
a straight line drawn horizontally across the circumference of the 
wheel exceed one-eighth part of the width of the tire. 

(2) The width of the tire of each wheel of a heavy motor car 
shall be determined by such of the following conditions as may 
apply to the circumstances of the case ; that is to. say,— 

(a) The width shall in every case be not less than five inches 

(4) The width shall be not less than that number of half 
inches which is equal to the number of units of registered 
axle-weight of the axle to which the wheel is attached. 

The unit of registered axle-weight shall vary according to the 
diameter of the wheel, and the rules set forth in the sub- 
joined scale ; that is to say,— 

(i.) If the wheel is three feet in diameter, the unit of regis- 
tered axle-weight shall be seven and a-half hundred- 
weights ; 

(ii.) If the wheel exceeds three fect in diameter, the unit of 
registered axle-weight shall be seven and a-half hundred 
weights, with an addition of weight in the i a of 

» one hundredweight for every twelve inches by which the 
diameter is increased beyond three feet ; and in the same 
proportion for any increase which is greater or less than 
twelve inches ; and 3 

(iii.) If the wheel is less than three feet in diameter, the unit 
of registered axle-weight shall be seven and a-half hundred- 
weights, with a deduction of weight in the proportion of 
one hundredweight for every six inches by which tho 
diameter is reduced below three feet; and in the same 
proportion for any reduction which is greater or less than 
six inches, 

(3) This article shall not apply to any tire which is pneumat 
or which is made of a soft or elastic material, 
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AnrticLe VII,—The speed at which a heavy motor car is driven 
on any highway shall not exceed eight miles an hour: 
Provided that— 
(a) If the weight of the heavy motor car unladen exceeds three 
tons ; or 
(b) If the registered axle-weight of any axle exceeds six tons ; 
or 


(c) If the heavy motor car draws a trailer, 

the speed shall not exceed five miles an hour. 

Provided also that— 

If the heavy motor car has all its wheels titted with pneumatic 
tires or with tires made of a soft or elastic material, the 
speed at which the heavy motor car may be driven on any 
highway shall not exceed— 

a) Twelve miles-an hour— 

Where the registered axle-weight of any axle does not 
exceed six tons; and 

()) Kight miles an hour- 

Where the registered axle-weight of any axle exceeds six 
tons, 

AnticLe VILI,—The diameter of a wheel of a heavy motor car, if 
the wheel is fitted with a tire which is not pneumatic or is not 
made of a soft or elastic material, shall be not less than two feet. 

ARTICLE 1X, Notwithstanding anytbing in the Motor Cars (Use 
and Construction) Order, 1904, a heavy motor car, if its weight 
unladen is three tons or exceeds three tons, and any trailer drawn 
by any such heavy motor car may, when measured between its 
extreme projecting points, be of a width not exceeding seven feet 
six inches, 

ARTICLE X,—Every heavy motor car shall be constructed with 
suitable and sufficient springs between each axle and the frame of 
the heavy motor car, 

ArticLe XI.—(1.) The cwner of a trailer shall cause to be 
painted, or otherwise plainly marked upon some conspicuous 
part of the right or off side of the trailer, in letters and figures 
not less than lin. in height, and of such shape and colour as 
to be clearly legible and clearly distinguishable from the colour 
of the ground whereon the letters and figures are painted or 
marked, 

a) The weight of the trailer unladen ; and 

b) The axle-weight of each axle of the trailer, if the weight 
of the trailer unladen exceeds one ton. 

He shall cause the paint or marking to be from time to time 
repaired or renewed, as often as may be necessary to keep thé said 
letters and figures clearly legible and clearly distinguishable. 

(2) The Regulations, so far as they relate to the width of the 
tires and the size of the wheels of a heavy motor car, the wheels 
whereof are fitted with tires which are not pneumatic or are not 
made of a soft or elastic material, shall, with the necessary modi- 
fications, apply and have effect with respect to a trailer exceeding 
one ton in weight unladen, with the substitution in the Regula- 
tions of three inches for five inches as the minimum width of the 
tires, and of references to the axle-weights painted or marked 
upon the trailer in pursuance of this Article for references to 
registered axle-weights. 

(3) The axle-weight of an axle of a trailer shall not exceed four 
tons. 

(4) Every trailer shall be constructed with suitable and sufficient 
springs between each axle and the frame of the trailer. 

(5) A heavy motor car which is used either as a stage carriage or 
otherwise for the conveyance of passengers for gain or hire, shall 
not draw a trailer. 

AnricLte XII,—If a heavy motor car is upon a highway within a 
distance not exceeding half a mile by road from a public weighing 
machine, or other weighing machine which is conveniently 
accessible, and which belongs to or is subject to the control, or 
may be used for any purposes of a registering authority or of any 
other council having control of the highway, and a duly authorised 
officer of the registering authority or other council has reasonable 
ground for ascertaining whether the axle-weight forthe time being 
of any axle of the heavy motor car, or of the trailer drawn by the 
heavy motor car exceeds the registered or marked axle-weight 
of that axle, the officer may require the person driving or in 
charge of the heavy motor car to drive the heavy motor car 
with or without the trailer, or to cause the heavy motor car to 
be driven with or without the trailer to the weighing machine, 
and the said officer may then cause the axle-weight for the time 
being of any axle to be ascertained ; and the person driving or 
in charge of the heavy motor car shall comply with any such 
requirement, and shall, to the best of his ability, afford all such 
facilities as may be reasonably necessary for the purpose of ascer- 
taining the axle-weight as aforesaid. 

AnticLe XIII,—No person shall cause or permit to be used on 
any highway, or shall on any highway drive or have charge of, a 
heavy motor car or a trailer which is not, in all respects, in 
accordance with the Regulations so far as they relate to the use 
and construction of heavy motor cars or trailers, as the case may 
be, or which is so used or driven as to contravene the Regulations : 

Provided that during a period of six months after the com- 
mencement of the Regulations any failure to comply with the 
Regulations, so far as they relate to the use or construction of 
heavy motor cars or trailers, shall not be deemed to be a breach or 
contravention of the Regulations, if the failure occurs solely in 
relation to a heavy motor cur registered before, or to a trailer 
which is in use at, the commencement of the Kesulations, 

ARTICLE XIV,—(1) Where any person who is liable to the repair 
of a bridge forming part of a highway affixes or sets up, in suitable 
and conspicuous positions, on the bridge and in each approach to 
the bridge notices which, as ards all their contents or subject 
matter, will be clearly and distinctly legible and visible by persons 
approaching or being on the bridge, and as regards shape, size, 
colour, and all other characteristics will be clearly distinguishable 
from other notices placed on the bridge, and which state that the 
bridge is insufficient to carry a heavy motor car the registered 
axle-weight of any axle of which exceeds three tons or any 
greater weight which sball be specified in the notices, the owner 
of any such heavy motor car shall not cause or suffer the heavy 
motor car to be driven, and the person driving or in charge of the 
heavy motor car shall not drive the heavy motor car, upon the 
bridge except with the consent of the person liable to the repair 
of the bridge : 

Provided that where a dispute or difference arises in relation to 
the insufficiency of the bridge to carry any such heavy motor car, 
and, on a reference by the person liable to the repair of the bridge 
and the owner of the heavy motor car, the award or determination 
of an arbitrator or arbitrators or umpire adjudges the bridge to be 
suflicient to carry a —_— motor car the registered axle-weight of 
any axle of which oxceeds any weight specified in the notices, this 
Article shall cease to apply or have effect as regards any such heavy 
motor car, and the person liable to the repair of the bridge shall 
—— remove every notice affixed or set up in pursuance of this 
Article. 

Provided also that if, within a period of one month, after a 
request in writing by the owner of any such heavy motor car, the 
— liable to the repair of the bridge neglects or refuses to 

come a party to the submission of the dispute or difference to 
arbitration, or, having become a party to the submission, neglects 
or refuses to concur in the appointment of an arbitrator, or to 
appoint an arbitrator or an umpire or third arbitrator according 
as the submission or any agreement between the parties may 
require, this Article shall cease to apply or have effect so as to pro- 
hibit the driving of any such heavy motor car upon the bridge ; 
and the person liable to the repair of the bridge shall forthwith 
remove every notice affixed or set up in pursuance of this 
Article ; 

Provided further that, notwithstanding anything in the fore- 
going provisos, the poe liable to the repair of the bridge may, 
in substitation for the notices previously affixed or set up, affix or 





set up in accordance with this Article notices specifying some axle- 
weight greater than that to which any award or determination 
mentioned in this Article has had relation; and that thereupon 
this Article shall apply and have effect with respect to the sub- 
stituted notices, and with respect to any other matter or thing to 
which this Article refers as it has applied and had effect with 
respect to the notices previously affixed or set up, and with respect 
to any such other matter or thing, prior to the affixing or setting 
up of the substituted notices. 

(2.) The owner of a heavy motor car the axle-weight of any axle 
of which exceeds six tons shall not cause or suffer the heavy motor 
car to be driven, and the person driving or in charge of the heavy 
motor car shall not drive the heavy motor car upon a bridge form- 
ing part of a highway at any time when another heavy motor car, 
or a locomotives to which the Locomotives Act, 1898, applies, is on 
the bridge. 

ARTICLE XV,—(1.) The Motor Car (Registration and Licensing) 
Order, 1903, shall, with the necessary modifications, apply and have 
effect so as to provide that for the purpose of the registration of 
heavy motor cars there shall be a separate part in the register of 
motor cars, and that the separate part shall be in the Form A. set 
out in the schedule to this Order or in a form to the like effect ; 
and that to the form of particulars to be furnished by an applicant 
for registration of a heavy motor car, there shall, for the purpose 
of enabling the applicant to declare,- 

(a) the weight of the heavy motor car unladen ; 

(L) the axle-weight of each axle ; and 

(c) the diameter of each wheel ; 
be added the particulars shown in the Form Bb. set out in the said 
schedule, 

(2) In every case in which, after prior registration, the procedure 
prescribed by Article 1V. in relation to such a case has been 
followed, the registering authority shall cause the entry of prior 
registration to be erased, and such entries as are required in com- 
pliance with the procedure prescribed by Article 1V. to be made 
in the appropriate columns of the separate part in the Register of 
Motor Cars, 

Articte XVI.—As regards matters which are not herein-before 
expressly mentioned in relation to heavy motor cars, the Motor 
Car (Registration and Licensing) Order, 1903, and the Motr Cars 
(Use and Construction) Order, 1904, shall apply and have effect 
subject to the Regulations; and any provisions of either Order 
which are inconsistent with the Regulations shall cease to appiy 
and have effect in relation to a heavy motor car. 

ARTICLE XVII.—The Regulations, in relation to any heavy 
motor car which belongs to his Majesty the King, andis used for 
the time being, under the care, superintendence, or control of a 
Secretary of State, for military purposes, shall apply and have 
effect 

(a) As if, in Article III. of this Order, ‘‘six tons” were sub- 
stituted for “five tons,” and ‘‘eight tons” were substi- 
tuted for ‘‘ six and a half tons” ; and 

(b) As if, to subdivision (1) of Article VI. of this Order, there 
were added the following words ; that is to say, — 

‘* Provided further that if the tireis constructed, shod 
or fitted with diagonal crossbars, the conditions of this 
Article shall for the purpose of determining the width 
of the tire, apply subject to the substitution through- 
out those conditions of five hundredweights for seven 
and a half hundredweights as the unit of registered 
axle-weight.” 








ROUND THE WORLD IN A SMALL BOAT. 





Some interesting details are to hand regarding the voyage 
round the world which Captain Voss recently concluded in 
his 60ft. sailing boat. This boat had been made over sixty 
years ago by Columbian Indians. It was hollowed out of a 
single log, had a maximum beam of 6ft., and weighed 24 tons. 
It was decked over, fitted with a little deckhouse to sleep in, 
and pre vided with three masts, which carried 38 square yards 
of canvus. 

The start was made on May 2ist, 1901, from British 
Columbia. The route traversed was by way of New Zealand, 
Australia, the New Hebrides, and other South Sea islands, the 
Torres Straits, the Indian Ocean, and Pernambuco—alto- 
gether 40,000 miles. The voyage lasted three years. His 
only campanion was washed overboard and drowned. He 
carried with him the only compass which was on board. 
This happened 1200 miles from Sydney, and Captain Voss 
found his way back there alone. Captain Voss is of opinion 
that any kind of boat, if not overladen, will float at sea if 
her head is kept to the sea by an efficient sea anchor, par- 
ticularly if oil is used to ‘‘ lay ’’ the breakers. 
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BEAUCHAMP TOWER, 


Ws have with regret to announce the death of Mr. Beau- 
champ Tower, which occurred in his fifty-ninth year at 
Hillstead, Brentwood, on December 31st. Mr. Tower 
received his early professional training in the sixties as a 
premium apprentice at the Armstrong ._ Engine Works, 
Elswick, and for some time afterwards occupied a responsible 
position with a small Tyneside firm. Between 1870 and 1872 
he was employed as an assistant by the distinguished investi- 
gator, Mr. W. Froude, F.R.S., in the preparation of the 
plant for the Admiralty Experiment Works, then being set 
up at Torquay; and a large part of the apparatus there 
employed was almost wholly of his design. Later, he was 
also similarly employed by Mr. Froude in the design of the 
turbine dynamometer for marine engines, described in a 
paper read at the Bristol meeting of the Institution of 
Mechanical Engineers in 1877. He worked on his own 
account as a consulting engineer in Westminster for some 
years, during which he developed several ingenious inven- 
tions, notably (1) a machine to carry out Mr. Spencer 
Deverell’s idea of obtaining work from wave motion [see 
‘*Trans.’’ LN.A. 1875) ; (2) the well-known ‘‘ spherical ’’ steam 
engine, largely employed for some_years where high rotary 
speeds were needed; (3) a centrifugal pump revolution 
indicator for ships: and (4) a steady platform for guns 
at sea [‘* Trans.’’ I.N.A. 1889]; all of which afford gocd 
examples of the originality and rare scientific acumen which 
characterised all his work. His most notable contribution to 
engineering literature is probably his reports on friction 
experiments performed on behalf of the Friction Research 
Committee of the Institution of Mechanical Engineers, and 
presented in the years 1885 to 1892 consecutively. Mr. Tower 
was a member of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, and the Institution of 
Naval Architects. 





Mr. WILLIAM Beswick Myers-Beswick, M. lust. C.E., M.I.M.E., 
M. Am. Soc. Engineers, F.G.S., &c., died on the 27th December, 
1904, at Malvern, where he had gone for the benefit of his health, 
in his tifty-fifth year. He was the son of the late Mr. W. H. N. 





Myers, of Leeds, and took the surname of Beswick by Royal licence 
in 1895, after inheriting the ancient Beswick property at Gris- 
thorpe, Yorkshire, from his uncle, M?. T.K. Beswick. He was 
articled to Messrs, Filliter and Rofe, civil engineers, of Leeds, and 
whilst in their firm was engaged in the construction of waterworks 
for Leeds and other northerntowns, He afterwards went through 
the civil engineering course at Berlin University, and became a 
member of the firm of Messrs, John Fraser and Sons, Leeds, whore 
practice he continued to carry on in partnership with his brother- 
in-law, Mr. Henry J. Fraser, until the death of the latter, and he 
had of late years carried on his practice in Westminster as well as 
Leeds, for the last three yearsin partnership with Mr. W. P. Mori- 
son and Mr. G. F. Murray, who bad previously been associated with 
him as assistants for some years. In the course of his praciice Le 
was concerned in the construction of most of the Great Northern 
Company’s linesin Yorkshire, such as the Halifax, Thorntcn ard 
Keighley, Beeston and Batley and Dewsbury, Pudsey branch, 
Lowmoorand Dudley Hill, Halifax high level, and the Hunslet 
branch, which was recently fully described in our columns, These 
lines comprise some heavy tunnelling and viaduct works and a great 
variety of bridge work, and also the Tyersall bank, which attains a 
height of 110ft. Besides the construction cf various other branch 
lines, Mr. Myers-Beswick conducted an extensive parliamentary 
and ligkt railway practice, and he enjoyed the esteem of a large 
circle of friends. He married, in 1876, the daughter of the atc 
Mr. John Fraser, and leaves a widow and four daughterr, his only 
son having died in 1895. He was a magistrate for the North Riding 
of Yorkshire, and tock a good deal of interest in county affairs. 





THE death took place on Tuesday of Mr. Thomas Colling 
Davison, of Coatham and Middlesbrough, who for the last forty years 
has been intimately connected with the iron trade of the Teesside 
district. He was a native of the Bedale district, in Yorkshire, 
and commenced his business life with Mr. C. E. Muller, at Middles- 
brough, who took him into partnership in 1£82, when the firm 
became C, E. Muller and Co. They were largely engaged in the 
sale of pig iron, but laterly devoted their attention to the ore 
business, more particularly the Swedish ores. 

Mr. John Anderson, who was for fifty years with Mecsrs, 
Bolckow, Vaughan and Co,, Limited, for many years as manager 
of one or other of their pig iron works, died at Coatham on Monday. 








THE death occurred of Mr. Percival Fowler, M.I.C.E, on the 
29th ult., after a long illness, at the age of forty-eight. Mr. 
Fowler was the second son of the late Sir John Fowler, and was a 
mining engineer. He was one of the first white men to explore 
the interior of Dutch Guiana; was for some years manager of 
extensive lead mines at Linares; and carried out large mining 
operations at Cartagena. Mr. Fowler also did useful work in the 
goldfields of Western Australia, and was engineer of the Mont 
Revard Railway at Aix-les-Bains, 





THE death took place at Preston yesterday, at ihe ege of eighty- 
tive, of John Waterworth, the oldest ex-engine driver in the world. 
Mr. Waterwortb, who was always known as “‘ Red Jack,” travelled 
during his thirty-seven years’ experience over 2,000,000 miles with- 
out a single accident. In September, 1846, he drove the first train 
over the new section between Preston and Carlisle, and was always 
selected as driver of the Royal train on this section. In 1847 he 
drove Queen Victoria on her return vid Fleetwood from her first 
visit to Scotland. - He was the last survivor of the drivers who 
struck for increased pay in 1846. 





Tue death is announced of Mr. William Henry Baldwin, juu., 
at the age of forty-two, He was the president of the Long 
Island Railroad Company, and was chairman of the Committee of 
fifteen whose investigations led to the defeat of Tammany in the 
New York elections of 1901. He was a graduate of Harvard. 





THE death is announced of Mr. Michael Madden, a former 
manager of the Great Northern and Midland Railway. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Ad- 
miralty :— 

Engineer lieutenants.—C. G. Taylor has been promoted to the 
rank of engineer commander and reappointed to the Racer, for 
Osborne College ; E. J. Rosevere, to the Egmont, for the Thrasher, 
on paying off; L. Howell, to the Leander, for the Sprightly ; 
Cc. T. D. Greetham, W. Denbow, H. V. H. Watch, E. R. Amor, 
T. E. Hughes, F. C. W. Sparrow, C. A. Codrington, lent to the 
Vernon and the Excellent, for torpedo and hydraulic courses. 

Engineer sub-lieutenants.—G. B. McEwen, A. G. Bremner, R. G. 
Morton, L. H. Black, R. Preston, H. P. McKenzie and V. A. 
Brook, to the Vernon ard the Excellent, for torpedo and hydraulic 
courses, 

Engineer R.I.M.—G. B. Brokenshaw, to the Vernon and the 
Excellent, for torpedo and hydraulic courses. 

Chief artificer engineer.---G. J. Parr, lent to the Vernon and the 
Excellent, for torpedo and hydraulic courses. 

Artificer engineers.—P. E. Gregory, to the Excellent, additional 
for the Contest ; J. M. Manton, to the Fire Queen, additional for 
torpedo-boat 115. 








ANDREW CARNEGIE RESEARCH ScHOLARSHIP.—The Iron ahd 
Steel Institute is reminding candidates for Ardrew Carnegie 
scholarships that applications must be sent in before the end cf 
February next. lt will be remembered that the scholarship is 
tenable for one year, and that it is to encourage research in the 
metallurgy of iron and steel and allied subjects, the results of such 
research to be communicated inthe form of a paper to the Institute. 
Applicants must be under thirty-five years of.age, and must have 
passed through a college curriculum or have been trained in an 
industrial establishment. 


HUNGERFORD BRIDGE.—At a recent meeting of the London County 
Council a joint report was submitted by the Bridges and Improve- 
ments Committee on the reference made to consider the question of 
removing Charing-cross Railway Station to the south side of the 
river, to widen Hungerford Bridge, and to construct a double line 
of tramways over the bridge so as to link up the northern and 
southern systems of tramways. The Committee were of opinion 
that, having regard to the very large expense involved, and also 
having regard to the attitude of the South-Eastern Railway Com- 
pany, there was no alternative but to advise the Council for the 
present not to give further consideration to the matter. The 
report was ordered to stand over until after the recess. 


YORKSHIRE COLLIERIES AND THE Heit Coat Trape.—With 
the exception of the year 1900, when steam coal realised 15s. 6. to 
16s. per ton, the importation of steam coal to Hull, chiefly from 
Yorkshire last year, rivalied every other period since the port was 
opened. Last year, despite the fact that some of the Yorkshire 
collieries only worked from three and a-half to five days per week, 
the tonnage imported to Hull, chiefly from South Yorkshire, 
reached 3,552,032 tons, against 3,431,456 tons in 1903, an increase 
of 120,576 tons. The shipments to foreign ports last year totalled 
1,581,190 tons, as compared with 1,564,023 tons in 1903, an increase 
of over 17,000 tons. Last year there was sent coastwise 310,888 
tons, against 296,531 tons in 1903, being an increase of over 15,000 
tons. The yearhas been a remarkable one, and bas only cnce 
been exceeded, viz., in 1900, when 4,204,728 tons were sent. The 
next nearest approach to last year’s tonnage was in 1$9, when 
3,542,960 tons were registered. 
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MACHINERY OF THE ITALIAN BATTLE- 
SHIP REGINA MARGHERITA. 


Tue Italian,warship Regina Margherita has recently com 


| shells of sheet brass, and doors and tube plates of gun-metal. 
The total cooling surface is 20,500 square feet. The water is 
supplied by four circulating pumps, each being driven by an 
independent compound engine. 


pleted her official contract steam trials, with satisfactory | There are four main air pumps, these being worked by 


results. She is a battleship of 13,439 tons displacement, 
427ft jong, 78ft. beam, and 27ft. draught, built at the Royal 
Dockyard of Spezia. Her armament consists of four 
30°5 em. guns of 40 calibres, four 20°3em. guns, twelve 
152 mm., eight 57 mm. 6-pounders, two 37 mm. 1-pounders, 
two Maxims, and four submerged torpedo tubes. 
Gin. belt armour covering the lower deck and battery amid- 
ship, 2in. belt at the ends, 3in. armour deck, 1%in. second 
deck, Sin. over the barbettes and bulkheads, Sin. hoods to 
the big guns, and 6in. for the casemates of the 20°3 cm. guns. 
The machinery was constructed by Messrs, Gio. Ansaldo, 


the intermediate and aft low-pressure cylinders, 26in. in 
diameter and 204in. in stroke. ‘Chere are also two auxiliary 


air pumps for keeping up, the vacuum in the main condensers | 


when the main engines are at rest. 


They are Blake type, 
10}in. in diameter and Sin. in stroke. 


The exhaust steam 


She has | from the whole of the auxiliary machinery in the ship is led 


into the auxiliary exhaust pipes, which are connected both 
with the atmosphere by the auxiliary exhaust pipes carried 
up the funnel, and with the respective auxiliary condensers 
in either engine-rooms, [ach of these condensers has its own 
air and circulating pump entirely independent of those for 


Armstrong andCo., of Genoa, at their engineering works of | the main condensers, and they are driven by independent 


Sampierdarena. The machinery consists of two main 
engines, fitted with all the necessary auxiliary engines, 
steam being supplied by twenty-eight Niclausse water-tube 
boilers. 
room, divided by a longitudinal water-tight bulkhead, and 
each engine-room is, in all respects, exactly similar and 
entirely independent of the other. The boilers are placed in 
six separate rooms, forward the engine-rooms, three in port 
side and three in starboard side, divided by a longitudinal 
waser-tihgt bulkhead. The working pressure of the boilers 
is 300 lb., being reduced at 250 lb. at the engine-rooms. 
The main engines are of the four-cylinder triple-expansion 
type, the diameter of the cylinders being 37in. for the high- 
pressure, 60}in. for the intermediate, and 69}in. for the two 
low-pressure cylinders. The stroke is 47}in. The engines 
unre balanced on the Schlick system, the two low-pressure 
cylinders being in the centre and the high and intermediate 
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Each set of engines is placed in a separate engine- | 


engines. The combined cooling surface of these two auxiliary 
condensers is 2400 square feet, and their tube casings, like 
those of the main condensers, are of sheet brass. 

Besides the auxiliary engine already noticed, two double- 
| cylinder turning engines are placed on the aft columns for 
| the purpose of turning the main engines. 

compound worm gearing. These engines are capable of 
turning the main engines completely round in seven minutes 


with a steam pressure of 100 1b., and a hand gear has also 


been arranged for the same purpose. 

There are also several auxiliary engines in the main engine- 
rooms to which reference may be made here, and before we 
enter upon a description of the boilers. The distilling 
machinery, for the purpose of furnishing fresh water for the 
boilers, consists of four sets of ‘‘ Ansaldo’’ evaporators, 
with pumps complete, capable of furnishing collectively 80 
tons of fresh water per day. There are four large vertical 




















I t The pumps are each capable | 
of discharging 1000 tons of water from the bilge per hour. | 


This is effected by | 


pumps draw from the feed tanks and from the reserve tank ; 
the main feed pumps discharge into the boilers through 
automatic feed regulators; the auxiliary feed pumps 
discharge into the boilers through hand-regulating feed 
valves. 

The main steam supply is conveyed by six lines of steel 
steam pipes, three lines being arranged on each side of the 
longitudinal central bulkhead, and corresponding each to one 
of the six boiler compartments. These lines are each 
entirely independent of the others, as are also independent 
the connecting pipes from the boilers of each of these lines. 
The port lines lead to the separator in the port engine-room, 
and behind to the main steam pipe of the port engine, as the 
starboard lines lead to the starboard engine ; but transverse 
branches fitted with stop valves furnish steam to each 
main engine from any boiler. Any boiler may be cut off from 
the system without interfering with the performance of the 
others in the compartment, as may also be cut off any com- 
partment, from which one of these main steam pipes leads, 
without affecting the efficiency of the other compartments. 
The machinery is fitted with Molinari’s electric counters and 
Perroni’s automatic signaller for regulating the rate of firing, 
which, we understand, has been found very useful. ‘Ihe 
total weight of machinery complete, including water in the 
boilers, is 1550 tons, 

The official trials took place in the Gulf of Genoa in July 
last. The contract called for a six hours’ steam trial at 
16,000 indicated horse-power, with natural draught, and coal 
consumption not above 1°87 lb. per indicated horse-power 
hour; anda one and a-half hour’s steam trial at full power 
of 19,000 indicated horse-power, with assisted draught, at an 
air pressure not greater than gin. The first trial, at natural 
draught, took place on the 16th July, 1904. The mean 
power developed during the six hours’ run was 17,782 indi- 
cated horse-power ; the coal consumption was 1°84 1b. per 





























PROPELLING ENGINES -OF THE: {|REGINA}MARGHERITA—SIDE VIEW 


cylinders at the ends, and here it may be said that the 
balancing proved most effective. Stephenson link motion is 
adopted for working the valves, which are piston type on the 
high and intermediate-pressure cylinders, and of the double- 
ported flat design on the low-pressure cylinders. The 
reversing gear is all-round type, fitted with a double-cylinder 
engine. The screws are inward turning, and the starting 
platforms are in the centre of the ship. 

The cylinders are independent castings; the two low- 
pressure cylinders form a solid body with the low-pressure 
receiver placed between the two low-pressure cylinders; the 
high and intermediate cylinders are each secured to the low- 
pressure cylinders by flanges and bolts. Each cylinder is 
supported by two cast steel columns in the front side, and by 
one cast steel Y-frame at the back. The bed-plates are of 
cast steel. 

The pistons, cylinders, and steam-chest door are of cast 
steel. The piston-rods and connecting-rods are of Siemens- 
Martin steel; the connecting-rod body of the low-pressure 
cylinders are hollow, for balancing purpose. White metal is 
fitted in the bearings of the connecting-rod gudgeons and 
crank pins, and has proved very successful. Hach cylinder 
is fitted with a cast steel slipper lined with white metal on 
rubbing surfaces; the guide bars are of cast iron, bolted on 
the back standards. The crank shafts are hollow, and each 
consists of four interchangeable pieces, 18,°,in. in external 
diameter, both at the journals and at the crank pins. Each 
crank pin is 20gin. long ; each engine has eight main bear- 
ings, with a collective length of 13ft. Sin. The thrust shafts 
have an external diameter of 18,",in.; the thrust blocks are 
of the horseshoe type, with a collective surface of 15 square 
feet. The propeller shafts are 18,',in. in external diameter. 
All crank, thrust, and propeller shafts are of best mild steel. 
The propellers are three-bladed; they have a diameter of 
18ft. 84in., and pitch 19ft. 8%in. The bosses are of gun- 
metal and the blades are of manganese bronze. 

There are two separate main condensers, and these are 
placed in the wings. They are cylindrical in form, with 








fire and bilge duplex pumps, two bilge hand pumps, two 
oil hand pumps, two electric fans and four electric extractors 
for the purpose of ventilating the engine-rooms. 

The drain water service consists of four tanks, two in the 
engine-rooms and two in the boiler-rooms, which collects all 
the drain water of the main and auxiliary engines, steam 
pipes, &c.; two steam pumps are fitted in the engine-rooms 
for discharging the drain water from the tanks into the hot- 
wells or overboard. 

There are in the engine-rooms two hot-well tanks and two 
feed tanks. All the main and auxiliary air pumps discharge 
into the hot-well tanks. Two hot-well pumps draw the water 


from the hot-well tanks and discharge into the feed tanks | 


through the filtering apparatus, which consists of four sets of 
Harris filters. 

As already stated, the boilers are of Niclausse water-tube 
type. There are twenty-eight of them, and each boiler has 


fifteen headers with eighteen tubes, and, therefore, there are | 
The | 


collectively 420 headers with a total of 7560 tubes. 
tubes have an outside diameter of 3}in., and a length of 
7ft. 10$in. 
tubes are of solid drawn steel. Each boiler has one fire-box 
and three fire-doors. The aggregate heating surface of the 


twenty-eight boilers is 50,310 square feet, and the total grate | 


area is 1555 square feet. 
The boiler-rooms are arranged 


air-tight. 
The air pressure is furnished by twelve electric fans. 

Twelve electric ash-hoisting engines, with electric brake 
and automatic stop gear, are also fitted for removing ashes 
from each of the stoking platforms and discharging them 
overboard. 

The feed arrangement for supplying the boilers comprises 
a main and auxiliary system of pumps and pipes, which are 
separate and independent of each other. 


feed pumps and six auxiliary feed pumps, all of the same 
All the 


sizes, of duplex type, fitted in the boiler-rooms. 


The headers are of malleable cast iron, and the | 


There are three funnels of a height | 
| of 92ft. from the grate bars. 

for the assisted draught in the stokehold, which is non- | 
The maximum air pressure admittcd is of gin. | 


There are six main | 


indicated horse-power hour. The second trial, with assisted 
draught, took place on the 21st July, 1904. The mean power 
developed during the one and a-half hour’s run was 20,664 
indicated horse-power, with an air pressure of ,in., and a 
coal consumption of 1°98 lb. per indicated horse-power hour. 
In both the trials all the main and auxiliary engines worked, 
we are informed, very satisfactorily, and the boilers easily 
produced the steam supply. 

The results of the two trials may be tabulated as follows :— 
Report of Six Hours’ Coal Consumption Steam Trials at 

16,000 Indicated Horse-power at Natural Draught of RIS. 

tegina Margherita in Gulf of Genoa, July 16th, 1904. 

Draught of water .. de eng: ioe Forward 27fi., aft 27ft. 


Steam pressure in boilers .. -. 26LTb. 
Starboard. Port. 
Vacuum (in.) .. .. .. : 26-5 .. 26-3 
Revolutions perminute .. .. .. .. .«. lls-4 114-6 
Steam pressure at the intermediate-pressure 
receivers (Ib.)..  .. OUR San one 235 230 
. eee 2800 2750 
Indicated Intermediate .. 3008 2980 
| horse-power. | Low forward .. 1550 15387 
[Low Aft .. .. 1609 1548 
Mean total indicated horse-power .. 8967 os ae oeee 
Mean collective indicated horse-power .. a oe 17,782 
Speed of vessel Se ok aa a ee ee 
Coal consumption per indicated horse-power per hour .. 1-84Ib, 


| Report of 14 Hours’ Full Power Steam Trial of RIS. Regina 
Margherita in the Gulf of Genoa, July 2st, 1904. 
Draught of water... .. .. re Forward 27ft., aft 27ft. 
Steam pressure in boilers .. e- 279Ib. 
Starboard. 
a 26-1 .. 


Port. 


| Vacuum (in.) .. -- .. 26-3 
Revolutions per minute .. .. .. «2 «. 120-8 121-2 
Steam pressure at the intermediate-pressure 

| WOCURVUNIOIIN 66-504: eur dees be: cee 242 240 

} i eC ate 8108 8218 

| Indicated J Intermediate .. 3375 3371 

horse-power. | Low forward .. 1894 1905 

| Ww . ae 1889 1908 

| Mean total indicated horse-power .. 10,262 10,492 
Mean collective indicated horse-power .. oseud 20,664 

| Mean air pressure in stokeholds it ysin. 
ee a Ra ie ae eee SS 

| Coal consumption per indicated horse-power per hour 1-98 Ib. 
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We may mention in conclusion that the whole of the 
machinery was constructed in the shops of the firm Gio. 
An:aldo Armstrong and Co. The main and auxiliary engines 
and the Nielausse boilers were constructed at Sampierdarena ; 
all the east steel pieces for the engines and malleable cast iron 
pieces for the boilers were furnished by the steel works of the 
firm at Cornigliano; the propellers and bronzes generally were 
furnished by Delta Works of the firm at Cornigliano; and the 
electric motors for the fans, extractors, ash-hoisting engines, 
&>., constructed at the electrical works of the firm at 
Cornigliano, The engines are illustrated on pages 10 and 11, 
and the vessel herself forms the subj2ct of a supplement. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves respouseble Sor the opinions of our 
correspondents. ) 


TANK ENGINE DERAILMENTS. 

Srr,—The last letter of your correspondent, Mr. Stretton, is an 
excellent example of the loose and unscientific reasoning which 
does a good deal of mischief now and then. Certain derailments 
have taken place under peculiar circumstances, and your corre- 
spondent uses them to support his contention that tank engines 
must in the nature of things oscillate so much that they are quite 
unsafe at high speeds. Some proof this contention ought 
to be given. In the first place, it ought to be shown that 
tank engines leave the rails more frequently than do tender 
engines. Allowance must, of course, be made for the fact that 
the number of tank engines working fast trains is smaller than 
that of tender engines. If tank engines are so unsafe, then data 
of the kind cannot be lacking; but one derailment every three 
years and nine months proves either that tank engines are so 
. seldom used for fast traffic that they scarcely deserve much notice 
in this connection, or else that they are really quite safe. Your 
correspondent ought to understand that a mere expression of a 
conviction that because an engine is a tank engine it must be 
unsafe carries no weight whatever with those who are in the 
habit of dealing with rolling stock of all kinds on a scientific basis. 
I do not know whether Mr. Stretton has read up what has been 
written on the steadiness and unsteadiness of locomotives, but it 
will do him no harm to refresh his memory by turning up the 
chapter on the locomotive regarded as a vehicle in the late D. K. 
Clark’s treatise on the locomotive engine. 

So far as can be gathered from Mr. Stretton’s letter, he holds 
that the express engine is safer than the tank engine, because it 
has a heavy tender behind it. The steadying influence cannot 
depend on the mere weight. It is patent to every one that it 
depends also on the way in which coupling is effected. Further- 
more, we have no reason to doubt that a modern passenger coach 
or guard’s van runs more steadily than any tender. Mr. Stretton 
can settle this for himself by direct experiment in a van and on 
a tender. Narrowing questions down in this way, we see that it is 
really, according to Mr. Stretton, to the difference between the 
methods of coupling up an engine to a train and to a tender that 
the danger of working with a tank engine is due. 

And here I would remark that Mr. Martley’s experiment, 
running an engine with and without a tender, has no bearing on 
the case. We have nothing to do with the merits or demerits of 
tank engines running alone, but with tank engines properly 
coupled to and hauling trains. We must not run away with side 
issues of this kind, but stick vigorously to the question whether it 
is oris notdangeroustouse tank engines for drawing trainsat speeds 
up to, say, 60milesan hour. Mr. Stretton has to prove that it is, and 
the mere expression of his opinion is worth very little as compared 
to that of locomotive superintendents, or, indeed, running shed 
foremen of experience. 

Mr. Stretton uses a single mechanical argument. He says that 
saddle tank engines are unsteady because the surging of water in 
them shifts the horizontal centre of gravity. By horizontal he 
means longitudinal. Now, in the first place, the shifting only 
takes place when in the act of starting or stopping, and is similar 
in kind to what takes place in the boiler owing to the inertia and 
momentum of the water. No shifting takes place when the engine 
is ranning steadily. If the brakes are suddenly applied the water 
shifts forward. If steam is turned on and the velocity accelerated 
the water shifts aft, but in neither case is its effect more than 
infinitesimal. Of course Mr. Stretton’s notion is that the weight 
on the leading wheels is reduced. Let us see about how much. 

A saddle tank that holds 1000 gallons is unusually large. When 
the tank is full no movement can take place. The maximum dis- 
placement of the centre of gravity of the whole engine will occur 
when there are about 600 gallons left in the tank. This represents 
a weight of 60001b., or 2-68 tons. The load on the leading wheels 
of the engine will be 14 to16 tons. Will Mr. Stretton kindly take 
any saddle tank locomotive of which he has the dimensions, and 
caleulate from these data what is the actual effect which the 
shifting of the centre of gravity of which he talks has in reducing 
this load? He will probably find that it does not exceed one- 
fourth of a ton, a little less or a little more, depending on the 
precise shape and position of the tank, and then it will only take 
place when, as I have said, the engine is being accelerated or de- 
celerated. 

I have already shown that the reason why the normal tank 
engine is not fit for running at high speed is that the wheels are 
too smail. The small wheel tells terribly against six-coupling. 
Furthermore, tank engines are very seldom kept in first-rate order 
unless they are regularly used for hauling passenger trains, 

As I have said, Mr. Stretton has brought what is really a serious 


charge against locomotive superintendents, and he ought to be- 


prepared to substantiate it ; simple assertions will not do. He 
must, in the first place, prove, by definite facts gathered from an 
experience which, he tells us, is extensive, that the tank engine as 
a type is unsafe; and secondly, as one presumably possessing 
technical knowledge, he must explain why it is unsafe. His 
attempt in this direction, so far, amounts to nothing. 

Seeing that there are hundreds of tank engines, some of very 
large size, working trains which often attain high speeds, running 
all over the world with perfect success, it seems to me that Mr. 
Stretton will have to change his line of attack, and say that tank 
engines not in perfect order, six-coupled, and with small wheels, 
should not be used to run express trains, either with or without 
another engine. But this is very different from arguing that 
Mr. Drummond’s engines on the South-Western, Mr. Wainwright’s 
on the Chathamand South-Eastern, Mr. Aspinall’s on the Lancashire 
and Yorkshire, Mr. Billinton’s on the London and Brighton, Mr. 
Ivatt’s with a four-wheeled leading bogie on the Great Northern, and 
many more too numerous to mention, are not safe at fifty or sixty 
miles when properly coupled up to a sufficiently heavy train. 
Mr. Stretton’s sense of proportion needs developing. 

January 2nd. CROXTED. 

Sir,—Mr. Clement Stretton’s letter which appeared in your last 
issue, page 651, makes very interesting reading. ‘T'o me itis very 
amusing to note how Mr. Stretton can make the term ‘‘oscillation” 
fitin with his imagination. ‘‘ Oscillation” caused the Lianwrst 
accident by bursting the line, presumably from the engine 
oscillating from one side of the line to the other. , 

The Llanelly accident was, on the other hand, caused by the 
centre of gravity being moved behind the driving axle, relieving 
the weight off the leading axle, in this case due to fore-and-aft 
‘‘oscillation.” Thespirit level and pendulum instrument may show 
that ‘‘oscillation” takes place owing to springs being under the 
engine ; it does not show that the centre of gravity is moved behind 
the driving axle; were it to do so, the engine would be no worse off 
than an engine which runs tender first, with the centre of gravity 
in front of the driving axle, Even assuming that the centre of 


gravity could alter, it is quite possible for the derailment to have 
taken place when the centre of gravity was still further in front of 
the driving axle than normal. 

The climbing of the flange of a wheel is not due to the weight 
being relieved off both journals, as Mr, Stretton is unwittingly led 
to believe, but, owing to weight being relieved off the journal of 
the wheel which climbed, throwing exc»ss weight on the opposite 
journal of the same wheel. ‘‘ Oscillation ” has, therefore, nothing 
whatever to do with such a derailment. 

Mr. Stretton appears to think that a tender attached to an 
engine prevents derailments. This is far from being correct ; not 
only do the tenders derail, but so do the engines with tenders, each 
and every one, from the same cause as that which causes the tank 
engines to derail. 

For many years I made a careful study of flange climbing, and 
travelled below the body of a vehicle to watch the process when 
the vehicles were passing round curves. It was very interesting 
to watch the climbing of the wheel. When noting the defective 
vehicles, and testing the weights on the journals, | found in every 
ease that the wheel prone to climb did so from want of weight on 
the journal to keep the wheel down on to the rail. 1 will give an 
instance out of hundreds which have come under my notice. 

Fig. 1 represents the wheels of a covered goods wagon, showing 





the weight on each journal. This vehicle had run for several 
weeks in this condition ; when running empty, and when entering 
a curve, wheel B mounted and went off the line. It was found 
that there was a slight rise in the rails under wheel A, and opposite 
the spot where B first climbed the rail. Under ordinary conditions 
this rise would have been put down as the sole cause of the acci- 
dent. The wagon looked in first-class condition. Testing the 
weights on each journal, however, showed the true state of affairs. 
It must be obvious that, owing to the journals being outside the 
wheel, the increased weight thrown on journal A, owing to the 
slight rise in the road, tended to lever up the axle and assist B to 
climb. It was found the unequai weight on the journals was 
brought about by two new springs having been placed under tho 
vehicle, one at A and one at C, 

Many years ago my attention was called to the unequal weight 
which could be carried on wagon journals by witnessing a shoe 
spring fall out on the main line from under a vehicle while a train 
was in motion. At the present day this cannot occur. Not that 
arrangements have been made to keep the body in contact with 
spring and axle-box when the line is uneven, but owing to arrange- 
ments having been made to secure the shoe spring to the body of 
the vehicle to prevent it falling out when weight is relieved off the 
wheel. 

The true remedy is, therefore, to arrange for the automatic 
adjustment of weight on each journal to suit the ever-varying 
conditions of road and vehicle. 

Mr. Clement Stretton appears to be under the impression that 
the bulk of the weight of the engine can be placed on the driving 
axle, and that oscillation can be set up which will relieve a great 
portion of the weight alternately from leading and trailing axle. 
So long as the trailing whsel is under the engine, it prevents excess 
weight from coming off the leading wheels, no matter how great 
the oscillation may be. If such impractical suggestions as ‘‘ oscilla- 
tion” are taken notice of and acted on, derailments will continue 
to take place in the future as they have done in the past. 

Dambreek, Glasgow, January 2nd. JOHN RIEKIE. 


Srr,—Although I agree in the main with Mr. Clement E. 
Stretton’s remarks, I must confess that I should be glad to know 
something more definite about the oscillations of which he speaks. 
What centre of gravity is so erratic as to disobey the law of the 
conservation of the general centre of gravity’ It has yet to be 
proved that the oscillations of the water in the tanks are of such a 
nature that they can modify the position of the general centre of 
gravity to such a dangerous extent. 

Your readers would no doubt be glad to know something more 
of the pendulum experiments, and how Mr. Clement E. Stretton 
ascertained that their centre of gravity (which ’)—was thrown for 
a few seconds behind the driving axle. 

The question of the oscillation referred to a vertical axis and 
two horizontal axes perpendicular to each other, and all passing 
through the general centre of gravity, is a mostcomplex one. But 
it is not difficult to understand that a tank engine with four front 
coupled wheels and a trailing bogie must be unsafe. As the only 
connection of the engine with the trailing bogie is the bogie pin, 
this cannot in any way check the oscillations of the front part, 
which may be considered simply as a four-wheeled engine, But 
Mr. Stretton will probably tell us whether he does not consider 
six-wheel coupled engines with a trailing radial axle as safer than 
the four-wheel coupled type with a trailing bogie. 

Lastly, would it not be better to have the bogie at tho leading 
end, so as to guide the engine’? The function of the bogie is to 
guide the engine in curves, and not to be guided in an erratic 
manner by the engine, as is the case of four-wheeled coupled tank 
locomotives with trailing bogie, in which the greater part of the 
whole mass has an unusual amount of freedom round the vertical 
axis passing through the general centre of gravity. © 

January 2nd, MERNOK. 

Sir,—A ride on the top of a four-wheeled tender when running 
tender foremost will give sufficient illustration of the various 
motions set up by the rushing and tumbling of the water in the 
tank, 

If, in addition. to the ride, an attempt is made to drink water out 
of a tumbler when a fairly high speed has been attained, more 
appreciation still will be given to the irregular movements set up 
by the water. 

The side tanks of a tank engine are sufficiently long to account 
for a lot of galloping. 

Institution of Civil Engineers, 

Gt. George-street, 
December 30th, 1904. 


WALTER J. HAMMOND, 


A TURNING RECORD. 


Str,—No one has as yet answered the odd letter of ‘‘One 
Interested.” May it not be the case that some people have a 
mental defect comparable to colour blindness in regard to vision ? 
Some of your readers as well as myself have doubtless come across 
persons whose reasoning powers were defective in one prominent 
point, while reasonable on general points. uld your corre- 
spondent not start some arrangement with gear, so that by gear- 





ing five times higher he would have 10, horse-power from a 
60 horse-power motor’ Ina suitable district this power could be 





hired out, and your correspondent would easily make a fortuna by 
a multiplication of such arrangements—if they worked ! 

With regard to the removal of material by tools, we have to 
remember that the object of tooling is not to make turnings of a 
given cross-section, in which case the power required would 
approximate to the amount made. As { see it, there are threo 
resistances to be overcome by a tool. First, the class of material ; 
secondly, the extent of cut; thirdly, the stress of the shaving on 
the tool. The first may be neglected at present. As regards the 
second point, a tool with a traverse of 4, and a depth of 4 of 
cut has, say, a cutting edge of jin, A tool with a jin. traverse 
and a depth of cut of lin. has ljin. of cutting edge. fhe ratio of 
cutting edges is thus 1:5, while the cross-section of material 
renewed is as 1: 16, 

With regard to the third point, it is noticeable that shavings of 
mild steel curl readily and show distinct compression on the sides 
of the shaving away from the tool. This compression may be 
accompanied by tension of the particles directly separated by the 
cutting edges, but whether or not the compression takes place so 
close to the cutting edges that there is comparatively little 
pressure of the shaving on the tool. 

With cast iron, which is not so compressible, a shaving cannot be 
formed, as there is no tension, or insufficient tension, of the 
particles of the shaving at the cutting edge to give the required 
curl of the shaving necessary to escape stress and breakage on the 
tool, The result is that the cast iron is broken off in detached 
pieces, each break relieving a certain amount of pressure on the 
tool. This tends to chattering. And chattering is apparently the 
result of the pressure and release of the pressure caused by the 
shaving. A number of tools must tend to steady absorption of 
power. A formula may be based on too few factors, and be 
unreliable, 


January 2nd, Bercuwoop, 


DIVERGING NOZZLES. 

Str,—In reply to Mr. Neilson’s letter in your impression for 
December 23rd, I have to point out that the gun and the rotation 
of the earth have nothing to do with the question, and in any cave 
your correspondent is mistaken. It is a fandamental principle 
that when two masses move in the same direction, with a common 
velocity, the effect.of motion may be ignored. The projectile and 
the gun are at rest with regard to each other until the charge is 
fired, because they are moving with a common velocity. A stone 
dropped inside a railway carriage falls perpendicularly whether 
the train is moving or standing still. 

I always thought that it was generally known to engineers that 
a jet loses energy in proportion to its recoil. We can have all 
recoil when the water falls straight down, or we c.n have all jet 
momentum when there is no recoil, but we cannot have both with- 
out alteration. If we could, then, as I have shown, it is only 
necessary to build a water turbine which shall have the guide 
wheels revolving in one direction, with an efficiency of 80 per cent., 
and the bucket wheel revolving in the other direction, with an 
efficiency of 80 per cent., thus to secure 160 per cent. 

January 3rd. TESTOR, 


ELECTRIC RAILWAY COACHES. 


Sir,—I notice with pleasure your timely article calling attention 
to the construction of carriages for electric railways. | do not 
think, however, that it is by any means generally conc2ded that 
end doors only are necessary on the carriages—in fact, I think that 
for expedition the numerous side-door vehicles holds the pre- 
eminence. This view is supported by the fact you mention that 
the Illinois Central Railway Company, in the home of the end door 
corridor carriage, are now using a number of side door cars for 
their suburban traffic, these being much in evidence at Chicago. 
I have also recently observed that on the City and South London 
Railway, during the slack time, considerable delay is caused while 
passengers leave and enter through the same door, If the time 
saved by higher speeds between the stations is thus to be lost in 
them there is not much gained. The recently published state- 
ment that the North-Eastern Railway Company had abandoned 
the conductors at the intermediate doors of their electric trains 
rather points to a lack of economy in their running. 

London, S.W., January 3rd. E. A. F. 


RUN TO HOLYHEAD. 


Sir,—For several years past, at ali holiday times, or whenever 
it is necessary for the 8.45 p.m. Irish mail train from Euston to 
Holyhead to be run in two portions, the usual practice is to load 
the first portion with the passengers for the mail boat only, and to 
run the train without stopping at any enger station. How 
ever, two stops to change engines are made in accordance with the 
‘‘working timetable,” which states: ‘‘ This portion will stop in 
the old goods yard at Crewe for locomotive purposes only.” At 
Holyhead the train does not enter the passenger station, but stops 
at the junction outside, where the main line engine is removed 
and two smal! four-wheeled tank engines are attached; the train 
then proceeds over the direct line and runs fora mile to the mail 

vier. 
g This was exactly the practice followed during the recent Christ- 
mas traffic, and the statement which appears in your last issue 
page 646—that the train ran direct from London to the mail pier 
is quite incorrect. 

It may be mentioned that the curves between Holyhead and the 
mail pier are too sharp for the main-line engines to run over, and 
the Admiralty mail pier itself is not strong enough to carry a main- 
line express engine, therefore the tank engines which Mr. Rams 
bottom built for the duty in 1862-3 are still in use. 

Leicester, December 31st, 1904. CLEMENT E. STRETTON. 


CHEAP STEAM PRODUCTION, 


Str,—In your issue of the 23rd December, Mr. C. D. Leng 
writes that he is pleased with the result he has obtained of 
evaporating 1000 gallons of water at a cost of 2s, 4d., burning 
coal at 6s, 6d. per ton, and coke dust at 1s, 11d. per ton, the 
average value of his fuel amounting to 3-193, per ton. 

We doconsiderably better than this burning powdered coal. Take 
a plant in the Midlands, for example; with coal costing 33. 44d. per 
ton, and adding cost of reducing it to powder, the cost of the 
coal per ton is 4-375s,, and the cost of evaporation per 1000 gallons 
ls. 114d. This was from coal with 11,000 B.T.U". As we do not 
know the analysis of what Mr. Leng burnt, we cannot make an 
exact comparison ; but the thermal value of the coal and coke 
combined was doubtless in excess of the figure we have named. 

Take another instance. Here in London, where coal costs 13s, 

r ton, and the B.T.U. were 12,106, the figures work out at 

-875s. per 1000 gallons, whereas Mr. Leng would have had to pay 
with coal costing the same price, but not including the cost of 
grinding, 9-5s. per 1000 gallons. 

We think the above figures will prove of interest to your 
readers, 

(For the Central Cyclone Company, Limited), 
H. 8. Rovquerre, Managing Director, 

343 and 345, Cable-street, London, E., 

December 30th, 1904. 


Srr,—We regret to note that in our letter published in your 
last issue on the above subject an error has crept in, The last line 
but one should read, ‘“‘works out at 113d. as compared with 2s, 4d.” 

With regard to the letter from Messrs, Ed. Bennis and Co., 

ublished in the same issue, giving the remarkably low figure of 

Bhd. for cost of fuel to evaporate 1000 gallons of water, we would 

point out that, from the test given in our last letter, the cost of 
fael for evaporating only 1000 gallons of water works out at 8jd. 
EASTON AND ANDERSON, 

Tothill-street, Westminster, 8, W.., (J, BJORNSTAD.,) 
January 2nd. 
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RAILWAY MATTERS. 


A 30-miLe electric railway using single-phase alternat- 
ing-currentsystem will soon be built between Kewanee and (eneseo, 
Hl. 

Tue electric tramway company at Tiflis in the Trans- 
Caneasus has just received from abroad seventy motor cars, of 
which sixty are open and ten closed. 


Tue administration and working of the Shanghai- 
Woosung Railway have been taken over by the Board of Com- 
missioners of the Shanghai-Nanking Railway. 


PLANS are making for the organisation of a street rail- 
way association among Canadian traction interests. A meeting 
was held in Montreal on December 20th to perfect the organisa- 
tion. 

Two trucks, coupled by the new system invented by 
M. Wittmann, have been seat from Warsaw to St. Petersburg, 
where this new system of automatic coupling is to be tested by a 
Technical Commission. 

Tue principal railway accidents which occurred in the 
United States in November include 25 collisions, 28 derailments, 
and one other accident. The number of persons killed was 21, and 
the injured numbered 58. 


THE number of timber sleepers on the railways of the 
world is calculated to be about 1,494,000,000, and their value is 
estimated at about 900,000,000 dols. This item makes a serious 
drain on the timber supplies of the world. ; 


ENGINEERS are engaged in making maps and arranging 
for the Settler’s Electric Railway. The company intends to build 
a road connecting North-east and South-west Idaho, together with 
a system of feeders leading to and from the rich agricultural 
districts. 

Tur New South Wales Railway and Tramway returns 
for the past any” ag show an improvement of £174,223. The 
expenditure for the half-year shows a reduction of £235,000, and 
the consolidated revenue and loan expenditure on public works a 
reduction of £426,000. 


Tue Acting British Consul-General at Christiania 
reports that it has been decided to introduce a Bill into the 
Norwegian Storthing to authorise the raising of a State loan of 
about 30,000,000 kroner-—about £1,666,600—chiefly for the purpose 
of railway construction. 


On Monday last the Great Western Railway Company 
opened a new section of line between Newquay and Perranporth, 
thus completing the connection between the former watering- 
place and Chacewater, and providing a dire ct service to Truro and 
West Cornwall generally. 


Tue large type of rail laid down hitherto on the tram- 
way lines of Warsaw has been imported from abroad. Henceforth 
these rails will be supplied at home. Three provincial ironworks 
in Poland have just received orders to furnish the Warsaw tram- 
ways with 3900 yards of rails at the cost of £6800. 


A TELEGRAM from M. Jadot, engineer-in-chicf of the 
Peking-Han-kau Railway, says that the line is now finished as far 
as the Yellow River, the total length being 600 kiloms, The last 
300 kiloms., including the laying of the rails, were constructed 
during 1904, says the 7'ims’ Brussels correspondent. 


Tur men employed in the London and North-Western 
tailway’s coaching department at Crewe, after a long period of 
short time, received notices on Saturday requiring them to work 
full time. This notice does not affect the men at the Crewe 
Locomotive Works, who have been on short time for over a year. 


A prancu railway, four miles long, connecting the 
Barry Company's line with the Brecon and Merthyr line, was 
opened for mineral traffic on Monday. Sir John Wolfe Barry is 
the engineer of the line, which will chiefly serve the docks at Barry. 
On the line are two viaducts, one of these be'nz 800 yards long, 
with a height in the centre of 120ft. 


Tue North-Eastern Railway is proposing to acquire 
steamboat powers at Hull similar to those obtained by the Lan- 
cashire and Yorkshire last session. It seeks to have powers of its 
own to run between Hull and Goole and the various Belgian, 
Dutch, German, and Scandinavian ports, similar to those 
possessed by the Lancashire and Yorkshire Company. 


Durina 1904, 3441 locomotives were built by the various 
American locomotive shops, against 5152 in 1903. The 1904 total 
includes 95 electric locomotives. The number of cars built, ex- 
clusive of those constructed in railway shops, was 62,950, of which 
60,086 are for freight service, and 2144 for passengers, The number 
built for export was 1995, This is the smallest car output since 
1897. 


Tue North-Eastern Railway Company has announced 
its intention of applying for power to construct a pieron the Humber 
foreshore near Hawkins Point, and to make a railway from this 
pier to a junction with the Hull and Withernsea Railway near the 
Ottringham Baulk Gatehouse, The line will be approximately four 
to five miles in length, and will save a river journey of some 
10 miles, 


Ir is said that the Southern Pacific Railroad Company 
has found that the 90 lb. German steel rails laid on the Shasta 
Division of the Colorado and California branch last year are 
greatly inferior to American rails of the same weight. The steel 
is softer, and on the sharp curves of the Sacramento Canyon many 
of these rails are so badly worn that they will soon have to be 
replaced. 


Conpuctors on the lines of the Indiana Union Traction 
Company are provided with cards addressed to passengers which 
are to be presented in case of dispute over payment of fares, 
requesting the patron to pay the fare demanded by the conductor 
and get a receipt, and then appeal the matter to the general 
offices. It is beliéved that this plan will avoid many unpleasant 
incidents, 


NotWITHSTANDING the fact that the Royal Commissicn 
on London Traffic has not yet reported, the Central London Railway 
has deposited a bill reviving its interesting scheme for converting 
its line into a circular route, v4 the Strand and Piccadilly. It 
remains to be seen whether this and other London “tube” Bills 
will be allowed to proceed, pending the publication of the 
Royal Commissioners’ report. 


Tux extension of electricity on steam roads is rapid at 
the present time. Not only has the New York Central decided to 
use electricity entirely within New York City limits, but the New 
York, New Haven and Hartford is to build a four-track road run 
by electricity from the city to the electric line. Also the Penn- 
sylvania Railroad is about to convert many of the heavy traffic 
lines of the Rock Island system to electric power, and will change 
practically all the shorter trunk lines. 


Ar the Liverpool-street Hotel last Saturday Mr. Henry 
Drury, the retiring superintendent of the Great Eastern Railway, 
was the recipient of several presentations. Mr. Gooday, the 
general manager, said that Mr. Drury, during his fifty years’ service, 
had not only seen many railway improvements, but had himself 
originated some, and no name was better known in the railway 
world than his. It was largely due to Mr, Drury that the Great 
Kastern Railway owed its superannuation scheme. 





NOTES AND MEMORANDA. 


Tue coal production of the United States is now about 
pear ar tons per day, and the railroads consume about 40 per 
cent, of it. 


In Bavaria experiments have recently been made to 
produce cotton from pine wood, and it is claimed that the trials 
have been very successful, 


THe German exports of iron during last September 
amounted to 218,111 tons, as compared with 271,222 tons in Sep- 
tember, 1903, and with 225,007 tons in August, and 223,589 tons in 
July of this year. 


Tue Kronstadtski Viestnik states that the Russian 
cruiser Pamyat Azova is to exchange her cylindrical boilers for 
Belleville water-tube boilers, Her funnels will be lengthened, and 
there will be some changes made in her internal structure. 


_AccorpinG to the monthly shipbuilding returns com- 
piled by the United States Commissioner, 37 wooden sailing-shipe, 
of 16,859 tons gross, 40 wooden steamers, of 1680 tons gross, 1 
steel sailer, of 331 tons gross, and 5 steel steamers, of 1412 tons 
gross, were built in the United States last month, 


A NovEL clockis postulated which may run for centuries. 
The motive power is a bit of radium salt, which operates on a 
vibrating piece of gold leaf, with alternating charge and discharge 
of electricalenergy. This is not necessarily any exception to the 
thermodynamic law which permits of no perpetual motion. 


For cooling a hot bearing, Professor Lecocq, of 
the Charleroi Higher Industrial School, recommends that the oil 
usually employed for lubrication be dissolved in an equal quantity 
of petroleum spirit, the evaporation of which latter will afford, he 
says in a communication to the Hainaut Engineers’ Society, the 
cooling desired. 


AccorDING to the Standurd’s Ottawa correspondent, 
the Canadian Government is about to introduce legislation to make 
the metric system of weights and measures the only legal 
standard. Some years’ notice will be given before the change 
takes effect. At present, both the English and metric systems are 
permissible, whilst the French standards obtain in Quebec. 


AccorpinG to statistics compiled by the Appraiser of 
the Port of New York, the imports of automobiles during the year 
just closing have been double those of 1903. During 1904 there 
have passed through the Appraisers’ stores 500 automobiles, valued 
at £340,000, and during 1903 there were imported at New York 
250 machines, valued at £160,000. No provision for motor cars is 
made in the Dingley law. 


Instruction in automobilism—industrial electricity, 
and generally all the specialisations which future mechanical 
progress and new inventions may render a to be 
included in the fourth year’s course at the new Ecole Nationale 
d’Arts et Métiers, to be built on the Boulevard de |’Hépital, 
Paris, at the joint cost of the Municipality, the Department of the 
Seinc, and the Government. 


Tue Port of Antwerp stands third on the list of the 
world’s ports as regards total tonnage entered and cleared. London 
is the first, and New York the second port in the world. Antwerp 
is situated at the centre of the world’s ocean highways of com- 
merce, with a depth of water alongside its quays of 27ft. even at 
low-tide, and, in addition, by reason of its being a river port 51 
iniles from the sea, is absolutely protected from all storms, 


Tue Portuguese priest and Professor of Physics, Father 
Himalaya, who invented the pyrheliophoro, or sun motor, on ex- 
hibition at the World’s Fair, says he has discovered that the heat 
of the sun is more than double that of the electric are. Under his 
great mirror-reflector and concentrator asbestos is charred, manga- 
nese melts, and iron shrivels to an ash as when paper is burned. 
The inventor says that the origin of the heat of the sun is electri- 
eal, 


Tue auxiliary starting and regulating group, on the 
Iigner system, of the electric winditig engine at the Zollern II. 
Colliery, Westphalia, has a 40-ton cast steel fly-wheel of 4m. = 
13ft. diameter, making 350 revolutions. per minute. Its shaft is 
carried by two wide plummer blocks, whiclf receive their lubricating 
oil at a pressure of 10 atmospheres = 147 lb. per square inch, 
corresponding with that of the shaft on the brasses, by means of 
small rotary pumps, 


Tue Council of the Hull Chamber of Commerce dis- 
cussed for some time recently the question of the State control of 
canals. Ultimately a resolution couched in the following terms— 
‘‘That, in view of the canals of the country having largely been 
acquired by the railway companies, thus preventing competition 
between water and rail carriage, this Chamber urges the Govern- 
ment to take action so as to bring about legitimate and ¢ffective 
competition "—was adopted. 


Ir is stated that a plan to establish a permanent 
American commercial exhibit in Paris has taken definite shape. 
M. Yves Guyot, formerly Minister of Pablic Works of France, and 
M. Theodore Stanton, a member of the American Chamber of 
Commerce of Paris, have discussed the plan with President 
Roosevelt and Secretary Hay, and are said to have received 
distinct encouragement. It. is proposed to locate at the Palais 
Royal an exhibit of all manufactured products of the. United 
States. 

Tue chief engineer of the Isthmian Canal Commission, 
Mr. John F. Wallace, has given the United States House Com- 
mittee on Interstate and Foreign Commerce the benefit of his 
investigations regarding the engineering tasks to be performed in 
building the Panama Canal. In his testimony, he says a sea-level 
waterway would be the best in the end, although it would cost 
more, and take a longer time to complete. It would be less ex- 
pensive to maintain and operate, save time in passing through it, 
and could be widened and deepened when required without inter- 
fering with traffic. 


Tue tests of the 6in. Brown segmental wire wound gun, 
50 calibres long, now taking place at the Government proving 
grounds at Sandy Hook, are said to have been so successful that it 
is claimed a new world’s record for heavy ordnance is assured. The 
New York World states that six rounds have already been fired. 
The initial round, with 32 lb. of powder, produced an initial velocity 
of 1913ft. per second. The weight of the charge was increased 
thereafter, untii with 64 1b. of powder a velocity of 3178ft. per 
second was obtained, with a pressure of 33,450 lb. per square inch. 
The tests are made with smokeless powder. 


TENDERS were recently opened at the U.S. Navy Depart- 
ment for the construction of the battleship New Hampshire and the 
armoured cruisers North Carolina and Montana, the battleship to 
be of 16,000 tons displacement and the cruisers of 14,500 tons each. 
Kight bids were submitted, which varied considerably. The Board 
has recommended that the award of contract for the two cruisers 
be made to the Newport News Shipbuilding and Dry Dock Com- 
pany, at £715,000 for each vessel, and the contract for the battle- 
ship be let to the New York Shipbuilding Company, at £749,600, 
and Secretary Morton has approved these recommendations. These 
bids were the lowest submitted, and aggregate £275,400 less than 
the aggregate lowest bids received for three similar ships about a 
year ago, being a reduction of 11 per cent. in price. 





MISCELLANEA. 
Ir is proposed to expend £60,000 or £70,000 on the 


building and equipment of the new technical school at Burnley, 
Tur London Road Car Company will shortly begin ‘o 


substitute mechanically-driven vehicles for the present horse 
cars, 

_ Tue Manchester Mducation Committee propose spend- 
ing £20,000 on improvements and equipments at the schoo! of 
technology. 


Tre Buxton Urban District Council propose to apply 
for sanction to the borrowing of £2000, the balance required for 
sewage filter beds. 


Ir is estimated that in 1993 upwards of 10,000,900 
tons of blast furnace slag were produced in the United States, o? 
whicl. total only 10 per cent. was utilised for cement making and 
road making purposes, 

Tue Oban Town Council are considering details of a 
sewage scheme by which it is proposed to alter the present system, 
and which has been dc by Mr. D. C. Stevenson, of Edin- 
burgh. The estimated cost is £10,000, 


Tur quarterly ascertainment of the West Cumberland 
blast furnacemen’s wages shows that the average selling price of 
pig iron warrants was 54s. 1ld. Wages have increased from 13 
a in the previous quarter to 15 per cent. above ths 
standard, 


Tue London Road Car Company, as the result of tests 
with self-propelled omnibuses, have given orders for fifty of these 
vehicles, each of which will cost £700. The orders have been d’s- 
a mee five firms, three in this country and two on the 
Jontinent. 


A Revrter’s telegram from Perth, West Australia, 
states that the gold exported and received at the Mint during 
December amounted to 197,515 ounces, valued after refinement : f 
the Mint’s portion at £701,180, as compared with 171,257 ounces, 
valued at £727,453, in December, 1903. 


Art a meeting of the Worcester City Council on Tues- 
day Mr. Cyril M. Shaw, of Wakefield, was elected electrica 
engineer to the Corporation. The salary is £400, rising by annul 
increments to £500. Worcester has two generating stations, one 
partly water-power and the other supplying the trams, 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 403 
vessels of 1,049,860 tons gross under construction in the United 
Kingdom at the close of the quarter ended 31st December, 1901. 
On the same date in 1903 the number of vessels was 386 and 
tonnage 898,478. 


ARRANGEMENTS are being made for the mooring at the 
Motherbank, a stretch of shallow water contiguous to Spithead a: d 
to the Isle of White shores, of about forty obsolete warships o: 
divers types, which, under the re-organisation scheme, are to be 
sold early in the new year, All the available space in Portsmouth 
Harbour will in future be required for efficient warships, ready for 
any service for which they may be required. 


Tue Corporation of Preston have deposited a Bill for 
next session for powers to extend the existing north and south 
training walls in the estuary of the river Ribble for a distance of 
two miles seaward in the case of the north wall and 34 miles sea- 
ward in the case of the south wall. The Bill also proposes to cor.- 
stitute the Corporation of Preston the pilotage authority for the 
port and harbour of Preston in place of Trinity House. 


Unper the provisions of the Accrington District Gas 
and Water Board Bill it is intended, at a cost of several thousand 
pounds, to authorise the Board to make new waterworks, and to 
extend the limits of supply for gas and water. The new works are 
to include the construction of a reservoir to be known as the Dean- 
clough reservoir, and other works in the parish of Great Harwood, 
and the extended boundary would be to the outer limits of the 
parish of Altham. 


AtrHouGH the district of Chinley is growing rapidly, 
it has no public water supply, but the Chapel-en-le-Frith District 
Council have received the sanction of the Local Government Board 
to expend £28,000 in the purchase of the three waterworks at 
Dove Holes and Chapel-en-le-Frith, and the construction of works 
for Chinley and Bugsworth. The district will then be properly 
supplied, all the undertakings of local companies haying been 
bought up by the local authority. 


By the breaking of a governor belt a 15ft. fly-wheel in 
some works in Toronto, Canada, was allowed to run away until it 
exploded, completely demolishing the engine-room and throwing 
fragments of the fiy-wheel over 200 yards. The engineer and an 
assistant who were standing in the engine-room escaped uninjured, 
with the exception of slight bruises, but a man who was some 
200 yards away was struck on the head by a fragment of the 
wheel and was immediately killed. 


In accordance with powers granted in their Steam 
Vessels Act of last session, the Lancashire and Yorkshire Railway 
Company has now taken over the business of the Goole Steam 
Shipping Company, which for many years has been the most 
important shipping firm in the West Riding port. The fleet com- 
prises eighteen steamers. The price paid for the goodwill of the 
concern is to be £26,772, ix. addition to the price of the tleet and 
of all other effects, which is to be arrived at by valuation. 


An Admiralty order has been received at Portsmouth 
directing that all officers and men over the regulation age who are 
still employed in the dockyard are to be discharged by the end of 
March. Under ordinary circumstances, workmen, whether on the 
establishment or on the hired lists, have had to retire at sixty 
but, when specially recommended by their officers, they have been 
allowed to remain until they reached sixty-five years of age. All 
men over sixty-two years are to leave by the end of January, and 
the remainder by the end of March. In future the age limit will 
be strictly enforced. 


Tue Automobi.e Club de France has decided to with 
draw from competition in the 1906 Gordon Bennett race unless the 
present restrictions with to the number of French built 
cars which are allowed to take part are modified. It proposes 
to inaugurate in its stead an annual race on the lines of the big 
races of a year or two ago, wherein all manufacturers of all 
countries shall have equal right to run. The race, to be known as 
the Grand Prix de ]’Automobile Club de France, will be initiated 
in 1905, and the Gordon Bennett race will be run as an adjunct 
thereto, just as it was an adjunct to the Paris-Bordeaux of 1901. 


An attempt is to be made to supply the industrial 
region in the Russian Baltic Provinces with coal from the 
Dombrovo and Donetz coalfields, and to put a stop to the importa- 
tion of English coal. The Russian Department of Mines has 
organised a commission consisting of representatives of the mining 
industry, and also of the railways running through the districts 
affected by the proposal ; this commission will discuss the project. 
The authorities intend to obviate competition between the two 
coalfields in question, as the tariff of prices and freight are to be 
arranged in such a way as to reserve the whole of the north- 
western region of European Russia as a market for the Dombrovo 
coal, while the Donetz coal, which is of a better quality than the 
Dombrovo coal, and, therefore, more suitable for use in the Russian 
navy. is to find a market along the coastline of the Baltic Sea 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnaus, 7, Kumpjgasse, Vienna. 
CHINA.—KELLY anp Wats, Limrrep, Shanghai and Hong Kong, 
FRANCE.—Bovveau AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASBER AND Co., 18, Unter den Linden, Berlin. 

F. A. Brocknaus, Leipsic ; A. Twertuever, Leipzic. 
INDIA.—A. J. Comprinae anp Co., Railay Bookstalls, Bombay. 
ITALY.—LogscHer and Co., 807, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—Ke tty anp Wacsu, Limirep, Yokohama. 

Z. P. Manvuya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

- g, AFRICA.—W. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown 

Gorvon and Gotcu, Long-street, Capetown. 

R. A. THomPson anv Co., 88, Loop-street, Capetown. 

J. C. Juta anp Co., Capetown, Port Blizabeth, Joh burg, 

Bast Lonon, Grahamstown, King Williamstown, Stellenbosch. 

Hanpgw Hovss, Limirep, Kimberley. 

ApaMs AND Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane, 

R, A. Toompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Monrtreat News Co., 386 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—InrernationaL News Co., 88 and 

85, Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KE.LLyY anp Watsu, Limrrep, Singapore. 
CEYLON.—Wiwayartwa anv Co., Colombo. 











SUBSCRIPTIONS. 


Tax Exownera can be had, by order, from any newsagent in town cr 
country, at the various railway stations; or it can, if preferred, be 
supptied direct from the office on the following terms (paid ia 
advance) :— 

Half-yearly (including double number) £0 lis. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
CvoTn Reapine Casgs, to hold six issues, 2s 61. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annur. 

will b2 made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreiga Subscribers paying in advance at these rates 
will receive Tar Enotngrer weekly and post free Subscriptions sent 
by Post-office Order must be made payable to Toe Encinggr, and 
accompanied by letter of advice to the Publisher. 


Tain Paper Coptrs. TaccK Paper Copiers, 


Half-yearly £0 18s. Od. | Half-yearly £1 Os 3d. 
Yearly €1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 
(the difference to cover extra postage ) 

ADVERTISEMENTS. 


7” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this condition. 


Advertisements cennot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Per awd 

mney 


Paper are to be addressed to the Publisher, Mr. 
letters to be addressed ta the Bditor of Tas Encinegr. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 
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PUBLISHER’S NOTICES. 


With this week's number is issued, as a Supplement, a Two-page 
Eagraving of the Italian Battleship Regina Margherita, Every 
copy as issued by the Publisher sacbuiles a copy of the Supplement, 
and subscribers are requested to notify the fact should they not 


receive it, 


If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 


** 
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TO CORRESPONDENTS. 


£27 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4H All letters intended for insertion in Taw Enotegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

42" We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Supscr) #tR.—Probably the pump does not entircly fill, in which case the 
clearance would be en ugh to affect the delivery. The lift is so great 
that quite a small thing may be sufficient to iaterfere with the action. 

Dovustet (Goole).—It is not possible to give a useful answer to your 
question. Perhaps the maximum horse-power that a locomotive 
develops 1 er square foot of heating surface is -45, but this would only 
be for a short time. An engive with 800 square feet certainly could 
not b3 reckoned upon to do more than 400 indicated horse-power 
regularly Larger boilers and engines are, no doubt, more efficient. 

D. H. (Sheffiela).—(1) We would recommend you to write to Dawbarn 
and Ward, Limited. 6, Farringdon-avenue, for a list of their hand-books 
for amateurs. (2) The slide rule book is called ‘- Engineer’s Constants 
for the Slide Rule,” by J. A. Burns, published by C. Combridge, New- 
street, Birmingham. (3) The f.rmula for the flow of gases through 
pipes is as follows— 

775 for iron ) 


ee pad 

<= V 7 11040 for lead f PiPES- 

Q = cubic feet per hour, / = longi of pipe in yards, d = diameter in 
inches, p = pressure in inches of water. 

Jostor (Cornbrook).—It is quite impossible to give you a genera. answer 
that would be of any value. What will answer with one water will not 
answer with another; what will suit one kind of boiler, or one system 
of working, will not do with another. e whole subject of water 
purification fcr steam b ilers is comp'ex to the last degree, and each 
case must be treated on its own merits. Dozens of illustrations of this 
fact might be pamed; we may cite one. A certain patent boiler c-m- 
pound had been used with great success for Lancashire boilers ; it was 
tried in a water-tube hb iler, which it effectively cleared of scale in 
about a week; at the end of another week or ten days a disastrous 
exp’osion, kil.ing one man and scalding others, took place. The fluid 
ate holes through one of the tubes which bust. Again, a specific may 
auswer very well for stationary b.ilers, and cause copious priming if 
used in a locomotive. The only true way of dealing with really had 
water is to put up a proper plant for treating it. In many cases, how- 
ever, good has been done by putting about 1lb of common washing 
soda crystals. dissolved in a bucket of watcr, into the tender every 
morning : 7 is not easy to say why so small a quantity does good, but 
there is the fact. 


INQUIRIES. 


LIQUID ASPHALTUM. 
Srr,—In your issue of the 2nd September last, page 230, you published 
a short paragraph relating to the coating of iron pipes with liquid 
asphaltuin. I shall be much obiged if any of your readers can tell me 
if they have employed this method in this country, and if so, what 
results they have obtained. A. B. 
December 3ist, 1904. 





MEETINGS NEXT WEEK. 


Tue InstiITUTION OF MecHANICAL ENGINEERS: GRADUATES’ ASsocI 
TIon.—Monday, January 9th,at 8p.m. Paper, “ A Mechanical Method 
Disvharging and Storing Grain,” by Mr. A. O. Laird. 


Tax Junior InstiTvTION oF ENnorngERs.— Friday, January 13th, at 
8 p.m., at the Westminster Palace Hotel. Lecture, ** The Theory of the 
Incandescent Mantle,” by Professor Vivian B. Lewes, F.1.C., F C.S, 


LiverPooL ENGINEERING Society. — Wednesday, January llth, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary meeting. 
Paper, “ship and Kogine Equipment,” by Mr J. Grundy, M.I.N.A. 

Taamway AND Licnut Rat_ways AssoctaTion —Fiiday, January 13th, 
at 8 pm., in the Lecture-room of the Society of Arts, John-street, 
Adelphi. W.C. Lecture, ‘Overhead Equipment,” by Mr. Henry M. 
Sayers, M I.E.E. 

Tue INsTITUTION OF ELECTRICAL ENGINEERS: GLascow SgEcTIon.— 
Tuesday, January 10th, at 8 p.m., at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow. Ordinary general 
meeting Street Lighting by Electric arc Law ps,” by H. B. Maxwell 
Burgh Klectrical Engineer, Partick. 


Tue InstiTuTION oF Crvit EnoIngErs.— Tuesday, January 10th, at 
8p.m. Ordinary meeting. Address, ‘‘The Recent Visit to the United 
States and Canada,” by Sir William Henry White, K C.B.. D.8c, LL.D, 
F.RS., Past-President Inst. C.E. Friday, January 13th, at 8 pm. 
Students’ meeting. Lecture, ‘Theory of Electricity and Magnetism,” 
by James Swinburne, M. Inst. C.E. 


Tue INsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, January 12th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary general meeting. Discussion on ‘‘ The 
Combination of Dust Destructors and Electricity Works Economically 
Considered,” by W. P. Adams, ‘‘ Fuel Economy in Steam Power Plants,” 
by Wm. H. Booth and J. B. C. Kershaw. 
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1904. 

ComMERCIALLY the past year has been singularly 
unexciting. There has been comparatively little 
speculation, sound or unsound. Ready money 
seems to have been wanting; and the outbreak of 
war between Japan and Russia, and utter uncer- 
tainty as to the future, has checked enterprise and 
limited speculative investments. Taken asa whole, 
the first ten months of the year have not been 
satisfactory. In November, however, trade im- 
proved. The official returns of exports and imports 
were very good; and, so far as our information 
goes, acquired by diligent inquiry in the great 
centres of industry, there is reason to believe that 
1905 will be at least fairly prosperous. 

At this time last year Mr. Chamberlain’s pro- 
posals constituted and embodied a burning ques- 
tion. During the summer and autumn excitement 
died away; Mr. Chamberlain was compelled to 
take much needed rest. But once more the 
Tariffs question has come to the front, and the 
trading community is apparently disposed to take 
Mr. Balfour’s view, to regard Cobdenism as a thing 


A- 
of 

















of the past, and to hold that it is necessary to place 


ourselves in such a position that we can carry on 
trade with other nations on equal terms. An en- 
deavour is being made to draw our Colonies into 
closer union with the Mother Country. lor some 
cause not easily explained, the Opposition appear to 
hold that what is, is right; and while they reject 
and denounce all proposals which may tend to help 
the trade of Great Britain, it is impossible to find 
any suggestion of an alternative policy that con- 
siders the claims of capital or labour, or can think 
that anything is better for the people of the country 
than a low-priced loaf. 

In the United States the formation of Trusts, at 
all events on a great scale, has been checked. A 
very remarkable development of the principle on 
which they are founded has, however, taken place. 
We refer to the formation of international syndi- 
cates. This movement has attracted little atten- 
tion. We believe that THe ENGINEER stands 
almost alone in giving it the prominence which 
it deserves. For a long time past the German iron 
and steel makers have been arranging combina- 
tions; and the system has extended until some- 
thing like a world-wide syndicate is in course of 
formation. Producers of rails, joists, &c., are com- 
bining to fix the quantity which each country shall 
produce, and the price at which sales shall take 
place. The entire movement is very strange, and 
very upsetting to the normal political economist. 
That the principal producers of commodities which 
the world cannot do without should band themselves 
together and fix how far each shall go in satisfying 
a demand seems to kill competition at once. It 
introduces among capitalists just that system of 
combination which has hitherto been practically 
confined to trades unions; and if it is found to work 
well, no one can say how far it may extend or how 
much ground it may cover. 

The conflict which so fiercely raged about the edu- 
cation of engineers appears to have died out. It is 
not quite easy to see that it has had any particular 
result. Probably theory will be better taught in 
the future than in the past; whether practical 
teaching will suffer in consequence remains to be 
seen. On the whole, we have no doubt that the 
controversy has done a great deal of good all round, 
although it is not strongly in evidence as yet. 
Attention during the last year has been directed to 
ascertaining how fer the claim of other nations to 
do better work than is done in the factories and 
workshops of Great Britain and Ireland is justified. 
The result is, in the main, wholly favourable to this 
country and its people. Much that has been said 
has come from men who were really not competent 
to form an opinion. Our own manufacturing engi- 
neers are very reticent folk, not at all given to 
boasting, and Press representatives who have gone 
to the. United States have come back mightily 
impressed by the first sight of operations which 
they had never seen in this country. Persons com- 
petent to form an opinion of value have arrived at 
quite different conclusions. It is certain that each 
nation has its own characteristics, and no power 
exists on earth which can compel universal assimi- 
lation. 

As to the future, there is no reason for alarm, so 
far as it is possible to forecast events. 1905 ought, 
as we have said, to be fairly prosperous. There is 
no wild speculation afloat, but there is no evidence 
that the engineers of this country lack enterprise, 
or that the producers of raw materials are disposed 
to fold their hands and court disaster. The com- 
mercial history of this country shows many checks, 
many fallings away from prosperity; but, on the 
whole, movement is upward, and will, we think, 
continue so to the end. 


CiVIL ENGINEERING. 


Progress, developrifent, extension and completion of 
existing engineering works, are the chief characteristics of 
the annual record for the expired year. The object of 
nations has been rather to consolidate and to weld 
together the links—often widely scattered—of their 
systems of communication, both by land and water, than 
to create any startling new departure. From articles that 
have appeared in our columns, and in those of kindred 
periodicals, the prospect of employment for engineers 
seems to*be more promising than usual. The branch of 
the profession in which recruits are specially needed 
is irrigation. Millions of arid acres are awaiting 
their services in nearly every country in the world. 
Irrigation possesses, in the light we are now regarding it, 
two especial advantages. It is generally conducted upon 
a scale of magnitude to which other large undertakings 
are mere dwarfs. Secondly, we hold the gates of the 
countries in which it has been successfully exploited, 
which is but earnest of what it will accomplish in lands 
hitherto untried. Instances of irrigation enterprises will 
be found in the present article. 

It should be noted that the trade and commerce of 
Canada are in a most satisfactory condition. The trans- 
continental railway from the Atlantic to the Pacific, 
wholly within her own territory, now occupies her atten- 
tion. This line will form the base of a new system of 





railways, connecting all the vast wheat lands and grazing 
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It will be over 3000 miles in 
length, and is estimated to cost £30,000,000. It is stated 
that the tender of Messrs. Bruce, Peebles and Co., 
Limited, Edinburgh, has been accepted for an electric 
railway in the Dominion, running from London to 
Hamilton, a distance of 160 miles. Funds have been 
sanctioned by Parliament for the final survey of a ship 
canal from Georgian Bay to Montreal, vid the French and 
Ottawa rivers. This important canal will effect a saving 
of 400 miles over the St. Lawrence route, and will 
require £8,000,000 to make. Plans have been prepared 
for an extensive irrigation project, covering a tract of 
,000,000 acres in the province of Alberta, with a capital 
of over a million. An item of interest to mariners will be 
the erection of a lighthouse at Lennard Island on the 
west coast of Vancouver’s Island, which is the most 
powerful in America. It has a 750,000 candle-light, and 
throws its rays for a distance of 25 miles. Canada is also 
engaged in the prosecution of the railroad in the Yukon 
country, and in other of her provinces. 

In Australia, different fortunes have attended different 
States. The prosperity of New South Wales is attested 
by the volume and class of its railway traffic, one of the 
best and surest indications of progress. In 1904 the 
mileage opened was 145, completing a total of 3280. By 
the employment of more powerful engines, and wagons of 
higher capacity, a reduction of over a million goods train 
miles was effected, with a ton mileage of a little more 
than 1 per cent. less than that of the previous year. The 
project to connect the railway system of Western with 
that of South Australia, so as to place in communication 
the whole of the Colonial lines, is again under considera- 
tion. The final report of the engineer leaves the matter 
exactly as described in our last annual article, so we need 
not further refer to it. The line is greatly wanted, and is 
the only one which will accomplish the real federation of 
the Commonwealth. There are in Western Australia 
1760 miles of railways, and 165 in construction. A net 
profit of £111,784 characterised the year’s working, and 
no other State can show sucharecord. Recent telegrams 
announce a revival of prosperity throughout the whole 
colony. 

A deficit in the working of the Victorian lines, which 
has existed for fourteen years, has been cleared off. The 
revenue exceeds that of the previous financial term by 
£390,000, and the results were sufficient to meet all out- 
standing accounts and interest charges. Statistics re- 
specting New Zealand are encouraging. Forty miles of 
new track are working, and the revenue has increased by 
£200,000. 

China is not strong in contributions. The construction 
of the Canton-Hangkow line has been stopped, and that 
of the Shanghai and Hanking postponed. It is stated, 


regions of the North-west. 


with regard to the latter, that Messrs. Robert Stephenson 
and Co., Limited, of the Springfield Locomotive Works, 
Darlington, have received an order for ten large engines. 
It is significant that the first train on the German Shan- 
tung Railway, conveying public traffic, arrived at Chi- 


nan-fu in last March, performing the journey of 252 miles 
in fourteen hours. The existing lines in North China 
include 26 miles from Kao-pei-tien, on the Pekin- Hankow 
main route, 70 miles between Kow-pang-tau and 
H-simmin T’un and other branches, making a total 
mileage of 580. 

Our Indian dependency has always, since modern 
times, drawn largely upon our engineering ranks. At the 
commencement of the financial year 1904-5 there were 
27,416 miles of railway under traffic in Hindustan, and 
3045 miles sanctioned or in construction. Taking the 
three classes together, there is an advance over 1903-4 of 
1230 miles. It is estimated that the present year will add 
to the existing lines 700 miles more. The State of 
Cashmere is in a remarkably prosperous condition. It is 
awaiting steam union with the empire, and the utilisation 
of its enormous water power. The completion of the 
Agra-Delhi chord line is anxiously expected by both the 
Great Indian Peninsula and the Indian Midland Admini- 
strations. Considerable expenditure is being incurred at 
Agra and Cawnpore to provide means for utilising the 
new route. A most important and extensive additional 
scheme of irrigation for the Punjaub has been prepared, 
and will shortly be put in hand at a total outlay of 
four and a-half millions. Two sections of the Burma 
main railway are in course of duplication. Nothing 
more has been done in the proposed junction by rail with 
India. Other mattecs are more pressing. 

Persia has nothing of interest to offer, so we will pass 
on to Turkey. The Bagdad and the Damascus-Mecca, 
or Hedjaz, railways are important enterprises. Of these, 
the former is practically the old proposed overland route 
to India, which has now passed into German hands. The 
first section of it, from Konia to Burgurtu, 125 miles in 
length, was opened last October. This début opens 
up for the Kaiser the fertile valleys of the Tigris and 
Euphrates. It is possible that we might yet secure a 
concession from Bagdad to the Persian Gulf. The 
Hedjaz line, a favourite of Hamed II., now runs from 
Damascus to Maan, a distance of 186 miles. Ultimately 
this route may be prolonged to Aden, with consequences 
of some moment to our intercourse with India. 

The purport of the completion of the Orenburg- 
Tashkend, or Central Asiatic, Railroad is not to be dis- 
regarded. It brings the capital of Russian Turkestan 
within a week’s journey of St. Petersburg. Another 
strategic undertaking is the extension of the Tiflis- 
Alexandropol branch of the Transcaspian main line. A 
fourth track is to be laid along the 500 miles separating 
the old and the new Muscovite capitals. There is no 
doubt that a very expansive system of railway construc- 
tion has been decided on in the dominions of the Czar, 
including a line through Poland. This route will be 
785 miles in length, and has already been commenced. 
It will join Bologove with Seydler and the Vistula. 
St. Petersburg will be connected with Vologda in another 
year, and to Petrosavodsk in double that time. All these 
railways will converge towards the metropolis, so as to 
eorivert the capital into a huge central terminus. When 





finished they will add 3645 miles to the Russian system’ 
and cost £17,000,000. 

Germany is prepared to spend £20,000,000 in the 
regulation of her rivers, the construction of new water- 
ways, and the extension and completion of her existing 
canals. All the central and southern continental 
countries are engaged in a similar purpose. A new 
circular line, the Mombach-Kastell-Bischofsheim, was 
opened last year by the Emperor. After some difficulty, 
the consent of the Reichstag has been given to the build- 
ing of a railway in Togoland, 76 miles long, of the metre 
gauge, and at an estimated cost of £400,000. This step 
was rendered imperative by the construction of lines in 
the adjoining l'rench and English territories. 

The Swiss Confederated Railways have a project in 
hand for a more direct route from England to Italy, vid 
Northern France and the Simplon, and also for another 
mountain line. An excess of revenue over expenditure of 
£2,000,000 fairly entitles Italy to a word. Her needs are 
more railroads, reform of her octroi, and the development 
of her maritime commerce. The harbour works at Civita 
Vecchia are unfinished. One of the breakwaters was 
destroyed by a gale two years ago and remains in the 
same condition, and the other is not yet half built. A 
British company has surveyed a line, deriving energy 
from water power and traction from electricity. It will 
cross, after leaving Rome, the Pontine Marshes, thence to 
Gaeta, and terminate at Naples. The great national 
object of Italy is to render Genoa a worthy rival of 
Marseilles. The non-completioa of the Simplon Tunnel 
gives her ai least another year to proceed with the neces- 
sary works in connection with her port. Turning to 
classic shores, it wiil be found that Greece has a possible 
future before her. The continuation of the Skimatari, 
Demirly and Larissa Railroad will reduce the distance 
between London and Port Said. The first section, from 
the Pireus to Chalcis, eighty miles in length, is now 
running. 

It is two years since any section of the Parisian 
metropolitan has been given over to traftic. The southern 
portion was finished some months ago, but the delay 
experienced in the construction of the bridge of I'Ile-des- 
Cygnes has retarded the whole undertaking. The con- 
tract has been let for Line No. 4, and the project for the 
terminus of No. 7 is now well under weigh. Line No. 6 
is to cost £600,000, and will cross the Seine by the Pont 
de Bercy transformed. Abroad, the French Guinea 
railroad is working over 100 miles, and the extension is in 
the contractor’s hand. The British, French, and Italian 
Governments are negotiating with the Emperor Menelik 
for the internationalisation of all the royal lines in 
Abyssinia. Similar powrparlers are pending between 
France and Turkey. The former demands a concession 
for a line from Hamah to Beppo, which appears to be 
reasonable, since it is but an extension of the I'rench route 
from Beirut to the former place. For forty years the 
authorities have been building docks on the Seine, and 
the last of them will be soon finished. Paris is the 
chief port of France, and so far as ordinary tonnage is 
concerned, is a long way ahead of Marseilles. A pro- 
blem becoming more pressing every year is the water 
supply of Paris. The existing sources are not only 
insufficient, but in many instances the purity has been 
called in question. Our neighbours are busy also with 
railways in their African possessions, and the improve- 
ment of the navigation of the Niger. 

The United States has come to an agreement with 
Canada to appoint an International Waterway Com- 
mission for a thorough survey of all the waterways 
adjacent to the frontiers of the two countries. The 
object is to effect a rearrangement of the navigable 
channels so as to avoid the possibility of any future 
complications and misunderstandings. Commerce and 
trade will greatly benefit by this new departure, as vessels 
will be able to steer their course irrespectively of the 
territory through which the fairway may lie. In New 
York the rapid transit railway is now practically com- 
pleted. 

The ground has been cleared for the comprehensive 
plans of the Pennsylvania Railroad for approaches and 
tunnels in New York, and a mammoth terminal station in 
that city. The company has recently laid down on the 
curves near Philadelphia new rails weighing 142 lb. to the 
yard. These are claimed to be the heaviest steel rails 
ever rolled, the largest hitherto not having exceeded 
125 lb. Some two hundred miles have been added to the 
Union Pacific system running into Salt Lake City, and 
several minor branches and extensions. 

It should be mentioned that the doubling of single 
tracks is being rapidly proceeded with in the States. 
During the past half year the total railroad construction 
amounted to 1940 miles, against 2220 in the same six 
months last year. Two years are allotted for the pre- 
paratory work and re-surveys, and ten for the construction 
of the Panama Canal. 

Engineers have been active in South America. Mexico 
is advancing, though slowly. Her great railsystems were 
built by American capital, but 3000 miles have been 
constructed solely with Mexican money. 

The Argentine Republic is adding 90 miles to the 
Buenos Ayres and Pacific Railway, and a hundred have 
been just opened on the Western line. Brazil has given 
£3,000,000 for the Sorocotana road, and is pushing on her 
partly-constructed branches. In the contract for the 
Trans-Andine railway, portions of it have been allotted 
totwo English firms. The Chilians propose to spend two 
and a-half millions in improving their port at Valparaiso, 
and the Peruvians have assigned large sums to be spent 
yearly upon new lines. The building of a line to be called 
the Eastern Railway of Mexico, 500 miles in length, which 
will cost three millions, is projected. 

There are so many railways in Africa—the much par- 
titioned—that we can notice only a few. In June last 
the first through train to the Victoria Falls on the Zambesi 
left Capetown. Rapid progress is being made with the 
work north of the Falls, towards Kalomo, and it is 


decided to.continue it in a north-east direction to Broken ! 





Hill, 250 miles from the former. With the aid of the 
Mombassa- Uganda line, a large trade wili spring up in the 
Kigyptian Soudan, Uganda, and the East African Pro. 
tectorate. Another couple of years will finish the Berber- 
Suakin route, and join the Nile and the Red Sea. Our 
new possessions in the south are fast being linked up with 
the older States. ‘The magnitude of the scheme of 
irrigation for Egypt and the Soudan is almost beyond 
precedent. It is estimated to cost £22,000,000. Fortu- 
nately, this amount is not required at one payment. One 
million per annum will suffice, which the I'gyptian 
Government undertakes to provide. 

With some exceptions, our great home lines have been 
content to hold their own. The Great Western has been 
active in building its Castle Cary and Langport link, which 
will furnish a shorter route to Exeter, Plymouth, and all 
Cornish stations. Improvements on a large scale are to 
be carried out at Weymouth. The London, Brighton and 
South Coast has arranged its cross traffic with the 
North-Western companies, vid Clapham Junction, 
Addison-road, and Willesden. At Victoria tke new 
station roof and works are in progress at an outlay of 
£2,000,000. The Midland has commenced using Heysham 
Harbour in Morecambe Bay, which provides another port 
for Ireland and the Is!e of Man. In the early part of the 
year the Great Northern and City line came under traflic, 
and is to be continued from Moorgate-street to the Bank. 
The Great Western, Midland, and London and North- 
Western are all catering for the Irish trade and traffic, 
and much interest attaches to their relations with the 
Irish lines. 

Tunnels are rather more in evidence than in the 
previous year. Two have been practically decided upon, 
under Swiss auspices. One is under the Bernese Alps, 
on the direct route from England to Italy, already men- 
tioned, and the other beneath the Briinig to Interlaken. 
Half a million has been voted for a subway under the 
Elbe, at Hamburg, and a similar sum has been spent on the 
Bosruck Alpine tunnel of the Pyhrn Railway, in Austria, 
now approaching completion. At home the Rotherhithe 
example is in course of boring below the Thames. The 
proposed subaqueous footway at Woolwich has been 
referred back to a committee. A remarkable tunnel, 
i mile long, is that in construction beneath the upper 
rapids of the Niagara River, behind the great Horseshoe 
or Canadian Falls, for the Electrical Development Com- 
pany, of Ontario. 

The Plauen Bridge, in Saxony, has established a new 
record for the stone-arch type with a span of 295ft., but 
no advance has characterised those of the other classes. 
The selected design for the Sydney Harbour structure of 
Messrs. J. Stewart and Co., of that city, has a clear 
central span of 1200ft. It is upon the cantilever prin- 
ciple, but falls far short of the twin 1710ft. main openings 
of the Forth Bridge. A railway bridge of twelve spans 
has been erected over the river Potomac at Washingtor, 
which, together with its approaches, measures 14 miles in 
length. The spanning of the Victoria Falls is in pro- 
gress; the building of the new bridges on the Nile, near 
Cairo, is in the hands of Sir William Arrol and Co.; 
and the contracts for similar works on the New Zealand 
Midland line have been given, we learn, to the Cleveland 
Bridge and Engineering Company, of Darlington. Messrs. 
Pearson have swung into position the electrical swing 
structure to carry the line for the Transatlantic boat 
trains across the Dover Docks. The Medway is 
to be crossed ‘in three places—Aylesford, Snodland 
and East Peckham—and some old picturesque erec- 
tions demolished to make room for them. Lambeth 
Bridge will be rebuilt, but Southwark, so _ far 
as is at present known, will not. Foiled in its 
attempts at St. Stephen's, the County Council, with 
praiseworthy persistency, are endeavouring to carry the 
trams over Blackfriars Bridge. 

An all-important question, unpleasantly prominent 
during 1904, may be here referred to. It is the protection 
of our cliffs and foreshores. Our readers are aware of the 
task imposed upon the London and North-Western Com- 
pany to ensure the security of its Holyhead line. 
Another instance is the work undertaken from Bright- 
lingsea to Harwich. A sum of £80,000 has been spent in 
constructing sea walls and groynes, and the engineer 
reports that a further £60,000 should be at once expended 
upon the conservation of the beach. 

The Bournemouth Town Council have decided to build 
sea defence works from Alum Chine to Boscombe, a 
distance of two miles, at an outlay of one to two hundred 
thousand pounds. Works of this description are essen- 
tially of a national character, and it is possibly open to 
discussion whether they should not be paid for out of 
imperial instead of local revenue. In numerous cases the 
local authorities cannot afford the expenditure—or, at any 
rate, cannot afford to do the work in that thoroughly 
systematic manner, and upon the scale of magnitude 
which can alone guarantee its permanent efficiency. 
Temporary or incomplete measures of protection may 
palliate, but they will never cure the evil. 


MECHANICAL ENGINEERING. 


Although trade has been dull in all branches of engineer- 
ing, and particularly amongst tool makers, it is safe to say 
that the last twelve months have helped to increase the 
reputation of British machine tool makers in the world’s 
market. The energy, skill, and inventiveness which the 
introduction of high-speed steel has drawn forth from the 
machine-tool makers of .all nations have nowhere been 
more pronounced than in our own country. Whilst at 
the same time that we have been building tools to use 
tungsten steels to the best advantage, our principal steel 
makers have worked so incessantly at the improvement 
of the steels themselves, and have done so much to develop 
their market, that they have secured by far the largest por- 
tionofthe trade. In what direction we may expect them to 
move next it would be impossible to say, but there seems 
some probability that vanadium, which has been, so far, but 
little used by English steel makers, may, as an outcome 
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of the meeting of the Iron and Steel Institute in America, 
at any rate, be made the subject of further investiga- 
tion and experiment. The knowledge of these steels is at 
present not very exact, as although it is known that 
certain ingredients will produce certain results, there is 
doubt as to the reasons that cause those results. There 
is an inclination, perhaps, to think that simpler 
formule may ultimately be found to give equally good 
results, and there are not wanting those that urge the 
necessity of finding means of securing the desired end 
without recourse to the rare metals now employed. 
When we consider the short time these steels have been 
in general use—although they have been made experi- 
mentally for many years—it would be rash indeed to say 
that finality, or anything like finality, has yet been 
reached. 

With new tools we do not propose to deal, both on 
account of the largeness of the subject, and the fact that 
in a recent Supplement we devoted considerable space to 
one branch, lathes, and in the future we hope to deal with 
other tools, drilling machines, for example, that have 
undergone modifications to meet the new conditions. 

In the matter of workshop economics there is, happily, 
not much to record. On the whole, the year has been 
peaceful, and if it were not for the ill-advised memoranda 
against the premium system circulated by a few trades 
unions would be wholly without important events. The 
unions of greatest weight in mechanical engineering who 
have pronounced against the premium system are the 
Boilermakers and Iron Shipbuilders’ and the Friendly 
Society of Moulders. Both unions are undoubtedly 
powerful, but so rapidly is the premium system increasing 
in popularity, so strongly is it showing its advantages to 
both employers and employed as it extends in use, that 
there can be no question that until, in its turn, it is dis- 
placed by something better, it is destined to attain the 
highest position amongst the many systems of computing 
wages, 

Daring the past year no remarkable or startling inven- 
tions have b2en made at home or abroad, and space 
would not suffice to record in our pages the numerous 
small advane»s that have been made, and for particulars 
of which we must refer our readers to our last two 
volumes. -We have, however, endeavoured, it will be 
seen, to give at least a general idea of the course of events 


in locomotive engineering on our home railways. In 
marine engines nothing new has been done. We say 


this because the only novelty in the development of the 
steam turbine has been an increase in its size and the 
fisting of it to Atlantic liners as well as Channel steam- 
ships. Messrs. Vickers, Sons and Maxim have, however, 
comstructed turbine machinery for the Manxman, a 
Midiand Railway Company's steamer, which will work at 
a higher pressure than has yet been used in marine turbines. 
The Central Marine Engine Works, West Hartlepool, 
¢ ntiaue to try to construct the most economical marine 
e igines in the world, and it seems to us that they have 
sicceeded. The latest development of their system is 
supplied by the steamers of the “Inch ” line, which are 
fitted with five-crank quadruple-expansion engines, high- 
pressure boilers, and “ Central” superheaters. These, we 
understand, are continuing to give every satisfaction. 
The last reports we have from the owners show that 
during a 380 days’ voyage to all parts of the world, on 
which the vessel only had the chance of picking up the 
ordinary commercial coal to be found at various ports, 
and carrying during that period an average cargo of 
5700 tons at an average speed of nine knots, the mean 
consumption over the whole of that time was only 15} 
tons per day, which works out to practically a fraction 
over 1 lb. of coal per indicated horse-power per hour, and 
is certainly a record consumption. Duriog the past year 
the company has fitted three steamers with a modified 
form of superheater, with the result that instead of burn- 
ing 18 tons of coal per day, as would be the case under 
ordinary conditions, they are only burning 16 tons. 
One of the owners has such confidence in this 
new accessory to the marine boiler that he has 
ordered another superheater for a new steamer he 
is having built. The company has also in hand for a 
London firm a large installation of quadruple-expansion 
machinery, with three boilers to be fitted with the special 
type of superheater. It is interesting to add that the 
company has also constructed during the year two sets 
of triple-expansion engines for its electric generating 
station, and whereas in the old days the whole of the 
machinery was driven by steam by the aid of three 
boilers, the new power dispenses with one of the boilers, 
thus saving right off 33} per cent., which demonstrates 
the higher efficiency of a first-class up-to-date electric 
power over the old-fashioned plant. 

We have dwelt upon the work done by the Central 
Company because, in response to inquiries made of all the 
other leading marine engineers, we have been assured that 
they have done nothing novel enough during the year to 
claim notice, and we take them at their word. 

A comparison may be drawn here between the steam 
engine and the suction gas engine. The latter works out 
to a consumption of about one pound of coke per horse- 
power per hour. Now, a pound of good steam coal will 
evaporate and superheat about 9 lb. of water from a 
feed temperature of, say, 200 deg. Fah. Various 
reports reach us, the accuracy of which we see no 
reason to doubt, and according to which steam engines 
have managed to develop one indicated horse-power with 
little over 9 Ib. of steam. We are not now referring to 
engines of large power, like those of the Inch line of 
steamers, just hamed, but to engines of very moderate 
size, which are comparable with gas engines. A 
noteworthy example of this is supplied by a test 
carried out by Professor Benjamin for Colonel 
Crompton. The engine tested was that of a White 
steam car. The cylinders are 3in. diameter high- 
pressure, 5in. low-pressure, stroke 3}in. Steam was 
supplied highly superheated from the White semi-flash 
boiler controlled by a thermostat. The boiler steamed 
263 lb. pressure; temperature of feed-water, 51 deg. ; 





temperature of steam at boiler, 763 deg. Fah.; tempera- 
ture of steam at the engine, 695 deg. Fah.; superheat at 
the boiler, 353 deg. Fah.; superheat at the engine, 
285 deg. I’ah.; final temperature at the exhaust, 288 deg. 
Fah. Pounds of gasoline used per brake horse-power 
per hour, 1:16; pounds of water per brake horse-power 
per hour, 12°6; brake horse-power, 11:4. The indicated 
horse-power was 13:4. The water consumption per 
indicated horse-power was 10°7 lb. Seeing that the 
engine was non-condensing, we have no hesitation in 
saying that the economy must have been very close to 
the best that has yet been done by any engine —a result 
due obviously to superheating, because the ratio of 
expansion was very small, 3°6 to one. 

One of the most important changes in steam engines 
is the gradual supersession of the single-acting high- 
speed engine by the double-acting engine, a change 
made possible only by the very systematic use of 
forced lubrication. This question has so recently and 
fully been dealt with in our pages that a reference to 
it here must suffice. 

About boilers there is nothing new to be said. Old 
controversies seem, however, to be dying out. As 
usual the fittest survives, and it may be accepted that 
water-tube boilers of various types will continue 
to be used, while the Lancashire and Scotch boilers 
will not go out of favour. 

Concerning what may be termed miscellaneous engi- 
neering there is little or nothing to record. All the 
refrigerating firms have been busy, but no new inven- 
tion has come to the front. It would seem, indeed, 
that a limit has been reached, and that individual 
effort now takes the form of improving existing methods 
of making ice, and not in attempts to devise new systems 
of refrigeration. 

As an example of what a policy intended to help home 
manufacturers may do, we cite the construction, by the 
Mirrlees Watson Company, of Glasgow, and Gresham 
House, Old Broad-street, E.C., of the whole of the machi- 
nery required for a central factory in Antigua. The finances 
of this central factory are, to a large measure, guaranteed 
by the British Government, this being one of the schemes 
in which Mr. Chamberlain greatly interested himself with 
a view to giving assistance to the West Indies. In 
addition to manufacturing the machinery, the contract 
includes the erection of the whole of the factory and its 
equipment, and it also covers the running of the factory 
in actual service for a considerable time, and handing the 
whole factory over to the Antigua Sugar Factory, 
Limited, as a going concern. The erection is complete 
and the factory is ready for work as soon as there is a 
supply of sugar canes available. This has undoubtedly 
not only been the largest, but the most important con- 
tract for sugar machinery during the year. The same 
firm have also turned out during the year the largest 
water distilling plant yet constructed; this was fully 
described in our issue of March 4th. Its particular 
feature was that of great economy, the plant being 
designed to evaporate 45 1b. of water per pound of coal. 

We come now to a branch of mechanical engineering in 
which remarkable progress is being made. Indeed, we 
might say that it shares with the turbine the honours oi 
the year. We refer to the internal combustion motor, 
and particularly to the motor using producer gas. Every- 
one remembers Sir Frederick Bramwell’s prophecy that 
some day the steam engine would be found only asa 
curiosity in museums, whilst the gas engine would have 
taken its place. We may hope and believe that that day 
is still far distant; but there can be ‘no doubt that the 
gas engine is advancing very rapidly at the present time 
It is by degrees making its way into two fields which the 
steam engine has hitherto almost had to itself. The first 
of these is the generation of electricity in central stations, 
the second marine propulsion. There are now some six 
stations of fair size in which gas engines are used. Of 
those at Guernsey—Campbell engines—results have 
recently been published which show that a unit of elec- 
tricity may be generated for very little over $d. for 
total works cost, with coals at 18s. 6d. per ton. The gas 
is, of course, made in producers. The engine is 300 brake 
horse-power, is vertical, and has four cylinders. It is 
quite safe to say that a steam plant of equal size, 
unless fitted with improvements which would make its 
initial cost much greater than that of the complete gas 
plant and producer, could not come within fifty per cent. 
of this figure. A more interesting and suggestive plant, 
however, because of a size more nearly approaching what 
has been done with steam engines, is the installation of 
two 500 and one 1000 horse-power Oechelhaeuser engines, 
which William Beardmore and Co., Limited., have put 
down for generating electricity for power and lighting in 
their new power-house at Dalmuir. This engine has 
been giving such satisfactory results that ithas been found 
possible to accomplish a feat which has always been 
exceedingly difficult with gas engines, and that is the 
running of large gas-dziven alternators in parallel with 
one another, and with steam alternators. If this can be 
successively effected, then one of the last objections to 
gas engines for electric supply will vanish. We may 
mention here that D. Stewart and Co. (1902), Limited, 
are, under a concession from Beardmores, constructing 
Oechelhaeuser engines of an aggregate power of 13,000 
for a central station in South Africa. Such facts and 
figures as these can only be regarded as very significant. 

Turning now to the question of marine propulsion, 
whilst there is not yet much actual material on which to 
base an opinion as to the future of the gas marine engine, 
there is still enough to show that its advent is not far 
distant. We recently illustrated a small plant of 25 horse- 
power, made by Herr Capitaine, and we hope in the 
present year to describe a gas-driven tug-boat for which 
an engine and suction gas plant of 150 horse-power are 
being made by the Campbell Gas Engine Company. We 
do not doubt that this complete marine set will be success- 
fal and will be the forerunner of many more. Aninterest- 
ing fact that may be mentioned here is that Richardsons, 
Westgarth and Co. have decided to put producers in a ship 


to generate gas for firing the boilers. Who can doubt that 
this is but a step towards the use of the gas in gas-engine 
cylinders? A fact which must largely influence the use 
of the gas engine at sea is the introduction of the suction 
gas producer, to which we shall return later on. With 
its help, and the progress of the multicylinder and double- 
acting engines, there is no question that marine propulsion 
by gas is brought within measurable distance. 

We may vow speak of what has been done in the 
development of gas engines for other purposes. The 
large engine using cheap gas continues to make steady 
progress. During the past year the Premier Gas Engine 
Company has put to work a large blowirg engine, using 
blast-furnace gas, and has built two engines of 500 horse- 
power each, to work with coke-oven gas, and has supplied 
several large engines up to 650 horse-power for use with 
Mond plants. The engines made by this firm are single 
and tandem, and a scavenger is used. JBesides the 
electric engines already enumerated, William Beardmore 
and Co., Limited, have built an engine of 500 horse- 
power to drive a sheet mill direct, and two 400 horse- 
power units for driving large high-pressure air com- 
pressors for a pneumatic installation. Both these plants 
are for their own use; they are significant as marking the 
advance of gas engines into new fields. 

One of the most notable plants of the year will be the 
set of seven 800 indicated horse-power gas-blowing 
engines to work with blast-furnace gas which have been 
completed and erected at the new ironworks at Cargo 
Fleet by Richardsons, Westgarth and Co., Limited, and 
which will be started early this year. The engines are 
of the Cockerill type, they have double-acting cylin- 
ders working on the Otto cycle. For electric work 
tandem engines of the same kind are made; twoof 800 
horse-power have already been started, and another of 
500 horse-power is ready for test. This company, which 
has taken an active interest in the development of blast- 
furnace engines, has given much attention to the 
important question of cleaning the gas, and is now 
thoroughly testing a Theisen plant which has been at 
work for several months. 

Large engines have also been constructed by Crossley 
Brothers. For one firm abroad they have delivered four 
engines, each having two cylinders 32in. diameter by 3ft. 
stroke. These engines give a maximum effective horse- 
power of 700, and take a steady working load of 606 horse- 
power. They are using producer gas. 

We have alluded above to the suction gas producer, 
and it is necessary that more should be said abcut a 
subject to which all our principal gas engine builders 
are giving attention, and which may be regarded as 
almost marking, an epoch in gas engine history —so 
wide-reaching are, we consider, its results likely to 
prove. It is an invention of but afew years’ standing, 
first put into a commercial form, we believe, by Messrs. 
Oswald and Bowman, but its merits have been so 
quickly appreciated that nearly every firm of gas 
engine makers has developed, or is developing, some 
design of its own. The suction producer is an ordinary 
water-gas plant, but instead of producing gas steadily it 
makes at each stroke of the engine sufficient for that 
stroke. It consists of a fire of coal or coke, surmounted 
by a small boiler generating steam, which is led by a pipe 
to the ash-pan. Each suction stroke of the engine draws 
this steam with a certain amount of air through the 
burning fuel and produces gas which, after passing 
through a scrubber, enters the engine cylinder, is com- 
pressed and exploded. The space occupied by the 
producer and scrubber is small, the production is auto- 
matic, and no attention is required; if the engine 
stops the generation of gas stops too; the production 
takes place at a pressure lower than that of the 
atmosphere, so that leakage is impossible, and above 
all, the cost of power is very low; indeed, some makers 
guarantee a consumption of about 1 Ib. of small 
anthracite coal or its equivalent per brake horse- 
power per hour. On a basis of 20s. per ton for such coal, 
Messrs- Fielding and Platt, Limited, claim that a horse- 
power can be produced for ;},th of a penny. We may 
instance? also a suction plant and engine made by Tangyes 
which has run on a consumption of ‘8 lb. of coal per 
brake horse-power per hour, or 11 horse-power for one 
penny. Messrs. Crompton and Co. recently made a test 
with a Crossley 80 horse-power engine suction producer 
burning a common gas coke, and obtained 1 kilowatt on 
the switzhboard for a consumption of 1°35 Ib. of fuel, 
equal to a>proximately one horse-power per pound. This 
cheap production is not counterbalanced by high initial 
cost for plant, for ground rent, for attendance, and so on, 
for the plant is small and cheap and requires very little 
attendance. Plants are now being made down to 5 horse- 
power and up to 300 horse-power as standard designs, 
whilst a‘ the central station for lighting and tramways 
at Scheviningen there are six gas engines of 500 horse- 
power drawing gas from a 5000 horse-power suction 
producer. 

To what developments suction gas plants may ulti- 
mately reich it would be difficult to say, but no doubt they 
will be us:d for agricultural purposes, probably for road 
traction parposes, and undoubtedly for marine propulsion, 
where the ease and safety of manipulation combined with 
cheapness op2n a great field for them. 

The direction in which improvement in the gas engine 
is now being sought is in the increase of compression 
pressure so thit gases of low calorific value may be used. 
To permit of this it is necessary to prevent pre-ignition ; 
and two of o1r greatest firms are engaged on experiments 
to effect th’s by different means. Messrs. Crossley 
Brothers are using water injection, whilst the National 
Gas Engine Company, under the leadership of Mr. 
Dugald Clerk, is experimenting with a surcharge of air 
admitted at a few pounds pressure before compression 
begins. An interesting test with a Crossley engine 
having water injection has lately been made hy Professor 
F. W. Burstall. The engine, with a cylinder 14in. x 21in., 
using a gas of 565 B.T.U.’s per cubic foot (lower scale), 
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for 14°43 cubic feet, the thermal efficiency being 37°43 
per cent. per horse-power. This is looked upon, as it 
well may be, as an exceptionally fine result. 

The National Gas Engine Company is pursuing experi- 
ments with air and exhaust gas supercompression, and 
has succeeded already in greatly reducing the maximum 
and mean temperatures whilst maintaining, and indeed 
increasing, the average pressure throughout the stroke. 
This company ha: prepared three engines intended for 
experimental tests by the Thermo-Dynamic Standard 
Committee of the Institution of Civil Engineers. It is 
also making one more attempt to solve the problem of 
compounding gas engines. As an indication of the ex- 
tending use of gas engines we may mention that this 
company has, it informs us, built and completed during 
the past year no less than 1500 engines, of a total indicated 
power of 12,500 horse-power. 

We find ourselves without space to say more than a 
few words about the progress of the oil engine. As with 
gas engines, water injection has made considerable 
progress, and it has been found possible by its aid to use 
very heavy oils with satisfactory results. We may men- 
tion that the Diesel engine, which secures high compression 
in quite another way, has, after many months’ experiment- 
ing, been developed into a form which the Mirrlees Wat- 
son Company, Limited, considers “completely satisfac- 
tory,” and its manufacture in this country will now be 
pushed forward energetically. 

The chief mechanical engineers of British railways 
have had during the past year to consider the ever- 
growing difficulties of hauling heavier and heavier trains 
at higher and higher speeds. ne result has been, 
curiously enough, to check improvement, using this 
word as applying to augmenting the efficiency of the fuel 
consumed, instead of studying economy. The designer of 
locomotives has had to devise forms and arrangements 
and proportions which will give the maximum hauling 
power that can be got within the available limits of length, 
breadth, and height. Haulage power comes first, economy 
in haulage second. We have kept our readers fully in- 
formed, during the past year, about ali that is new or inte- 
resting in locomotive work, and Mr. Rous- Marten has taken 
care that the best work done on our railways shall be fully 
recorded in our pages. The general result at this 
moment is that we have little more to do than direct 
attention to matters of detail which are more or less 
interesting. 

Beginning with the Great Western Railway, the 
experiment tried by Mr. Churchward, namely, the intro- 
duction of a de Glehn engine, La France, has been so 
successful that the company is having constructed by the 
Société Alsacienne de Constructions Mécaniques two de 
Glehn locomotives like La France, but of the larger type, 
similar to the one which was sent to the St. Louis Exhi- 
bition, to obtain further experience of this type. This 
suggests that, powerful as La France is, and satisfying 
as similar engines are in France, they are not all that is 
wanted on an English road, and so the whole question, so 
often discussed in our pages, of the relative resistance of 
French and English permanent way, seems to remain un- 
settled. 

A singularly interesting experiment is being tried with 
Mr, Churchward’s huge 4—6 express engine, Albion. The 
trailing driving wheels have been removed and replaced 
with 4ft. carrying wheels, without making any other 
change. If only the trailing side rods had been removed, 
in order to settle the utility of the third pair of drivers, 
only one experiment would have been tried. It has been 
found, however, that engines with outside bearings run 
much more smoothly than those with inside bearings; 
and as the 4ft. carrying wheels have outside bearings, 
Mr. Churchward hopes that he will get an engine not less 
powerful than the six coupled locomotive, and much 
better regarded as a vehicle. The augmentation in boiler 
pressure has rendered good water more than ever neces- 
sary, and the company is putting down water-softening 
plant .nvarious places to provide it. The motor coach 
is giving satisfaction, and more of them are being built and 
put to work. 

On the London and North-Western Railway the only 
noteworthy innovation has been the introduction of Mr. 
Whale’s new express engines of the “ Precursor ” class, 
full particulars of which, and their remarkable perform- 
ances, have appeared in our columns already. 

Mr. J. G. Robinson, on the Great Central Railway, has 
increased the number of the “ Atlantic” type engines—of 
course, exact reproductions of the first engine of the type; 
and as these have proved very satisfactory for the require- 
ments of the traffic in hauling heavy express trains, he is 
building in the shops at Gorton another dozen, one of which 
will be a three-cylinder compound, one high-pressure and 
two low-pressure cylinders, the high-pressure working on 
the first pair of coupled wheels, and the low-pressure 
cylinders on the driving wheels. There are also being con- 
structed at Gorton three steam motor cars, two of which 
will be in traffic by the 1st January next. 

During the past year the latest express and passenger 
tank engines built by Mr. Drummond for the London and 
South-Western Railway have been fitted with a system 
of feed-water heating. The heat in this system is taken 
from the engine exhaust, part of which is conducted to 
the tender or tanks and passed through tubes, whence it is 
absorbed by the water in contact with the tubes. In the 
express class the exhaust steam enters a casing at the 
front end of the tender well, and passes through 1}in. 
diameter tubes 18ft. long extending through and filling up 
the greater part of the well cross section. The water of 
condensation is discharged through the perforated bottom 
of a casing at the back end. To prevent the heat being 
dissipated in the mass of water carried in the tender, the 
well is covered by plates extending to within 3in. at the 
back, so that water from the tender body enters there 
and passes forward in contact with the tubes to the front, 
where it enters the feed suction pipes at the high tem- 
perature of 200 deg. Fah. Feed pumps of the recipro- 
cating type are used. This system has proved very 
economical, the heat used being formerly entirely wasted, 





and a gain of 16 per cent. for tank engines and 10 per 
cent. for express engines has been secured. This com- 
pany has now 140 engines fitted with cross water- 
tubes in the fire-box, and 111 engines fitted with built-up 
crank axles. The entire engine stock is fitted with Mr. 
Drummond's fuel economiser and spark preventer. Two 
new steam motor carriages have been built, and are at 
work with satisfactory results. The coal consumed is 
9°3 1b. per train-mile, and the cost of working 2°9d. per 
train-mile. They are capable of taking a bogie carriage 
as a trailer up a grade of 1 in 50. Six sets of high-speed 
electric light engines, developing 120 horse-power each, 
have been completed at Nine Elms works for the lighting 
installation at Southampton Docks, the dynamos being 
supplied by the British Westinghouse Electric and Manu- 
facturing Company, Limited. 

On the South-Eastern and Chatham Railway Mr. 
Wainwright is about to introduce engines still more 
powerful than that which we have illustrated not long 
since. These locomotives will have Belpaire fire-boxes, 
the first-of their kind on the line. They will have a very 
large heating surface and driving wheels 6ft. 6in. diameter 
instead of 6ft. 4in. as heretofore. These engines are 
intended principally for the Chatham section of the line, 
cn which are many very heavy gradients and sharp 
curves, there being no less than six miles’ continuous 
gradient of 1 in 100, apart from other gradients of a try- 
ing nature. They will probably be running next week in 
regular service. On engines that have been rebuilt 
the steam reversing gear is placed immediately above 
the reversing shaft. Mr. Wainwright has devised a novel 
arrangement, operated from the cab—a tube, with suit- 
able ends, rotates and opens the steam valve on the boiler 
and a by-pass valve on the cataract cylinder. Inside 
this tube the rod slides which operates the slide valve on 
the steam cylinder, the whole being very neat and com- 
pact. Ten bogie tank engines of a new type have been 
designed and built during the year at Ashford works. 
The cab roof is of semi-elliptical shape, which harmonises 
with the carriage stock. The roof projects over the 
cab sides a sufficient distance to allow the enginemen to 
look out during wet weather and be j:otected—a gutter 
preventing any drip on the men’s shoulders. In the cab 
are fitted two seats on the hind tanks—these are so 
balanced that when not in use they tip up and lie flat 
against the tank, and so take up practically no room. 
Steam reversing gear is employed. Like other companies, 
motor coaches have been introduced which have seating 
accommodation for 56 passengers, and are capable of taking 
another coach or trailer. The engine is constructed so 
that it can readily be detached from the carriage for con- 
venience when under repairs. The boiler is of the 
locomotive type; outside cylinders 10in. x l5in., and 
Waelschaert valve gear. It is so arranged that the 
regulator handle and reversing lever can be operated from 
the guard’s end of the carriage when running carriage 
first. Two steam motor coaches have been constructed 
by Messrs. Kitson and Co. to this design, and are painted 
lake colour throughout. 

On the Midland Railway during 1904 there has been 
built a large number of express passenger Belpaire 
engines, and, with the exception of increasing the length 
of the main journals and the connecting-rod big end 
journals, they are almost identical with those described 
ard illustrated in THe ENGINEER of March 13th, 1903. 
For these engines, owing to the installation of water 
troughs at Oakley and Loughborough, the heavy bogie 
tenders are replaced by six-wheeled tenders, having a water 
capacity of 3500 gallons, and with this alteration the net 
weight of the engine and tender in full working order has 
been decreased by about 15 tons. A number of passenger 
engines has been rebuilt with larger boilers, and these 
engines are now scheduled to haul loads which, for all 
sections of line, average 19 per cent. more than formerly. 
Twenty new goods engines have been constructed and 
fifty-six have been rebuilt during the year with large 
boilers, and the latter engines are now working loads 
20 per cent. greater than they did before being rebuilt. 
At present there are in hand ten Belpaire express 
passenger engines, which will be slightly different in 
detail from those referred to above. Mr. Deeley has also 
in hand ten express compound passenger engines. These 
will be constructed on the lines of the five previously 
built, which have proved quite satisfactory in their 
working. The new compound engines will have the same 
sized cylinders as the present engines, but the length of 
the steam and exhaust ports for the high and low-pressure 
cylinders will be increased, and the boiler pressure will be 
raised from 195]b. to 220]b. per square inch. The 
cylinders will be completely finished and tested in the 
fitting shop, and the frames will be so arranged that the 
cylinders can be put in position without any of the joints 
having to be broken, thereby reducing the cost of manu- 
facture. Further, the outlines of these engines and many 
of the details will be modified, and, as in the case of most 
recent Belpaire engines, they will be provided with six- 
wheeled tenders. All tenders turned out of the shops 
during the year, whether for new or re-built engines, have 
been provided with water pick-up apparatus. 

On the Caledonian Railway the locomotives built by 
Mr. McIntosh last year are chiefly of the 140 class— 
being enlargements of the celebrated “ Dunalastair ” 
type. Six years ago he built a new class of six-coupled 
mineral side tank engine, having 18in. by 26in. cylinders, 
4ft. 6in. wheels, and 150]b. pressure per square inch, 
specially for conveying coal from the pits to the depéts. 
So useful have these been found, and so well do they work, 
that he is building twenty more of these engines, but 
with the pressure increased to 160lb. Being troubled 
with very bad water at some points of the system, which 
has a very deteriorating effect on steel, Mr. McIntosh, in 
consequence, for a number of years used tubes made of 
red metal and hardened copper. Butas boilers increased 
in length it was found that the copper was inclined to 
give way at the fire-box tube-plate end, and for some 





time he has been using a light steel galvanised tube. This 
galvanising process is found to protect the steel, and 





these steel tubes are giving very excellent results. The 
process is so carried out that at first sight the tubes 
appear to be turned. They are not in the least like 
conunon galvanised tubes. Although the engines have 
been improved in several directions, no real novelties 
with the exception of the steel tubes mentioned, haye 
been introduced during the course of the year. 

As regards carriages, we may say that the company is 
building a number of corridor trains to run on the 
Glasgow and Edinburgh to Aberdeen service. The cars 
are 65ft. long over the body and 68ft. 6in. over buffers, 
and run on two six-wheeled bogies. They are extra wide, 
being 9ft. over the body, and will be the only carriages 
running in Scotland of that width with ordinary side 
doors. Although corridors, the first-class compartments 
will accommodate three aside, and the third classes will 
be the only third-class corridors seating four aside. The 
coaches will have steam heating under the control of the 
passengers, and will have hot and cold water in the 
lavatories. One of the special features of these trains 
will be the electric lighting, which will be on a lavish 
scale, 

On the Glasgow and South-Western Railway Mr. 
Manson informs us that since introducing the new 4.6.0 
type of express engines, of which engravings and par- 
ticulars appeared in THE ENnGineer of November 13th, 
1903, he has not added uny engines to stock, although he 
has gone on steadily building as renewals some of the 
standard types, and has quite recently turned out several! 
express engines which may be described as an enlarge 
ment of the No. 8 class. T'he cylinders are 18}in. x 26in., 
coupled wheels 6ft. 94in.; the boiler, which has the 
ordinary type of fire-box, is 4ft. 9in. diameter, and the 
heating surface 1434 square feet, the centre of the boiler 
being Sft. 3in. from the rails. Two of these engines are 
fitted with eight-wheeled tenders of the type introduced 
on the line a number of years ago. In these tenders the 
two rear pairs of wheels have outside bearings and axle- 
box guides attached to the main frames, the front of the 
tender being carried on a four-wheeled bogie of the same 
design as the leading bogie of the engine. These locomo- 
tives have been built for general work on the line, the 
through express service between Glasgow and Carlisle 
being well and efficiently served by the six-coupled bogie 
engines already referred to, ten of which were put on 
the line about fifteen months ago. With regard to carriage 
stock, like several of the other railway companies, Mr. 
Manson is building at the Kilmarnock works some steam 
motor cars. One was put into service in September last. 
He is preparing to build other two. In carrying out 
the design he has adhered pretty much to the lines of an 
ordinary tank engine, as in his opinion this affords better 
facilities for coaling, cleaning fires and ash-pans, 
besides giving the men on the footplate a better view of 
the road, and the cab is well ventilated. The company 
has also in hand, for completion by the end of this half- 
year, a dining or breakfast car which is to be run between 
Carlisle and Glasgow in conrection with the night 
expresses from London, St. Pancras. The car is 60ft. over 
the body, and accommodates twelve first-class and twelve 
third-class passengers. It is fitted with vestibules, so that 
the passengers can pass from the sleeping and other cars to 
the breakfast car. In the near future anything new in 
wagon stock on this line is likely to be in the direction of 
hopper wagons for conveying iron ore and limestone from 
some of the shipping ports to the iron works, where some 
of the firms have erected a high-level road which will 
permit of these minerals being discharged from hopper- 
bottomed wagons. 

In Ireland some interesting work is being done by Mr. 
Coey on the Great Southern and Western Railway. In 
January last he put seven heavy six-coupled goods 
engines to work, weighing 50 tons each, as compared 
with the old standard engine weighing 33 tons. These 
seven have been doing the work of twelve of the latter 
for the present year. They are burning coal in about 
the proportion of 12 to 7, but there is a saving of five 
sets of enginemen, and the directors are so satisfied with 
their working that Mr. Coey has now in hand four more 
engines of the same class, except that they will be fitted 
with leading bogies, and will have a shorter rigid wheel 
base, and will weigh about 60 tons in working order, of 
course without tender. At Inchicore has just been turned 
out the first of eight new passenger engines, four-coupled, 
with leading bogies, 50 tons weight in working order 
without the tender. The cylinders are 18}in. by 26in., 
there are 1500ft. of heating surface in the boiler. All 
| these engines will be at work next summer. The condi- 
tions of the road limit the load to a maximum of 16 tons 
on one pair of wheels, otherwise a larger boiler. would 
have been put in, but we believe these will make all the 
steam the engine will require. An 18in. by 26in. express 
engine with 1250ft. of heating surface has been running 
with Marshall’s valve gear since last summer, and it 
has been working well. To suit the new bogie goods 
engines now being built, Mr. Coey has had to enlarge a 
number of his engine turntables, and six 55ft. tables are 
to be erected during next spring at places to which these 
engines will be running. Like most of the other leading 
railways, the Great Southern and Western jis trying the 
motor coach, and one has been built for work on a short 
new branch line constructed between Goolds Cross and 
Cashel, and it is hoped that the one coach will work the 
whole traffic of the branch except, perhaps, cattle traffic 
or so once a week. At the present time there is in hand 
at Inchicore a few large body covered goods wagons built 
in the hope that 10 tons of mixed load can be got into a 
wagon otherwise designed to carry 10 tons. The average 
load for covered goods wagons barely comes up to 3 tons, 
but we are afraid the scope for even a wagon of this 
capacity will be very limited on this company’s system. 


GAS SUPPLY, 


The past year has been marked by steady progress and 
proeny in the gas industry. The consumption of gas 
as increased throughout the country at a greater rate 
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than the population, while the cost of coal and other raw 
materials, the value of coke and other residual products, 
and the rates of wages have throughout the year con- 
duced to a satisfactory return being secured on capital 
invested in gas undertakings. The rate of increase of 
consumption may be typically indicated by reference to 
the returns of the three large metropolitan gas companies 
for the twelve months ended 80th June last, which is the 
latest date to which statistics are at present available. 
The gas sold by these companies showed an increase of 
2°24 per cent. on the quantity sold in the preceding 
twelve months. Within the same period it may be fairly 
estimated that the population in their area of supply did 
not increase by more than 0°75 per cent., and it is there- 
fore obvious that there has been in the metropolis an 
absolute increase in gas consumption per head of the 
population. If, however, only gas consumers are regarded, 
it will be found that in most districts the consumption 
per head or per household has slightly decreased, and 
that the increased sales of gas are due, mainly, to 
an accession of new customers to the gas under- 
takings. These new customers have for some few years 
past been chiefly occupiers of relatively small pre- 
mises, to which a gas supply is furnished on the 
prepayment system. The gas consumers of this new 
class differ from the older credit customers of gas con- 
cerns in that individually they consume less gas as a rule, 
and thus their acquisition has been attended by a 
reduction in the average consumption of gas per house- 
hold supplied. In most towns there are prospects of a 
continued large increase in the number of gas consumers 
supplied on the prepayment system, and though the 
necessarily heavier expenses of collection and supervision 
make this class of business less desirable than ordinary 
quarterly credit accounts, most gas undertakings are 
looking to it mainly to provide increases in the sales of 
yas in the immediate future. The continued supplanting 
of flat flame by incandescent gas burners tends to 
curtail increases of consumption, for, speaking broadly, 
the incandescent consumes considerably less gas than the 
flat-tlame burner, apart altogether from its better 
illuminating duty. This curtailing influence of the 
incandescent burner is not felt now so keenly as a few 
years ago, because the major proportion of the tlat-flame 
burners has already been displaced. It will, however, 
continue for some time to come to act appreciably on the 
output of gasworks, for reference to statistics shows that 
the flat-flame burner is still in extensive use, though 
statements to the contrary have been made from authori- 
tative quarters during the past year. A census of the 
street lamps in London, however, has shown that over one- 
third of those supplied by the Gas Light and Coke Company 
are still provided with flat-flame burners, while the ratio 
is not much lower for the whole of the metropolis. 
These, and probably a similar proportion of the burners 
of private consumers, will almost certainly be converted 
to the incandescent system within the next decade, but 
until this conversion is more nearly complete the flat- 
flame burner has to be reckoned with by gas managers. 
The general rise in the popular standard of what con- 
stitutes adequate illumination has, however, tended to 
counteract to a large extent the restricting influence on 
gas consumption of the incandescent burner. Espécially 
has the stimulating effect of the competition of a cheap 
supply of electrical energy been felt by many gasworks 
during the past year. A notable instance of this effect is 
furnished in the East End of London, where the Com- 
mercial Gas Company achieved the highly - creditable 
increase of 4°94 per cent. in the amount of gas sold 
within its circumscribed area of supply, in spite—or 
perhaps by reason—of the advent of new supplies of 
electricity there. The Commercial Company, however, 
has for some years past fostered, by means of special and 
liberal discounts to lice consumers, a business in supply- 
ing gas on a large scale for the development of power. 
Recently the Gas Light and Coke Company has cultivated 
similar business by the same means, and, it is stated, with 
equally satisfactory results. The price of gas coal has 
generally been from 6d. to nearly 1s. per ton lower than in 
the preceding year, but the gain to gasworks of this 
cheaper supply has been in part counteracted by a similar 
fall in the market value of coke. Other residuals fluctuated 
somewhat in price, but, on the whole, afforded about the 
same return as in 1903. Further economies in manufac- 
ture have been achieved on many works, mainly by the 
extension of. the use of mechanical appliances for the 
handling of coal and coke. During the year most gas 
undertakings have been able to reduce their rates of 
charge for gas, and the South Metropolitan Gas Company 
succeeded in lowering its price to 2s. per 1000 cubic feet, 
which is less than has hitherto been charged anywhere in 
the metropolitan area. Broadly, the experiences and 
efforts of provincial gas concerns during the year have 
been analogous to those of the London gas companies, 
to which, on account of their magnitude and importance, 
we have more especially referred. 

There have been many developments in manufacturing 
operations during the year, but few of the novelties have 
yet passed out of the experimental stage. Projecting 
machines for charging retorts have been introduced at 
several works. The most usual type is that designed by 
M. de Brouwer, but there is now an installation at the 
Beckton works of the Gas Light and Coke Company of 
the coal projectors which were elaborated at the La 
Viliette Gasworks in Paris. Both these types of machines 
are reported to be giving satisfactory results. At the 
same time, however, there appears to be a revival in the 
demand for scoop-charging machinery. Trials have been 
made at some works in this country, and at several on the 
Continent, of the system of carburetting water gas by 
passing it through retorts in which coal is undergoing 
carbonisation, but the results obtained have not been at 
all conclusive as to its merits. New patterns of grids 
and new methods of disposing them in the purifying 
vessels, with a view to the better utilisation of the puri- 
fying material, have been extensively introduced during 
the year, with marked suecess. Vertical retorts have been 





tried for the carbonisation of coal at the Exeter gas 
works and at some German works, and the results are 
by no means discouraging as to the eventual success 
of this style of retort. 

Good progress has also been made with some important 
new gas works and with the reconstruction of other 
works. Gas making was started in September last at the 
large new works of the Glasgow Corporation at Provan, 
and new works at Wellingborough have been completed 
during the year. The reconstructed Chesterfield gas 
works came into full operation in the spring. There was 
a disastrous explosion, originating in a purifying-house, at 
the Saltley works at Birmingham in October, and more 
recently a smaller explosion at the Mill Hill works of the 
North Middlesex Gas Company. A collapse of the sub- 
soil in Piccadilly in January, in consequence of excava- 
tions alongside the thoroughfare, caused three gas mains 
—the largest being 18in. in diameter—to be severed, 
and the escaping gas taking fire. was for some time a 
source of alarm and danger, but it was eventually shut 
off before any serious damage had been done by it. 

The Institution of Gas Engineers had a successful 
annual meeting in June, under the presidency of Mr. H. 
E. Jones, M. Inst. C.E., and the kindred French and 
German associations also had good gatherings in the 
same month. There was a congress of gas engineers 
held at St. Louis in June, and two London gas com- 
panies had stands at the International Exhibition in that 
city, and secured awards for their displays of by- 
products of gas manufacture. In November and Decem- 
ber an International Gas Exhibition was held at Earl’s 
Court, London, About 160 firms exhibited, and many of 
the exhibits were of high merit. The public attended in 
large numbers, and helped to render the Exhibition a con- 
spicuous success. 

An event of great importance to the gas industry was 
the appointment by the Board of Trade in February last 
of a Departmental Committee to inquire and report as 
to gas testing in the metropolis. The chairman of the 
Committee was Lord Rayleigh, and the gas industry was 
well represented upon it by Mr. Wm. King, who during the 
year retired from the chief engineership of the Liverpool Gas- 
works, where he had been since 1867. The Committee heard 
and sifted a large volume of evidence with commendable 
promptitude. They reported under date 19th May, and 
their chief recommendations may be brietly summarised 
thus :—The illuminating power of gas of all qualities is to 
be determined when it is burning in the London Argand 
burner at the rate of 5 cubie feet per hour. The gas 
shall no longer be required to be wholly free from sul- 
phuretted hydrogen, nor shall the gas companies be 
required to remove other sulphur impurities from the 
gas. The recommendation in regard to the testing of 
illuminating power will, if adopted, deprive the South 
Metropolitan and Commercial Gas companies of an 
advantage of about one candle, which the special method 
of testing, which they secured a few years ago by Acts of 
Parliament, gives them over other gas concerns through- 
out the country which have been required to supply gas 
of the same nominal quality. The requirement of the 
Metropolitan Gas Acts, that the gas should be wholly free 
from sulphuretted hydrogen, was so obviously impossible 
of fulfilment that it is marvellous that the companies 
have not earlier secured its modification. It is question- 
able whether consumers as a whole will gain by the 
abolition of the restrictions on the amount of other 
sulphur compounds. Under the existing regulations 
there is not, on the average, more than 12 grains of 
sulphur in London gas ; if the Committee’s reeommenda- 
tion is adopted, the amount will be at least trebled. 

The question is one of practical importance to 
engineers, because the additional sulphur will be almost 
wholly in the form of carbon disulphide, which ignites at 
a very low temperature. Users of gas engines are, there- 
fore, likely to find a falling off in their efficiency, owing to 
the lowering of the temperature at which the charge will 
ignite if the sulphur compounds are no longer removed 
from the gas. The Committee further recommended that 
additional, and somewhat autocratic, powers should be 
conferred on the chief gas examiner, and that the service 
pipe from the street main to a testing room should be 
without tap, branch, or connection. This requirement as 
to the service pipe has been made by the Gas Referees for 
some years, but the South Metropolitan Gas Company 
has refused to comply with it, and an action has been 
initiated to enforce compliance on them. This action has 
not yet come to a hearing, but the Committee took the 
course of having the issues on which it arose discussed 
before them. They then recommended that the prescrip- 
tion with which the South Metropolitan Gas Company 
refused to comply should be embodied in an Act of 
Parliament, so that it might be enforced on the companies 
more certainly than if it remained only on the authority 
of the Gas Referees. 

It will be interesting to see, in view of this recom- 
mendation of the Departmental Committee, whether the 
South Metropolitan Gas Company will allow the action 
against it to come toahearing. In any case, a Bill dealing 
with Londcn gas, which is now being promoted by the 
London County Council, contains clauses embodying this 
and all the other recommendations of the Committee, 
though with a provision for the re-imposition, at the 
discretion of the Board of Trade, of a limit to the amount 
of sulphur in the gas. The three metropolitan gas 
companies are also jointly promoting a Bill aiming at 
securing to themselves more favourable conditions of 
testing for illuminating power than those recommended 
by the Departmental Committee, and the South Metro- 
politan Gas Company alone has a Bill in which the 
abolition of the Gas Referees is proposed. There is every 
possibility of a highly Gilbertian situation arising out of 
this proposal to abolish a body which at the time is seek- 
ing by legal proceedings to compel the company making 
the proposal to comply with one of its prescriptions. 

Passing outside the inner ring of metropolitan gas 
companies, it is important to notice that the Crystal 
Palace District Gas Company has during the year changed 





its name to The South Suburban Gas Company, and has 
proclaimed that it would no longer fulfil its statutory 
obligations in regard to the quality of its gas. Hitherto 
gas companies have awaited the consent of Parliament 
before reducing the quality of their gas below the enacted 
standard, and Parliament has decided the quid pro quo 
which the company must give for the concession. It 
remains to be seen whether Parliament will resent this 
usurpation of its prerogative by the South Suburban 
Company when a Bill which the company is now pro- 
moting is brought before it. 

Comparatively few gas engineers of high standing Lave 
passed away during the year, and probably the one who 
will be most missed is Herr Edward Drory, the chief 
engineer of the Imperial Continental Gas Association’s 
works at Berlin. Mr. F. G. Dexter, the manager of the 
Winchester gasworks for the past fourteen years, termi- 
nated his life in a fit of depression brought on by ill 
health. Mons. A. Arson, who for thirty-seven years prior to 
1894 was chief engineer to the Paris Gas Company, has 
passed away. Among distinguished men, less intimately 
connected with the gas industry, who have died during 
the year may be mentioned Dr. A. W. Williamson, who 
was chief gas examiner in the metropolis from 1876 to 
1901, Herr F. von Hefner-Alteneck, the inventor of the 
well-known Hefner standard lamp, and Herr Friedrich 
Siemens, who applied the regenerative principle to gas 
furnaces and burners. The retirement of Mr. Williain 
King from the position of chief engineer to the Liverpool 
Gas Company has already been mentioned ; he has been 
succeeded by Mr. Edward Allen, his former chief assistant. 
Mr. G. C. Trewby has during the year relinquished his 
appointment as chief engineer to the Gas Light and Coke 
Company, and Mr. T. Goulden has been appointed bis 
successor. 


WATER SUPPLY. 


In this country there are two events which have taken 
place during the past year that claim precedence over the 
others by reason of their magnitude. We refer to the 
final taking over cf the eight London water companies by 
the Water Board, and the commencement of the supply 
of Welsh water to Birmingham. We dealt at such length 
and so recently of the latter that it will be unnecessary 
to do more in the present instance than record the cireum- 
stance. A few words regarding the Water Board, how- 
ever, may not be out of place. The taking over of the 
undertakings of the London water companies by the 
Water Board formed the largest transaction of its kind 
which has ever been known. It is a difficult matter to 
state in a few words the actual amount of money involved, 
but we understand it to have been between thirty-five and 
forty millions of pounds sterling. It has yet to be dis- 
covered by the citizens of London whether or not the) 
have benefited by the transfer. When the knowledge 
does come it may not be all they thought it might be. 
We were always against the change, and we shal] be most 
surprised if, in the long run, the price of water does not go 
up. It is certain that the supply will not be improved. 

Meanwhile the engineers in the various districts of the 
Board have been carrying on useful work. For the New 
River district the works required for the utilisation of the 
new supply to be derived from Staines are well advanced. 
The subsidiary reservoirs and filter beds at Kempton Park 
are making rapid progress, and the pumping machinery 
is being erected. Fourteen miles of 42in. pumping main 
have been laid from there to Willesden. A new pumping 
station has been erected at Cricklewood. For the Lam- 
beth district three new pumping engines have been 
erected and brought into use at West Molesey. They 
are capable of pumping 54,000,000 gallons per day 
into the recently-constructed reservoirs, which have a 
capacity of 465,500,000 gallons. A 54in. unfiltered water 
main from Molesey to Ditton has been completed. Con- 
stant supply is now given to 93°08 connections in the 
district. In the Kent district the reservoir at Bickley. 
to hold 1} million gallons, has been completed, and 
is now in use, and the new 30in. main from Wilming- 
ton has been laid as far as Lee Green. In the 
Southwark and Vauxhall district there has been further 
progress with the laying of the two lines of 48in. conduits 
between Hampton and Walton, the construction of a 
tunnel under the Thames between Hampton and Mole 
sey, the well at Merton Abbey, and the various works at 
Hampton for the better control of the filtering arrange- 
ments. The well at Honor Oak has also been completed. 
In the West Middlesex district a length of about five 
miles of 30in. main has been nearly completed between 
the Hammersmith pumping station and the Willesden 
reservoir. In the Grand Junction district a great deal of 
attention has been given to the reduction of waste of 
water. The supply per head, which was 45 gallons in 
1901, has this year been brought down to 35 gallons, and 
there are hopes that even this may be reduced. In the 
Chelsea district there have been no works to merit special 
description. 

At one time during the year there were great fears in 
many parts of the country of serious water famines. As 
it was, many districts suffered severely. One of these, 
and the most important, was Manchester. Here, owing 
to the continued dry weather, it was found necessary to 
limit the quantity of water supplied. The water was, in 
consequence, shut off between the hours of 7 p.m. and 
6 a.m. from the 25th September to the 7th October, and 
from 8 p.m. to 6 a.m. from the 8th October to the 13th 
November, when the full supply was resumed. The 
Manchester district was, therefore, on short commons for 
some forty-nine days. During that period the work of 
laying the second line of pipes between Manchester and 
Thirlmere was pushed forward, and was so far completed 
that on the 3rd November the second instalment of 
Thirlmere water was delivered to the city. Only about 
one-third of the 45} miles of syphon had been tested 
before the works were brought into use, but it is satis- 
factory to be able to record that no interruption of 
the supply has taken place either from bursts or other 
defects. 








» 


= 


0 


THE ENGINEER 





JAN, 6, 1905 











Another big work which has been brought to a finish 
this year is the Wentwood scheme for Newport. It has 
been ten years under way, and has cost some £400,000. 
In the Derwent Valley the building of Howden dam has 
been commenced, and between 40,000 and 50,000 tons of 
masonry concrete have been putin. The excavation of 
the trench for the Derwent dam has resulted in the 
finding of a good foundation of shale at a depth of 116ft. 
The main trench for the masonry has not been taken to 
this depth, a narrow trench having been sunk—after a 
sufficiently solid foundation was reached—down to a 
water-tight stratum. The aqueduct for the reservoirs is 
in hand, the contractors being engaged on one section, 
nine miles in length, near Matlock. 

There is a very large amount of work going forward in 
different parts of the world. We can but refer to quite a 
smal! portion of it. Bristol is laying down new filters, 
service reservoirs, and mains. Buxton is making satis- 
factory progress with its Stanley Moor Waterworks. A 
good part of the brickwork and masonry and the major 
portion of the conduit are completed. The work of 
excavating and forming the banks of the storage 
reservoirs, as well as the masonry of the by-wash, 
are being carried out. At Lynton the new works are 
nearing completion. The new main has been connected 
to the service mains, and the screening chambers are 
nearly finished. At Otley the puddle trench of the March 
Ghyll impounding reservoir is being filled in. At the 
deepest part there are 90ft. of puddle, and there 
remain 43ft. to put in before reaching bank level. 
The seven miles of pipe line are completed. Derby 
has carried out extensions to its filter tunnels, of which 
6460 lineal yards are now available. A new 30in. high- 
pressure main, as well as a 15in. low-pressure main, have 
been laid. The South Hants Water Company is erecting 
new engines to deliver 2,000,000 gallons in the twenty- 
four hours. At Goole the new wells and boreholes and 
200ft. of adits have been completed. Arbroath has in 
hand a scheme for abstracting 1,250,000 gallons per day 
from Noran Water. At Exeter the new engine at the 
Pynes Works has been completed and is doing well. 
Kettering is constructing a reservoir to contain 12,000,000 
gallons. A good foundation has been found, and the 
discharge culvert has been put in. Cheltenham has laid 
a 12in. main from Tewkesbury at a cost of £17,000. 
At Lincoln, where some time ago the contractors had the 
misfortune to lose a boring tool at a depth of 850ft., 
a well 400ft. in depth and 12ft. in diameter has been 
sunk. Below that a 9ft. well has now been taken down 
to something over 650ft., and is to be lowered to the full 
depth of 850ft. Oswestry has purchased 250 acres of 
land, on which an impounding reservoir is situated. 
Barrow-in-Furness has practically completed the laying 
of the 22in. cast iron pipe from the works at Ulpha, 
18 miles away. Good progress has been made with the 
intake works and settling ponds, and the masonry dam 
has been commenced. Hamilton opened its new water- 
works at Kype in September. The new reservoir at 
Hill Top Farm, Conisborough, was opened in September, 
and the first sod of the new reservoir at Tottiford for the 
supply of Torquay and Newton Abbot, was cut in that 
month. 

In addition to the above, it may be said that 

£30,000 is being spent in the Coalville urban area. 
Kidderminster is laying out £18,000 on extensions. 
Whitehaven is carrying out works in its southern district 
at a cost of £15,000. Ebbw Vale is undertaking a large 
scheme, for which it will have to pay £115,000. The 
Norwich Water Company is expending £25,000; St. Helens, 
£54,000: Halifax, £86,765 en the completion of Walshaw 
Dean Reservoir, &c.; Skipton, an estimated sum of 
£72,000 on a new reservoir, and has commenced the 
laying of a new pipe line; North Darley, £8000; Glossop 
and Hyde, £120,000 on a reservoir which will need a dam 
105ft. high; Bradford, £15,950 on a new reservoir: and 
Darlingten, £23,000 on extensién works. Liverpool has 
been engaged in laying a second line of pipes from Lake 
Vyrnwy. Brading, in the Isle of Wight, has a £3000 
scheme in hand. Huddersfield is repairing the Butterley 
reservoir at an estimated cost of £80,000. Gainsborough 
has started a new pumpingengine. Southend is spending 
the large sum of £230,000, and Shrewsbury £148,000, 
on new works. Truro is undertaking the construction of 
a new reservoir at a cost of between £10,000 and £12,000. 
Dolgelly is laying out £7000. Burwash is making a new 
reservoir. Ilfracombe’s new works were opened on 
July 27th. Carlisle has accepted a tender of £120,377 
for the works in connection with the supply from 
Geltsdale. Wrexham is building a reservoir to hold 
135,000,000 gals. The new reservoir for Douglas is 
finished. The Ilkeston and Heanor Waterworks were 
opened in July. Leeds has embarked on a scheme of 
building a reservoir in the Ure Valley to hold 
$,543,600,000 gals. and other works entailing an expendi- 
ture of £2,200,000. Already a tender for constructing the 
Colsterdale reservoir for £296,863 18s. 3d. has been 
accepted. The Hartlepool’s new reservoir was opened 
early in September. Swansea is borrowing an extra 
£124,500 in connection with the Cray Waterworks. An 
extension of the bath Waterworks was opened in October. 
The work had cost £40,000. Paisley completed the laying 
of a new pipe line in the same month. Barnsley has 
sought borrowing powers for £60,000. Littlestone has 
completed sinking a well, &¢, and now has an ample 
supply. The Talgarth Works were completed in Decem- 
ber. The Tees Valley Water Board is seeking powers to 
borrow £415,000. The foregoing, though setting out only 
a portion of the work which is being carried on, will serve 
to show what a very considerable amount of money is in- 
volved. 

Abroad, waterworks engineers are as busy—or nearly so 
—as they are here. Washington has completed a new 
pumping station and filters. Cleveland, Ohio, has been 
conspicuously successful in stopping waste of water by 
the use of meters. Bloemfontein has extended its water- 
works. A scheme is in progress at Capetown which will 


of silicon. Moissan has 
same direction, and has proved that, contrary to his 
earlier 
calcium carbide is very high, exceeding that of iridio- 
platinum, and also adducing evidence that the tem- 
perature at which calcium is reduced from lime is 
not sufficient for the formation of CaC.,,. 
also succeeded in producing the same substance by 
electrolysing calcium chloride and fluoride with a carbon 
cathode; as the temperature of the bath is low, ¢.g., 
650 deg. Cent., it is evident that there must be a high and 
local temperature at the surface of the cathode. Accord- 
ing to the data at present best established, the heat of 
combination of CaC, from its elements is small. and pos- 
sibly minus, given that the two constituents are in con- 
tact and locally heated, their union is probable enough. 
The practical side of high-temperature chemistry has 
not been productive of anything particularly novel. Car- 
borundum has been proposed as a coating for gas retorts ; 
doubtless siloxicon would serve the same purpose. 
are admirably resistant materials from the nature of their 
origin. 


has been done. 
liquefy it, but doubtless it will come into line by-and-bye. 
The conquest of the last rebel is interesting enough, but 
by no means so interesting as it was twenty years ago. 
Then ecyen able chemists, misled by an approximate 


£10,000. Winburg has a scheme in hand. Cradock is 
carrying out work costing £50,000, and Port Elizabeth is 
engaged on an undertaking in the Zwartskop River 
Valley and other places at a total cost of £350,000. The 
storage reservoir is to hold 3,700,000,000 gallons; Pretoria 
is considering the expenditure of £300,000; Germiston 
is laying out £25,000, and the Rand Water Board is 
buying by arbitration the waterworks in the district. 
In short, South Africa is going ahead as far as water 
supply is concerned, and any number of inquiries are 
reaching this country. 

Waterworks are in progress or projected by the 
municipalities of Oberheimback, in Rhineland, and Press- 
neck, in Thuringia; Rio de Janeiro, at a cost of £1,000,000; 
Worms, at a cost of 1,200,000 marks; in the French 
towns of Trinquetaille, St. Claude, Poissey, Vienne (Isere), 
Sainte Meuchould, Raucant, Basigny, Luneville, and 
Lazegnan. Toronto has extensions in hand necessi- 
tating an expenditure of £200,000. Kupferbergi, Riesen- 
berg2, Moebach, in the district of Achern, Niederweiler, 
in the district of Mulheim, Wiesbaden, Scholbrunn, 
Muehlbach, and Vierzon, all have works in hand. 
Forcani is spending 500,000f. Schemes are in pro- 
gress at Bad Ems, Duerrmenz, Muehlacker, Ebersheim, 
Fenne bei Luisenthal, Hugen, Horijan, Madrid and 
Caiova. Singapore is considering extensions. San Juan, 
in Argentina, is completing works at a cost of £29,600. 
Penang is engaged in extensions; so is Mexico. The 
new waterworks at Shimonoseki, which are costing 
£102,066, are practically complete. Good progress has 
been made with the new supply to Gibraltar. Sofia has 
a new scheme under consideration. At present the water 
is distributed in barrels on wheels. Huelva is offering a 
prize of £580 for the best waterworks proposal. Shanghai 
has started a new pumping engine. Bombay is rigorously 
checking water waste. All over the United States works 
are in progress. There is a distinct leaning towards slow 
sand filtration as against mechanical filtration. In addi- 
tion to the places already named, works have been 
carried out at Philadelphia, New Jersey, Reading, Penn, 
New Bedford, &c.; but New York does not as yet appear 
to have taken any really definite steps to meet what will 
soon be a most serious state of things unless something 
is done. 


CHEMISTRY. 


Again it must be said that the progress of chemistry 
has been steady rather than startling. Looking back, 
one may see a solid and measured advance, but the land- 
marks in the march are few. It is our custom to 
indicate those facts, discovered or deduced, which con- 
tribute to the science itself or to its direct applications, 
and it must be owned that of serious contributions to 
chemistry proper nothing great can be cited. No huge 
generalisation, no vast outcome, can be recorded. But 
as a makeweight to this lack of original matter there 
must be put a considerable mass of useful and intelli- 
gible work. 

It would seem that the passion for unknown emana- 
tions is dying. The evidence of the existence of bodies 
directly evolved from other definite substances remains 
as it was. in short, the belief in the transmutation of 
elements is marking time. This is a regrettable but 
necessary consequence of the terrible boom of last year. 
A more sane and sober method of inquiry has taken the 
place of that too-public spirit which launched upon a 
listening world all that the interviewer thought proper to 
record. Now that the fever is passing it is reasonable to 
suppose that close and diligent investigation, undisturbed 
by enthusiasm but informed with an eager search for truth, 
will tell us whether the degradation of an element and 
the collection of its products of decay shall be accepted 
universally. 

As chemistry on its non-speculative side is immediately 
dependent on facts, their accumulation by patient 
workers is essential, and the outcome of this toil should 
be chronicled. The chemistry of high temperatures has 
occupied a large field. Dufour has shown that silica 
may be reduced by hydrogen, hydrogen silicide and water 
being formed; hence tubes of fused quartz are not 
unaffected by a blow-pipe flame, and the observation 
made long ago by Boussingault and Schiitzenbergen that 
platinum is acted on by silica in a hydrogen atmosphere 
is corroborated and explained. If further proof be needed 
it is supplied by the synthesis of silicon hydride, SiH,, 
the analogue of methane, from its elements, silicon and 
hydrogen at a temperature above the melting point 
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it is a simple incident. Dewar has made determinations 
of the densities of solid oxygen, nitrogen, and hydrogen; 
referred to water they are respectively 1°4256, 1°0265, 
0:'0763, following roughly the densities of the gases; a 
solid with a density one-thirteenth that of water would 
be curious to handle. 

In purely industrial chemistry by far the greatest ad. 
vance is the use of cold air for blast furnaces. Until the 
quantity is calculated one is apt to overlook the large 
amount of water present in ordinary air. That observa. 
tion applies not merely to the United Kingdom, which is 
admittedly moist, but in substantial measure to many 
other countries. It is said that the moist air of the 
Straits is helpful in tin smelting, because it acts very 
much as does steam in a producer; and if the prevailing 
temperature, 80 deg. Fah. or thereabouts, is considered, 
it would be rash to deny the suggestion. But in a blast 
furnace there is quite enough neutral gas to be heated 
without adventitious water vapour, and gasification of 
solid fuel is only too free. Hence incombustible vapour 
which can only aid the transference of fuel from the 
fusion zone to the stoves is altogether de trop, and is 
better eliminated. The thing has been done by so cooling 
the air that the major part of its water is deposited; the 
cost is inconsiderable, and is balanced by the lighter work 
of the blowing engines. 

It may be properly debated what proportion of the 
undoubted economy is due to the removal of water vapour 
and what accrues from the greater effective capacity of 
the blowing engines. There is at the moment a consider 
able controversy between the advocates of these different 
views; the fact remains that a saving is secured. A 
further source of advantage has been indicated by Le 
Chatelier. The percentage of sulphur in the pig iron 
should be kept low, and on the proportion of this con- 
stituent the use of cooled air freed from water has an im- 
portant influence. Le Chatelier has shown that calcium 
sulphide normally present in the slag is not decomposed 
when treated in presence of dry carbon monoxide, but 
yields an appreciable quantity of sulphuretted hydrogen 
when the carbon monoxide is moist or contains hydrogen. 
He deduces that if the coke of the charge is burned by 
means of dry air, the sulphur of the coke will pass with- 
out hindrance to the lime of the slag; but that should 
water or the hydrogen from its dissociation be present, 
there will be a contest between the lime and the iron 
undergoing reduction, to the advantage of the iron as an 
element yearning for combination, but to the suliying of 
its purity. It may well be that this possibility of limit- 
ing the sulphur content will prove almost as important 
as the increase of output of metal. 

The whole idea is so delightfully obvious that iron- 

masters must be vexed at their oversight; the chemist is 
guilty, too, for he should have realised the uselessness of 
putting so much water through the fire, and should have 
considered whether that water could be cheaply extracted. 
Clearly, also, he should have considered the 
chemical action of water vapour from any source when 
injected into a blast furnace through the tuyere. Money 
considerations will demand a very careful scrutiny of the 
cost of this procedure, but the principle appears sound 
and worthy of the closest study. 
We feel a sort of personal contrition for the paucity of 
chemical output of 1904, and as a justification humbly 
put foward the excuse that work is not measured by 
years; there are fruitful seasons, and seasons that are 
relatively barren. But the plant is perennial and it: 
growth is assured. 


WAR MATERIAL. 


We remarked in these columns, three years ago, that 
“the development and progress of war material during 
1901 had been more noticeable as regards the land 
service” than in that appertaining to the British navy. 
Such can certainly not be said as regards the year 1904. 
Three years ago, when the campaign in South Africa was 
drawing to a conclusion, it had been abundantly demon. 
strated that the field artillery of our army was furnished 
with a weapon which was inferior in many respects tu 
that with which the roughly equipped Boer batteries did 
so much execution in the early days of the Expedition. 
This fact being recognised, not only had a large number 
of genuinely quick-firing 15-pounder field guns been 
obtained by purchase, which were reported on very 
favourably after experimenta! practice with them at 
Okehampton, but a great quantity of 4°7in. siege 
guns, together with a full equipment of 5in. and 6in. 
howitzers, to act as guns of position in field works, 
with heavy field batteries, were put in -hand, 
and in course of manufacture by the trade and at 
Woolwich Arsenal. At the same time, so large were the 
orders given for ammunition and projectiles of all c’asses, 
that the magazine accommodation had to be more than 
doubled to provide for the increased number of rounds 
which were to be retained in store. But the output of 
energy displayed during 1901 has been very insufficiently 
maintained. In the three years that have passed by, 
ample time has been afforded to re-arm our field artillery. 
Nevertheless, with the exception of the twelve batteries 
which have been furnished with the German quick-firing 
15-pounder, the whole of our field and horse artillery 
batteries are at this moment provided with weapons 
which are inferior in handiness, range, rapidity of fire, 
and accuracy to those of most of the European Powers— 
and Japan. This is utterly incomprehensible. Sufficient 
money has certainly been voted by Parliament during 
this period, for expenditure has gone up by leaps and 
bounds; but, so far as regards field and horse artillery 
guns, we-are almost as badly off as when war was 
declared in 1899. It is true that orders have been given 
out within the past few weeks for 107 batteries of field 
guns—seventeen batteries for the horse artillery and 
ninety for the field artillery—642 guns in all, being at the 
rate of six guns per battery, or going back to the old 
scale of equipment again, a most salutary arrangement. 
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and a-half miliions sterling, and the question as to where 
all the extra millions voted tor 1902, 1908, and 1904, 
have gone still remains unanswered. 

It is also quite true that a certain number of coast 
batteries have been partially re-armed, and the work that 
has been accomplished in this direction during the past 
year and a-half noticeably has furnished a substantial 
increment to the permanent defences of the United 
Kingdom and of our coaling stations, as well as towards 
the strength of Hongkong, New Zealand, Bombay, «ce. 
But expenditure upon the last two places is met locally, 
so our armament estimates are recouped as regards 
these items, and, indeed, many others of similar 
character. The naval works vote has also made expen- 
diture which was virtually for land purposes appear 
against naval funds. How, then, have all the extra 
inillions been expended ? 

Let us, however, dwell for a moment upon what has 
been done, rather than upon what has been left undone. 
Unquestionably the efficiency of our siege train and 
batteries of position has been raised to a high standard. 
The new guns and carriages, or mountings, are of the 
most powerful and trustworthy type; and a remarkable 
contrast to the siege equipment of the German army, the 
smallest 12-centimetre howitzer of which requires six 
horses to drag the gun and limber, the ammunition 
wagon being still more cumbrous. Moreover, the 
10-pounder jointed screw mountain gun, which has just 
been issued for hill service, has proved a very useful 
weapon in Thibet, and will doubtless be increased in 
calibre for future hill warfare. The latest 6in. Mark IIL. 
quick-firing gun of 7 tons, which occupies the position of the 
antiquated Tin. and 9in. muzzle-loaders, in all of the lately 
re-armed coast batteries, has an initial velocity of 2154 foot- 
seconds, and an extreme range of 10,900 yards. The latest 
9+2in., Mark X., gun, which is practically a quick-firer, is 
of 46°66 calibres in length, and has a muzzle \ elocity of 
2800 foot-seconds. Its perforation of Krupp steel at 
3000 yards is 10in.—with an uncapped projectile. The 
cap would increase the perforation about 25 per cent. 
Most of the 9°2in. guns have been mounted this year. 

Perhaps in subsidiary elements of war material the 
greatest progress has been made on shore during 1904. 
he system of position-finding by night has been brought 
to a very high degree of perfection by means of an im- 
proved arrangemcnt for search-light details. The large 
and important positions in our coast fortresses, which 
have several groups of guns, each worked by their own 
position-finder, are now fitted with three separate search- 
lights. One of these has a fixed beam, stretching across 
the estuary or roadstead, through which an enemy must 
pass in approaching the fortress, thus indicating the 
exact locality of the hostile vessel for a moment, which is 
at once covered by a second, or fighting light, and then 
kept in the beam as it approaches the defending 
batterics; the third light is for prospecting out- 
side of the fixed beam, and for giving notice of 
the approach of the enemy, whilst still at a considerable 
distance. The movable search-lights are so arranged, 
with a see-saw apparatus guiding the sweep of the beam 
in front, that, as they revolve, they clear the site of 
friendly works, and do not expose thein to the observa- 
tion of the foe. Whilst this illumination of the hostile 
vessels is in progress, the control of the position-finders 
keeps the guns of the various batteries ever laid upon 
them; and actually, in some cases--where automatic 
hydraulic gear is employed to elevate and train—follow- 
ing the path ofthe ships as they approach. It is needless 
to say that night attacks are those which require the 
most skilful forms of defence. In the daytime, a trial 
shot or two will be of as much service very often as 
a position-tinder. Singularly enough, the exact site of 
a search-light in the darkness is very difficult to spot. 
The fort or position which contains the projector is 
not illuminated by the light itself. So the working of 
search-lights does not help the enemy. It was, indeed, 
made abundantly clear. during the search-light experi- 
ments which were conducted in the summer of 1904, 
whilst torpedo-boat attacks were made upon the large 
naval ports at night, that the highest speed was unavailing 
to enable those vessels to evade their exposure to the 
continuous beams of the fighting lights, and to avert 
their inevitable destruction by the countless groups of 
12-pounder and Hotchkiss guns which bristle around the 
openings to all of these ports. 

Let us turn now to the development of naval war 
material. ~ Upon looking at the “Lists of Service 
Ordnance” which are supplied both to naval and 
military departments, we observe, with a sense of 
surprise, that it has not been found necessary to print a 
fresh set since June, 1900! Not that, in any sense, it is 
deemed that finality has been reached by the Royal Gun 
Factories. But the fact is that the lists of June, 1900, 
were compiled somewhat in the future tense. The 
Mark IX. 12in., steel-wired 50-ton gun, 496° 5in. in total 
length, of 40 calibres, which was foreshadowed only in 
those lists, is now an accomplished fact upon vessels of 
the King Edward VIL. type; and,as each of these huge 
battleships: approaches completion, the four 12in. wired 
guns are to befound lying upon skids inthe naval ordnance 
yards, waiting for the ships—not ships for the guns, as 
was the case in 1887. When it is considered that each 
of these weapons’takes three years to build, it is clear 
that the naval artillery authorities have not been back- 
ward in their warlike preparations for the past year or 
two. Tor let us bear in mind that, whatever may be the 
ordnance tables published by manufacturers, and the 
flights of fancy for the future from across the Atlantic, 
the King Edward VII. type is far and away the most 
powerful type of battleship actually afloat; and the 
Mark IX. 12in. and Mark X. 9:2in. wire guns upon that 
type, are the most powerful ordnance hitherto mounted 
as service weapons. It is the practice of other naval 
Powers to talk of experimental weapons as though they were 
illustrative of servicearmament. We donot. The 12in. 
gun has a muzzle velocity of 2750 foot-seconds, 
developing an energy of 44,622 foot-tons, with a pene- 








trative force of 154in. into Krupp cemented steel at a 
distance of 3000 yards. This is with an uncapped pro- 
jectile. With a capped projectile of armour-piercing 
character, having a small internal capacity of about 23 per 
cent. of the entire weight, the penetration would be 18in. 
into Krupp cemented steel plates at 3000 yards. As it 
is doubtful whether battleships will be again loaded 
with armour plates of this prodigious thickness, it seems 
unnecessary, for the present at least, to aim at increased 
penetrative power. The same argument holds good with 
the 9° 2in. and 6in. guns. The gun, with its improved muzzle 
velocity and penetration has beaten the armour plate, 
provided that the velocity is well over 1800 foot-seconds, 
the degree required to develop the usefulness of the soft 
metal cap; so we may stand easy foratime. Expert 
writers in some of last year’s annuals have severely 
criticised our last mounted 12in. guns, because they are 
only of 40 calibres, and assumed to be inferior in range 
to other visionary weapons intended for foreign Powers. 
It is remarkable how quickly experience gained is lost 
sight of. It is only from ten to fifteen years ago that 
both France and Great Britain built a number of heavy 
guns which were so unduly elongated that they drooped 
during practice with battering charges. Yet we are urged 
to repeat this unhappy and expensive experimant. 

The discussion of the gun naturally leads us to that of 
the armour which it is designed to attack. We are 
indebted to Messrs. John Brown and Co., Limited, of the 
Atlas Works, Sheffield, for much valuable information on 
this head, showing recent progress in the improvement of 
armour plates. Krupp cemented plates are still the 
most advanced form of thick armour plate protection, 
although it is unusual to apply cementation to plates of 
4in. and under in thickness. We say this Jast with a 
certain amount of reservation, for as we shall presently 
see, the Hadfield Company appears to have made this 
year a specially hardened 6in. plate which breaks up 
6in. armour-piercing shells, and it could probably 
repeat the process of manufacture with a 4in. plate. 
The steel for Krupp cemented plates—and indeed for 
all the special plates which are now being made— 
has a high tensile strength, approaching 50 tons per 
square inch, and contains smal! proportions of nickel, 
chromium, and manganese. Cementation, or car- 
burising, is carried out in the same manner as 
was the practice observed in the Harvey process; 
that is to say, animal charcoal is placed between the 
faces of two plates laid together, face to face, which 
are run into a furnace with a bogie bottom, and 
bricked up for two or three weeks, seven days being 
allowed for cooling. In this way the proportion of 
carbon in the face is increased, and the front is then 
capable of being hardened. Seven days are allowed for 
cooling, which has to be a most gradual process, in order 
to prevent the plates flying to pieces by cooling too 
quickly. In the final face-hardening the plate is sub- 
jected to heat graduated from the face to the back. 
After this heating the face is placed under a cold water 
douche, from a series of pipes pierced with holes and 
containing water at a high pressure, which sprays with 
such violence as to prevent the formation of bubbles of 
steam on the surface. Messrs. John Brown and Co. 
afford, as a recent instance of the strength of these 
Krupp cemented armour plates. an experiment made with 
one of 5*9in. in thickness, supported by an oak backing and 
lin. skin plate. Four uncapped shots were fired with a 
6in. gun at cnergies of 2664 foot-tons. which would repre- 
sent an average range for attack. In no case was pene- 
tration effected or even of an important character. The 
equivalent resistaace of Krupp cemented steel to that of 
wrought iron is from 2°3 to 2°8. The armour plates now 
being placed upon the Britannia and the New Zealand 
are not trimmed and planed so extensively as was the 
case formerly by Admiralty instructions. Those near the 
water-line are made smooth so as not to create unnecessary 
friction, but the barbettes and turrets are left untouched 
upon the surface—a much less costly and more advisable 
plan. The less the skin surface is touched the better. 

We must now turn to the question of projectiles. We 
have received from Messrs. Hadfield’s Steel Foundry 
Company, Limited, much valuable and recent information 
on this head. That company has had very important 
experience during the past year with its cast steel pro- 
jectiles, none of which have undergone the forging process 
observed by other manufacturers. Hadtield’s capped 
“ Heclon” projectiles have given the following results, 
which are summarised from a long report:—A 4°Tin. 
capped shell, with a striking velocity of 2100 foot-seconds, 
perforated a 6in. K.C. plate; a 6in. capped shell, with 
striking velocity of 2000 foot-seconds, perforated the 
same; a 7°5in. shell, with velocity of 1980 foot-seconds, 
perforated a Tin. plate; a 9-2in. shell, with velocity of 
2033 foot-seconds, perforated 9in. plate. These figures 
speak for themselves. All the shells hada bursting capa- 
city of about 2} percent. They perforated the plates and 
oak backing, and were afterwards found in condition for 
bursting, several practically undeformed. The result of 
these experiments demonstrates, “without a peradven- 
ture,” as they say in America, the value-of cast steel of 
suitable «quality for projectile manufacture, and the 
influence of the soft nose or cap. 

The Hadfield Company has also made important 
strides in the improvement of 6in. armour plates, these 
being also of cast steel of special character, and called 
“Era.” A shield of this material 6in. in thickness 
resisted a 4°7in. armour-piercing shell fired at 2100 foot- 
seconds velocity, and a lyddite 6in. shell fired at 2035 
foot-seconds velocity, the striking energy being 2875 
foot-tons. This measure of resistance was, we should 
say, quite unique. 

Some naval officers in this country are disinclined to 
view favourably the capped projectile, as its usefulness is 
not maintained below 1800 foot-seconds of velocity, and 
at sharp angles of inclination it does not act well. But 
we should say that its usefulness under normal! circum- 
stances far outweighs any defects that low velocities and 
oblique firing might create. The Hadfield Company has 








just executed a very extensive order for Spain for capped 
“Heclon” projectiles of large calibre—28, 24, and 
14-centimetre—this being probably the first order for large 
calibre capped projectiles made commercially in this 
country. The execution has given entire satisfaction. 

The Hotchkiss Ordnance Company, Limited, has made 
considerable progress during 1904 in the development of 
its own special types of ordnance. The latest Hotchkiss 
6-pounder 57 mm. 58 calibre high-power semi-automatic 
gun, of which we shall later on give a full description, 
is a very remarkable weapon, and of greatly increased 
powers of range and accuracy. Jt appears to contain 
the fewest number of separate parts that could be made 
sufficient for the mechanism of a semi-automatic gun, 
and yet all these can be separated by hand. Its sim- 
plicity and lightness, yet extraordinary length, make 
one of the most effective quick-firers that we have seen. 
It possesses the following advantages :—Greatly increased 
rapidity of fire. No danger of hang-fire, the automatic 
opening of the breech not taking place until the gun has 
been fired. One man less in the gun crew. 


METALLURGY. 


In metallurgical matters the principal changes seem to 
be mainly in the direction of modifying accessory details 
in existing processes, and especially in arrangements for 
the supply of fuel materials and the disposal of finished 
products, such as are called for by the continual increase 
in the producing power of furnaces and mills. This, at 
any rate, seems to have been the impression produced by 
the most modern installations in the United States upon 
the European visitors during the late meeting of the Iron 
and Steel Institute, the most striking developments being 
in the methods of loading and unloading minerals, the 
charging of blast furnaces, &c., and these, though admir- 
able, were in most cases designed to meet special wants, 
and therefore not necessarily applicable in other places. 
Thus, to mention one example, the enormous stock piles 
of iron ore necessitated by the intermittent character of 
the navigation of the Upper Lakes are not required in 
European works, where supplies arrive continuously 
throughout the year. 

The question of the value of the self-tipping skip as a 
charging arrangement has been somewhat actively can- 
vassed, especially when combined with the use of the 
double cup and cone furnace top, on account of the im- 
perfect distribution of the materials of the charge in their 
descent, and consequent undue wear upon the furnace 
lining, and slung buckets with a vertical drop have to 
some extent been substituted for the skips. The single 
cup and cone, with a rotating distributing funnel, has also 
been found preferable in some instances. On the Conti- 
nent automatic wire ropeways working continuously 
with buckets of somewhat less than one ton in capacity 
have been advantageously adopted in several cases, the 
saine ropeway serving several furnaces instead of requiring 
a separate arrangement for each one, and the motive 
power required is considerably reduced as compared ‘with 
the older forms of hoists. 

The most interesting novelty, however, in connection 
with blast furnace practice is that announced by Mr. 
Gayley at the New York meeting, namely, the desicca- 
tion of the blast by a preliminary chilling of the air before 
its admission to the cylinder of the blowing engine. This 
excited the keenest interest among the visiting members, 
but as it has been so recently discussed in our columns, it 
will not be necessary to go into further detail, except to 
notice that the possibility of the saving has been ques- 
tioned by some continental authorities on theoretical 
grounds. The general opinion on that ground, however 
seemed to be that it indicates an important improvement 
in the direction of economy, although the extremely 
expensive character of the plant would be in the way of 
its general adoption, which can hardly be looked for 
until less elaborate arrangements have been devised. The 
continually increasing demand for high-produce iron ores 
has brought into prominence the question of the employ- 
ment of enriched concentrates from ores of low yield, for 
which purpose some method of compacting the product 
is necessary, as the amount of finely divided ore that can 
be used in the furnace is limited. A careful advance 
in this direction has been made at the Hiirangs works, 
in Sweden, where pyritic magnetic ores are improved by 
grinding and magnetic concentration, followed by a slow 
calcination in a long horizontal furnace, where the 
heat is brought up to the softening point of magnetic 
oxide. The product, besides being nearly completely 
desulphurised. is sufficiently compact and porous to be 
readily reduced in the blast furnace. The method was 
described by Professor Henry Louis in May last, and it 
has been arranged to adopt it in the large enterprise of 
the Dunderland Iron Ore Company. in Norway, which - 
expected to become a producer in the course of the year. 
Other methods depending upon the use of water gas and 
a siliceous method of cementing by the addition of blast 
furnace slag and the action of steam at high temperature 
are promised, but details as to these are not as yet 
forthcoming. 

The use of the electric furnace in the production of 
iron and steel has been the subject of a useful inquiry by 
a commission appointed by the Government of Canada, 
who investigated the working of the different systems 
in the early part of last year. These include the Kjellin 
process at Gysinge, in Sweden, that of Héroult, at La 
Praz, in Savoy; and that of Keller, at Livet. From the 
metallurgical part of the report, which is due to Mr. 
F. W. Harbord, it appears that the best results have 
been obtained in the production of the finer qualities 
of steel, which can be made at a lower cost than in 
crucibles by the ordinary method of melting. Pig 
iron made by electricity at a cost of 40s. per electrical 
horse-power per annum would only be on an equality 
with coke furnaces when the price of the fuel exceeded 
28s. per ton. 

The manufacture of quick-cutting tool steel by the 
addition of hardening metals to carbon steel, which has 
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now become a matter of general practice, formed the 
subject of an important communication to the Iron and 
Steel Institute in America, by Mr. Gledhill, which 
bronght out much interesting detail in the discussion by 
American members, the publication of which may be 
shortly expected. 

In the domain of the allied metals, nickel continues to 
increase in importance, the output for both the Ontario 
and New Caledonia mines being maintained at a high 
level. At Sudbury, the concentrating works of the 
International Nickel Company are now reconstructed on 
a large scale, with furnaces of a capacity of 500 tons of 
ore daily. An interesting fact in connection with these 
ores is that they have furnished an appreciable addition to 
the supply of the rare platinum metals, the Oxford 
Copper Company having a steady a of more 
than 3000 ounces of palladium annually, which is derived 
from the treatment of about 300,000 tons of crude ores. 
The largest proportion is derived from those ores that are 
highest in copper. 

The process of pyritic smelting, where the sulphur in 
the ore is utilised as fuel in the blast furnace in the 
treatment of ores containing precious metals but poor in 
copper, continues to make way in districts such as 
Colorado, Mexico, Tasmania, and other places where fuel 
is diffi:ultly attainable. An interesting modification has 
been introduced at Sulitelma, in Norway, where ores with 
6 per cent. of copper are treated by a combined smelting 
and oxidising process in a converter with a specially 
shaped magnesite lining. This is filled with coke, and 
7$ tons of ore‘are charged and smelted to a regulus con- 
taining 40 per cent. of copper in 4$ hours, and by 
a further hour’s blowing brought up to 60 or 70 per 
cent. The blast at different stages is increased from 5 |b. 
to 201b. pressure, and the fuel consumed is only about 
96 lb. per ton of ore. Thesame method has been applied 
to the treatment of nickeliferous pyrites containing about 
1-1 per cent. of nickel, which is blown to a regulus of *77 
per cent. nickel. 

In the treatment of gold ores the practice of crushing 
with cyanide solutions instead of water in the stamp 
battery, which originated in New Zealand in 1897, has 
been adopted on a considerable scale-in the Black Hills 
region of South Dakotah with considerable success. One 
of the most notable features in the late St. Louis Exhibi- 
tion was a full-sized plant exhibiting this method of 
treatment in action. Notable improvements have also 
been made in the system of fine grinding or cleaning in 
tube mills in connection with cyanide extraction, the 
older steel ball mills being replaced with advantage by 
tubes lined with quartzite blocks and grinding with flint 
balls, such as have been used for some time for grinding 
cement clinker. In connection with these the substitution 
of coarse screens in the stamp mills has been attended 
with a very large increase in the output of the latter. 








THE NEW TARE LIMIT FOR MOTOR CARS. 


Wuen the Motor Car Act of 1896 was passed, its framers 
restricted the weight of an unladen motor car to 3 tons, 
but placed no limit on the load which it was permitted to 
carry. As early as the first series of trials, which were 
carried out in Lancashire under the auspices of the 
Liverpool Self-propelled Traffic Association, it was seen that 
the effect of the restriction would be to hinder the adoption 
of these heavy vehicles, and cause unnecessary damage to the 
roads by the relative lightness of the wheels which had to be 
employed. The progress which has been made in the ccn- 
struction and adoption of the industrial motor wagon has 
been remarkable, notwithstanding the above-named drawback. 

After considerable agitation, Mr. Walter Long, President 
of the Lccal Government Board, consented to the appointment 
of a Departmental Committee in January last to inquire into 
any regulations which should be made whereby some more 
satisfactory basis of tare and load could be arrived at. The 
outcome of the work of this body is now to be seen in the 
new Government Regulations which have just been published 
and will come into operation on March Ist next. We 
publish elsewhere these Regulations in extenso. On the 
whole it will be generally admitted that they go a very long 
way to remove the disabilities under which heavy motor cars 
have laboured, and a considerable impetus to the movement 
can be anticipated. Hitherto, the weight of these vehicles 
has been legally limited to 3 tons. This limit is now 
extended to 5 tons, and at the same time a corresponding 
increase is made in the joint unladen weight ¢ f the motor car 
and trailer, namely, from 4 to64 tons. The introduction of a 
total weight limit was scarcely anticipated. By restricting 
this to 12 tons the paying load will be needlessly low, 
and the more general adoption of a trailer will be necessi- 
tated. We believe there are many steam wagons on the road 
at present the total loaded weight of which must exceed ]2 tons. 
With regard to the distribution of the loadon the road wheels, it 
has been decided that the weight borne on any axle is not to 
exceed 8 tons, which means that two-thirds of the whole may 
be carried on the driving wheels—a fair approximation to 
current practice. The tire problem is one which must have 
caused the Local Government Board considerable anxiety, by 
reason of the fact that the vehicles which come with’n the 
scope of the Act will be divided broadly into two classes, one 
for the carriage of goods, and the other for the conveyance of 
passengers, as in the case of motor omnibuses. Elastic tires 
will be necessary for the latter purpose, but are not likely to 
be used to any appreciable extent for the former. Where 
pneumatjes or tires made of a soft or elastic material are 
adopted the Board have not thought it necessary to prescribe 
the width by the Regulations, as, to quote from the official 
document, ‘‘the practical necessities in such cases will 
doubtless be enough to secure the selection of tires of suitable 
strength and durability, and hence of adequate size.’’ On 
the other hand, with iron or steel tires provision is made for 

securing a width of tire proportionate to the moving load 
and the size of the wheels, but in no case has the width to be 
less than 5in., nor the diameter less than 2ft. As instances 
of the scale of tire widths, it may be mentioned that a wheel, 
3ft. diameter, attached to an axle with axle weight of 6 tons, 
shall haye a tire 8in. wide, whilst a similar weight on a wheel, 
5ft. diameter will necessitate a tire only 63in. wide. . In 
other words, the width is to be not less than that number of 


half-inches which is equal to the number of units of registered 


unit varies according to the diameter, as follows :—For a 3ft. 
wheel it is 74 cwt.; exceeding 3ft., 74 cwt. plus the proportion 
of 1 ewt. for every 12in., by which the diameter is increased 
beyond 3ft.;-if the wheel be less than 3ft. the unit is still 
74 cwt., with a deduction of weight in the proportion 
of 1 cwt. for every 6in, by which the diameter is reduced 
below 3ft. 

The adhesion difficulty with smooth iron and steel tires 
will be minimised to some extent by Article VI., which states 
that, ‘‘ if the tire is constructed of separate plates, the plates 
may be separated by parallel spaces, which shall be disposed 
throughout the outer surface of the tire so that nowhere 
shall the aggregate extent of the space or spaces in the course 
of a straight line drawn horizontally across the circumference 
of the wheel exceed one-eighth part of the width of the tire.’’ 
With regard to speeds, it has been necessary to discriminate 
between the two classes of traftic above alluded to, as it would 
be obviously absurd to restrict the pace of an omnibus to that 
ofa lurry. To overcome this, Article VII, of the Regulations 
lays down that when the wheels of the vehicle are fitted with 
pneumatic tires, or tires of some elastic material, the speed 
of the vehicle shall not exceed 12 miles an hour when the 
registered ‘‘ axle weight ’’ of any axle does not exceed 6 tons ; 
and eight miles an hour when this weight is exceeded. With 
metal tires the maximum speed is to be eight miles an hour 
when the registered axle weight exceeds 3 tons and does not 
exceed 6 tons, or five miles an hour if the latter axle weight 
is exceeded or the vehicle draws a trailer. 

These Regulations are substantially identical with the 
recommendations of the Departmental Committee, and will, 
no doubt, be accepted by both the heavy motor vehicle 
builders and users on the one hand, and the authorities 
which have the control of the roads on the other hand, as a 
fairly equitable solution of a somewhat complex problem. 
The trade in the heavy vehicles of commerce has for some 
time been restricted, pending the publication of the new 
Regulations. There will now, no doubt, ensue a period of 
prosperity for the makers, while the enterprising tradesman 
will be able to employ an economical means of transport to 
better advantage than formerly, without risk cf prosecution 
for exceeding the limits of weight imposed by the Govern- 
ment Department presided over by Mr. Waltcr Long. 

Although it might appear that the new Regulations unduly 
favour the heavy motor vehicle as compared with the traction 
engine, several advantages possessed by the latter means of 
haulage should not be lost sight of. For instance, the 
weight of the traction engine of the 1861 and later Acts is 
only limited to 14 tons and the width to 9ft. It is allowed 
by law to draw three wagons, besides one for carrying water, 
&c., and the axle weights may also be heavier. On the other 
hand, the traction engine is restricted as regards speed to 
four miles per hour on the highway, and to two miles per 
hour in towns or villages. It may be that with the 
improvements which are now being made in the construction 
of these engines in the matter of spring susfension and noise- 
less exhaust, for instance, the Government may before long 
see its way to remove some of the legal disadvantages with 
which they are beset. 








DOCKYARD NOTES. 


THE commissioning of the Reserve Fleet on Tuesday did 
not in substance amount to over much. Some of the ships 
are not yet ready for sea, and for the present nucleus crews 
only will be provided. One thing is clear, however; under 
the old system reserve ships were a myth; under the new 
there is a fair chance that they will actually be available. 








Ture Minotaur and Shannon, new armoured cruisers, have 
been laid down this week. The feature of these ships, which 
will in general design approximate to the French Gam- 
betta type, is that all guns will be paired in turrets. 
Fewer guns in single turrets would have better met naval 
ideals—the twin-turret fiasco of the County class has put 
that type of mounting very much in disfavour. 





Tut County class are gradually having their masts 
made higher and their funnels made shorter. It is now 
rumoured that single 7°5’s will replace their twin 6in. This 
would certainly be a change for the better. 





O1L motors, with paraffin as the explosive agent, are being 
introduced into the Navy for the working of dynamos. 








RAILWAY COAL AND OTHER 
CONTRACTS, 

Much relief is expressed in mining circles in Yorkshire that 
the chief of the large railway and other contracts for supplies 
of this year’s coal have been either finally settled or are ih a 
forward state of completion. It was announced on Wednes- 
day that the Great Northern had followed in the wake of the 
Midland and North-Eastern Railway Companies, and had 
accepted the South Yorkshire coalowners amended tenders 
at 8s. 3d. per ton at the pits. But little can be learned as to 
the movements of the Lancashire and Yorkshire Railway 
Company, which placed a large order with a Barnsley colliery 
at, it is believed, 8s. per ton at the pits. It is, however, 
reported that it has during the week made further pur- 
chases at collieries which are not in the combine, which 
usually tender for supplies of thick seam steam coal. The 
placing of the contracts for supplying steam coal for the 
Humber fishing fleets: is giving rise to a good deal of 
interest. It is, however, satisfactory to have to state that 
some of the companies interested in the Grimsby steam fish- 
ing trawlers are reported to have accepted tenders on the 
same basis as the railway companies—8s. 3d. per ton, but in 
their case the coal is supplied at 20 cwt. to the ton net. 
Although the prices are less than those which have prevailed 
for the last seven years, they are looked upon by coalowners 
as low considering the wages paid. There can, however, be 
no doubt that the extensive developments of large new 
collieries in South Yorkshire and Derbyshire will act as 
important factors in fixing the prices of steam coal to 
railway companies and other large consumers for some years 
to come. 


THE 








Mr. Wittiam Jones, the Secretary of the Metropolitan 
District Kailway Company, has retired from active service, and 








the directors have appointed Mr, Joseph Carter to succeed him. 


axle weight of the axle to which the wheel is attached, This | 


OPPOSITION TO TRAMWAY SCHEMES. 
(From a Legal Contributor.) 


ENGINEERS are frequently called upon to advise the pro- 
moters of a trsmway scheme. Not the least difficult portion 
of their task is to take into consideration, and give proper 
weight to, the various objections which are made to the 
laying of tram lines along streets and roads. 

Perhaps the most formidable opponents of electric tramway 
schemes are to be found amongst the persons whose property 
abuts upon the suggested route. Although many frontagers 
are glad to have a cheap and satisfactory means of locomotion 
brought to their very doors, there are others who regard an 
electric tramway as an institution which :nay have the effect 
of depreciating the value of private residential property. This 
depreciation may be brought about by the fact that an electric 
tramway tends to drive away the higher class residents. 
Other frontagers may object to the laying of rails in their 
street, because of the obstruction which trams occasion to 
ordinary vehicular traflic, and of the difficulties which 
arise when the street is so narrow that vans and wagons 
cannct be allowed to remain outside a warehouse when the 
trams are running. 

In view of the fact that the proceedings of Private Bill 
Committees are not easily accessible, it is difficult to arrive 
at the general principles which lead a committee to decide 
whether the opposition of frontagers shall or shall not prove 
fatal to the establishment of a tramway along a particular 
road. It may be that the benefits which the establishment 
of a line are likely to confer upon the neighbourhood largely 
outweigh the disadvantages of which the frontagers complain. 
Indeed, it is an assumption of this kind which probably 
leads to the failure of much opposition on the part of 
frontagers. 

As a general rule, so long as the rails are placed at a suit- 
able distance from the kerb, the inclination of the Private 
Bill Committees seems to be to disregard the opposition of 
frontagers, although an opportunity of stating their grievances 
is afforded to them. 

In the case of a tramway, a Provisional Order of the Board 
of Trade requires confirmation by Parliament. As a rule, the 
confirmatory Act relates to a number of orders, und goes 
through without objection. But if a petition is presented 
against the order, the Bill—so far as it relates to the order 
petitioned against—may be referred to a Select Committee, 
and be dealt with as in the case of an opposed Bill for a special 
Act. 

These petitions are occasionally presented by frontagers. 
All frontagers are entitled to notice of the proposed tramway 
scheme. Thus Rule LX. of the Board of Trade ‘l'ramway Rules 
provides that on or before the 15th day of December imme- 
diately preceding the application for a Provisional Order, 
notice in writing must be given to the owners or reputed 
owners, lessees or reputed lessees, and occupiers of all houses, 
shops, or warehouses abutting upon any part of any street or 
road where, for a distance of 30ft. or upwards, it is proposed 
that a less space than ft. 6in. shall intervene between the 
outside of the footpath on either side of the road and the 
nearest rail of the tramway. Subsequently, ard on or before 
December 23rd, the promoters must deposit at the Board of 
Trade a list of—i‘er alios—the frontagers affected by the 

roposed order. 

Unless the road is of sufficient width, opposition by such 
persons may prove absolutely fatal to a Provisional Order. It 
is provided by Section 9 of the Tramways Act, 1870, that 
every tramway in a town which is authorised by Provisional 
Order must be constructed and maintained as nearly as 
possible in the middle of the road. The section also provides 
that no tramway shall be authorised by any Provisional Order 
to be so laid that, for a distance of 30ft. or upwards, a less 
space than 9ft. 6in. shall intervene between the outside of 
the footpath on either side of the road and the nearest rail of 
the tramway, if one-third of the owners, or one-third of the 
occupiers of the houses, shops, or warehouses abutting upon 
the part of the road where such less space shall intervene as 
aforesaid, shall in the prescribed manner and at the pre- 
scribed time express their dissent from any tramway being so 
laid. There is no definition of the term ‘“‘ town’’ as used in 
this section, but it is probable that it applies to any place 
which is usually regarded as a town in the popular sense. 

It is to be observed, however, that the foregoing provision 
which enables the frontagers to put an absolute veto on the 
laying of a tramway only applies on application for a Pro- 
visional Order. It is oe for a Private Bill Committee 
to grant an Act which will enable a tramway company to lay 
their line in a narrow street. As a general rule, however, 
close regard is had to the ‘‘ 9ft. Gin. rule,’’ and a clause to 
this effect is often inserted in Private Bills. Section 91 (3) 
of the South Lancashire Tramways Act, 1900, affords an 
illustration of the kind of clause which is inserted to ensure 
that there shall be sufficient accommodation for vehicular 
traffic between the tram rails and the footway. It is there 
provided that ‘‘ the company in laying their rails along such 
main roads shall, in all cases, save where a certificate of the 
county surveyor shall be granted as aforesaid, cause the same 
to be laid, placed, and maintained in such position as to 
allow a space of 9ft. 6in, between the outer edge of the kerb 
and the centre of the nearest rail on the other side, so as to 
allow room for carts laden with hay and straw and other 
overhanging loads to pass freely on one side of such track 
except at crossing and passing places.”’ 

In addition to the rights conferred upon them to inter- 
vene when the company is threatening to infringe the 
‘* Oft. 6in. rule,”’ frontagers have other powers of opposition 
Thus Section 14 of the ‘I'ramway Act, 1870, provides that a 
petitioner against a Bill, to confirm a Provisional Order, may 
appear and oppose as in the case of a Bill for a special Act. 

It is clearly established that frontagers have what is called 
a locus standi to oppose a Bill. We have seen that such 
persons are entitled, with certain limitations, to receive 
notice of applications for Provisional Orders in accordance 
with certain rules. They are entitled to a locus standi to 
oppose such clauses as may affect their premises. Various 
other persons sometimes claim a locus standi as frontagers, 
although their premises do not adjoin the route or satisfy the 
Board of Trade rule. 

In the case of the Brentford and District Tramways Bill, 
ex parte Thomas Twining and Others (R. and M. 8), the 
petitioners, who had been served with notices, were the 
occupiers of nine houses, situated on both sides of a road, 
within a length of 750 yards, along which road it was pro- 
posed by the Bill to lay a tramway. The road along which 
their houses were situated formed the continuation of an 
urban street, from which they were separated by a railway 





bridge. They opposed the construction of the proposed 
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tramway as being ‘‘frontagers on a street'’ within the 
meaning of the Act. It was decided that, inasmuch as the 
road upon which the petitioners’ houses were situated was 
the tailing out of an admitted street, they were entitled to 
a locus standi. 

Again, in the case of the North Metropolitan Tramways Bill, 
ex parte Robert Hunter (Rickards and M. 122), the Bill author- 
ised the construction of a traxiway along Commercial-street, 
upon which Spitalfields Market abutted on one side. The 
petitioner was a lessee of the market for a term of 
84 years, and as such claimed to be heard in opposition to the 
Bill on the ground that the tramway would render the 
carrying on of the business of the market a matter of great 
difficulty. It was held, without deciding whether the 
petitioner was entitled to be heard as an owner or occupier, 
that his interests, being of a special and exceptional kind, 
were so affected by the Bill as to entitle him to be heard 
against it. 

In the same Bill (Rickards and M. 125) a locus standi to 


oppose was also conceded to the owners of certain mews 


which opened on to the road. 
Again, to quote a still more recent case, the South-Eastern 


Railway was held entitled to oppose the London County | 
Council (Tramways and Street Widenings) Bill of 1901 | 
(2S. and A., 57) on the ground that access to its warehouses | 


would be interfered with by the construction of tramways. 
It has been held, however, that the opposition of frontagers 
must be confined to their grievances as frontagers. Thus, in 


the London Council (Tramways and Street Widenings) Bill | 
of 1901 certain frontagers sought a locus standi to oppose upon | 


the ground that they were frontagers. They also sought 


leave to go into the general question of the need of the | 


tramways in the district. It was decided by the Commitiee 
that the frontagers could not be heard upon the latter 
ground. 

Although it is difficult to ascertain by direct means the 


actual effect of the opposition to a tramway scheme, much | 


may be gathered from a consideration of the protective and | 
other clauses which are sometimes inserted. Local authori- | 


ties, for instance, who are bound to have regard for the | 


traffic in a district, sometimes appear in their capacity as | 


highway authority in order to ensure that proper regulations 
for the management of the traffic shall be observed. Thus, 
in the West Cumberland Electric Tramways Act, 1901 
Section 91), it was provided that ‘‘ the carriages used on the 
tramways shall not be allowed to remain standing in the 
streets cf any urban district so as to cause obstruction for a 
longer time than may be necessarily required for the purpose 
of taking up and setting down passengers or goods, and, if 
necessary for complying with the provisions of this section, 
the company shall, subject to the provisions of this Act, pro- 


vide proper and suitable places at the termination of any | 


tramways for the accommodation of carriages.’’ 

Heavy penalties are sometimes incurred by tramway com- 
panies who tolerate the system of promiscuous stopping and 
starting. To prevent this, the following clause was inserted 
in the London United Tramways Act, 1900, at the instance 
of the Acton Urban District Couricil :—‘‘ The company shall 
not, on Tramway No. 9, cause or permit any of their cars, 


travelling over the said tramway, to be stopped for the | 


purpose of picking up or putting down passengers or goods | 
at the crossing opposite the Market Place and Church-road, | 


in the district of the Acton Council ; and if any car shall be 


stopped for such purpose at the said crossing, the company | 
shall forfeit and pay to the Acton Council a sum not exceed- | 


ing £5 for every such stoppage, and such sum shall be 
recoverable and payable to the Council, and shall be a 
penalty within the meaning of Section 56 of the Tramways 
Act, 1870.’’ 








AN inquiry has been held into the application of the 
Eastbourne Corporation to borrow £1850 for two motor ’buses, 














NEW FORM OF RADIAL 
MACHINE. 


THE arm has always teen the thorn in the side of the 
designer of radial drilling machines, but never more so than 
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END VIEW OF ARM 





| and the slide can be moved very readily. 


not of bridge building and constructional yards, where a litte 
play in the arm and a little back lash in the spindle is some- 
times regarded as rather desirable than otherwise. Figures as 
to the actual pressure that has to be exerted by drills are not 
available, but recent experiments indicate that a 3 drill at 
260 revolutions per minute and ‘008 feed requires a pressure 
of 860 Ib. to pierce mild steel. With larger drills the pressure 
increases probably at a high ratio, and it is easy to understand 
that to get a perfectly true vertical hole—and if the hole is 
deep it must be vertical or the drill binds—is no easy 
matter when both upward bending of the arm and twisting 
due to the position usually occupied by the spindle have to 
| be contended with. 

We give illustrations of a machine which has been got out 
by Willam Asquith, Limited, of Halifax, a firm which makes 
a speciality of this subject, to meet these difficulties. The 
two elevations show the great stiffness of the arm against 
lifting, and from tests we have made on a somewhat similar 
machine by the same makers we should say that the upward 
motion, of which there must be a certain amount, since 
everything gives more or less under pressure, is quite 
negligible. The end view brings out a second important 
point in the design, for it will be observed that the saddle is 
not placed on one side of the arm, but is so situated that 
there is a direct central thrust, and thus all tendency to 
twist disappears. The manner in which the saddle has been 
got into this position will be readily appreciated from the 
engravings. 

At the came time that this new type of radial arm has been 
introduced several other improved details have been incor- 
porated in the design. Amongst these is a new speed gear 
box fixed on the main standard, and made very strong and rigid, 
with a good support for the belt pulleys, so that no supporting 
bracket is necessary. This box gives eight changes of spindle 
speed, which can be made whilst the machine is running. 
There is, furthermore, a double gear on the spindle slide, 
which can also be operated instantly with the machine 


running, so that a total of sixteen changes is possible. The 
feed wheels are of large size, with long spindle bearing. ‘he 


whole thing is drowned in lubricant. 

There are eight positive feeds secured by moving a lever, 
and an automatic trip motion, which stops the feed at any 
predetermined depth, is fitted. We may note here that 
William Asquith, whilst using positive feeds, fits a friction 
gear ‘“‘in the circuit,” so that if anything gces wrong the 
friction slips instead of the drill or gears breaking. The 
friction is thrown in and out by a slight motion of the cross 
handle. 

The spindle slide is fitted between the two walls of the arm, 
the lower part being adjusted to the planed under surface cf 
the arm. The surfaces are large with rectangular corners, 
The spindle runs as 


| usual in a large sleeve, and has steel rack and pinion fcr 


vertical adjustment; the thrust is taken on ball bearings. It 


| has an improved balancing gear, the weight sliding upon two 


| shafts upon the spindle slide, thus obviating any swinging. 


There is a reversing gear for tapping and studding, the 
reverse being at four times the forward speed. 
The arm has a vertical adjustment by power, and can be 


| raised or lowered without stopping the machine, the lowering 
| being accomplished at a much greater speed than the raising. 


at present, when the speed of drilling has been increased to | foundations. 
the enormous figure at which it now is, and when managers | a height of 5ft. 


The driving pulleys, fast and loose, to prevent the needless 
running of the gear-box, are of large diameter and great 
width, giving the machine power to use high-speed drills to 
the maximum advantage. As an example, lin. holes have 


| been drilled in cast iron at the rate of 12in. per minute and 


| 1jin. holes at 7in. per minute, these tests being made with a 
| temporary drive and without the machine being on proper 
The radius of the arm is 5ft., and it will admit 
The spindle has a traverse of l5in. We 


are getting more and more fastidious about the kind of hole pro- | understand that the makers have got out designs for other 


duced. Weare, of course, speaking now of engineering works, 


sizes. 
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NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 
JOHANNESBURG, November 28th, 1904. 

THE improvement in trade due to the increased activity in 
mining concerns is now quite perceptible. Increased orders for 
such items as rock drills, drill steel, hammers, &c., follow as a 
natural consequence of the increase in labour on the mines, 
however, still keep low, and in one or two lines it is not profitable 
to import just at present. The adverse factors contributing to 
this state of affairs are, first, the large stocks still held locally, and, 
secondly, the low quotations given by a few firms that are now in 
liquidation. Neither of these disturbing causes will be permanent, 
and traders confidently expect an early return to the more profit- 
able trading conditions of normal times. 

For seme months past the employés of the Central South African 
Railways have been engaged in a dispute with the management— 
the Governments of the Transvaal and the Orange River Colony— 
regarding certain alterations that were to be made in their rates 
of pay and —— A conference of parties was held at Bloem- 
fontein, and matters were apparently satisfactorily settled, when 
a further dispute arose regarding the wording of the Railway 
Circular embodying the arrangements that had been effected. 
There appeared every prospect of a general strike, but, after an 
interview with his Excellency, Lord Milner, at which a few minor 
alterations were agreed upon, the men have very wisely accepted 
the modified terms of the Circular. 

The draft agreement for the construction and working of the 
Springs-Witbank Railway, which was presented to the Inter-colonial 
Council on the 15th of this month, was not agreed upon, but was 
referred to a Select Committee for further report, and so that the 
objections of the Springs and Brakpan Colliery owners might be 
carefully considered. The Transvaal Chamber of Mines has also 
taken up the matter, and at their meeting on the 2lst inst. the 
following resolution was passed by that yi— 

‘*(1) That inasmuch as the proposed Springs-Witbank Railway 
will form a portion of the main trunk line from the coast to Johan- 
nesburg, it is the opinion of the Chamber:—(a) That such line of 
railway should be owned and operated by the State, and that all 
revenues and profits arising therefrom should be for the exclusive 
benefit of theState. (/) That if in consequence of financial or other 
sufficient reasons the proposed railway cannot at present be owned 
and operated by the State, then the agreement which has been 
entered into between the Commissioner of Railways and Messrs. 
Dalrymple, Hopper, Dawe, and Butler, for the construction and 
working of the said line of railway, should be ratified with the 
following modifications :—The actual route of the railway should 
be fixed by the Railway Committee after evidence has been taken 
as to which route will best serve the interests of the Colony, due 
regard being paid to the gradients, curves, and length of line. The 
rates to be charged on goods, coal, and other traffic, and the 
manner in which the same may be varied, should be more clearly 
defined. The percentage of profit accruing to the company 
should be limited to such an amount as will represent a fair 
rate of interest on the capital sum invested, due regard being 
had to the risks taken by a private enterprise. 

**(2) That the Executive Committee of the Chamber be, and it is 
hereby, authorised to represent the opirion of the Chamber as set 
out in the foregoing resolutions before the Select Committee ap- 
pointed by the Inter-colonial Council to inquire into the said 
agreement, and that such witnesses be called on behalf of the 
Chamber in support of such opinion as the Executive may deem 
advisable.” 

It will thus be seen that this proposed extension of the main 
railway line eastward is quite a long way from being agreed upon ; 
in fact, it is quite probable that while the various interests 
are fighting the matter out before the Committee, the finances 
of the Colonies may so far improve as to render possible the 
construction and immediate ownership of the line by the State. 

The official statistics of the mining industry for the month of 
October show in the aggregate a total.mineral yield exceeding that 
obtained in the preceding month to the value of £35,637. There 
were increases in gold and silver, but slight decreases in coal and 
diamonds. The set-back in the diamond production is but of a 
temporary character, and was due largely to the decrease in the 
rate of working at the Premier mine, which was occasioned by a 
shortage of water. 

The principal items to be noticed in connection with the statis- 
tics for the month of October are the following :— 





Whites. Coloured. Chinese. 
Labour— 

Gold mines .. 14,525 78,491 12,965 

Coalmines .. .. 468 9,053 _ 

Diamond mines .. 351 3,082 .. _ 

Value. 

£ 

Gold output .. 823, 689-5 on. 1,874,944 
Coaloutput .. 204,129 tons 73,481 
Silver 35,296 oz. es 3,776 
Diamonds 85,155 carats .. 106,344 
Total value 1,558,545 


The Rand Water Board has held a preliminary sitting, and has 
adjourned until the 1st December. The proceedings of this Board 
will be watched with the greatest interest by all residents of 
Johannesburg. The moderate estimates formed by the consulting 
engineers of the cost of expropriation of the existing companies 
have been multiplied five or six-fold in the claims of these interested 
parties. If their claims are to be fully satisfied according to their 
valuations, then it is a case of ‘‘abandon hope” for all those 
thousands that are now expecting cheaper water. 

Mr. Leitch, the late town engineer, has left the municipality, 
and joined the service of the Water Board. There was a big dis- 
cussion in the Municipal Council as to whether the town engineer 
should be allowed to leave at this juncture; that is to say, at a 
time when all the important new municipal schemes entered into 
under his advice were just being started. It was, however, decided 
by the Council ‘not to insist on the terms of their agreement with 
Mr. Leitch, and the question of obtaining his services as consulting 
engineer is being considered, his resignation of the appointment 
of town engineer being accepted. . It is considered pretty certain 
that Mr, Burt Andrews, who has occupied for several years the 
position of assistant engineer, will obtain promotion to the vacant 
post in the municipality. : 








TECHNICAL Motor Epvucation.—In order to encourage technical 
education in motor engineering, the Society of Motor Manufac- 
turers and Traders, whose third International Motor Exhibition, 
specially recognised by the Automobile Club, will be held at 
Olympia from February 10th to February 18th, under Royal 
patronage, have determined to grant free admission to all engi- 
neering students attached to any recognised school of polytechnic 
classes. Principals of engineering schools and polytechnics are 
invited to apply for these free admission tickets for their pupils to 
the secretary of the Society, Clun House, Surrey-street, Strand. 

Post-OFFICE LONDON DrrEcTorY, 1905,—A newand veryimportant 
departure has been made by the publishers, Kelly’s "Dirsotasioa, 
Limited, in this year’s London Directory by the inclusion of the 
London county suburbs, so that the complete volume now embraces 
the whole of the county of London. The volume has not grown 
in bulk quite in the same ratio, although it has now, exclusive of 
advertisements, 4600 pages, a thinner paper having been used. 
We are pleased to note that in the combined work the original 
and well-known arrangement of the ‘‘lesser London” section has 
been kept distinct from the suburbs. We understand that a 
directory of the Home Counties—into which so many former 
London residents are being gradually foreed—is now in course of 
preparation, and that one dealing with Kent, Surrey, and Sussex 
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LAUNCHES AND TRIAL TRIPS. 


NERITE ; to the order of, the Shell Transport and radi 
Company ; dimensions, 258ft., 46ft. by 18ft. 3in.; to carry, ¢ 
tons; engines, triple-expansion, 204in., 33in., 54in. by 54in., 
pressure, 180 lb.; constructed by, Wallsend Slipway and Engi- 
neering Company; average s , 9-8 knots; built under the 
superintendence of Messrs. Flannery, Baggallay and Johnson ; 
trial trip, December 20th, 1904. 

Srerra Bianca, steamer ; built by, David and William Hender- 
son and Co., Limited; to the order of, Messrs. Thompson, 
Anderson and Co.; to carry, 3700 tons gross; engines, triple- 
expansion, 24in,, 40in., and 67in. by 45in.; a mean speed of fully 
13 knots was attained ; trial trip, December 21st, 1904. 

TALAVERA, two-deck screw steamer; built by, Messrs. Ropner 
and Son, Stockton-on-Tees; to the order of, Messrs, Henry 
Scholefield and Son ; dimensions, 325ft. 3in., 46ft. 6in. by 23ft.; 
engines, triple-expansion, 1250 horse-power, pressure 160 lb.; con- 
structed by, Messrs. Blair and Co., Limited ; launch, December 
22nd, 1904. 

HILLHOUSE, screw steamer ;#built by, the Northumberland 
Shipbuilding Company, Limited ; to the order of, John Cory and 
Sons, Limited ; dimensions, 335ft., 48ft. by 24ft, 3in.; to carry, 
5200 tons ; engines, triple-expansion, 234in., 39in., and 64in. b: 
42in., pressure 1601b.; constructed by, Richardsons, Wes 
and Co., Limited ; launch, December 23rd, 1904. 

PALEMBANG ; built by, the Nederlandsche Shipbuilding Com- 
pany, Amsterdam ; to the order of, the Royal Dutch Petroleum 
Company ; dimensions, 240ft., 42ft. by 20ft.; to carry, 2400 tons 
of oil; engines, triple-expansion, 2lin., 33in., 55in. by 36in., 
pressure 180 1b.; launch, December 24th, 1904. 

Lucy, steam trawler ; built by, Earles Shipbuilding and Engi- 
neering Company; to the order of, Messrs. Moody and Kelly, 
Grimsby ; dimensions, 126ft. Sin., 22ft. by 12ft. 10sin.; engines, 
triple-expansion, 12}in., 22in., 36in. by 24in., pressure 180 lb.; 
launch, December 27th, 1904. 

MURIHIKU, powerful dredger; built by, William Simons and 
Co., Limited, Renfrew; to the order of, the Agent-General for 
New Zealand ; engines, two sets of triple-expansion, pressure 160 lb.; 
the buckets are specially constructed for working in rocky ground ; 
launch, December 27th, 1904. 

CARPENTARIA, shelter-deck steel screw steamer ; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, Sir Christopher 
Furness ; dimensions, 450ft., 53ft., 40ft. 74in.; to-carry, 14,900 
tons cargo; engines, triple-expansion, 32in., 53in., 88in. by 
54in., pressure 180 lb.; constructed by, Richardsons, Westgarth 
and Co.; the trials passed off successfully ; trial trip, December 
28th, 1904. 








CATALOGUES. 


AMERICAN COAL AND SHIPPING CoMPANY, 2, Square de l’Opera, 
Paris.—Catalogue E. Outillage special pour le Travail des Tubes et 
outils divers. 

Hyatt Rotter BEARING CoMPANY, 47, Victoria-street, London. 
—The construction and applications of this well-known roller bear- 
ing are dealt with in Bulletin No. 110. 

WooLLeY FOUNDRY AND MACHINE Works, Anderson, Ind, 

U.S.A.—Catalogue H contains full descriptions and illustrations of 
the Burger gas and gasoline engines. 
ATLas CompANY, Limited, 5, Lloyd’s-avenue, London.—This 
catalogue describes refrigerating and ice-making machinery, using 
either ammonia or carbonic acid. A list of the users of this firm’s 
machines is also given. 

Wm. JOHNSON AND Sons (Leeds) Limited, sages i Leeds, 
—This is 2 comprehensive catalogue devoted chiefly to brick and 
cement making machinery, and is well illustrated. The other 
appliances included are steam engines, pulleys, and conveyors. 
STANDARD Motor Company, Limited, Coventry.—This booklet 
describes with illustrations the Standard 16-20 horse-power, four- 
cylinder petrol motor, which has separately cast cylinders 4in. by 
4in,, and develops its maximum power at 1000 revolutions per 
minute. 

C. BARRETT AND Co., 158, Strand, London.—A general catalogue 
of cutlery and appurtenances of the toilet issued by this firm 
deserves a word of commendation for the style in which it has been 
produced. Engineers may be interested in an automatic strapping 
machine for razors, 
DEANE SteAM Pump Company, of Holycke, Mass., U.S,A.—A 
new catalogue on condensers, No. D23, reviews the principies and 
advantages of the several; types of condensers as applied to steam 
engines, including surface and jet cond %, and di also 
vacuum pumps, exhausters, air and circulating pumps, and other 
auxiliaries. A recent development, which is treated of quite fully, 
is the provision of proper condensing arrangements for steam 
turbines, 
BuLiers Liuirep, Tipton, Staffs.—Cireulars with well-produced 
lithographic illustrations of Chambers’ third-rail insulator for 
electric railways. It is claimed that this insulator is both electri- 
cally and mechanically suited for its purpose, and gives the highest 
insulation possible combined with great strength. It is made of 
highly-vitrified porcelain. This insulator does not depend on the 
glaze for its insulating properties, but is thoroughly vitrified 
throughout. 
AMERICAN MACHINERY CoMPANY, 10, Deansgate, Manchester.— 
This firm has published a new illustrated catalogue of pattern- 
makers’ machinery and appliances. The book is well produced in 
every respect and the contents include illustrated particulars of 
every piece of apparatus which a well-ordered engineer’s pattern 
shop is likely to require. We understand that the style of the 
firm will henceforth be altered to the Oliver Machinery Company, 
solely for private reasons, no alteration in the ownership or 
management being made. 
Bryan DONKIN AND CLENCH, Limited, Chesterfield.—This pam- 
phlet describes gas exhausting plants. The cylinder of the ex- 
hauster is bored toa special shape. This enables the slide to be in 
one piece, so doing away with the friction caused when it consists 
of two parts, one sliding relatively to the other. The segments of 
rings have been abolished, and the whole of the guiding of the 
slide or blade brought to the centre of the exhauster by using a 
block instead, which rotates on a fixed pin. The working velocity 
of this block in an exhauster with cylinder 3ft. in diameter, at 80 
revolutions is 70ft., per minute, instead of the 700ft. when the guid- 
ing is done by rings. 
A. GALLENKAMP AND CO, Limited, 19-21, Sun-street, Finsbury- 
square, London, E.C,—This circular sets forth the qualities and 
uses of Kryptol, a ‘‘patented resistance material,” partly composed 
of a mixture of phite, carborundum, silicates, and clay in 
ranularform. When subjected to an electric current it becomes 
om and is capable of producing any desired temperature up to, or 
exceeding, 2000 deg. Cent. or 3600 deg. Fah. It is claimed that 
Kryptol will endure a temperature of 3000 deg. Cent., and may be 
oak in any case where electricity is employed for heating purposes, 
In the laboratory, muffie furnaces, and combustion furnaces it may 
be utilised with advantage. 
Dick, Kerk AND Co., Limited, Abchurch-yard, Cannon-street, 
London.—Good taste is shown in the admirable manner in which 
the catalogue on alternating current machinery has been produced. 
The illustrations both of the complete machines and details are 
ona e scale, and the descriptive portion of the text is ve 
clear. The same company has also issued a revised edition of this 











compares favourably in the style of production with its prede. 


cessors. Quite an _ interesti description, with —_ scale 
illustrations of the Preston direct-current’ generators designed 
by the late Professor S. H. Short, is included. The illustrations 
could scarcely be improved. 

Henry R. WorrtHINGTON, 114, Liberty-street, New York. — 
‘*Pumping Machinery” is the title of a aa pege catalogue just 
issued by Mr. Henry R. Worthington, prin’ in two colours, 
The spammers described in this book comprises all of the many 
types of pumping, condensing, and measuring devices developed 
by this firm, the most prominent being the ra pra steam pump. 
Special designs of this type of pump are adapted to boiler feeding, 
mine pumping, removing air and circulating water for condensers, 
waterworks service, fire service, &c,, and it is remarkable to note 
that a waterworks awe of this type, without fly-wheels, has 
given a duty of 174,000,000 foot-pounds per 1000 lb. of steam in a 
test made at the Central Park Avenue Pumping Station at 
Chicago, 

ALLIANCE ELecrricAL Company, Limited, 137, Regent-street, 
London,—Particular attention is being bestowed on the use of 
electric power in cotton mills, and all interested in the subject 
will find the pamphlet issued by this company worth perusing. 
We learn from it that the company has succeeded in designing a 
motor and apparatus which, y means of special windings and 
arrangements, solves the difficulty of starting the frame gradually, 
and thus doing away with the objection hitherto raised to the too 
sudden starting of the frame when direct driven. The company 
has recently carried out an equipment for electrically-driven 
spinning frames for the Paley Brake Company, and the result of 
tests has shown the decided advantage which the separately 
driven frame has over one driven by means of belt. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 


(Frem our own Correspondent.) 
Most of the engineering establishments have now got to work 
again since the holidays, and are fairly well engaged, as there is a 
satisfactory amount of work on the books. Should the advance of 
the spring be coincident with a continuation of the trade revival, 
few will be better pleased than the unemployed, of whom there are 
stlll large numbers, seeking occupation and finding none. 

The pig iron trade is improving, and some makers are asking 1s. 
advance for Northampton and Derbyshire descriptions. Stafford- 
shire cinder pigs are quoted 42s., part-mines 44s, to 46s,; all-mine 
ordinary, 55s, to 60s.; best all-mine, 75s. to 80s.; and cold blast, 
95s. to 100s. There is a better demand for Northamptons at 
42s, 6d. to 43s. 6d.; and for Derbyshires at 45s. to 46s. American 
inquiries for British pig iron are said to have been once again in 
evidence. The Lincolnshire Ironmasters’ Association have 
advanced the price of their pig iron 2s. per ton for most classes, or 
a rise in values for some descriptions, 5s. 6d. per ton in the past 
six or seven weeks. The prices free on rail at Frodingham are :— 
No. 3 foundry, 47s.; forge, 45s.; mottled and- white, 44s. 6d. 
Agents of some Lincolnshire brands are quoting 51s. 7d. delivered 
South Staffordshire. By the new contract form to be brought into 
force by the London Metal Exchange in April next, the five Lin- 
colnshire brands, together with several makes from the Southern 
United States, will belisted, along with Scottish and Middlesbrough 
brands, as good delivery, provided the stipulations of the Metal 
Exchange Committee with regard to analysis are carried out. 
Some of the Lincolnshire ironmasters are said to regard this as 
‘only a mixed blessing, as they fear the trade will be controlled 
by speculators ;” others, however, are favourable to the innovation, 
and think that it will prove beneficial to the trade. 

In the manufactured iron trade there is a fairly satisfactory 
inquiry, and quotations are upheld by the — of pig iron. 
Marked bars are quoted £8, and unmarked £5 lds. to £6 ; with 
the second grade of the list houses at £7, and North Staffordshire 
bars £6 5s. to £6 10s. The call for ongnawring sizes is good, and 
appears likely to continue so thro’ the spring. Galvanised 
corrugated sheets are £10 10s. to £10 lds., with oT rae foreign 
demand ; gas strip is in brisk request at £5 17s. 6d. to £6, and 
the same may be said of nail rod and rivet iron at about £6 10s, 
to £6 lis. 

Structural sections of steel are in larger outturn than of late, 
angles being quoted £5 5s. to £5 10s., and girders £5 10s. to £6. 
Bridge-building requirements for some of the —_ railways are 
affording a good oy ae of the current orders. Girder plates are 
quoted £6 to £6 2s. 6d. Steel boiler plates are in limited output 
at £6 15s. to £7 5s. The production of mild steel bars, such as are 
quoted about £6 to £6 5s., is normal. With regard to semi- 
finished steel, Bessemer billets are in fair request at £4 7s. 6d. to 
£4 10s., and so are Siemens at £4 12s, 6d. to £4 15s, Reports from 
South Shropshire state that the general position is quiet, butis not 
regarded as unsound ; and that a new company has been formed, 
with a capital of £50,000, to start an ironworks in or near Welling- 
ton, Shropshire, and this, it is hoped, may also lead to the intro- 
duction of other industries into that locality. 

Spelter has shown a rise in value all through the year, and 
closed 1904 near the highest point touched. Supplies have not 
been by any means on a liberal scale, the large consumption on the 
Continent and the good demand from the galvanisers, especially 
during the last quarter of the year, having made producers very 
independent. The price rose to £25 7s. 6d. for g.o.b. in Novem- 
ber, and after a reaction it closed in a sound position at £24 lds. 
to £25, against £21 12s. 6d. a year ag0, or an improvement 
of between £3 and £4 on the twelve months. Midland galvanised 
iron manufacturers have been large spelter buyers throughout the 
year, 

F Satisfactory headway is being made with the Tipton mines 
drainage engineering sch Ata ting of the Commissioners 
this week the report of Mr. Edmund Howl, general manager, on 
the works of the Tipton district stated that, in regard to the 
Tipton engineering scheme, the Sub-committee had met and dis- 
cussed the question of boilers, and ina few days would decide as 
to the placing of the orders for the twelve boilers to be purchased 
for the Moat and Bradley engines and the three new pumping 
plants. The Tipton Committee had considered the tender for 
supplying a gas engine and gearing for working this plant with 
Mond gas, and he was authorised to place the order. The same 
Ce ttee had considered the tenders for widening the Deepfields 
by-pit to 8ft. diameter from the surface to the heathen coal, that 
Pp having been selected for the erection of one of the new 
steam pumping plants. The tender of a substantial firm of 
sinkers had been accepted. The report was adopted, and satis- 
faction was expressed that the scheme was making good progress. 














NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Manchester.—The first market of the New Year on Tuesday last 
on the Iron Change was well attended. While no great amount 
of business transpired, forward prospects were regarded as 
exceedingly good. In the machine —_a a very dull 
feeling was reported, but it is just ble that, with an increased 
number of cotton spinning concerns being started, there will 
be an improvement which will justify the extensions which havo 
been made to cope with the probable increased demand. 

Owing to the absence of competition in American pig iron a 
larger quantity of Scotch has been sent to the Manchester docks 
during the last twelve months, and sales are reported this week of 
some magnitude; indeed, makers of English will only consider 








will make its appearance this year. 
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ear there was a fairly good: feeling prevalent, but business 
essa very duli in March, makers underselling very freely 
at about under market price. An upward movement 
in Middlesbrough iron counteracted this to some extent, 
but subsequent trade for some months was of a very disappointing 
character. The worst period was between July and September, 
but since then, however, prices have sustained a gradual advance, 
and this is regarded in some directions as being of a fairly per- 
manent character, fag rye in face of the ‘‘ boom” in the United 
States. Forge iron not followed the upward movement in 
the same degree as manufactured pig. The demand has been 
restricted, and, spneeally, forges have not taken by any means the 
same quantity as is ly the case at this time. 

At this market on Tuesday there were no quotations for Middles- 
brough or Scotch pig if6n, owing to the advance in Lincolnshire 
and other makes. Quotations were firmly adhered to, Lancashire 
No. 3 foundry was quoted 53s, 6d. to 54s.; Lincolnshire ditto, 
52s, 6d. to 53s.; Derbyshire ditto, 53s. to 54s.; and Staffordshire 
ditto, 54s, Towards the close Eglinton No. 3 foundry pig iron 
was quoted 56s, 6d. to 57s, Manchester. 

The steel trade, in conjunction with English pig iron, suffered to 
some extent from foreign competition early onin the year, but it is 
satisfactory to note that towards the close of the year German 
billets have approximated to a great extent to the figures quoted 
by English makers, while American have been a comparatively 
unknown quantity. 

In this district there have been received a fair number of locomo- 
tive orders, although in one or two instances a decline bas been 
noted, and the electrical department has been wel! employed 
throughout the year. Raw copper has closed with large sales, and 
the manufactured article has advanced in sympathy. Sheets are 
quoted 20s. per ton more during the week. 

The coal trade rege, the past year has been of a very dis- 
appointing character. In the early part of the year, owing to the 
cold weather, there was considerable movement, but the unsatis- 
factory industrial conditions in Lancashire depressed trade 
generally, and outside competition tended to increase the de- 
pression, Current sales were made under list prices. At the 
beginning of April a reduction was made by the Manchester 
Association, which was followed by a reduction in West Lancashire, 
where Manchester competition appeared. Gas contracts were 
made at reductions of MG. to 6d. per ton, and locomotives were 
let at 3d. per ton less than the corresponding half year, and for 
June to December 3d. more was conceded, making 6d, in all. 

rn trade by the Manchester Ship Canal has been fairly 
re ‘or the eleven months ending November 30th it was 
€50,936 tons, slightly under last year’s record. The coke market 
has been steady all the year. 

Barvo-r.—There is again a stronger tone to note in the hematite 
pig iron trade, and the demand shows increasing vigour. Orders 
are more largely held than of late, and two additional furnaces 
have been put in blast, one at Millom and one at Workington, 
the former to supply the open market, and the latter to furnish a 
fuller supply of metal to local steel furnaces and mills. It is 
expected that other furnaces will go into blast before the close of 
January, as the requirements of consumers of iron are increasing 
all round by slow but sure degrees. There are now twenty-nine 
furnaces in blast on hematite, and one on charcoal iron. Prices 
are steady at 57s. 6d. for mixed Bessemer numbers net f.0o.b., 
while warrant iron is at 57s, net cash sellers ata month. It is 
shown that the production of hematite pig iron and spiegel in 1904 
was 1,080,500 tons, being a decrease on last year of 253,400 tons. 
The total stocks in makers’ hands and in public stores at the end 
of the year were 49,842'tons, showing a decrease of 46,379 tons on 
1903. The total decrease in consumption of iron during the year 
was 157,417 tons. The average price of hematite during the year 
worked out at 53s, 54d. 

There is a fuller demand for hematite iron ore, and alongside of 
this is a large delivery of Spanish ore for the use of West Coast 
smelters, Prices are steady at 8s. 9d. for good average native 


sorts, 

The steel trade is showing more eae and the fact that the 
holidays this year have been cut shorter than usual is a proof that 
orders are held which require early delivery. The inquiry for 
heavy steel rails is fairly well maintained, but makers are not fully 
sold forward, and orders are not being given out well in advance. 
Heavy sections are still at 90s. net f.o.b. In light rails and in 
tram sections the business doing is small. Shipbuilding material is 
in quiet demand, and no improvement is expected until shipbuilders 
receive new orders, 

Shipbuilders are open for a large tonnage of new work, and the 
belief is general that they will soon get this. The demand at the 
moment, however, is not brisk. 

Shipping is quiet. The exports last week from West Coast 
ports included 4345 tons of iron and 10,625 tons of steel, making a 
total of 14,970 tons, in contrast with 9541 tons in the corresponding 
week last year, an increase of 5429 tons. The total exports of 
iron last year were 308,314 tons, in contrast with 341,100 tons in 
1903 ; and the exports of steel in 1904 were 418,081 tons, in con- 
trast with 493,412 tons in 1903, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THe South Yorkshire coal trade continues to be in a fairly 
satisfactory condition. There is an exceptionally brisk call for 
house coal, notwithstanding the mildness of the season. A good 
tonnage is going to London and the Eastern Counties both by rail 
and by sea, while local sales, in spite of the mildness of the weather, 
are heavier than usual. Values consequently are firmly maintained, 
best Silksfones selling at 13s. 6d. per ton, although, of course, the 
bulk of the business is not done in that quality, but in Barnsley 
house coal, which fetches from 10s. 6d. to lls. per ton, seconds 
making from 93. per ton at the pits. 

At this season of the year steam coal is not expected to be brisk, 
but the freights passing over the rails to the great Yorkshire port, 
as well as to Goole, are quite up to the average, and from several 
of the collieries in excess of those sent in the corresponding period 
of last year. The contracts with the railway companies for loco- 
motive fuel may now be considered as complete. The reduction 
of 3d. per ton from the rate which ruled up to the 3lst December 
last is not regarded in several quarters as altogether justified, 
more icularly in view of the outlook for the present year, but 
there is a feeling of general satisfaction that a settlement has been 
made, Ordinary sales continue to be fairly satisfactory. The 
general opinion is that the values of coal will improve as the year 
advances, and that the railway companies have done well to secure 
any reduction from the basis of last year. 

Small coal, slack, and smudge are still being freely ordered, 
chiefly for steam-generating purposes. This change for the better 
is due to Lancashire cotton mills now running full time, and, there- 
fore, requiring much larger supplies. At the same time prices do 
not rise, as the improvement in the textile manufactures is partly 
discounted by the depression in the glass bottle trades, which 
enables a large weight to be available for other purposes, A 
disappointing feature is the coke trade, in which the output con- 
tinues to be much in excess of requirements. 

It is too early in the year yet to give an accurate forecast of the 
iron trade. ematites, both for the West Coast and the East, 
remain at the prices quoted for the end of the year, viz.:—West 
Coast hematites, 63s. 6d. to 65s,; East Coast hematites, 58s. 6d. 
Lincolnshire forge has made a distinct advance. At their meeti 
on the 30th uit. the Lincolnshire Ironmasters’ Association decid 
upon an advance in their prices of pig iron of 2s. per ton all round. 

is makes a total advance on the last six weeks of 5s. 6d. per ton. 
On January 4th the prices of Lincolnshire iron at Sheffield and 
Rothertan were as follow :—Lincolnshire, No. 3 foundry, 50s. 6d. 
per ton ; No, 4, forge, 48s, 6d.; No. 5, mottled and white, 48s, 








At the East End the works engaged in the heavy trades have 
had rather less holiday than was anticipated, and with the excep- 


tion of several departments in which repairs are being 2, 
business is now proceeding as usual. No fresh orders of any con- 
sequence have to be reported, but there is a fair amount work 


doing, and the New Year has opened quite as favourably as was 
expected. The more promising outlook has affected the market 
quotations on the Sheffield Stock Exchange, in which shares in 
several of the leading local companies have appreciably risen. This 
applies more particularly to the companies which may be expected 
to benefit by the orders of the re-armament of the British Artillery. 
Work, of course, will not be confined to guns and their equipment, 
but will extend to other departments of military manufacture. So 
far, however, there has been no change of any kind in respect to 
marine or railway material. Orders in both departments would be 
exceedingly welcome, as they have been so long deferred. 

In the lighter trades there is a fair amount of work doing, the 
principal feature of which is the continued demand for the British, 
colonial, and South American markets. South America and 
Australia are important customers to the sheep-shear makers. 
The disappointment last year was in regard to South Africa, but 
this year there is every prospect, as the mines get into fuller 
employment through the larger application of Chinese labour, of 
good business being done with the home country. The trade with 
Canada is still on the up-grade, but it is quite clear that the 
United States manufacturers are able to maintain the upper hand 
in their own markets with regard to the lines of cutlery most in 
popular demand, and the requirements from the States are still 
mainly restricted to goods of the higher class, for which Sheffield 
has an unequalled reputation. The War-office are now asking for 
tenders for the supply of files during 1905 to the Army Ordnance 
Departments and Ordnance Factories. Particulars are available 
at the Cutlers’ Hall, Sheffield, where application must be made 
before Monday, the 9th inst. 

The steel industry begins the year with a fairly promising out- 
look. Itis believed that the home requirements will be largely in 
excess of 1904, and that the distant markets will yield much more 
business than in the twelve months which have passed. There 
has been rather less doing in Bessemer and Siemens Martin steel 
of late, but this is more than balanced by the larger business done 
in the various special steels which have come into such free use. 
The business is daily increasing, and Sheffield is more than holding 
its own in this important new departure, 

The silver and electro-plate trades have not had grog, sq 
bad year in that which has passed, and they are likely to do much 
more in 1905. The principal difficulty at the opening of this year 
is the dearness of hafting materials, of ivory in particular, ivory 
having risen to what has proved practically a prohibitive price for 
Sheffield manufacturers. The competition of American buyers 
has been found too severe, not merely for Sheffield ivory cutters, 
but for the continental firms. It is not expected that there will 
be any appreciative lowering of prices in the early part of 1905, as 
the deliveries of ivory, with a view to the next sales, are not 
sufficiently large to meet the market requirements. 

Mr. Thomas Jeffrey, the Sheffield representative of Messrs. 
Thomson, McKay and Co., has been appointed to succeed Mr. 
J. A. Hodkinson as goods agent for the Great Central Railway 
Company. Mr. Hodkinson, who has been long and favourably 
known in Sheffield, has been appointed district goods manager for 
the Great Central Company. 

The Yorkshire Miners’ Association, at their meeting at Barnsley 
on the 31st ult., came to the conclusion that it would be advisable 
to make the office of president permanent, and Mr. John Wads- 
worth has been appointed to the position. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

OwinG to the New Year holidays, the iron and steel works and 
manufactories generally have been closed this week. There has 
been practically nothing doing. 

The pig iron market was very strong at the close towards the 
end of last week, and so far as the feeling can be ascertained at 
present, there appears to be no change. ‘The state of the British 
market generally appears to indicate a comparatively strong 
position, but latest advices from America show that there is rather 
less business doing there. 

Cleveland. warrants are quoted 51s. to 51s, 2d., and the nominal 
prices of Scotch and Cumberland hematite warrants are 54s. and 
57s. 3d respectively. 

Prices of Scotch makers’ iron are firm, and in some cases 6d. to 
ls. per ton higher than last week. G.M.B., No. 1, is quoted at 
Glasgow, 55s.; No, 3, 52s, 6d.; Carnbroe, No. 1, 56s.; No. 3, 53s.; 
Clyde, No. 1, 58s.; No. 3, 53s.; Langloan, No. 1, 64s.; No. 3, 54s.; 
Gartsherrie, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Summerlee, No. 1, 
58s. 6d.; No. 3, 54s.; Calder, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Colt- 
ness, No, 1, 64s. 6d.; No. 3, 54s. 6d.; Glengarnock at Ardrossan, 
No. 1, 58s, 6d.; No, 3, 53s, 6d.; Eglinton at Ardrossan or Troon, 
No. 1, 54s.; No. 3, 51s. 6d.; Dalmellington at Ayr, No. 1, 53s. 6d.; 
No. 3, 51s. 6d.; Shotts at Leith, No. 1, 58s, 6d.; No. 3, 53s. 6d.; 
Carron at Grangemouth, No. 1, 59s. 6d.; No. 3, 54s. 6d. per ton. 

Scotch hematite pig iron is firmer, having advanced 6d. to 1s. 
per ton, and merchants now quote 59s. for delivery at the West of 
Scotland steel works. 

There are 85 furnaces in blast in Scotland, compared with 79 at 
this time last year, and of the total 41 are making hematite, 38 
ordinary, and 6 basic iron. 

In the course of the past week the stock of pig iron in Glasgow 
warrant stores increased 809 tons, showing a total increase for the 
year of 2514, the stock on 29th December, 1904, amounting to 
11,304 tons. 

The shipments of Scotch pig iron in the past week were 6065 
tons, an increase of 1067 over those of the corresponding week. 
The aggregate shipments for the year are 279,976 tons, compared 
with 316,516 tons in 1903, showing a decrease of 36,540 tons. 

The arrival of Middlesbrough pigs at Grangemouth in the past 
week were 9314 tons, an increase of 5154; the total imports for the 
year are 490,589 tons, showing a decrease, compared with those of 
1903, amounting to 93,400 tons. 

It is — that important orders for sugar-making machinery 
for the West Indies have been placed with Gissgow firms. 

A number of fresh shipbuilding contracts are reported. 

Important shipments are taking place this week from Glasgow 
of locomotive engines, tenders, and fittings for the Indian rail- 
ways. 

The coal trade has been necessarily very quiet owing to the holi- 
days. The past week’s shipments from the Scottish ports were 
slightly better than those of the preceding week. The aggregate 
shipments for the year are 11,840,797 tons, wala with 
11,368,805 in 1903, showing an increase for the past year of 
471 992tons. There is no change this week in coal prices, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE year 1905 has opened fairly well for those engaged in the 
iron and allied industries ; traders are cheerful and hopeful, and 
firmly believe that they will have a better year than the past has 
been. Confidence is becoming more pronounced, and certainly 
there are indications of improvement in several branches, that 
help forward the speculative operations in Cleveland warrants, 
which for the past two months have been the leading feature of 
the trade, and which promise to go on for some time yet. The 
speculators believe there is still more money to be made out of the 
gamble, and, therefore, will not let the game cease. 

While it must be acknowledged that there are better features 
in connection with the trade of this district, it must be confessed 





that there are others that are unfavourable, such as the poor ship 

ents and the extraordinary i of the stock of Cleveland 

ig iron in the public stores ; but these circumstances are ignored 
by the operators, and have not the least influence in checking the 
upward movement. It is argued that the figures relate to 
a condition of trade that is past, and cannot be taken as a 
criterion of what it is to be in the future. Such statistics as have 
been completed during the last few days would, in the ordinary 
course of trade, have brought pig iron prices down with a run, 
but the advances have been made in spite of them. The increase 
in the stock of Cleveland pig iron in Connal’s public warrant 
stores in December was unprecedented—it was no less than 42,227 
tons, or over 1700 tons per working day, and in the last quarter 
of the year 96,938 tons were added to the stock. In the first half 
of the year stocks declined, till on July 6th the quantity was 
reduced to 78,013 tons ; then it began to increase, until at the end 
of the year 191,827 tons were held. Thus, in less than six months, 
113,814 tons were added to the stock in the public stores, the 
greater part of this being brought about by the “gamble” in 
warrants which has been going on since October. Iron has been 
sent by the makers into the public stores which, under ordinary 
circumstances, they would have kept in their own yards, for they 
could sell, and did sell, warrants at a considerably better price than 
they could get for the same iron sent direct from their own works. 
It was thus to their interest to sell warrants and send iron 
into the public stores to satisfy the buyers of the warrants. 
As an instance of the facility with which warrants could be sold, it 
may be stated that a maker was offered 51s. 6d. for his iron if he 
would send it into the warrant stores and deliver warrants, but less 
than 50s, would be given for the same iron if it were not sent into 
the stores, The increase in the stock of Cleveland iron in the 
public warrant stores in 1904 was 91,874 tons, but in 1903 there was 
a decrease of 22,704 tons, and in 1902 one of 17,384 tons. A larger 
stock of Cleveland pig iron is now held in the public warrant stores 
than has ever before been known, and it is likely to continue to 
increase, 

Another unfaveurable feature in the trade is the slackness of the 
shipments of pig iron. Itis some years since there was so small an 
export as that of December from the Cleveland district—69,037 
tons—if November, 1904, be excepted; and the total for the year 
—1,008,336 tons—was the worst that has been reported for ten 
years. It was17 per cent. less than in 1903, and 25 per cent. less 
than in 1899, the year of largest shipments. The deliveries to over- 
sea destinations have not been so poor for more than ten years, and 
were 44 per cent. below those of 1899. A larger business than in 
1903 was done with Italy, Norway and Sweden, Germany, France, 
and Belgium, but the reduction in the deliveries to America and 
Scotland is the chief cause for the unsatisfactory figures. Only a 
single cargo was sent in 1904 to the United States—3150 tons in 
December—whereas in 1903 over 80,000 tons were sent, and in 1902 
upwards of 199,560 tons. Then to Scotland the quantity was 
421,488 tons, against 524,748 tons in 1903, an average of 35,000 tons 
per month, as compared with 44,000 tons in 1903. The following 
is a summary of the exports of pig iron from the Cleveland district 
for the last six years :— 


Coastwise Foreign Total 

tons. tons. tons. 
1899 498,819 847,246 .. .. 1,346,065 
1900 e- 311,189 801,908 .. .. 1,113,097 
1901 .. .. 560,271 501,599 1,061,870 
1902 .. 609,848 .. .. 582,943 1,142,786 
1903 .. 706,789 .. .. 509,668 .. 1,216,457 
1904 584,087 .. .. 474,249 . 1,003,336 


No. 3 Cleveland pig iron commenced the new year by attaining 
a higher figure than was reported at any time last year, in fact so 
much has not been paid since April, 1903, there being business at 
50s. per ton. The gambie in warrants has continued, but owing 
to realisations to secure profits, prices have been. easier than last 
week, when at the close of the year sellers were quoting 51s. 14d. 
per ton cash, and buyers offered 51s. 04d. That was 9s. 54d. 
above the worst price of the year, and it represented a rise of 
8s. 104d. since the present upward movement commenced ; of this 
6s. was secured in the last two months. On Wednesday the price 
was back at 50s. 4d., cash buyers. The lowest price for No. 3 
Cleveland pig iron in the past year was 42s. 3d. in January, and 
the highest 49s. 6d. per ton at the close of the year, the average 
being about 43s. 10d. per ton, against 46s. 5d. in 1903 ; 49s. 2d. in 
1902 ; 45s. 7d. in 1901; 69s. 1-71d. in 1900 ; 60s. 1d. in 1899; and 
42s. in 1898. The lowest average quotation was in 1886 with 
30s. 8d., in which year 29s. was accepted, the lowest ever reported, 
and the best was 120s. in 1873. 

This week's price—50s. for No, 3—is thus a good deal above the 
average of last year, and the general idea is that it will go higher. 
All other qualities of Cleveland pig iron have likewise risen in value 
this week. Thus, No. 4 foundry is now at 47s. 6d., No. 4 forge at 
46s., mottled at 45s., and white at 44s., and these continue rela- 
tively a good deal cheaper than No. 3. 

The hematite iron trade is improving slowly, but in the aggre- 
gate the price of mixed numbers hasadvanced only 4s. 6d., whereas 

o. 3 Cleveland pig iron has risen 7s. 9d. Thus instead of having 
mixed numbers at 10s, per ton above No, 3 Cleveland pig iron, as it 
is in normal times, it is no more than 4s. above mixed numbers, 
being now at 54s. per ton. Rubio ore cannot well be got under 
15s 6d. per ton, c.i.f. Tees, but consumers are in no hurry to buy, 
and will not give so much. Merchants, however, cannot see their 
way to take less, especially at this season of the year. 

The manufactured iron:and steel industries show improvement 
in several branches, and it is expected that plate, angle, and bar 
manufacturers will advance their quotations within the next week 
or two, as they are pretty well off for orders. No alterations, 
however, have been made this week, but there are good prospects 
of a better year than 1904 was. The average realised price of 
manufactured iron for 1904 will probably be found to be 5s. per ton 
below that of 1903, but the production will not be less. Quoted 
prices were the lowest in the early part of the year, and they 
closed at the best. 

For the shipbuilders of the North-East Coast 1904 was not so 
bad a year as was expected when it commenced, so far as regards 
their output, but certainly it was a period of unsatisfactory prices. 
The aggregate returns of the shipbuilders came rather as a sur- 
prise, for most people had been looking for a decrease in the 
tonnage of the launches, instead of which there is a considerable 
increase over 1903 ; indeed, the North-East Coast shows relatively 
a — increase than any other district—721,000 tons, against 
648,000 tons, and three of the firms take second, third, and fourth 
places in respect to the extent of the tonnage launched. An 
Increase in — was the last thing thought of when the country 
was already suffering from over-production of shipping, and when 
the freights were all very low ; indeed, in some cases, outward rates 
were the lowest on record, and when so many vessels were laid up, 
Nevertheless the output was as under compared with 1903 :— 








1904. 1903. 
Number. Tons. Tons. 
Tyne to SB 279,858 71,302 
i See ae 219,013 189,339 
Hartlepool .. 82 101,818 87,053 
Oe Se 115,612 94,973 
Se eee 3 5,823 5,394 
280 721,624 648,061 
The output at the engineering establishments was better than 
in 1903. The Central Marine ineering Company constructed 


engines of 30,900 indicated horse-power in the aggregate for 
20 steamers, besides 21 sets of triple-expansion engines for electric 
— plant, their total indicated horse-power being 31,550. Messrs. 

ichardsons, Westgarth and Co. supplied engines to 38 steamers, 
and constructed 28 sets of land engines, including Parsons’ tur- 
bines, Cockerill gas engines, steam and gas blowing engines, 
Easton and Anderson’s pumping engines, and 79 independent 
boilers, their total indicated horse-power being 92,990. 

There is not much doing in the coal trade this week. During 
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1904 it was in this district not anything like so depressed as several 
other branches of industry—it certainly was not worsethan in 1903; 
on the contrary, there was a larger volume of trade. Prices, how- 
ever, were not so high, the average fall from 1903 being about 6d. 
per ton. Steam best, were as high as 11s. in the spring, but 
drop to 8s, 9d., but the year closed with 9s, as the figure. 
Small steams have fluctuated between 3s. 9d. and 5s. 6d., and gas 
coals, best, between 8s. and 8s, 3d. The coke trade has been fairly 
well off, as the number of furnaces in operation has been kept 
almost unchanged, and the export demand has been satisfactory. 
The price of medium furnace coke, delivered in Teesside, was as 
low as 13s, 3d. in the spring, but closed at 14s, 9d., which was the 
best price of the year. To assist the Durham coke manufacturers 
in their competition in the West Coast, the North-Eastern Railway 
and other companies concerned in yd gave a rebate of 10 per 
cent, from the rates of carriage, and this arrangement was con- 
tinued to the end of the year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tus week there has been a decided change for the better in the 
steam coal trade at Cardiff, and more animation on Change. The 
holiday influences are worn off, and improved business is now 

ractically assured. It was reported at an early hour that Messrs. 
Milburn and Co. had secured an order for 30,000 tons best Mon- 
mouthshire semi-bituminous large coal at 17s. 9d. per ton c.i.f., 
delivery to be made at Genoa in monthly instalments of 2500 tons. 
The late prevalence of fogs and storms in the Channel has led to 
many shipping casualties. 1 note that from Sharpness to Swansea 
at present 47 vessels are under repair, and the Ides of March, a 
long way off, remain to be negotiated. 

I referred last week to the completion of the Barry link with the 
Brecon Railway, and as the Barry has running powers over the 
Khymney, this short branch, only 4} miles, ace Boar at a cost of 
£300,000, or, roughly stated, £70, per mile, brings the eastern 
side of the Rhymney into direct contact with Barry Dock, and 
into working arrangement with collieries such as McLaren 1 and 
2; New Tredegar Elliots ; Bargoed pit, and those of the Rhymney 
Ironworks ; so that the estimate is that 750,000 tons annually will 
find their way to Barry Docks. The testing day was very successful 
this week, and all passed without a hitch. The massive viaduct is 
now one of the leading specimens of bridge architecture in the 
country, which includes Walnut Tree, the fine viaduct over the 
Taff at Cefn Coed, that by Romilly Park, &c., not omitting the Crum- 
lin, which will take a lot of beating. 

Mr. Richard Evans, general manager of the Barry, was at the 
function. 

I have touched on the arrivals “of iron and ‘steel, of coal and 
patent fuel for the past year, but a further reference than given is 
due to the tin-plate trade, which has become a power from a very 
disturbed condition. When America entered into rivalry, and 
began its tariff burdens, Wales looked upon the industry as 
doomed, but rallied until the Swansea leaders sought new markets 
in the Far East, Russia, and elsewhere, with a result that the past 
year has been a record one. Very wisely too, instead of remaining 
passive when America and Germany began to dump steel at about 
5s. per ton less than Wales could make it, they bought it freely, 
and have used it to good purpose, At ('wmfelin a make of 1 
boxes was reported per week, and this has been: exceeded by 
Morriston mills, with 1100 boxesina week of eight hours shift per day, 
and | am glad to note that energies and capacities are not confined 
to a corner: Lydney is doing good work ; Llanelly has one of the 
finest of plants in South Wales ; restarts have taken place at Kid- 
welly, Llantrissant, and Bridgend, and a brisk trade shown in 
Monmouthshire, where, if works will only avail themselves of the 
special make of steel by Ebbw Vale and by Dowlais, the quality of 
manufacture will keep in harmony with the quantity produced. 

Good times are looked for further afield when the war cloud has 
passed from the Far East, and Russia turns its attention to the 
industrial capabilities of its vast empire. 

Last week’s operations at mills in Swansea Valley resulted in the 
produce of 75,676 boxes, and as shipments only totalled about 
36,000 boxes, stocks now total 176,000 boxes, which will be lowered 
considerably this week. 

Block tin has shown a fall of £2 per ton. Latest quotations in 
the iron and steel and tin-plate trade are as follows :— 

Pig iron, Glasgow, 3d. per ton decline ; hematite, 44d.; Mid- 
blesbrough, advance of 84d. Closing figures: Glasgow warrants, 
53s. 9d.; Middlesbrough, 51s, 6d.; hematite, 57s.; Welsh bars, 
£6 23. 6d. to £6 5s.; sheet iron, £8 7s. 6d. to £8 10s.; steel sheets, 
£8 5s. to £8 10s.; steel rails, £4 15s. to £4 17s. 6d ; light, £5 15s. 
to £5 17s. 6d.; Bessemer bars, £4 5s.; Siemens, £4 7s. 6d. Tin- 
plates : Bessemer steel cokes, 12s, 9d. to 13s.; Siemens, 13s. to 
13s. 3d.; ternes, 24s, to 26s.; best charcoal, 15s. to 15s, 6d.; big 
sheets, £9 5s. to £9 10s.; finished black plate, £9 to £9 5s.; block 
tin, £132 3s. 9d.; spelter, 25s. 5d.; lead, £13 5s.; copper, £68 10s. 
Market for steel scrap improving like that for iron. Trade not 
recovered its swing, but improving tone. Better demand for steel 
bars, though dumping continues at Swansea and Newport. 

Garth Merthyr Colliery, one of the oldest in the Liynvi Valley, 
Maesteg, taken by the Elder Dempster Company, has been sunk to 
the lower measure, and, it is reported, with substantial success. 
Professor Galloway has charge, and I await his report, which, if it 
corroborates the first rumours, will have far reaching influence. 
But I note that one of the trade journals locates the winning in 
Monmouthshire, and another estimates the winning as equal to 
many millions of tons. The place is in Glamorganshire; and if the 
strata should not be disturbed, hopes may be realities. One can 
but wish the best to the pany, which will benefit their 
fleet and enhance the prosperity of the lines of rail. 

Steady trading, brisk inquiries, and stores full for weeks to 
come, are the latest statements on Change, Cardiff. Dry coals 
showing more vitality; steam, small, firm; house coal prices 
firmly maintained. As regards Monmouthshire, market is getting 
stronger, and No. 3 and No. 2 Khondda in gocd demand. 

Closing figures this week :—Best large steam, 13s, 3d. to 13s. 9d ; 
best seconds, 12s, 6d. to 13s.; seconds, 11s. 6d. to 12s.; drys, 
lls. 9d. to 12s, 3d.; best smalls, 7s. 3d. to 7s. 6d.; best ordinaries, 
6s. to 63. 9d.; seconds, 5s. 9d. to 63.; inferiors, including drys, 
from 5s, 3d. Monmouthshire, lls. 6d. to 11s, 9d.; ordinaries, 
lis. 3d. to 11s, 6d.; seconds, 10s. 3d. to 10s. 9d.;. best household, 
16s. 9d. to 17s.; best ordinaries, 13s. 6d. to 14s. 6d.; seconds and 
other sorts, 10s, 6d. to 12s.; No 3, Rhondda, 13s. 3s. to 13s. 6d.; 
No, 2, large, 9s. 9d.; small, 6s. 6d. to 63. 9d. Patent fuel busy, 
12s, 6d. to 13s.; coke, better inquiry,: 163. to 21s, 6d.; pitwood not 
so active, 163, 9d. 

Swansea market last week was affected by the holidays, and 
returns were poor, only 47,252 tons of coal and 1975 tons patent 
fuel being dispatched ; but as this really represents only three days’ 
work, it is inferred by comparison that the new year promises well. 
Some labour troubles remain, and at Bryncoch the strike 
continues, 

Latest prices: Steam, 123. 6d. to 13s, 6d.; bituminous, No. 3 

thondda, I4s. to 14s. 6d. Patent fuel, 11s. 9d. Anthracite : Best 

malting, 20s. to 22s, ; seconds, 17s. ; Big Vein, 12s. to 12s. 6d. ; 
Red Vein, 10s. ; cobbles, 17s. 6d. to 18s. 6d. ; nuts, 17s. 6d. to 
20s. 6d. ; peas, 11s. to 12s.; culm, 4s. 6d. ; duff, 3s. 6d. to 4s, 

The leading people of the whole length of the Wye are discuss- 
ing the pros and cons of the offer of the Birmingham Corporation 
to reduce the compensation water to the Wye by seven million 
gallons daily, to be paid to the Wye Conservators. The Bir- 
mingham authorities make a very reasonable case, showing that the 
agreement, by conservation, would save them a further outlay for 
a number of years ; but the opponents are numerous, led by a 
barrister of controversial ability, and the scheme promises to be 
warinly opposed. 








celebrate the jubilee of Sir W. T. Lewis's connection with the 
Bute establishment. Only officials were present. Mr. Harman, 
who proposed the only toast, mentioned incidentally that the sum 
of five millions sterling has been expended in the development of 
docks and collieries. In commemoration of his jubilee, Sir William 
has given £1000 to the Cardiff Infirmary and £1000 to the Sea- 
men’s Institute. 

The movement to promote the Aberdare tramways is likely to 
be strongly opposed. It is contended that four collieries in the 
Valley are closed down, and that in a few years others will follow. 
The Bill for next session is to authorise the borrowing of £93,576, 
and advocates contend that this will greatly improve the place and 
give easier modes of locomotion to adjoining districts, where the 
coalfield has a large future. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE condition of the iron industry in Silesia during this week 
and the last has been quiet; no change that would be worth 
quoting has taken place since previous letters, pun Yo bapa at the 
various establishments being moderately good, and the position of 
— pretty firm. On the whole, Silesian ironmasters have been 

oing a better trade lately than in the beginning of the quarter. 
In girders purchases for the first quarter in 1905 are already being 
made at tirm quotations ; also in the sheet trade an inclination to 
place forward orders could be noticed ; while heavy plates continue 
lifeless as before. The production of pig iron in Silesia for Novem- 
ber, 1904, was 67,448 t., against 72,819 t. in October, 1904, and 
against 60,938 t. in November, 1903; 7322 t. were foundry pig, 
2570 t. Bessemer, 18,269 t. basic, 8589 t. steel and spiegeleisen, and 
30,698 t. forge pig. Since the beginning of 1904 output was 
753,622 t., against 689,281t. in the previous year, Export in 
November was 46 t., and since the beginning of the year 3128 t. 
were exported, against 7460 t. in the same period in 1903. 

A feeling of uncertainty still prevails in the Khenish- Westphalian 
iron industry. The large works that belong to the Steel Convention 
are in a satisfactory condition, while the business of a good many 
of the smaller manufacturing establishments is smagtier ers, f 
influenced by the present state of the prices for raw material, 
which are in no proportion to those of manufactured iron. At a 
recent meeting of the Drawn Wire Convention it has been resolved 
to maintain the present inland quotation, but the export bounty 
on drawn wire is to be raised 10 per cent. 

The iron and steel trade in Austria-Hungary, that was quiet 
before, has shown a further abatement in activity during the 
holiday week. Deliveries have been very limited, and few orders 
could be secured. The endeavours to form a scrap iron convention 
have been without result. 

Comparatively good accounts were given last week of the trade 
in iron and steel on the Belgian market, as export has been 
improving of late. 

In France no change for the better is perceptible in the iron 
industry. In the Departement Marne and Meurthe-et-Moselle 
employment and demand could be reported as satisfactory, but in 
nearly all other districts a want of employment is complained of. 

All through the year now past a fluctuating and uncertain tone 
has prevailed in the iron and steel industry over here. When on 
March Ist the German Steel Convention was formed to last till 
July, 1907, for the purpose of regulating sales in railway material, 
semi-finished steel and manufactured iron, a lively and, in some 
instances, even brisk demand was experienced, showing that pur- 
chases had been unduly restricted until then. After a while, 
however, a feeling of uncertainty began to gain ground, caused by 
the generally unfavourable state of the world’s market, and also 
by the reluctance of some large works to join the Convention, and 
in June already dulness and moderate employment gave way to 
the former liveliness. Later on a more confident feeling was again 
felt, as the inland market began to improve and sales on home 
account increased. A brisk and animated business, such as many 
had been looking forward to as:a natural result of the Steel Con- 
vention, has, however, only been reported in very few instances, 
and the year, therefore, has ended somewhat unfavourably. 

The production of pig iron in Germany during the first ten 
months of 1904 was 8,399,492 t., against 8,394,056 t. in the same 
period the year before. Import in pig iron rose from 122,739 t. 
in the first ten months of 1904, to 147,527 t., while export 
decreased from 369,331 t., to 191,575 t. 

List quotations at the end of 1904 were:—Foundry pig, No. 1, 
M. 67-50 p.t., against M. 65 p.t. in 1902; bars, M. 108 p.t., 
against M. 118 to 120 p.t.; girders, M. 110 p.t., against 
M. 105 p.t.; sheets, M. 125 to 130 p.t., the same in 1902; steel 
rails, M. 135 to 140 p.t., against M. 105 to 112 p.t. 

The coal trade, being dep t to a considerable extent on the 
iron industry, has been only moderately active both in Silesia and 
in Rheinland-Westphalia, and for many pits 1904 has been far less 
satisfactory than the preceding years. In coke, output was higher 
than consumption, a number of coke ovens having been added to 
those already existing. During the first three quarters of 1904 
import in pit coal to Germany was 5,128,395 tons, against 
4,972,095 tons in the year before ; 4,061,099 tons coming from 
England, against 3,950,896 tons; import in brown coal was 
5,518,189 tons, against 5,901,798 tons; in coke, 381,919 tons, 
against 321,350 tons; in artificial coal, 86,100 tons, against 
62,130 tons, Export from Germany during the first three quarters 
of 1904 was 13,028,463 tons pit coal, against 12,757,841 tons, 
3,775,050 tons going to Holland, against 3,820,425 tons in the same 
period the year before ; 16,987 tons brown coal, against 17,712 tons ; 
2,021,000 tons coke, against 1,880,351 tons; and 650,607 ‘ons 
artificial coal, against 630,930 tons. The total output of coal in 
Germany was for the first three quarters of 1904, 88,910,291 tons 
pit coal, against 86,062,746 tons; 34,938,033 tons brown coal, 
against 32,776,523 tons; 9,095,480 tons coke, against 8,483,601 
tons ; and 8,311,871 tons briquettes, against 7,570,127 tons in the 
same period the year before. 

Competition, which was very keen in all trades, and a rather 
limited home and foreign demand, have caused the Austro- 
Hungarian iron business in the past year to remain in « somewhat 
lifeless state. Export in pig iron shows a decreaee of 50,000q , 
while that in scrap iron was 70,000 q. higher, in iron plates 28,000 q. 
and in bridge-building and structural material 28,000q. higher ; 
in welded tubes 41,000.., in wire nails 27,000q., and in hardware 
55,000 q. higher than in the year before. It must be added, how- 
ever, that the increase in export orders could only be effected by a 
considerable decrease in quotations, and thus export has been any- 
thing but paying. 

For the Austro-Hungarian coal industry last year has been 
decidedly unfavourable, for not merely have purchases for the iron 
trade been limited, the machine and wagon factories buying less 
than ever, but the abnormally dry summer and consequent bad 
harvest have prevented the sugar mills from buying their usual 
requirements in coal, and:the low water, and, in many cases, entire 
stoppage of the Elbe traffic, has also considerably restricted the 
business incoal. Shipments in brown coal show a very stro 
decrease, being 74,483,910q during the first eleven months of 190: 
and 68,956,163 q. for the same period in 1904. Export in pit coal 
during the first eleven months of last year was 456,000 q. higher 
than in the same period the year before. Import in pit coal was 
nearly 2,000,000 q. higher than in 1903. Most of the coal imported 
to Austria-Hungary comes from Germany, more gogo pper 
Silesia. Russian pits have tried hard to sell coal to Austria, but 
shipments in 1904 have been only 200,000 q. higher than in 1903. 
Quotations for pit coal have been about the same all through last 





year. - 

The Belgian iron industry, that has developed so strongly during 
the last few years that makers and manufacturers are to a great 
ar" ‘ : Aes ; extent dependent on export if they wish to dispose of their output, 
There was an interesting gathering in Cardiff on Tuesday to | has been unfavourably influenced by the strong competition of 





Germany. The forming of a Steel Convention, somewhat like that 
in Germany, and joining the International Convention for exports 
in rails and girders, has been the means, however, of stiffening the 
tone of the market, and towards the end of the year rather more 
satisfactory accounts were given of the general condition of the 
Belgian iron trade. 

For coal the past year has been anything but favourable, both 
demand and prices in Belgium leaving much to be desired. 

Irregular, mostly, and insufficient in many districts, has been 
employment in the French iron industry during the greater part of 
1904, and the works of the Haute-Marne are, perhaps, the only 
ones that can boast of having been briskly occupied. 

There was, likewise, only an unsatisfactory sort of business done 
on the French coal market, and Rhenish-Westphalian competition 
was particularly keen. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, and pw are steady. House coal in 
fair demand ; prices unchanged. The quantity of coal shipped 
for the week ending 31st December, 1904, was 31,713 tons—foreign, 
23,320 tons ; coastwise, 11,398 tons. Imports for the week endi 
3rd inst.: Iron ore, 12,250 tons; bars, &c., 1212 tons; scrap, 61 
tons ; pitwood, 7731 loads ; creosote, 190 tons. 

Coal: Best steam, Ills. 3d. to lls, 6d.; seconds, 10s, 3d. to 
10s, 6d.; house coal, best, 15s.; dock screenings, 63. 3d.; colliery 
small, 5s, to 5s, 9d.; smiths’ coal, 9s, Pig iron: No quotations, 
Iron ore: Rubio, 14s, 6d. to 14s, 9d.; Tafna, 15s. 6d. to 15s. 9d. 
Steel: Rails, heavy sections, £4 15s. to £4 17s. 6d.; light ditto, 
£5 15s. to £5 17s. 6d.; Bessemer steel tin-plate bars, £4 5s.; 
Siemens steel tin-plate bars, £4 7s. 6d. All delivered in the 
district, cash, Tin-plates: Bessemer steel coke, 12s, 9d. to 13s,; 
Siemens coke finish, 13s. to 13s, 3d. Pitwood : 17s. to 17s. 3d., ex 
ship. London Exchange Telegram : Copper, £68 10s. to £68 12s. 
6d.; Straits tin, £132 to £139 Bs. 6d. Freights: Rates unaltered. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Messrs. JOHN PICKLES AND SON have removed to Mytholm 
Works, Hebden Bridge, 

EASTERBROOK, ALLCARD AND Co., Limited, engineers’ tools 
manufacturers, of Sheffield, have opened a London office at 9 and 
11, Fenchurch-avenne, E.C., which will be in charge of Mr, Harry 
Alleard, 

Mr. Vincent 8, ALLPRESS informs us that his partnership with 
Mr. W. H. Massey has been dissolved by mutual consent, Mr. 
Allpress will continue to practise at 25, Queen Anne’s-gate, West- 
minster. 

Weare informed that the firm of R. S. Stokvis and Zonen, of 
Rotterdam, has been converted into a limited company, and will 
in future be carried on under the style of Handelmaatschappy van 
R. 8. Stokvis and Zonen, 

Ws are asked to say that the air compressors and vacuum pumps 
made by the Clayton Air Compresscr Works, New York, are sold 
in this country by Worthington Pump Company, Limited, 
registered offices, 153, Queen Victoria-street, E.C. 

Tue Northern E gineering Company (1900), Limited, machine 
tool manufacturers, of Halifax, Yorkshire, has placed the control 
of its London and district export and home sales departments, 
in the hands of Mr. J. E. Lawler, of 39, Lime-street, Fenchurch- 
street, London, E.C., as from January Ist, 

Tue Chicago Pneumatic Tool Company, whose patents for the 
United Kingdom and the Continent are owned by the Consolidated 
Pneumatic Tool Company, has been awarded the only gold medals 
for pneumatic machine tools of all descriptions and for air com- 
= at the Louisiana Purchase Exhibition held at St. Louis, 

904. 


Tuermit, Limited, inform us that their New York house, the 
Goldschmidt-Thermit Company, has been asked by the American 
Government to present its entire exhibit at the St. Louis 
Exhibition to the National Museum, Washington, to be placed 
on exhibition there. After consideration the company has 
decided to comply with the wish of the Government. 

Mr. Mumrorp, of Culver-street Engineering Works, has con- 
verted his business into a private limited company, the directors 
with him being Engineer-Lieutenant Alfred Burner, late R.N., 
Engineer-Inspector at the Admiralty, and Mr. Alfred Anthony, 
who has for a been prominently associated with the 
work of the firm. The style of the company will be A, G, Mum- 
ford, Limited, 








AN engine driver on one of the lines of railway owned 
by the Russian Government refused recently in rather strong 
language to allow one of the higher officials connected with the 
line to ride on his engine without a ticket. The engine driver was 
dismissed from his post ; thereupon he addressed a petition to the 
Tsar, and stated the cause of his dismissal. The matter was 
re-opened and taken before the Ministry of Ways of Communica- 
tion, which had to deplore the fact, that the higher official did 
not observe the existing regulations, and that he failed to obtain 
the necessary ticket authorising him to ride on thé engines, 
The engine driver has been restored to his post. 


Durie the recent fogs, on the Great Central Railway 
a trial was made with a contrivance that is intended to facilitate the 
work of “fogging” and minimise the risks that foggers run from 
passing trains. The Clayton detonator dispenses with the necessity 
of placing detonators on the metals by hand. By the aid of levers 
the fogger, from his station near the signal-post, can work a ratchet 
which takesa detonator from a magazine and swings it over the 
metals, When the detonator has served its purpose the ratchet 
swings back to the magazine and grips a new detonator, obedient 
to the pull of the lever. If as a train approaches the distance 
signal falls for the train to go on, the fogger can instantaneously 
swing back his detonators and save them for the next train that 
needs to be stopped. . 

ConTRAcTs.—On December 29th a special train, consisting of 
forty-two wagons, left Dick, Kerr and Co.’s Preston Works carry- 
ing 250 tons of electrical machinery being shipped in connection 
with that company’s contract for the complete equipment of the 
Tokio Denki Tetsudo Kabushiki Company’s tramways. This 
tramway system when finished will cover over 60 miles of line, and 
operate some 250 cars.—The London County Council have accepted 

ilskemp’s, Limited, tender for a grease extraction plant.—The 
Rivet co Bolt Co., Limited, of Coatbridge, has received an order 
from the British Admiralty to supply 300 tons of rivets per week, 
to be delivered at the various dockyards, the contract to extend 
over a period of three years,—An order has been placed with 
Messrs. Brownlie and Murray, Limited, structural engineers, 
Possilpark, Glasgow, for a large quantity of Chinese and Kaffir 
bunks for South Africa.—Messrs. Andrew Weir and Co., ship- 
owners, Glasgow, have placed a second order with Messrs. Russell 
and Co., shipbuilders, Port Glasgow, for a steamer of 10,000 tons 
deadweight carrying capacity. The vessel is a duplicate of one 
exactly similar placed with the same firm two or three weeks ago, 
and they will be the largest cargo steamers owned in Glasgow.— 
The London and Glasgow Engineering and Shipbuilding Company, 
Govan, has received an order from a French firm to build a passen- 
ger steamer of about 8000 tons, 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D, Roors, MJ. Mech. E. 


Wien an invention is communicated from abroad the name and address of 


the Communicator is printed in italica, 
When the abridgment ix not illustrated the Specitcation is without draivings, 
Copies of Specifications may be obtained at the Patent-Opicr Sule Braveh, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d, each. 


The fivat date given is the date of application; the second date at the end of 


the abridgment is the date of the advertisement of the acceptance of the complete 
i cication. 
tny person may on any of the grounds mentioned in the ets, within tiro 
months of the date given at the end of the abridgment, give notice at the 
Patent-Opice of opposition to the grant ef a Patent. 


sy) 





STEAM ENGINES, BOILERS, &c. 

12,164. May 28th, 1904.— IMPROVEMENTS IN Stop VALVES, 
Joseph Hopkinson and others, Britannia Works, Huddersfield. 
This invention relates to screw-down stop valves, in which two 
valves are used working in opposite directions and arranged on 
opposite sides of the one partition or seating. There are three 
figures shown, Fig. 1 shows gear wheels and screws for operating 
the valves, Fig. 3 shows connecting-rods or links for operating 
same, and Fig. 2—the figure illustrated—has screws and levers for 
operating same. A is the valve casing ; B is a partition with two 
seats, one at each side thereof ; C D, the two valves for closing the 
passage through the partition ; E F are the lids at each end of the 
casing. The spindle ¢ of the valve ( passes through the stuffing- 
box ¢ in the lid E, and the spindle d of the valve D through the 
stuffing-box fin the lid F, The spindles ed are connected through 
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the slotted ends of the levers G H respectively. The levers G H 
are pivoted on the fulerum pins g 4, and the other ends of the 
levers GH are fitted to the screw rod J provided with the hand 
wheel K. The lever H carries a pivoted nut L, the inner thread 
of which fits the screw thread on the rod J, and the lever G is held 
by collars jj on the rod J. On turning the rod J in the right 
direction, the valve C is opened first. When the valve ( reaches 
the lid E, then the continued rotation of the rod J will open the 
valve D in the opposite direction,— November 30th, 1904. 


20,699. September 26th, 1904. IMPROVEMENTS IN 

BorLers. H. J. Carpenter, Kalgoorlie, West Australia. 
This relates to an appliance fitted on the bottom of a boiler for the 
purpose of enabling the deposit which precipitates and accumulates 
to be removed from the bottom portion of the full length of the 
boiler, instead of from the neighbourhood of the blow-off cock 
only. There are five figures. Fig. 1 is a part cross-section of a 
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Fig: 


Lancashire boiler, Fig. 2 is a part longitudinal section of the 
improvement. A is the shell of the boiler, B the flues of same, H 
the blow-off bend, and G the position of the blow-off cock. A pipe 
of crescent section ©, made in short lengths and joined by flanges E, 
extends the length of the bottom of the boiler and is connected to 
the flanges T of the bend M, to which, on the outside of 
the boiler, the blow-off cock is connected by the flanged bend H. 
The other end of the crescent-shaped pipe C in the boiler is closed. 
Fixed to the top of the pipe C is a curved plate F, forming a tray 
or trough, intended to intercept and retain the deposit which 
would accumulate on the bottom of the boiler. The pipe C has a 
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number of perforations D throughout its length. The deposit 
which dccumulates on the top of the plate F may be removed at 
any convenient time, as it does not interfere with the action of the 
hoiler, but that deposit which collects between the plate F and the 
pipe C and the shell of the boiler, is when the blow-off cock is 
opened, carried through the perforations by the rush of water, and 
along the inside channel R of same and out of the hoiler by the 
bend H and cock G.— November 30t/, 1904. 


21,136. October 1st, 1904.—IMPROVEMENTS IN AND PERTAINING 
TO MEANS FOR DISTRIBUTING ACTUATING FLUID IN ENGINES 
or Motors. Clarke, Chapman and Co., Limited, and another, 
Victoria Works, Gateshead. 

This invention relates to an improved construction of distributing 

valves in an engine, although described as being useful for other 

actuating fluids than steam, the drawing shows, and the specifica- 
tion describes, the improvements applied to steam engines only. 

The main inlet and exhaust passages are opened and closed sud- 

denly by a piston by the live steam itself under auxiliary valve 

control mechanically effected by the engine. Two figures, In 





Fig. 1 and Fig. 2 the valve chest A has a partly cylindrical valve 
chamber A!, in which fit a main valve B, and two auxiliary valves , 
(land (®°, all of which are segmental and of the —* type ; 
each oscillates about the axis of its peripheral face. In the 
cylinders D! and D? formed in the valve chest A fit the two ends of 
a piston KE, which has one end of the lever F fitting loosely into 
its centre. The lever F turns on the spindle D in the chest A, and 
has the main valve B attached to its otherend. Fixed to the 
spindle G is a carrier Gi! carrying the valves C! and C*, The 
operating arm H is also fixed to the spindle G. I is the steam 
inlet, K the main exhaust outlet, L’, L? are ports for leading steam 
from the valve chamber to the main cylinder, and M isthe exhaust 
port leading toK. N!, N? are ports for conveying steam to the 
cylinders D! and D?, through the passages in the piston E, O! and 
O2 to the outer ends of the cylinders D! and D2, when the piston E 
is at the end of its stroke. P! and P? are balancing grooves in the 





cylinders round the piston E, Q! and Q? are exhaust ports for the 
valves C! and C2, Steam is admitted through the passage L! to 
one side of the main piston, the other side thereof being open to 
the exhaust outlet K through passages L? and M ; the crosshead of 
the piston-rod acts through suitable gear upon the arm H and the 
spindle G, moving the carrier G! and the auxiliary valves C! and 

C2, closing the passage T!; then, coming in contact with the lever 

F, it moves the main valve B and the piston E into position shown. 

The piston E is then moved by the steam at the outer end of the 

cylinder D2, and, by the lever F, rapidly shifts the main valve B to 

place passage L! and L? in communication with the exhaust K and 
inlet I. The piston Eis thus operated by the live steam for the 
more quickly opening and closing the main cylinder ports by the 
valve B. The valves S! and S? are for the purpose of controlling 
the auxiliary exhaust of Q! and Q?, by the passage R! and R*, to 

control the velocity of the piston E.—November 30th, 1904. 

22,753. October 21st, 1904.—IMPROVEMENTS IN OR RELATING TO 
Om Furi Burners. George Wilton and another, 79, Mark- 
lane, London, E.C. 

This invention relates to oil fuel burners for furnaces, and has for 

its object to provide an improved burner wherein a more complete 

combination and efficient distribution of flame is obtained. There 
are four figures. In Fig. 1 and Fig. 2 the oil is fed through the 
tap X inte the open cup } with an enlarged entrance lip J; d isa 
steam nozzle, the steam through which carries the stream of oil 
mixed with air passing in from the open cup }, and forces the three, 
oil, air, and steam, together through the inner tube ¢. At the end 
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of the tube ¢ is a nt device h, which further mixes and combines 
the oil, steam, and air, and at the same time gives a rotary motion 
to the issuing stream of mixture, At this point a second jet of 
steam is directed upon the issuing mixture from the annular 
nozzle f! surrounding the spiral 4, which has the effect of further 
mixing the combination, resulting in a flame of large volume and 
great efficiency. The steam inlet pipe is at j, the steam jet d, 
which is controlled by the cock /. e steam jet f! is controlled 
by the cock m, the steam being conveyed in the annular chamber f 
between the tubes ¢ and c,.— November 30th, 1904, 


RAILWAYS AND TRAMWAYS. 


26,056. November 28th, 1903.—-IMPROVEMENTS IN CONNECTION 
WITH VALVES, CYLINDERS, AND FirTiNGs FoR VacuUM RaILWAyY 
BRAKE APPARATUS. Jas. Gresham and others, Craven Iron- 
works, Salford, Lancaster. 

The object of the inventor is to provide means whereby the vacuum 

brake may be applied with the maximum amount of pressure, and 

then as the train is retarded the brakes may be reduced in effect 
to a predetermined degree until the train is brought to rest, so 
avoiding constant and unnecessary pressure upon the train wheels 
during the whole period of retardation. This is effected by 
automatically allowing a slight leakage of air to the upper side of 
the brake piston afterthe first application of the brake. There are 
seven figures. Fig. 1 isa sectional elevation. Fig, 2 a sectional 
plan on the line A A. The ball valve a permits the withdrawal 
of air from both sides of the brake piston vi@ ports / and ¢, which 
per communicate with the top and bottom of the brake 
cylinder when the brakes are off. In this invention a slight leak- 

age is permitted. The ball valve a is mounted loosely in a cage d 

cast on the cover plate e, and provided with a screwed cap f to 

— insertion and removal of the ball. Whilst the brakes are 

eld off, air is withdrawn by means of the port ¢, and the train 
pipe direct from the lower end of the brake cylinder and also from 
the vacuum cylinder. This creates a partial vacuum in the cham- 
ber 19 above the rae vn. The atmospheric pressure over- 
comes the pressure of the spring r, the valve / is closed on its 
seating g, and the stem j keeps the ball off the seating *. Air is 
withdrawn from the upper end of the brake cylinder by the port 

h, the orifices m, the interior of the hollow stem j, the orifices /, 

and the space between the stem j and the seating 7. When air 

enters the train pipe it rushes into the chamber 20 above the ball 
valve and finds access to the bottom side of the brake piston by 
way of the portc. It cannot freely pass to the top side of the 
piston, and so the brakes are initially applied with full effect. 

Air then begins to leak from the chamber 30 through the annular 

clearance between the stem j and the seating i to the chamber 19 

and by way of the orifices /, the hollow stem j and the orifices m 





' to the chamber 
brake piston. 

above the piston, the effect of the brake is gradually diminished 
until the pressure in the chamber 19 above the diaphragm « has 





19, thence by the port » to the top side of the 
As the air gradually destroys the partial vacuum 





risen to a predetermined degree. The stem / is then lowered and 
the ball a permitted to close on the seating i.—November 30th, 
1904. 


INTERNAL COMBUSTION ENGINES. 
25,736. November 25th, 1903.—ImrrovepD MetTHop or Reav- 
LATING THE RELATIVE PRopoRTIONS OF AIR AND FUEL USED AS 
ExpLostvE MIXTURES IN INTERNAL COMBUSTION ENGINES. 
Herbert Austin, Manager to the Wolseley Tool and Motor Car 

Company, Limited, Adderley Park Works, Birmingham. 
This invention consists in utilising the exhaust pressure from an 
internal combustion engine in regulating the relative proportions 
of air and fuel which pass into the engine. The chamber A has a 
flexible diaphragm B, dividing it into two parts, A} and A*. The 
exhaust pressure is admitted by the valve d and the pipe C to the 
chamber A!, The pressure of the exhaust products in the 
chamber A!, upon the diaphragm B, deflects the flexible diaphragm 
in a downward direction, compressing the spring D and reducing 
the capacity of the chamber A®, which chamber is open to the 
atmosphere through the hole c. The piston E, fitting within the 
cylinder F, is connected by the rod ¢ to the diaphragm B, and so 
is moved forward in the cylinder F. Ports a for the admission of 
air are made in the wall of F, and ports} in the piston E are 
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made to register with same. When there is no pressure in the 
outer division A! of the chamber beyond the atmospheric, the 
diaphragm is in its normal position, and the air openings a are 
closed by the piston valve E; but any pressure in’ the outer 
division Al of the chamber exceeding atmospheric pressure 
tends to move inwards the diaphragm B against the force of the 
spring D and to cause the valve E to open the air ports a : and as 
the exhaust pressure increases these ports are proportionately 
opened. The air thus admitted — the ports a flows into a 
passage way G, and mixes with the combined air and gas from the 
carburetter on its ge to the motor cylinder. The small 
opening C! in the chamber A!, for outlet of the exhaust pressure, 
may be provided with a cock or valve to regulate the outflow of 
exhaust gas. The movement of the piston permitting an increased 
inflow of air, prevents that degree of suction which would cause 
an undue flow of liquid fuel into the carburetter following an 
increased speed of the engine.— November 30th, 1904. 

26,838. December 8th, 1903.—IMPROVEMENTS IN INTERNAL 

Compustion Enarnes. J. H. Hamilton, Sandiacre, Derby. 

This invention relates chiefly to the arrangement and mode of 
operation of a double-acting scavenging pump for scavenging the 
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four cylinders of a double tandem gas engine. There are nine 
figures. Fig. 1 is a sectional elevation through two of the four 
cylinders of the improved engine. Fig. 2 is a plan, A is the 
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double-acting scavenging pump, communicating by the passage 

B! with the pipe P!, opening to the atmosphere through the auto- 

matic valve V1, tosupply the pair of thecylinders on one side of the 

engine. Similarly, the other side of the scavenging pump A is in 
communication by the passage B? with the pipe P* for scavenging 
the pair of cylinders shown in section in Fig. 1. The pipe P? is 
wrovided with the automatic valve V" leading to the atmosphere. 

he piston of the pump A is operated, as shown, by means of a 
lever connected to one of the motor pistons by means of a second 
lever connected to a rocking shaft. Connected in this way and 
operated by one motor piston, it will be clear that the opposite side 
of the scavenging piston will be rightly timed for supplying the 
other pair of motor pistons, the working cranks being placed at 

180 deg. apart. Devices are described and shown for operating the 

exhaust and gas valves by com air, Also an ignition 

chamber is claimed in which a certain quantity of the explosive 
mixture is electrically ignited. The air pump C connected and 
operated by the same lever supplies compressed air for operating 

ihe valves.—Vovember 30th, 1904. 

1892. 
DovuBLe-acTiInG Gas Enerngs. A. J. Dudg 
street, London, E.C.—A Communication from 
John Cockerill and another, Seraing, Belgium. 

The object of this invention.is to provide a simple construction of 

cylinder which will be symmetrical in form, and thus avoid the 

internal stresses set up by the unequal distribution of the cast metal 
and which can be readily dismounted. There are three figures. 

Fig. 1 is a sectional elevation, and Fig. 2 is a cross section on the 

line AA. The cylinder casing a and lining 4 are cast in one piece, 

forming a water jacket ¢; see e are inlet, and f and g outlet, 
ports all of the same dimensions. The covers f and j extend into 
the cylinder, the inner faces £m of the covers being disposed near 
the end of travel of the piston x and resting on the seats o p in the 
liner }. -The inner faces / m of the covers have ports d!, e!, f}, g!, 
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corresponding with the inlet and exhaust ports d, e, f, g, the cover 
outer faces y and r have flanges « and ¢ which bear against the 
ends « and v of the cylinder and casing. The chambers w and .x 
contain the ignition devices and valves for starting the engine 
with com air. Rims y and - bear against seatings 2 and 3 
in the lining, 4 and 5 are the stuffing-boxes, tie-bolts 6 6 
extend from end to end through the flanges s ¢, studs 7 7 are 
fitted facing the ports, 9 is a cover or saddle for securing cylinder 
to the cradle, 10 10 are flanges formed on the casing a, 11 is rabber 
packing, 1212 are side frames secured to cradle 8 by bolts 13, 
21 is the piston rod. The use of the tie-rods 6 from cover to cover 
prevents the body of the cylinder from being subjected to the 
tractive effort due to the pressure exerted by the explosion on the 
cover.— November 30th, 1904. 


ROAD MOTOR VEHICLES. 


21,203. October 3rd, 1904.—IMPROVEMENTS IN Motor VEHICLES, 
Martin Fischer, 60, Gloriastrasse, Zurich, Switzerland. 
Four figures. The object of the inventor is to so aitach the front 
axle and wheels to the motor vehicle that they shall more readily 
adapt themselves to the inequalities in the ace of the road than 
the ordinary spring attachment will permit. 
nected to the axles in the ordinary way by the usual four springs, and 
one of the front wheels meets a large stone or other obstacle, the 
sudden compression of the spring on that side lifts, or tends to lift, 
the front of the vehicle. Fig. 1 is a front elevation, and ~2a 
plan of the front wheels and axles of a motor vehicle fitted with 
this invention, Tke front axle 3 has fitted to it a single spring 6 
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parallel therewith in the manner shown. The pin 13is rigidly con- 
nected to the frame of thecar 11. The bearing sleeve 12, bolted to 
the top of the spring 6, is fitted to the pin 13, so that the axle 3 
and spring 6 are capable of oscillation thereon when one of the 
wheels passes over a stone or other obstruction in the road. As 
the wheel passes over the obstacle, the sleeve 12 performs a slight 
rm tatory movement upon the pin 13, and so transmits only half of 
the shock to the vehicle through thespring, the pin 13 being placed 
in the centre of the wheels, as compared with that transmitted 
ba erg yg a is fitted to the axle in the ordinary way.— November 
hy ¢ 


2737. February 3rd, 1904.—APPARATUS FOR PREVENTING THE 
TRANSMISSION OF CONCUSSIONS DUE TO UNEVENNESS OF THE 
ROADWAY TO THE FRAMING OR Bopy oF VEHICLES, Coloman 
Stefan and another, 83, Schonbrunnerst: , Vienna, Austria, 

The title explains the object of the inventor. There are five 

figures. Fig. 1 an elevation, Fig. 2a part sectional plan. Mounted 

loosely on the axle A is a segment-shaped piece B, having two 
slots s, The elbow lever C is pivotally mounted on the pin x in the 
plate G attached to the vehicle body or frame. The pin r works 

im the slot Z and the slot s, One arm of the elbow lever C is 

provided with two rollers mand x at different distances from », 








When a vehicle is con-. 





The lever D is pivotally mounted at » on the frame G. The end 
of the lever D engages with the roller hk on the spring E. The 
parts are duplicated symmetrically on the other side of the axle A, 

"he axle A on meeting an obstruction or unevenness in the road, 
slides upward in the slot S in the direction of the arrow «, and 
transmits the movement through the pins 7 to the lever C, thence 





by the roller x, and if the movement be continued, through the 
roller m to the lever D, and the lever D compresses the spring E. 
The respective positions of the roller x m, from the respective 
centres u p, ensure an easy movement of the spring E when the 
roller ” is in action, and a greater resistance of the spring E when 
the roller m is in action. The spring E, therefore, moves easily 
with the slight obstruction or unevenness in the roadway, and 
offers an increasing resistance as the obstruction or unevenness 
increases,— November 30th, 1904. 


ORDNANCE. 


20,104. September 17th, 1904.—IMPROVEMENTS RELATING TO 
APPARATUS FOR LOADING ORDNANCE. C, P. E. Schneider, Le 
Creusot, France. 

This invention has for its object the use of an articulated or chain 

rammer for use with an ammunition cage or carrier. There are 

four figures. Fig. 1 is an elevation, and Fig. 2 is a part sectional 
plan of the invention. The rammer is constituted by a series of 
articulated links 123... m, forming a chain, which is stiff in 
one direction and flexible in the opposite direction of its move- 
ment. To one end of the chain is fitted a pusher , it is hinged at 
its other end to the drum a, mounted on a shaft 4, carried in casing 
e. The casing or support ¢ is fixed to the ammunition carrier or 
caged. The puiding rails f for the cage are carried in the fixed 
cheek ¢, g is the endiess chain of the ammunition hoist gearing 
with the pinion /, thus operating the rammer by the same trans- 
mission gear that serves to elevate the cage. The pinion / is 
locked by the brake ¢ during the ascent of the cage, and is released 
by the slackening of the brake when the cage reaches the loading 





position, The rammer chain] 23... m fits the chain wheel / 
mounted on a shaft o carried by the support. A shaft p in the 
bearings 7 has keyed to it two bevel pinions r, s, the pinion r gears 
with a bevel pinion ¢ keyed upon a shaft 0. The double bevel 
pinions x, 7 slide on feathers on the shaft x, operated by the lever 
y. In the position 1! of the lever, the pinion w and the pinion / 
are brought into gear, and the rammer, asin the position of Fig. 1, 
unwinds, introducing the projectile into the entrance of the 
charge chamber. The lever ¥ is then moved to the position y?, and 
the bevel pinion ~ gears through the bevel s, and rotates in the 
opposite direction, so as to withdraw the rammer into the position 
shown, and permit of the descent of the powder charge into the 
compartment of the cage previously occupied by the projectile, 
the rammer is then again actuated as in the first instance. The 
powder charge is thus introduced into the gun, and in its move- 
ment pushes in front of it the projectile w#.— November 30th, 1904. 


MISCELLANEOUS. 


7727. March 31st, 1904.—IMPROVEMENTS IN COMBINED STEAM 
AND HypravLic HAMMERS. Oliver Imray.—Communicated from 
abroad by Kalker Werkzeugmaschinenfabrik Breuer, Schumacher 
and Co., in Kalk, near Cologne, Germany. 

This invention relates to combined steam and hydraulic hammers, 

and consists of an arrangement of the cylinders whereby a one- 
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sided loading or straining of the hammer frame is avoided and 
smooth working of the hammer is ensured. This result is effected 





chiefly by placing the steam and hydraulic cylinders in one plane, 
There are three figures, Fig. 1 is a sectional elevation. The 
steam ene « and ¢ and hydraulic cylinders 4 and d are 
arranged in one plane, passing through their centres, ‘The four 
working plungers and pistons g, 4, /, are respectively so combined 
with the operating cylinder 4 and hammer / that no bending 
moments can occur within these working parts, and a smooth 
working of the hammer is obtained. The stationary hydraulic 
plunger / is fixed to the bottom of steam cylinder a, and the 
hydraulic cylinder | is connected to the steam piston g by ten- 
sional rods, so that on the upward stroke of the latter the esol 
/ is drawn up over the plunger, The downward pressure of the 
steam upon the bottom of the cylinder « is counteracted or 
balanced by the upward pressure of the plunger / thereon, On 
the upward stroke of the cylinder 4, the liquid is forced therefrom 
into the upper end of the cylinder d so as to cause the plunger /: 
and hammer block / to soem their working stroke, the hammer 
block being afterwards raised by side rods connected to the piston 
‘in the cylinder c,.—November 30th, 1904. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Opicial Gazette. 


773,079. Martne ENaine Governor, A. Kerr, New Brighton, 
England,— Filed February 23rd, 1904, 
Claim.—In an automatic governor for marine engines, the com- 
bination of a cylinder arranged below the water-level in the tunnel 
of a ship near the propeller, and having two water-inlets connected 
therewith, a cock for controlling the escape of air from the cylinder, 
a water-tight piston within the cylinder and having a rod pro- 
jecting from the cylinder and provided outside of said cylinder 
with a plurality of arms, a bar connected to and projecting on 
opposite sides of said piston-rods and engaging suitable stationary 


73679) 





guides, springs adjustably connected to said bar on opposite sides 
of the piston-rod and adapted to regulate the stroke of the piston, 
an electric switch having pawls projecting into the path of the 
arms on the piston rod, a throttling cylinder, a piston within said 
cylinder and connected with the main throttle valve of the engine, 
an auxiliary cylinder, a piston therein connected with and adapted 
to operate the valve of said throttling Bawa a solenoid for 
actuating the valve of said auxiliary cylinder, and an electric 
circuit including said source of electricity, said switch, and said 
solenoid. 
773,106. Pree Jort, H, Stier, Chicago, Ill.—Fikkd June 6th, 1903 
Claim.—The combination of a plurality of hollow boxes movable 
angularly with relation to each other in two parallel planes, with a 
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series of parallel pipes connecting said boxes and swivel joints for 
securing said boxes and pipes together constructed and arranged 
to permit the boxes to be removed relatively to the pipes in planes 
at right angles to the axis of the pipes, 








ALMANACS, DIARIES, &c. 


We have received from Messrs. Cutbill, King and Co., of 
Nicholas-lane, London, a set of refills for the date cases issued last 
ear. The Trent Navigation pene on be wall calender resembles, 
in its general features, last’ year’s production, with the exception 
that this year an illustration of the company’s boats in Hull ks 
is given. No more welcome publication of the kind makes its 
annual appearance than the combination of blotting pad and diary 
issued by the Electrical Power Storage Company, Limited, Great 
Winchester-street, London. The diary contains, besides a large 
amount of useful information, a coupon insuring the Beye nr 
against railway accidents to the amount of > e Hart 
Accumulator Com ny. Limited, Stratford, E., has also issued a 
useful blotting pad. The firm of A. Ransome and Co., Limited 
Newark, has sent us a number of blotting ns on which is printed 
an almanac. Messrs. Shand, Mason and Co. have sent us a wall 
calendar, the principal features of which are illustrations of some 
recent fire engines. The wall calendar which Merryweather and 
Sons, Limited, have issued, is a highly artistic production on a 
stout green card, with coloured illustrations of a motor fire engine, 
a hose wagon, and a fire float. Messrs. Peckett and Sons, B |, 
blish a wall calendar with a neat coloured illustration of a tank 
locomotive, For artistic treatment the calendar received from 
Messrs. Ashwell and Nesbit, Limited, deserves a word of praise. 
The allegorical figures are reproduced with good taste, and the 
= of dates is such that they can be read in the largest 
ce. 

In our reference to the wall calendar published by Messrs. John 
Rogerson and Co., Limited, in our issue of December 23rd, we 
should have stated that each monthly sheet was intended to fold 
ever, and is not intended to be torn off. 
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STEAMSHIP PROGRESS. 





A.THouGH the year past was most eventful in the size 
and speed of the’ steamships laid down and in course of 
construction, nob much information is forthcoming, and 
public interest appears to have slackened. As for the 
25-knot Atlantic vessels said to be building, they seem 
quite forgotten over here. However, the model was 
shown, to a scale uniform with the rest of the Cunard 
fleet, in the St. Louis Exhibition, of a four-screw turbine 
steamer, 40,000 tons and 75,000 to 80,000 horse-power. 
Future generations will wonder at our apathy in a time 
of such important development; but we live too close to 
the events to realise their relative importance. The year 
1905 promises to surpass every year past in the number 
of huge ocean steamers, either to be launched or ready 
for launching, such as those for the White Star line, 
surpassing the Baltic even in size. In an account of 
‘Steamship Progress” published in these columns a year 
ago, the conditions were laid down which must be fulfilled 
when the speed is specified over a voyage of given 
length, and a logarithmic chart was given, showing these 
conditions graphically, so as to be read off on a given line. 
I'roude’s law, which has stood the test of all practical 
experience, was taken as the basis of the computations, 
and at the same time the modification was shown, due to 
a variation on Froude’s law, adopted from internal 
evidence by an Admiralty Committee, to exhibit alterna- 
tive designs of a different scale. According to these laws, 
the various quantities, such as length, tonnage, power, 
coal consumption, pressure, revolutions, &c., for a given 
voyage are found to vary as simple powers of the speed 
required ; hence the advantage of the logarithmic scale- 
chart employed, as the various representative lines now 
become straight, the index of the speed giving the slope 
of the line. The table following gives the index of the 
speed required for the various quantities, in accordance 
with F'roude’s law, and the other which we may call the 
Admiralty law; and now, arguing either from the per- 
formance of the model towed in an experimental tank or 
from a full-sized vessel of successful design, the results 
are read off on the logarithmic chart fora newspeed. As 
shown in the chart on page 6, January Ist, 1904, it is 
convenient to stretch the horizontal logarithmic slide-rule 
scale of speed to tenfold the vertical scale. 


Table of Index of Speed for a Voyage of given length, D Nautical 
Miles. 


Froude, Admiralty. 


Sneed; in ante D5 Sie sc hs eS OR ee a 
Chronometer hours of voyage, 1 ad .-1 1 
Lemme, indeek, foie etre ace ace 68 1 
Sartupe, in eqpunce:- feeb, Bo. 85 as ccc wee Mee ee B® 
Displacement, in cubic feet, V... ... .. 6... 8 
Tonnage, T = M awe tole -ca6e.) ti, eee 3 
Resistance, in lb, R= /fS#... ... Secs amet te 4 
Resistance, in lb, per ton, r = : =/ = ca + 1 
Horse-power, H = ise (and engine-room 
complement, grate area, “ "a oe 7 5 
Horse-power per ton, > wot Be a 2 
Coal per voyage, tons, C = 0 i 
at x lb. per horse-power hour 6 4 
Coal per ton, 4 aes Sewn 0 1 
Pitch of propeller, in feet, P ... ... 2 1 
Revolutions per minute, N = . é -1 0 
2 2 


Steam pressure, lb, per square inch, p... 5 ees 
When the index happens to be zero it means that the 
corresponding quantity is constant, and its representative 
line is horizontal and parallel to the scale of knots. We 
can take the knot as a speed of 100ft. per minute, which 
gives 330 knot-pounds to the horse-power. Itis assumed 
that the hull, engine, and propeller are made to the same 
drawing, but this geometrical scale breaks down when it 
comes to boiler capacity. 

The experimental law on which the calculation is based is 
that ofa resistance varying as the wetted surface or square of 
the length, and as the square of the velocity conjointly ; 
though not strictly accurate in ignoring wave making, it 
is close enough to the truth for the preparation of a new 
design, such as a 25-knot Atlantic steamer, in its size and 
main features; slight modifications can be allowed for 
afterwards. 

Now, when the vessel is designed to be run in accord- 
ance with Froude’s law at a speed proportional to the 
square root of the length, the total resistance of the water 
is found to be proportional to the tonnage, or, reckoned 
as on railways, the resistance in pounds per ton is the 
same for all design, and so also is the coal per ton- 
mile, while the horse-power per ton is proportional to 
the speed. For a vessel not too long out of dock we 
may take as a fair average horse-power per ton vs 
speed in knots. This implies a resistance of 22 lb. per 
ton, or. an equivalent incline of about 1 in 100. With 
a coal consumption of 2]b. per horse-power hour, this 
works out to a little over 2 0z. per ton mile, the same 
figure as given in “Findlay’s Railways, 1888,” the 
steamer having the advantage in the extra length of 
the sea mile, due to its compound and condensing 
system. 

The blue ribbon of the Atlantic is held at present by the 
German Kaiser Wilhelm II., which has crossed from New 
York to Plymouth in five days and a-half, on a voyage of 
3112 miles, and the dimensions of 26,000 tons and 40,000 
horse-power, for 23°5 knots, fal!s into line with preceding 
design, in accordance with Froude’s Law. But when the 
calculations are carried out for a 25-knot steamer on this 
law, the dimensions and power run into such large figures 
as to render the design impracticable, if only because such 
vessels could not enter the terminal ports, or any dock in 
existence. A compromise must then be made with a 
design in which a greater fraction of capacity must be 





sacrificed for coal and machinery; and the modification 
is introduced at the suggestion of the Admiralty Com- 
mittee to make the length grow, not as the square of the 
speed on Froude’s Law, but as the speed in the first 
power ; and then the other quantities alter in proportion, 
in the manner shown in the index table. Hence, from 
internal evidence, the theory is arrived at of the design 
of the four-screw turbine steamer of 40,000 tons, and 
2 horse-power per ton for 25 knots, shown in the model 
at St. Louis. Coal endurance over a long voyage of 
assigned length is the sole cause of the need of such 
large tonnage where high-speed is required, for a given 
voyage or radius of action. 

Eight scouts are being built for the Admiralty, we read, 
designed for equal speed but greater radius of action than 
the destroyers, so as to run at 25 knots for 8 hours, a 
radius of action of 200 miles. Their radius of action, 
being inversely as the square of the speed, is increased to 
1250 miles at 10 knots; but if the coal is to last for a 
voyage across the Atlantic of 2800 miles, the speed must 
be reduced to under 7 knots. The inspired account puts 
the Transatlantic speed at 10 knots, in which case the 
diameter of action at 25 knots must be taken at 400 
miles. The confusion between radius and diameter is 
well known, but it led to the ramming of the Victoria. 

In the enthusiasm of the remarkable results attained last 
season in motor boat races, a competition for “ La Coupe 
de |’Atlantique’’ was proposed for a run across to New 
York; but on cool reflection and calculation the absurdity 
was manifest of the attempt. 

For the visit to South Africa the British Association is 
promised a sustained sea speed of about 15 knots over 
the voyage of 6000 miles between Southampton and 
Cape Town. 

The draughtsman can attend to geometrical simili- 
tude, where the single variable of scale alone requires 
consideration. But the numerous independent variables 
involved in the laws of mechanical similitude form the 
object of a complicated science, which is the real foun- 
dation of engineering design. Order can only be evolved 
from chaos by making the variables vary one at a time, 
as in Froude’s Law; thus we compare great things with 
smal], and conversely. 

The model-yacht enthusiast, young or old, is famillar 
with the difficulty of ballasting, required in his model in 
a scale quite disproportionate with the full-size ship. If 
his 3ft. model, ballasted to geometrical scale, is to imitate 
the behaviour of a 300ft. ship sailing 12 knots ina 10-knot 
wind, he must allow for a one-knot breeze, scarcely 
enough to ripple the water, and then his model would go 
1:2 knots, heeled over to an equal angle. A model 
steamer, too, would obey a similar law. 

This appeal to toy mechanical similitude must not be 
despised by engineers, as the Gosport experimental tank 
of the Admiralty is an application of the same idea, and 
saves risk of expensive failure in the full-size ship; and 
now-a days our private yards are fully alive to the 
importance of model research on a smal] scale in an 
experimental tank. G. 








TIDAL POWER SCHEMES. 
No. I. 

THE utilisation of tidal power is a theme of perennial 
interest. In view of the increasing cost of coal and the 
ultimate exhaustion of the coal supply the attention of 
engineers cannot but be directed towards the considera- 
tion of other sources of power. There are three great 
natural sources of power of which, up to the present, 
comparatively little use has been made:—(1) The wind. 
(2) Streams or natural reservoirs of water at a consider- 
able altitude. (3) The tides. 

Of these the first source is daily receiving greater atten- 
tion, but its uncertainty and the fluctuations of power 
derived from it render its uses limited. The second has, 
owing to the many excellent types of turbines now in the 
market, come prominently before the public; but here, 
also, the supply of water is variable, and much power is, 
owing to its inaccessible position, unavailable for ordinary 
work. The third has never been utilised on a large scale, 
though its regularity and certainty give it a distinct 
advantage over the first two. The rise and fall of the 
tides are practically independent of the atmospheric and 
meteorological phenomena which militate against the use 
of wind and stream power. 

Though wind and streams generally offer a greater 
return for a small outlay, there is no intrinsic difficulty in 
making use of the tides, nor is it improbable that a tidal 
power scheme, if properly financed and engineered, might 
be made a commercial success even at the present day. 

The subject has suffered so much at the hands of the 
dilettante philosopher, and so many impracticable schemes 
have been put forward, that the man with money to 
invest may readily be excused if he flatly refuses to give 
the matter even a moment’s consideration. The writer 
of the present article has, however, no particular scheme 
in view, and he hopes that, assured that no appeal is 
about to be made to his pocket, the reader will have 
sufficient leisure and interest to follow a brief réswmé of 
tidal schemes projected or actually carried into practice, 
together with some deductions therefrom. 

To a casual observer it might appear that a great deal 
of power is daily exerted by the tidal forces in raising 
ships and other objects floating on the surface of the sea 
from low-water to high-water level. The work done is, 
however, relatively small, as recourse to figures readily 
proves. 

Let us take, as an example, H.M.S. Kent afloat ata 
place where the range of tide is 15ft. By referring to 
the Navy List we find the displacement of this ship to 
be 9800 tons. Assuming the rise of the tide to take place 
a six hours, the average horse-power exerted upon the 
ship is— 

9800 x 2240 x 15 
38,000 x 6 x 60 
quite an insignificant amount when we observe that the 





= 27$ nearly, 











indicated horse-power of the engines is given as 22,000. 

Notwithstanding this, the author has been informed 
that a small town on the Western Coast of the United 
States is at present being lighted by electricity, the 
power, or part of it, being derived from a floating hulk or 
barge, which rises and falls with the tide. He has not 
been able to verify the statement. 

An example of useful work being done by the tides may 
be observed in the tidal compartment of the Tsien-Tang- 
Kiang, which flows into the China Sea about sixty miles 
south of the estuary of the Yang-tse-Kiang. The 
phenomenon of the bore is here very marked, the tide 
coming up stream with great impetuosity, and sometimes 
with a wall-like face about 12ft. high. The Chinese have 
constructed jetties pointing up stream at various places 
along the banks, can behind these shelters the junks lie 
aground waiting for the bore to carry them up stream. 
It is an interesting sight to see twenty or thirty junks 
with all sails set but with bows pointing in every direc- 
tion, being swept up stream at arate of about 10 knots 
an hour, taking shelter once more behind the jetties as 
the current slackens. In one “rush” the junks may, 
in addition to their horizontal movement, rise 20ft. or 
more. This is an example of useful work derived from a 
tidal current, but for satisfactory results we must look 
neither to currents nor to the raising of floating bodies 
by the tide. Any tidal power schemes which have proved 
to be materially successful derive their energy from tidal 
water trapped at high water in artificial or partly natural 
basins. It is to schemes based on this principle that we 
must direct our attention. 

In the first instance, it may be well to describe some 
examples which are, or have been, actually at work. 
At Bembridge, in the Isle of Wight, a large body of 
water is retained after high water by means of embank- 
ments formed on the natural shoals of the estuary on 
which the town is situated. The rising tide opens the 
lock gates, and the water continues to flow in until high- 
water is reached. The slight outward current generated 
when the tide turns, suffices to close the gates, and the 
imprisoned water is then used to drive a mill wheel of 
moderate size. 

In the neighbourhood of Burntisland, in Fifeshire, 
there is a small mill, now dismantled, which is still 
called ‘‘ Seamills.” It was used for grinding corn, and 
the motive power was derived from tidal water, advantage 
being taken not only of the outflowing, but also of the 
inflowing tide. On the same coast, not very far away, at 
Rosyth, on the Firth of Forth, a small foundry was run 
much on the same lines as at “Seamills.” The whole of 
the machinery was actuated by tidal power. These 
works are nowin ruins; no trace remains of the water- 
wheel and the reservoir has been filled up. 

In all the foregoing examples an ordinary mill wheel of 
the old type was used. But as such wheels will not work 
at all when wholly drowned, and with a greatly decreased 
efficiency when the tail water rises even slightly above 
the normal, it is not difficult to assign a reason for their 
being abandoned. The ideal water motor for the utilisa- 
tion of the tides is, of course, the modern reaction turbine 
which works with practically undiminished efficiency 
even if submerged to a considerable depth. 

An approach to the turbine is found in the tidal mills 
for grinding corn which are common on the marshy 
shores of Andalusia and the creeks of the Rio Tinto. The 
wheels, or “arroyenos,” in most common use are of a 
rude type, and their efficiency seldom exceeds 0-10. 
The wheel itself is generally about 6ft. in diameter, and 
works horizontally in a cylindrical brick chamber about 
8ft. high. It is supported by a vertical spindle connected 
directly to the revolving mill stone. The wooden blades 
are about 3in. deep at the periphery, hollowed out to 
catch the water, and ranged round the hub like the spokes 
of a cart wheel. The water is admitted tangentially 
through a hole in the brickwork in the same plane as the 
wheel, the amount being regulated by a piece of wood 
which covers the inlet either wholly or partially, as 
required. The water is retained in the natural creeks by 
embankments across the entrance. Excavation is resorted 
to if necessary, the contents of each reservoir being from 
half a million to a million cubic feet. The water enters 
the reservoir at flood tide by an opening about 8ft. wide, 
its return being prevented by a heavy wooden shutter 
which the pressure of the impounded water closes. Even 
this rude apparatus, with its maximum efficiency of 
10 per cent., pays. The power exerted by the wheel 
averages *75 horse-power. The average speed of rotation 
is 50 revolutions per minute, and a single stone grinds 
about 14 bushels per hour. This “arroyeno” has a 
certain historical interest as being probably the prototype 
of the modern turbine. 

A new type of wheel with fewer blades or buckets, and 
having a diameter of only 3ft., is now coming into use. 
The buckets resemble those of a Jonval turbine. This 
newer type of wheel has a much higher efficiency than 
that just described, averaging about 0°35, and it develops 
an average of 2} horse-power. The spring range of tide 
at Huelvais 10ft., and the range at neaps is 7ft. 6in. The 
number of stones at work simultaneously is regulated 
according to the head, and work continues until the head 
falls to 3ft. On account of the treacherous nature of the 
foundations the mills are of moderate height and light 
construction. The water is led to the wheel chamber by a 
culvert carried beneath the building. The mills are 
operated only at spring tides, the neap range being too 
small to admit of economical working. 

One of the most promising proposals for tide utilisation 
is due to M. Deceur, a French engineer of some 
eminence. This project consists essentially in the. con- 
struction of two basins, the water level in one, the “ high- 
water basin,” ranging from high water to, say, one-third 
of the tidal range below high water and the water 
level in the other, the “ low-water basin,” from one-third 
of the tidal range above low water to low.water. Dis- 
charge through an installation of turbines takes place 
from the high-water basin to the low-water basin; as 
indicated by the straight arrow in Fig: 1, 
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The curved arrows indicate the flow of water into the 
high-water basin and out of the low-water basin. 
Discharge into the former takes place automatically as 
soon as the tide outside rises above the water level inside. 
The converse takes place in the low-water basin, the gates 
opening outwards as soon as the outside water level falls 
below the inside. 

The following translation of extracts from M. Decceur’s 











description, published in the Génie Civil of the pro- 
posed application of his principles to the port of Havre, 
will explain in detail the nature of his proposals :— 

“The motive power due to the variable head between 





the basins may readily be calculated graphically. Let us 


call H—Fig. 2—the difference of level cérresponding to | 


the least oscillation of the tide at neaps, and let us draw 


between two horizontal lines spaced at a distance H apart, | 


the undulating line which represents sea level at each 


instant starting from full tide, the summits of the curve | 


being spaced at a horizontal distance proportional to the 
oe seem two tides, which is almost twelve hours 
and a-half. 


“Tf we limit the oscillation of the water level in each | 


basin to } H the heights of the water on each side of the 
dam will be represented by two curves coinciding, at high 
and low water, for three hours and a-quarter, on an 


Fig. 2. 
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average, with the tide curve, and separating therefrom for 
nine hours and a-quarter, following lines almost straight 
and inclined in opposite directions. 

“ The vertical distance between the two curves gives us 
at each instant the desired available head, which varies, in 
this — from 0°53 H to 0°80 H. Its mean value 
is } H. 

“In order to find the mean delivery of the turbines itis 


| placed under, instead of over, the running rail, 
| being of necessity mounted on the bogie frame, when its 


V (cubic metre) = 10,000 x 


3 
This, with a mean fall of } H gives the power in H.P. 
of 75 kilos. 
_ 1000 SH? 
Fa = “75° 80 


and for the utilised power, allowing for the turbines an 


efficiency of 75 per cent., 
F, = SH'» 
3 
We shall in a future article discuss the schemes based 


3! 
+ 
N 
N, 

















K-----.-------—--- ~~~ + - 


on these calculations which M. Decceur has proposed for 
the banks of the Seine at Havre, the first of which pro- 
| poses a basin of an area of 1000 hectares near Honfleur, 
and the second a similar basin on the opposite shore. 








NEW BOGIES FOR THE ELBERFELD SUS- 
PENSION RAILWAY. 


In the issues of THe ENGINEER of October and November of 
1902 there was given a full description of the Langen Mono- 
rail Road as built at Elberfeld. It was then mentioned that 
| Herr Oberingenieur Schmitz was experimenting upon a new 
design of suspending bogie which would eliminate some 
irregularities in the action of the driving effort and an occa- 
sional erratic side-swaying that caused discomfort to the 
| passengers when they arose. The new carriage has been proved 


| entirely successful in carrying out its designer’s aims, and we 


are now able to explain this improved construction by help of 
the drawings above. 

There are two main objects fulfilled by this alteration of 
the original design. In the first place, the motors are now 
The motor 


| mass lay above the rail, its centrifugal force in rounding 
| curves tended to tilt the bogie frame in the opposite direction 
| to that in which the car-body swings, and thus strained 
| somewhat severely the swivel and bearing-spring connection 
| between the two. It proved, however, a difficult matter to 
| find room for the motor below the rail, as the carriages could 
| not be lowered on account of the station platforms. Room 
| has been made for the motors by fashioning a hollow recess 
at each end of the car roof. 

| Secondly, it was desired that the driving joint between 
| bogie frame and car should be brought as nearly as 
' possible to rail level, as upon this depends the absence of 


necessary to divide the volume of water which enters the 
low-water basin during the time it is separated from the | 
sea by 33,300, the number of seconds contained in nine hours 
and a-quarter. This volume may be expressed thus :— 


By B 
ey 
S representing, in hectares, the total superficial area of 
the two basins, and H being in matres. 
The required delivery is therefore, in cubic metres per sec. 
g — 10,00 S H_SH 
~ 88,800 2° 20 


jerkiness, or intermittently sudden tugging character, of the 
driving action, The higher this joint is above the rail, the 
greater is the tendency to ride on the front wheel when 
sudden changes of travelling resistance occur from whatever 
cause. It will be seen that both these objects are completely 
attained in the new design. 

The illustration shows one bogie only. The bogies at each 
end are similar in every respect, except that they are right 
and left-handed. In each bogie there are two axles, with one 
wheel on each axle. One axle only of each bogie is driven, 
namely, that nearer the middle of the car. There are thus 
two motors to each car. The wheel tires are 750mm. 
diameter ; the travelling speed is 40 kiloms. per hour ; and the 
energy consumption is 662 watt-hours per car kilometre. At 
normal speed the wheels thus rotate at 283 revolutions per 
minute, and the mean power exerted is 26} kilowatts, or 
| 36 horse-power. 
| The bogie frame consists of an upper longitudinal box 

sirder A A; a parallel trough girder G just above rail level ; 
and a third longitudinal bottom girder H ; these three girders 
| being stiffly bound together by two verticai girders K K. The 
| three longitudinal horizontal girders lie in the vertical plane 
| of the monorail. The girders K K are cranked so as to pass 
down the outer side of this outer rail, clearing it by a little 








over 4in.—110mm. The motor L is secured to the lower 
girder H, and drives, through two pairs of bevel-toothed gear 
and a vertical inte:mediate shaft, on to the horizontal axle of 
the driving wheel R. The bottom girder H also carries the 
two safety guards M M, which are arched to a centre 
coinciding with the top surface of the rail, and which fit, 
with a clearance of }in., under the rail-carrying girder, and 
thus prevent any derailment by jumping of the wheels at 
rail joints and accidental obstructions. The middle girder G 
has two openings under the wheel axles, in which openings 
the two wheels lie. It carries the guard-rail N, which pre- 
vents lateral derailment in the event of breakage of a wheel 
or axle, when the girder G falls on the rail and slides on it, 
thus supporting the bogie and car in default of proper wheel 
support. The upper girder A A carries the axle-boxes of the 
two wheel axles, the air-brake cylinder U, and the collar 
bearing E. The two vertical end girders K K carry, through 
short links, the two beam-plate springs F F. 

The monorail supports the wheels; these through the 
axle-boxes carry the top girder AA; from this, through K K, 
hang the springs F F, and these springs carry at the middle 
of their length the vertical swivel pin D, from which hangs the 
whole weight of the car body. The pin D is fixed fast in the 
top of the strong and very stiff cranked vertical girder bracket 
B, seen plainly in the section, the base of which spreads 
horizontally into a massive cross girder stretching right over 
the roof of the car, and riveted to the top longitudinal side 
beams of the car body. 

From the drawing it will be seen that the swivel-pin D 
rests in a foot-step E. The upper flange of this foot-step is 
extended in two strong side lugs, in the under surfaces of 
which are turned semi-globular bearings. These cup bearings 
rest on the globular heads of the centre shackles of the plate 
springs F. This form of bearing gives the maximum possible 
freedom of elastic jointing between the springs and the pin 
D which they carry. 

The pin D at its top end swivels in the collar bearing E, 




















JAN. 13, 1905 





THE ENGINEER 





81 








which is externally a square block having a sliding fit inside 
the box girder A A of the bogie frame. The pin D being fast 
in the bracket B and thus rigid with the car body, this top 
collar bearing E keeps the car body and bogie frame in vertical 
alignment at the top level of the latter. They are again kept 
in alignment at the level of the bottom bogie girder H by the 
pin X. This pin is fixed rigidly in the cross-girder base of the 
pracket B. It swivels in the block Y, which is of square out- 
side shape. This bloc’ Y has a sliding fit between two short 
plate springs, bolted to the girder H, and these springs allow 
it some lateral flexibility of position in the bogie frame. This 
is necessary, in order to allow the two bearing springs F F 
to deflect by slightly different amounts, which is essential to 
their free action and easy riding, but the springs at X Y 
prevent the vertical centre plane of the bogie deviating by 
more than a very small angle from that of the car body. 

The vertical cranked bracket B is, of course, placed near the 
centre of the length of the bogie, and stands between the two 
running wheels and between the two end brackets K K of the 
bogie frame. The ends of its cross-girder base are strongly 
riveted to two steel girders OO running along the top of the 
car body over the windows. These girders OO are thus 
suspended each at two points of its length, namely, at the 
centres of the leading and rear bogies. To these girders are 
rivetted __u irons carrying the floor-sills of the car bodies. In 
fact, all parts of the car body are suspended from the top 
side beams OO. In the car wood is used only for filling in ; 
all the structural parts are of rolled steel and iron, and cast 
iron. 

There are three means of braking. The drawing shows quite 
clearly the linkage of the Westinghouse air brake, operated 
from the air cylinder U. There is one brake block only on 
each wheel, acting on its top surface—the most efficient point 
of application for a single brake block. In the drawing the 
lever x indicates how this brake is operated by hand. The 
two levers x on the two bogies are connected so that both 
brakes are simultaneously applied by either the driver or con- 
ductor. Both motors are also controlied so that electrical 
braking may be employed. The controller gives series- 
parallel regulation of the two motors of each car with the 
necessary rheostat starting resistances. The current is taken 
from an overhead conductor rail by a sliding contact, which 
has been previously described. 








LITERATURE. 


‘* Minutes of Proceedings’’ of the Institution of Civil 

Engineers. Volumes clv., clvi., clvii., and clviii. 

From the contents of the last year’s volumes of the Institu- 
tion it appears that the session 1903-04 was one of the 
most successful and memorable on record. For the first 
time in the history of the Institution the Navy was 
represented in the chair, Sir William White. being pre- 
sident. The following five gentlemen were added to the 
list of honorary members:—H.R.H. Prince Auguste 
D’Arenberg, the Right Hon. Joseph Chamberlain, Sir 
Archibald Geikie, Viscount Goschen, and Viscount 
Kitchener of Khartoum. The list of ordinary members 
shows a satisfactory increase, the number on July Ist of 
last year being 7659, as compared with 7459 on the 
corresponding date of the previous year. 

At the usual weekly meetings held in the Institution 
during the winter months no fewer than nineteen papers 
were read and discussed. The titles of some of the more 
interesting, with a brief note of their contents, is given 
below. “ The most Suitable Forms of Turbines for Low 
Falls,” by Mr. Alphonse Steiger, gives a description of the 
different types of machines, and briefly states their advan- 
tages and disadvantages for working under different condi- 
tions. The conclusion drawn from the paper is that no one 
type of machine is suitable for all conditions, owing to 
the variable character of low falls. In designing these 
turbines, it is stated that four facts must not be lost 
sight of :—(1) That the flow of water varies greatly, and 
is seldom constant; (2) it is not practicable to store the 
water ; (3) for this class of work the first cost of the plant 
is greater than for high falls; (4) the lower the fall the 
greater is the gain in power over that of an ordinary 
water wheel by the employment of an efficient turbine 
carefully adapted to the local condition. Pressure tur- 
bines are recommended as being the most suitable for 
use in the British Isles, It is pointed out that a turbine 
which gives good results in one place may be totally 
unsuitable for use under different conditions. The author 
thinks that the prejudice against machines of this 
type will be overcome when they are better understood 
by those who own and use them. 

In the paper on the “ Construction of Railway Wagons 
in Steel,” by Mr. J. D. Twinberrow, some instruc- 
tive remarks on the design of the wagon are given. 
The reason for the inferiority of wood as compared 
with steel is said to be due to the fact that the 
only practical section of the wood is rectangular, and 
that the moment of inertia of a steel beam rolled as 
a girder is double that of the wood for the same depth. 
Mr. Shackleford, in his paper on the same subject, dis- 
cusses the advantages of metal over timber for wagons; 
he traces the gradual change that has taken place in the 
last thirty years, and gives a comparison of weights 
between a 10-ton wagon built of oak and the latest steel 
type. The difference is given as 4 cwt. 10 lb., or 18 per 
cent.; and although it is difficult to give the relative 
strengths of the two, a table has been compiled showing 
the great difference between them. The appendix to the 
paper contains a comparison of the ratio of load to the tare, 
for wagons mounted on bogies and for those running on 
four wheels. The author is of opinion that if the 
load on each axle could be raised to 16 or 17} tons— 
as in America—then four-wheeled wagons could be 
built to give as good results as large bogie- wagons. 

In the paper on ‘‘ The Sanding Up of Tidal Harbours,” by 
A. E. Carey, the effect of littoral forces which tend to “ sand- 
ing-up” harbours is considered. A brief description is given 
of various harbours, and the difficulties that have had to 
be overcome in their construction and maintenance. The 
author is of opinion that a new departure from established 
practice is called for in building harbours. He suggests 
that where there are large townships on the coast, and 
when there is no river accommodation, that a large piled 











structure would be quite sufficient. No littoral dis- 
turbance would be produced, neither would the drainage 
outfalls be interfered with. Messrs. O. Chadwick and 
B. Blount read a paper on “The Purification of Water 
Highly Charged with Vegetable Matter, with Special 
Reference to the Effect of Aération.” The main part of 
the paper deals with water highly charged with vegetable 
matter, and it is interesting to note that waters of 
this class, although thousands of miles apart, do not differ 
very much in their chemical composition. The method 
of purification, as suggested by the authors, is given in 
their description of the waterworks at the Mare au Vacoas, 
Mauritius, but is too long to be dealt with here. Mr. 
Robert Henderson described the “ Construction of the East 
Dock at Burntisland Harbour.” This dock has an area 
of 114 acres, and took two years and one month to build. 
At low tide there is 12ft. 9in. of water over the sill, and 
28ft. 6in. at high water of ordinary spring tides. Four 
and a-half miles of sidings have been constructed in con- 
nection with the dock, which is linked with the main 
line of the North British Railway. An interesting paper 
was contributed by E. W. De Russett, on ‘“ Recent 
Developments in Cargo and Intermediate Steamers.” 
The author defines “intermediate” as meaning a vessel 
capable of travelling from 15 to 16 knots an hour, and 
having a relatively large cargo carrying capacity 
and passenger accommodation. The tables that are 
given relating to the size of merchant vessels con- 
structed during the last three years are interesting, 
and show that the United States are our chief 
competitors. In Germany, although the tonnage of ships 
has decreased during the period 1896-99 from 136,000 to 
107,000, the average size has increased by 18 per cent. 
For the corresponding period the average size of vessels 
in this country has increased 16 per cent., and the 
tonnage has risen 59 per cent. Perhaps the section on 
“ Cargo Appliances ” is the most interesting in the paper. 
The importance of loading or discharging quickly will be 
fully appreciated, after reading the author’s statement, 
that each day saved in these operations means about 
1 per cent. of the capital cost of the ship. The “turret” 
class of vessel seems to give the best results. One of this 
type, the Grangesberg—fitted with portable platforms 
for delivering ore over the side—discharged a cargo of 
10,000 tons in 85 hours. The author states that vessels 
can now handle cargo with such rapidity that it cannot be 
distributed as rapidly as desired, except in the case of liners 
with fixed days of sailing, which have very special appli- 
ances. The success which has attended the building of ves- 
sels in recent years is attributed to the more systematic 
training of naval architects and engineers, but the author 
also considers that the shipowner is entitled to an equal 
share of credit for his co-operation in the work. 

In the paper on the “ Erection of Iron Bridges,” by R. 8. 
Scholefield, the different methods of erection and their re- 
spective advantages are summarised. Numerous bridges 
are described to illustrate the author’s remarks. The fol- 
lowing papers were also read, and have been already re- 
ported in previous issues of Tak EnaineER. “Tensile Tests 
of Mild Steel, and the Relation of Elongation to the Size 
of the Test-bar,” by Professor Unwin. “The Distribu- 
tion of Mean and Extreme Annual Rainfall over the 
British Isles,” by H. R. Mill. ‘“ Deposits in Pipes and 
other Channels conveying Potable Water,” by J. Campbell 
Brown. “The Electrical Reconstruction of the South 
London Tramways on the Conduit System,” by A. Millar. 
“The Tonnage Laws, and the Assessment of Harbour 
Dues and Charges,” by H. H. West. “ The Use of Cement 
Grout at the Delta Barrage in Egypt,’ by Major 
Sir R. H. Brown. “The Barage across the Nile at 
Asyit,” by G. H. Stephens. “ Lowering the Silt of the 
Ramsden Dock, Barrow-in-Furness,” by L. H. Savile; 
and “ Aérial Suspension Cable-ways,” by J. M. Hender- 
son. Besides the foregoing list, twenty-nine other papers 
were accepted by the Council, and although not read or 
discussed at the meetings, are printed in the “ Proceed- 
ings” of the Institution. The twelfth James Forrest 
Lecture was given on April 21st by Mr. Dugald Clerk, 
the subject being “ Internal Combustion Motors.” 

The American Society of Civil Engineers in 1902 kindly 
invited the members of the Institution to America on the 
occasion of the holding of St. Louis Exhibition. The invi- 
tation having been accepted, a party, unmbering in all 104, 
which consisted of Sir William White, seventy-four 
members, associate members, students, and other guests, 
sailed from Liverpool on September 3rd last, and arrived 
in New York on the 10th. Everywhere they visited in 
the United States they met with a cordial reception, and 
the tour was a pronounced success. During the year the 
Committee appointed for the standardisation of trials for 
boilers and steam engines have completed their investiga- 
tion and issued a full report. Another Committee were 
also appointed to investigate the question of instituting a 
standard of thermo-dynamic efficiency for internal com- 
bustion engines. 


The Diseases of Electric Machinery: Their Symptoms, 
Causes, and Remedy. By C. KinzBprunner, A.M.1.E.E. 
1904. 176 pages, small 8vo, 

The Testing of Continuous Current Machines in Laboratories 
and Test Rooms. By C. Kinzsprunner, A.M.I E.E. 
1904. 326 pages, large 8vo. Publisher, Harper and 
Brothers. 

ELectric engineering may safely be said to have now 

passed the theoretical and experimental stages of growth, 

and to be fast settling down to real practical life. There 
arises naturally a corresponding demand for books dealing 
with the everyday difticulties of this department of 
practical work, and Mr. C. Kinzbrunner appears to be 
one of our new authors willing and competent to supply 
this need. . The first in the above-mentioned volumes is a 
small book of handy size, good type, sufficiently illus- 
trated by explanatory dia; s, and, in form, of very 
original design. Each left-hand page is divided into two 
columns, headed “Symptoms” and “Causes” respec- 
tively, while the facing right-hand page is devoted to the 











corresponding ‘* Remedy.” The “ Diseases” are num- 
bered in heavy Roman type, and each is dealt with in a 
well-separated paragraph extending horizontally across 
the two pages. The number of “diseases” is exactly 
100. Whether electric machinery suffers from this 
precise number of diseases, or from more or less, we 
are not expert enough to declare; but we credit the 
author with a sufficiently minute knowledge of his 
subject to suspect that he could easily supply remedies 
for a second hundred diseases if the reading 
public and the publishers presented a due demand for 
them. The difficulties met with in running dynamos 
and motors which are here dealt with are all of the 
ordinary detail character, arising frequently, sometimes 
yielding to very simple and obvious treatment, and 
sometimes being regular puzzles. As the book is 
addressed to those who have no profound knowledge of 
the complex physics of electric phenomena, the explana- 
tions given of the “ Causes” are necessarily very simple, 
and in his preface the author disclaims all pretension to 
“ completeness’ in this respect. It is sufficient for such 
readers to mention in outline the main reason of the 
difficulty, and to avoid any really wrong impressions being 
derived from the absence of complete statements of the 
sometimes genuinely obscure conditions which affect in- 
juriously the working of the machine. The whole is divided 
into fourteen sections of kinds indicated by quoting a few 
of the titles, such as “Sparking,” “Excessive Heating of 
Armature,” “Dynamo Fails to Generate,” “ Motor Fails 
to Start,’ “Noise,” “Faults with Starters and Regu- 
lators,’ &c. An appendix is devoted to “The Installa- 
tion, Care; and Maintenance of Electric Machines.” The 
information given is throughout practical and useful, and 
the “remedies” offered are sometimes even too simple. 
The form of the sectioning makes it easy for reference, 
and this must be the sufficient excuse fer occasional over- 
lapping and repetition, which is probably unavoidable 
under the condition of adherence to this plan. 

Mr. Kinzbrunner’s book on “Testing Continuous 
Current Machines” is a larger work, addressed to pro- 
fessionally educated students, and dealing with its subject 
inavery thoroughmanner. It devotes its first five chapters 
to measuring instruments and apparatus, and the methods 
of evaluating resistance, temperature, insulation, and 
speed, and its eighth chapter to magnetic exploration of 
dynamo and motor fields. The rest of the book deals 
with no-load and load characteristics, efficiency, the 
analysis of the inefficiency losses, and commercial testing. 
We have not read any other book so full and careful in 
its explanations, and the general method of expanding 
each branch of the subject is eminently clear and scien- 
tific, without being in any degree pedantic. The clearness 
of explanation is enhanced by the infrequent use of 
algebraic equations, and by an abundance of diagrams. 
A teacher cannot adopt any better means of clarifying 
his own exact physical ideas than by setting himself to 
the task of expressing them in ordinary language without 
the help of algebraical symbols with all the definiteness 
corresponding to his own knowledge. 

This Mr. Kinzbrunner has tried to do very conscien- 
tiously, and has succeeded in this effort. The only faults 
to be complained of are those of formal diction. In the 
first place, there is a good deal of repetition. In viva voce 
lecturing this cannot and ought not to be avoided, but it 
is unnecessary in a written book to the extent that appears 
here. In the second place, the author’s language is that 
of a German long practised in the use of incorrect English 
phraseology, and his work would be greatly improved if 
it were revised in respect of diction by an Englishman 
accustomed to accurate writing. But, taking it as it 
stands, it is only the few professionals of long practical 
experience who will not, after reading this book, possess 
a more intimate knowledge than before of the very 
various phenomena occurring in direct-current dynamos 
and motors. In especial will the reader gain clearer and 
completer ideas of the likenesses and differences between 
dynamos and motors of each class. 





SHORT NOTICES. 


Petrol Motors and Motor Cars. By T. Hyler White. London: 
Longmans, Green and Co., 39, Paternoster-row. Price 4s, 6d.— 
This is an entirely different type of book to most others on motors 
or motor cars, having been written more from the designer’s point 
of view than from that of the ordinary user of acar. The book has 
been divided into two parts ; the first deals only with the motor, 
including the design of the following important details :—Cylinders, 
valves, details of-motors, balancing, carburetters, governing, igni- 
tion, general design, and cooling. The second part is entirely 
devoted to accessory parts, such as the transmission gearing, 
friction clutches, gearing, brakes, ball bearings, and carriage 
springs. The formule given are stated to be the result of actual 
practice, and the mathematics throughout is not difficult. A 
number of useful tables are also given in the appendix. 


Elements of Mechanism. By Peter Schwamb and Allyne L. 
Merrill. London: Chapman and Hall, Limited. Price 11s. 6d.— 
This book is practically a copy of printed notes on this subject at 
the Massachusetts Institute of Technology, in book form. The 
explanations of the theory of the various mechanisms are clear, 
and there are no fewer than 341, and illustrations. There are 
twelve chapters, the first being an introduction, giving a few 
definitions The second and third chapters are on the composition 
and resolution of velocities and pairs of elements. Rolling 
cylinders and cones connected by force-closure, and connection by 
bands, are next considered ; whilst levers and cams, linkwork, 
parallel motions, and intermittent linkwork are given in chapters 6, 
7, 8, and 9 respectively, and form one of the most interesting 
sections of the book. In chapters 10 and 12 wheels in trains and 
the construction of gear teeth are discussed. 


The Tutorial Phusivs of Magnetism and Electricity. By R. 
Wallace Stewart. London: W. B, Cleve, 157, Drury-lane, W.C. 
Price 6s. 6d.—The rapid strides that electricity has made within 
recent years has necessitated the re-writing of the text-book of 
magnetism and electricity which the author wrote some time ago. 
The work has now been re-written and revised, and brought up to 
the standard that is necessary for the final degree work for the 
London University. There are no fewer than thirty-three chapters, 
these being classed together under electrostatics, magnetism, and 
current electricity. The explanations of apparatus and theories 
in the book are clear, and the student requires only a little 
knowledge of the calculus in order to be able to follow all the 
mathematics employed, 











oo 
to 


THE ENGINEER 





JAN. 13, 1905 








THE CLYDE AND NAVAL WORK. 


Ir is significant of the development of the Clyde asa 
centre for naval ship construction that of the ten firms 
invited to submit tenders for the construction of the two 
new battleships of the Lord Nelson class—orders for 
which were recently given out—as many as five have 
their yards on Clydeside. These are:—The London and 
Glasgow Company ; the Fairfield Company; John Brown 
and Company, Clydebank; William Beardmore and 
Company, Dalmuir; and Scott’s Shipbuilding and En- 
gineering Company, Greenock. 

The first and the two last firms have never before been 
invited to tender for battleship work, although the whole 
five have been successful in producing armoured cruisers. 
In former days, of course, the works of Napier—now in 
the hands of William Beardmore and Co.—turned out 
several battleships, while the Fairfield Company has one 
to its credit, and the Clydebank establishment four. 

More forceful evidence of the progress attained and 
foreshadowed in naval undertakings by the Clyde, how- 
ever, is found in the fact that of the five tendering firms 
on the Clyde the company succeeding in securing one of 
the new battleships is that of W. Beardmore and Co., 
whose facilities for accomplishing the work are, strictly 
speaking, as yet untried. The splendid new works of the 
company named, however, which have been under process 
of construction at Dalmuir for the past two and a-half 
years or so, give ample evidence of having been con- 
ceived, organised, and equipped with such careful skill 
and ripe experience as to render the placing of the 
order for one of the new vessels with the company 
fitting and prudent. Mr. William Beardmore’s associa- 
tion with naval shipbuilding—though, as a shipbuilder 
purely, only of recent date—has yet been long and 
intimate in the chief essentials. 

The site of the new works at Dalmuir—as was indicated 
in our outline of “ Clydeside Industrial Development,” 
in Tae Encrveer for January 2nd, 1903—is about eight 
miles below the harbour of Glasgow and covers an area of 
nearly 90 acres. It has a river frontage of close upon 
5500ft., and extends backwards from the Clyde to the line 
of the Lanarkshire and Dumbartonshire Railway, giving 
every facility for the delivering of material from all parts 
of the country. 

The shipbuilding berths, which occupy about 14 acres 
of the site near its mid-length, are six in number, and 
most of them are capable of accommodating vessels of 
the very largest dimensions now being built. On two of 
them, in fact, vessels up to 1000ft. in length and 100ft. in 
width might be laid down. The berths are so arranged 
that the vessels are launched obliquely up the Clyde, and 
a clear run of deep water of 1500ft. is available. Along 
the river, in front of the berths for a distance of 
1500ft., a cofferdam is being constructed, so that the 
tidal water will be excluded entirely from the berths. 
This cofferdam, which will, of course, be in sections 
removable when launching takes place, is 17ft. high and 
6ft. in width. Sluices are arranged in the dam to admit 
of water being. in the event of very high tides, let in 
behind, and so to equalise pressure. 

One of the berths, meantime, is being equipped with an 
overhead gantry and glazed roofing for the whole length, 
and one gantry crane and four side portable cranes, all 
actuated by electricity, will be fitted. Eventually three 
or four, if not all of them, will be similarly equipped. 
Along the head of the berths are the iron-working sheds, 
900ft. long by 135ft. in width, all supplied with modern 
machine tools capable of dealing with structural details of 
the largest and heaviest description now used. The heat- 
ing furnaces are a special feature, and in this, as in many 
other directions, experience gained at the Parkhead Forge 
and Steel Works of Beardmore and Company has been 
utilised. Gas furnaces are, of course, adopted, the gas 
being generated in producers of the Duff type, con- 
structed by Stevensons, Limited, of Preston, and described 
and illustrated in Tue Encineer of April 8th last year. 
The furnaces are regenerative for both air and gas, the 
regenerative chambers being placed below the floor level. 
For plate-heating the furnaces are 50ft. in length, and for 
angles 80ft., the doors being raised and lowered by special 
hydraulic gear. 

The various metal and wood-working shops throughout 
the establishment have a total area of 14% acres, all 
having glazed roofs, and most of them are grouped 
conveniently close to the fitting-out basin. This is 
900ft. long and 360ft. wide, with a water area of 74 acres, 
and along the river bank there is a wharf 1500tt. long, 
with sufficient depth of water alongside to enable a vessel 
to lie afloat at all times. On the west side of the basin 
there has been erected a gigantic crane of the cantilever 
or radial “ hammer” type, of German design and con- 
struction, which, tested to a load of 200 tons, is capable 
of lifting 150 tons at an outreach of 72ft., of 30 tons at an 
outreach of 140ft., and of proportional loads at inter- 
mediate distances from the centre. The transverse 
cantilever member is 232ft. long, and the crane rises to a 
height of 120ft. It is operated entirely by electricity, 
controlled from a central switchboard room, fitted on the 
top platform 120ft. above ground level. In addition to 
the large crane, there are at the dock three electric 
travellers of great height and outreach for dealing with 
lighter loads. For mooring and moving ships alongside 
the dock sides there are also numerous electrically- 
operated capstans and winches. 

The works are almost entirely operated by electric 
power, the dynamos being driven by gas engines of the 
Oechelhauser type, made by D. Stewart and Co. (1902), 
Limited, Glasgow, which are collectively of 4000 brake 
horse-power. Two engines of this type, each of 400 brake 
horse-power, will be coupled direct to two Sentinel patent 
compound intercooling air compressors by Messrs. Alley 
and MacLellan, Sentinel Works, Polmadie. 

The compressed-air installation at these works, which 
includes other air compressors than those mentioned, for 
the very elaborate pneumatic tool system being installed, 





is probably one of the largest in the country to be gas- 
driven. Compressed air and electricity are so largely 
utilised for power purposes throughout the works, and 
gas engines for prime movers, that steam has only a very 
limited sphere, the only steam boilers being three of 
small size employed in connection with the pumps, «c., 
necessary for the charging and other auxiliaries associated 
with the gas-producer plant, &c. The whole of the 
electric equipment has been carried out by Messrs. 
Vickers, Sons and Maxim, who have in their own works 
at Sheftield and Barrow utilised electric power very fully 
for a number of years past. 

The engine and boiler works, situated to the extreme 
west of the site, and covered by one roof, comprise five 
bays, the total area being nearly 5} acres. The five bays 
are each 720ft. in length, and their total width is 330ft. 
The direction of their length lies north and south, and the 
northern portion is devoted to boiler construction, while 
the southern end—that nearest the river—forms the 
engineering works. All material enters the shops at their 
mid length, and the machine tools are so disposed that 
the material under treatment progresses towards each 
end without any retrogression; the engine items to the 
extreme south end, where erection takes place, and the 
boiler items to the opposite end, where the boilers are 
built. All the bays are traversed by standard gauge rail- 
ways, and overhead are powerful electric travelling cranes. 
The height from floor level to the underside of the roof 
girders is 65ft. 3in., and from the floor to the underside of 
the crane girders 54ft., so that there is ample height for 
the erection of the largest class of machinery. In the 
erecting bays there are two overhead cranes each of 60 
tons capacity which may be joined together for a load of 
120 tons. The overhead cranes in other shops range in 
power from 10 tons to 25 tons. The equipment of the 
shops with machine tools, it need scarcely be said, is 
commensurate with the features here briefly noted. In 
the boiler-building shops machine tools are installed for 
working boiler plates up to 38ft. long, 12ft. 6in. wide, and 
2in. thick. There are flanging machines for deal- 
ing with plates to form boilers up to 20ft. diameter. In 
the engine shops the larger lathes have beds 50ft. and 
100ft. in length, with face plates 120in. diameter, while 
there are planing machines to operate on surfaces 26ft. by 
18ft., and 20ft. by 94ft. by 9f¢. 

As has been stated, the first vessel to be laid down— 
and work is now proceeding in this connection on one of 
the berths—is one of the two great battleships of the 
Lord Nelson class recently given out to private contract. 
It is to be named Agamemnon. 

Compensation is afforded for the loss to the Clyde of 
the engines for the battleship to be built by Messrs. 
Beardmore, in the fact that the machinery for one of the 
new armoured cruisers of the Minotaur class to be laid 
down in the Royal Dockyards has been ordered from 
Scott’s Shipbuilding and Engineering Company, Greenock. 
This company, as at various times constituted, has for a 
century done excellent work of an engineering kind for 
the British Navy, a recent example of which we took 
special notice of and illustrated in THe Enoineer for 
July Ist last year, being the engines for the battleship 
Prince of Wales, built at Chatham. 

The machinery for the new cruisers, which are of 
14,600 tons displacement, is to represent 27,000 indicated 
horse-power, and to give the vessels a speed of 23 knots, 
with the engines making 125 revolutions. On the triple- 
compound system each engine will have four cylinders, 
the high-pressure being 40in. diameter, the intermediate 
654}in., and each of the two low-pressure cylinders 74 in., 
the stroke being 48in. Boilers of the Babcock and 
Wilcox type will furnish the whole of the steam required 
in this vessel, Yarrow boilers being assigned to the other 
vessels of the class. 

To further the closer naval connection developed of 
late by Scott’s Shipbuilding and Engineering Company, 
great extension and re-equipment have been proceeding 
throughout the works for some considerable time past, 
and the whole establishment is now well abreast of all 
that is most modern and efficient in yards specially laid 
out for overtaking naval as well as mercantile work 
expeditiously. The company’s new tidal dock and power- 
ful 130-ton derrick crane, by Russel] and Co., Motherwell, 
are features now in all essential respects complete. 

Undergoing her outfit in the dock is the first-class 
armoured cruiser Argyle, which the company launched 
on March 3rd last. The machinery is now all in place on 
board, but the alterations to the fore part of the hull, 
which were rendered necessary by the change in arma- 
ment decided on by the ,Admiralty in connection with 
this and other vessels now finishing, has prolonged the 
work on the vessel, although all the alterations involved 
are now complete. The changein armament necessitated 
the rebuilding of a large part of the framing and shell, 
and gives the vessel a somewhat different appearance 
from what she had at launching, and as illustrated in Tux 
ENGINEER of March 18th, last year. The supports and 
stiffening for carrying the larger guns, and the additional 
shell rooms and magazines to suit the new guns, are now 
well outof hand. The other parts of the cruiser below 
the upper deck are in an advanced state, most of the 
cabins, stores, magazines, and shell rooms, &c., being 
fitted up. Several hundreds of workmen are, however, 
still engaged upon the vessel, despatch being furthered in 
every way. The Argyle is expected to be in readiness 
for trials in a month or two's time, and will go into 
commission about August next. 

The Fairfield Shipbuilding and Engineering Com- 
pany, whose battleship Commonwealth, having passed 
through all her trials successfully some time ago, is 
still in her builders’ tidal basin undergoing finish- 
ing touches, is busy with the fitting out of the 
pair of “ Scouts,”.Forward and Foresight, the former 
of which was launched about the end of August, and the 
latter early in October. These vessels, with six others 
of a like type being produced in other parts of the 
country, constitute, as is now well known, a new class 
of war ship for the British Navy. The vessels are 





not inténded to enter the fighting line in time of war, but 
to serve as attendants to the vessels of the fleet, and 
search out and convey information as to the strength and 
position of the enemy. Lightness and speed are there- 
fore essential qualities of the class, together with com- 
mensurate strength of structure for such special service. 
In the case of these vessels the Admiralty has followed a 
new line of policy, in that they have left to competing 
contractors the responsibility of fulfiiling certain broad 
conditions, not only as regards the construction of the 
vessels, but largely also as respects their design. The 
vessels of the several contracting firms in consequence 
present C'siinctive minor features, while the resultant 
general qualities will, it is intended, prove alike. Thus, 
some, as in the case of the two Fairfield vessels, have all 
their protective armour on the outside of the hull, while 
in the case of the Barrow, Elswick, and Birkenhead 
boats—two emanating from each place named—the pro- 
tective armour is partly outside and partly internal in 
the shape of the protective deck over the vital ma- 
chinery. Much interest attaches to the way in which the 
different productions may justify their respective distin- 
guishing features in actual service. Fairfield, it has 
often happened in the case of new and distinctive classes 
of naval ships, has been the first to have its abilities put 
to the proof; but the Barrow productions, in this case, 
are first due at the testing arena, and, in fact, one vessel 
from that establishment—the Sentinel—arrived at the 
Tail of the Bank about the middle of December, and has 
since been carrying out her trials on the Firth of Clyde. 

On the stocks at Fairfield satisfactory progress is being 
made with the construction of the armoured cruiser 
Cochran, the order for which the company obtained in 
September, 19038, when three other similar vessels 
were placed with firms elsewhere. In power of attack 
the Cochran and her sisters will be stronger than most 
battleships built a few years ago, will be better protected, 
and will have the ouak of the fleetest cruiser. A novelty 
in these cruisers is that they are having a portion of their 
double bottom adapted to serve as tanks for the storage 
of liquid fuel. The Cochran is completely in frame, and 
almost completely plated, including one-third of the ar- 
mour plating. The comparative emptiness of the Fairfield 
berths contributes to the concentration of working efforts 
on her structure. ; 

The battleship Hindustan—sister ship to Fairfield’s 
Commonwealth—which was launched from the Clyde- 
bank establishnment of John Brown and Co., Limited, 
early last year, left her builders’ fitting-out basin in 
the first week of November, and took her place under the 
120-ton crane of the Clyde Trust at Prince’s Dock, 
Glasgow, which deposited in place on board all the 
heavy items of deck armament, the barbette casemates 
alone weighing 60 tons each, and the guns brought by 
steamer from Elswick and the South of England. After 
docking for hull cleaning she proceeded down the Clyde 
t\-the Tail of the Bank, where she coaled and took on 
board a naval crew of 360 men, and on the 25th and 29th 
November underwent preliminary engine tests. The 
series of trials were successfully carried through, and the 
vessel is again back in her builders’ basin after having com- 
pleted at the big crane at Glasgow her outfit of guns and 
armament accessories : one item being a gun turntable of 
50 tons, all of which were brought from Elswick per the 
Admiralty steamers Bamburgh and Bison. In connection 
with warship equipment and crane lifts it may here be 
noted that at the fitting-out basin at Clydebank a derrick 
crane to lift 150 tons is being erected for the company by 
Sir Wm. Arroll and Co., of Dalmarnock Works. 

Closely following the Hindustan at the Clyde Trust 
crane, the first-class cruiser Carnarvon, built by Beard- 
more and Co., received her armament equipment, and 
this vessel too is being rapidly pushed forward to the 
speed-trial stage. : : 

The Barrow-built battleship Dominion, sister ship to 
the Commonwealth and the Hindustan, arrived at Glas- 
gow on llth October, and after being docked in the 
largest of the Clyde Trust graving docks and subjected to 
hull cleaning, painting, and general preparation, entered 
upon an inaien series of speed and consumption 
trials on the measured mile at Skelmorlie about the end 
of the month. These trials, which were carried out under 
more strict service regulations than have hitherto been 
imposed upon contractors at this stage, were highly satis- 
factory, the speed attained being one knot over the 
guarantee. The Dominion is again under the builders’ 
hands at Barrow, being formally completed for service, 
and it is expected she will be delivered to the Admiralty 
in April. 

The work of preparing the Dominion for her trials was 
undertaken by William Beardmore and Co., between 
whom and the Barrow firm there is a working under- 
standing. To this fact, no doubt, as well as to the 
generally recognised suitability of the Clyde “ mile” and 
the Firth as an arena for putting warships of all classes 
through their paces, under conditions which secure uni- 
formity for comparisons of results, is due the sending of 
the Dominion to the Scottish river. i 

The superiority of the measured mile at Skelmorlie has 
been demonstrated in the cases of not a few torpedo 
destroyers built in other districts. A notable instance 
was afforded by the experience some time ago with a 
vessel of this type built by Thornycroft and Co. Of 25} 
knot rating, she had not been successful in her trials on 
the Thames, or at Dover. Deeper water, it was 
suggested, should be sought for as a means to obtain 
better results, and Skelmorlie was resorted to. The trials 
there were most satisfactory ; a knot and a-half more specd 
being attained than could be got on the new measured 
mile at Dover—a result wholly attributed by some to the 
greater depth of water. ; 

Besides the Dominion from Barrow, another naval ship 
sent to the Clyde recently to undergo her trials was the 
third-class cruiser Diamond, built by Lairds of Birkenhead. 
Two other naval vessels from the Barrow establishment 
arrived in Clyde waters about 20th December to undergo 
their speed trials. One was the troopship Dufferin, which 
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the Barrow staff have brought thus far to completion in a 
remarkably short time, and bid fair to break the construc- 
tion record with by delivering her complete within twelve 
months from the time of the order, and the other the 
Sentinel, the first of the eight ‘ Scouts” already referred 
to to reach the speed trial stage. Both of these vessels 
were tested on the measured mile at various indicated 
powers, and were also subjected to duration tests of 
their engines at uniform rates of revolution on their way 
back to Barrow. 

In still another way the waters of the Clyde are to be 
requisitioned for “ naval needs,” but the prospect does not 
altogether please those who take pride in the scenic as 
well as the industrial features of the river. The Kyles of 
Bute and the Holy Loch have been selected by the 
Admiralty as anchorages for the superannuated battle- 
ships, cruisers, gunboats, and sloops of the service, which 
it has been determined to dispose of gradually to the 
shipbreaker. In the kyles fourteen vessels will be anchored, 
including six battleships, while the Holy Loch will give 
anchorage and shelter to two battleships and seven 
cruisers. No doubt as brave a show as possible will be 
made, but residents and shipmasters alike seem disposed 
to prefer “the room to the company ” of these obsolete 
discarded fighting shipr. 








IRON AND STEEL INSTITUTE. 


THE LACKAWANNA STEEL CO.’S BUFFALO WORKS, 
Tu1s company has a capital of 60,000,000 dols., and 
interests in various enterprises distributed about the 
country ; but of all the Buffalo works is the most signifi- 
cant, for it claims to be the largest steel plant in the 
world. It is not yet complete, although some parts have 
been at work over a year. The scheme comprises six 
blast furnaces, of which three are complete; a rolling 
mill and Bessemer steel werks complete; a rolling 
mill and open-hearth steel works in course of 
construction; a universal mill, slabbing mill and 
merchant mill, and by-product coking plant. To 
accommodate the existing and projected works 
a tract of swampy land of about 1500 acres has been 
acquired. The position is excellent for the facilities 
of obtaining raw product and for the distribution of 
manufactured produce, but is bad for building purposes, 
and its selection has necessitated elaborate piling and 
extensive concrete foundations. 

The ore arrives in lake steamers, and a ship canal 
has been cut to enable these steamers to berth alongside 
the private dock. On the docks there are five Hulett ore 
unloaders with cantilevers, which travel along the dock 
so as to reach any hatch in the steamers. A 10-ton 
bucket is used for unloading, which takes place at a 
rate of from 200 to 600 tons per hour per machine. 
Three re-loading bridges with 74-ton grab buckets deliver 
the ore from the yard into dumping cars, which convey it to 
the bin system at the blast furnaces, which have a capacity 
for the production of 8800 tons of pig iron a day. The 
bins are of the suspended parabolic type, divided by 
vertical partitions for taking different kinds of ore; they 
are connected by trestles between each pair of furnaces, 
and the total length of bins and trestles is 2500ft. The 
discharge from the bins is controlled by weighing 
machines. The blast furnaces are arranged in groups of 
two. In the first group the furnaces are 86ft. high from the 
bottom of the hearth to the top of the ring. The hearths 
are 11ft. in diameter and the boshes 17ft. The furnaces 
produce 15,000 tons a month. They are blown through 
sixteen 4in. tuyeres; gas is taken off at three points; 
there are explosion doors, and each furnace has four central 
combustion stoves 1&ft. in diameter and 844ft. high, with 
a volume of 8275 cubic feet and a heating surface of 24,600 
square feet. The blast temperature is about 900 deg. Fah. 

_ The gas passes through dust catchers, and then through 

a 60in. main, into which water is injected; but the gas 
is further washed by means of fans and more water jets. 
The newer furnaces are 94ft. high, with hearth 17ft., 
bosh 24ft., and throat 18ft. in diameter. There are both 
cooling jackets and cooling plates below the tuyeres, 
which are twenty in number. The gas is taken off at 
three places, and will be washed. There are four stoves, 
20ft. in diameter, 135ft. high, and 56,800 square feet 
heating surface, to each furnace; the blast temperature 
will be 1000 deg. Fah., and pressure 18 lb.; the anticipated 
output is 700 tons a day from each furnace. 

The Bessemer plant consists of four 10-ton acid con- 
verters, arranged in five pairs and laid out to work both 
direct metal from the blast furnaces and remelted pig. 
There are eight 9ft. iron cupolas, and four 7ft. spiegel 
cupolas. The direct metal is brought from the blast 
furnaces in 25-ton ladles, and run into a 300-ton mixer 
operated hydraulically. Each pair of converters is served 
by a hydraulic ladle, and there are two casting tracks, and 
there are two overhead Morgan electric cranes, one run- 
ning the converter-house only, the other the ladle-house 
as well as the converter-house. The Bessemer plant is 
rated at 845,000 tons a year. 

Rail mill No. 1 is 1766ft. long, and includes the 
stripping building, the furnace-house, the mill proper, 
and the finishing department. The stripping is done 
by two duplex hydraulic strippers. There are six 
16-hole gas-fired heating pits, making the capacity 
96 ingots, each 18}in. square. The same Morgan 
vertical crane charges the ingots into the pits, and takes 
them out and places them on the car which is pushed 
by an electric locomotive to the blooming mill, where 
the ingot is automatically deposited on the table. The 
blooming mill consists of three stands of two-high 32in. 
rolls, placed tandem fashion, driven by Davy 40 x 60 
reversing engines, geared 2 to 1, which, in the ordinary 
course of rolling, run continuously in one direction, but 
can be reversed in case of emergency. The ingot is auto- 
matically turned between the first, second, and subse- 
quent blooming. The ingot, reduced to an Sin. by 8in. 
bloom in six passes, when cropped passes to the roughing 
rolls, driven by 40 x 60 reversing engines, fitted with the 


Tod steam reversing gear, where it goes through two 
slabbing and two edging grooves, and is sheared between 
the third and fourth pass, then goes on 300ft. to the first 
finishing stand, driven by 48 x 54 Southwark reversing 
engines directly connected. In this stand the piece goes 
through one slabbing and three edging passes, and then 
is directed by a mechanical transferer to the second 
finishing train directly connected to 48 x54 Davy 
reversing engines, makes one pass, then travels above 
200ft. on live rollers to the three -hot saws 20ft. apart. 
Stamping and cambering follow on the way to the hot 
beds, of which there are four, two on each side of the 
delivery table. The finishing department is beyond, and 
contains eleven straightening presses, twenty-six drills, 
and two saws. The striking thing about this mill, really | 





teries are being built, some are already working, four 
batteries are Otto-Hoffmann, six Rothberg ovens, the 
latter working with horizontal flues and recuperation of 
the air. The ovens are 16in. wide, 6}ft. high, and 33ft. 
long, and yield 6 tons of coal per charge. The coke is 
discharged into great shallow pans in which it is quenched ; 
the pans are picked up by a gantry crane, with two 
10-ton hoists having independent electrical and mecha- 
nical brakes, and the coke is tipped into wagons by 
running one hoist ahead of the other; some Vanderbilt 
coke wagons were seen about. The complete plant wili re- 
quire 6000 to 7600 tons of coal per shift, so thatthe arrange- 
ments for handling the coal are extensive and massive. 
First, the great cars are run on to a Hulett car dumper, 
which empties them sideways into a hopper. The coal is 


due to its unfinished condition, was that the only way | elevated, and by means of a belt conveyor and an auto- 
through it seemed to be by walking upon the roller tables | matic tipping device, is charged into four bins, each of 
themselves, and it was strange to see a large party of | 1500 tons capacity. There are 2600ft. of belt. There 


visitors straggling over it. In fact, one member came to | 
grief, the live rolls starting while he was standing on 
them, but they were stopped in time to prevent a serious | 
calamity. The output of this mill is computed at 600,000 
tons a year. 

Another rail mill is to be added; it is to have five con- ' 
tinuous gas-béating furnaces, five stands of 24in. rolls, ! 
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are four tracks under the coal bins, and two coal 
compressing machines with electric stampers over each 
track. The coal is run from the bins into the charging 
box, is compressed, and the charged box is taken on the 
same machine as the pusher to the ovens, so that the charg 
ing immediately follows the discharging. 

There are fourteen gas engines, all of the Koerting type. 


To engine. 
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Fig. i—FIRST GAS CLEANING PLANT 


and is to turn out 80,000 tons of structural shapes and 
merchant bars, 40,000 tons of splice bars, and 70,000 
tons of 12 lb, to 65 Ib. rails. 

The open-hearth department consists of six 60-ton 
basic Siemens furnaces, arranged in a line on a spacious, 
magnificent floor. The furnaces are plated and cornered 
and equipped to run with fluid metal or otherwise. Some 
admirable electric chargers were at work; they were made 
by the Morgan Engineering Company, which is, in fact, re- 
sponsible for most of the manipulative machinery. These 
chargers carried 8ft. charging boxes; and as the arm is 
pivoted, so that it can be raised or lowered, it deposited the 
charge and withdrew it with great nicety. The furnace 
doors are lifted hydraulically, and a rolling plate con- 
veniently covers the observation holes. The output of 
the open-hearth works is placed at 250,000 tons of ingots 
and direct castings. The stripping is done by an electric 
travelling crane, and five trains of loaded cars and two of 
empties can be under the stripper at the same time. 

After stripping, the ingots are pushed to the slabbing 
mill, which is provided with four four-holed soaking pits, 
5ft. by 7H{t. From the pits it is placed on an electric 
chariot and conveyed to the slabbing mill, where it is 
lifted by a hydraulic tilter. This mill is a very massive 
structure, the rolls are 32in., and the housing is over 17ft. 
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Fix. 2-GAS DRILR 


Eight of them are coupled direct to dynamos generating 
current for power and lighting, and have two cylinders, 
each developing 500 horse-power; six are coupled to 
vertical blowing engines, and supply air for the blast 
furnaces. The latter engines have each two cylinders 
88}in. diameter by 60in. stroke, with air-pumps 38}in. 
diameter by 49}in. stroke, and gas pumps 45}in. by 49}in.; 
each cylinder develops about 750 horse-power at 65 
revolutions per minute. There is only one air tub to 
each pair of power cylinders, and as it.is only 76in. 
diameter by 60in. stroke, it is clear that there is a great 
surplus power in the engines. This is partly accounted 
for by the fact that it was originally intended to use a 
much higher blast than has so far been found possible. 
Five engines are run at a time, with one stand-by. 
They blow for two furnaces, one of 700 and the other of 
300-ton capacity per twenty-four hours. The thermal 
value of the gas varies from 90 to 105 B.T.U., and nearly 
40 per cent. of the charge drawn by the gas pumps is 
passed back. We obtained no figures as to the amount 
of oil used in the blowing engine, but were informed 
that the electric engines require each 3} gallons of 
cylinder oil, 6} gallons of engine oil, and 34 gallons of 
filtered oil per twenty-four hours. The gas, after 
cleansing, contains between 43 and 35 milligrammes per 
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Fig. 3-S=COND GAS CLEANING PLANT 


can roll slabs varying from 30in. by 54in. down to 2in. by 


18in., and there are special arrangements for manipu- | 
The horizontal rolls are driven by | between the furnaces, and are right and left-handed. 


lating the rolls. 


46in. by 60in. reversing engines, and the vertical ones by | 
The 48in. universal plate | 


similar engines 36in. by 48in. 


Two cleaning systems are employed, a pair of furnaces 
working under each system. The plants are situated 


The plants are illustrated by sketches from our note-book, 
from which a general idea of their arrangement may be 


mill contains six Siemens heating furnaces, the mill has | obtained. The position of valves, &c., are in most cases 


30in. horizontal rolls, and two sets of 17}in. vertical rolls 


driven by directly connected 55 x 60 reversing engines ; the | 
plates are straightened in the mill, and the hot bed is | settler, where the heaviest dust is deposited. 


omitted. 


First plant.—The gas from the furnace enters a large 
Thence it 


160ft. long. The mill is 330ft. long with 75ft. span, and | passes by a side pipe into a group of four steel towers, 


50ft. to underside of the chord of roof trusses. 


25-ton auxiliary hoists. 


It is | 
served by two Morgan cranes, with 75-ton main and | 
This mill is to turn out! 


each 90ft. high by about 12ft. diameter, having baffles to 
direct it through them successively. In these towers it 
meets a copious supply of water sprayed towards the 





180,000 tons, and the slabbing mill 260,000 tons of | current of gas by Koerting umbrella jets. Leaving the 
slabs, blooms, and billets. There is also a merchant bar | last two, the gas enters a horizontal steel main with four 
mill rated at 75,000 tons. There are machine shops, | vertical branches leading to centrifugal fans. Water is 
forge, foundry, &c., as a matter of course, and coke | admitted into each fan casing through six lin. pipes, and 
ovens. | completes the cleansing process. Leaving the fans, the 

There are 940 by-product coke ovens planned; they will | gas enters driers of the section shown in Fig. 2. This is 
bein twenty batteries arranged in two rows, with the con- | also a large steel cylinder, possibly 5ft. to 6ft. in diameter. 
densing plant, coal bins, &c., between them. Ten bat-! The gas enters near the bottom and passes through a 
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grating, crossing the cylinder on a diameter, made up of a 
number of 4in. channel irons, arranged thus :— 


* 





The passage between the irons is about 4in. wide. The 
gas, partly robbed of its water, strikes the interior of a cone 
B, where it deposits more water, which is drained off by a 
suitable gutter, passes through a bafile C, and emerges 
from the summit to enter the engine main. By a suit- 
able arrangement of valves the gas can be caused to pass 
in series through two fans, and thus receive a double 
washing. 

Second plant.—This plant is rather simpler than the 
other, but appears to give equally good, if not better, 
results. The gas, as before, enters a settler A, from which 
it issues into a large main, where it meets a series of 
twelve Koerting umbrella jets before entering a second 
settling tank B. This it leaves by another trunk, in 
which it passes on its way to four branches to the fans, 
26 umbrella jets. The jets in all cases are directed 
towards the current of gas. There are, as before, four 
fans, one at the foot of each vertical branch, and suitable 
valves for causing the gas to pass in series through two 
or more fans. Each fan is driven by a 75 horse-power 
electric motor, at about 480 revolutions per minute, and 
two or three are used to feed the six 1000 horse-power 
engines. The fans are 7ft. diameter by 1ft. 6in. wide. 
Four 3in. pipes, reduced to 2in. jets just inside the casing, 
supply the water required. Experience has shown that it 
is essential to use plenty of water, even if the speed of 
the fan is reduced in consequence. 

There are, of course, drains for removing the dirty 
water and traps for emptying the settling tanks. From 
the settler A enough material is removed in two days to 
fill a 30,000 Ib. wagon, and from the settler B about 
enough to fill a similar wagon in 3} days. 








INTERNATIONAL EXHIBITION ST. 


LOUIS. 

No, XXVIL.*—GAS MACHINERY AND GAS ENGINES. 

Tae gas exhibits at the International Exhibition at 
St. Louis were fairly large, and of considerable interest, 
but were not entirely representative of the industry, and 
very much scattered. The failure of the promised large 
European gas engines to make their appearance is a 
matter of much regret. 

The gas producer plants were of some interest. The 
R. D. Wood Company, of Philadelphia, had a 350 horse- 
power pressure plant, operating on anthracite coal and 
supplying a number of gas engines. A bucket conveyor 
on the producer raises the coal to an overhead bin, 
from which it is discharged into the magazine of a con- 
tinuous automatic feed, which delivers the coal to the 
fuel bed in a continuous shower. The fuel bed is carried 
on a revolving grate, operated by hand; by revolving 
the table the bed is kept level, and the ashes are removed 
as required. The crude gas passes to an economiser, 
where it heats the steam and air used in blowing the fuel 
bed. From this it passes through a water seal into the 
vertical scrubber, which is a cylinder filled with coke, 
and having sprays of water, through which the gas passes 
onits way to the purifiers. At the coal-testing plant the 
same company has a similar plant operating a 260 horse- 
power gas engine, but using soft coal. Both of these are 
on the pressure system. The Weber Gas Engine Com- 
pany has a small producer plant, on the suction system, 
for use with anthracite, lignite, coke, or charcoal. A 
plant for generating hydrogen gas for the balloon ex- 
periments was installed by the Industrial Engineering 
Company, of Manchester, and is said to be the largest of 
its kind ever built. This is an extremely interesting 
plant, but was unfortunately so situated that few visitors 
knew of its existence. 

The Western Gas Construction Company had a large 
exhibit of apparatus for the manufacture of coal gas and 
water gas. The former, representing a capacity of 750,000 
cubic feet per day, includes a Faben tar and ammoniacal 
liquor displacement chamber attached to the end of 
the hydraulic main, a tar extractor, multiple ammonia 
washer, and a Holmes rotary scrubber, 6ft. diameter and 
20ft. long. There is also a complete installation of 
ammonia concentrator apparatus. The water gas exhibit 
represents a plant of 250,000 cubic feet daily capacity, 
such as is used as an auxiliary plant at large coal-gas 
works or as an independent plant for smaller works. It 
is of the double superheater type, high carburetter design, 
and the generator has a divided blast, with independent 
steam distributors under the grate, and hydraulic lift to 
raise the fuel to the charging platform, where it is auto- 
matically discharged. There are two blowers, one driven 
by a steam engine and the other by a De Laval steam 
turbine. The purifier in connection with this exhibit is 
16ft. by 20ft., 11}ft. deep, having two layers of Faben 
patent reversible trays, with 5ft. of oxide. It has dump- 
ing grids for discharging the oxide, and a dry seal purifier 
cover. The purifier trays are of American design, under 
the Faben patents. They are designed as an improve- 
ment on the old style with vertical bars, which, it is said, 
will not support the oxide of iron satisfactorily, unless it 
is mixed with an objectionable amount of inert materials. 
The Faben trays are of boards 8in. wide, overlapped and 
transversely inclined, and grooved at the edges to arrest 
the fine purifying material at the angle of repose. The 
trays are made about 3ft. long. Bog ore or other fine 
material can be used without any admixture of shavings. 
This company has built two water-gas plants for the 
Lactede Gas Company, of St. Louis, one of 10,000,000 
and the other of 3,000,000 cubic feet daily capacity, 


AT 





* No. XXVI. appeared January 6th. 





These are on the Lowe system, with double superheater 
and high carburetter. 

Near this exhibit the Lactede Fire-brick Company had 
an extensive exhibit of fire-clay fittings for gas retorts, 
linings of water-gas apparatus, &c. There was a bench 
of nine inclined retorts on the Andre Coze patents, and a 
half-depth recuperative bench of six horizontal retorts. 
Another large exhibit was made by the Western Gas 
Association, and was a collective exhibit of machinery and 
appliances of all kinds by various makers. There were 
numerous fittings and fixtures, a jack for forcing pipe 
through the ground, several prepayment meters, and a 
model water-gas plant of the United Gas Improvement 
Company. The Bartlett and Hayward Company showed 
a De Brouwer coal projector for feeding the retorts. 
This is largely used in Europe, but as yet there is only 
one in use in the United States. 

Acetylene gas was not represented to advantage, the 
exhibit being scattered; there were several European 
and South American systems of generators. Among the 
best exhibits was that of the Davis Acetylene Company, 
of Elkhart, showing the use of this gas for town lighting. 
It is stated that there are 330 towns now lighted by 
different acetylene gas systems ; of these 121 are in the 
United States, 80 in France, and 54 in Germany. The 
Davis system is of the carbide feed type, and is usually 
on the automatic plan, generating the gas as required ; 
the storage plan—with gasometer—may also be used. 
The lump carbide is fed instead of the fine crushed 
carbide. 

The gas engine exhibits were numerous and interesting, 
but comprised few new or special features. It is un- 
fortunate that none of the three high-power European 
gas engines originally promised were sent over, and there 
were no very large American engines. The engines 
exhibited ranged from 2 horse-power to 200 horse-power, 
and were suitable for all kinds of work, driving pumps, 
generators, machinery, yachts, and’ motor cars. In 
marine work, the Truscott Boat Company showed a 77ft. 
cruising yacht fitted with a 12 horse-power three-cylinder 
gas engine; while the Hercules Gas Engine Company 
showed the class of engine used on a number of coasting 
schooners and other sailing craft on the Pacific coast. 
The engines are used partly for auxiliary power and 
partly for use in emergencies, but mainly for handling the 
boat when going in and out of harbour, thus avoiding the 
expense of employing tugs, alsb for handling when going 
alongside a pier or wharf. 

It would be of little interest to describe in detail the 
mechanical features of the various makes of engines, but 
some of the individual points of interest may be mentioned. 
Most of the engines are designed to work with producer 
gas, natural gas, gasoline,-and similar fuels. They are 
nearly all of the four-cycle type, with electric ignition. 
In the Callahan engine, the side shaft which controls the 
valve mechanism is driven by spiral gears from the main 
shaft, and the governor is so adjusted that, under light 
loads, the side shaft is disconnected, and the shaft, 
valves, and sparking mechanism are at rest until a 
charge is needed. .The Columbus engine was shown with 
a pump mounted on the same frame, and having 
its plunger driven by a connecting-rod from a spur wheel 
geared to a pinion on the crank shaft. This is designed 
specially for railway water supply stations. The Fair- 
banks and Morse Company exhibited a number of engines, 
from a 2 horse-power to a 150 horse-power three-cylinder 
vertical engine, operating pumps, hoists, dynamos, 
&ce. There was also a portable engine for agricultural use. 
In the Foos engine the governing is usually of the hit-or- 
miss type, but for special electric work and for the use of 
gas there is a throttling system consisting of a rotating 
valve operated by a centrifugal governor. The engine 
gets a full charge of fuel or no charge, there being no 
graduation by the governor. 

Three Nash engines were shown, each directly con- 
nected to a generator mounted on the same bed. Close 
regulation of the engine and a flexible coupling of the 
engine and generator shafts ensure steadiness of current. 
There were no less than seventeen of the well-known 
Otto engines. The Weber engine, supplied with gas from 
the Weber producer plant—using charcoal as fuel—is of 
the vertical two-cylinder pattern, directly coupled to a 
generator of 75 kilowatts. 

Probably the most interesting gas engine exhibit was 
that of the Westinghouse Company, which had two 
engines running on city illuminating gas. One of these 
is a vertical engine of the type brought out a few years 
ago. It is of 125 horse-power, with three vertical 
single-acting cylinders, 13in. by 14in., aud running at 
265 revolutions. It is directly connected to a generator 
of 75 kilowatts, 125 volts. The other engine is a two- 
cylinder tandem 200 horse-power engine, with cylinders 
14}in. by 22in. It is thus practically a double-acting 
engine, receiving an impulse at each forward and back- 
ward stroke. On the shaft is an 8ft. fly-wheel, and the 
engine runs at 200 revolutions, driving a direct-connected 
dynamo of 100 kilowatts. Cooling water is circulated 
through the pistons and piston-rods. In starting, com- 
pressed air is employed, being admitted to the rear cylin- 
der, the valves of which are shifted by hand until the 
engine makes its first stroke. All Westinghouse engines 
are on the four-cycle system, but instead of the usual hit- 
and-miss type of governor, a centrifugal governor controls 
the speed by the admission at the beginning of each cycle 
of adefinite mixture of air and gas, in quantity propor- 
tionate to the load. The cam shaft operating the valves 
is driven from the main shaft by spiral gears, and has 
three sets of cams to operate the admission valves, the 
exhaust valves, and the exciters. 

Several makers of gas and gasoline engines exhibited 
engines working with oil as fuel, either fuel oil, crude oil, 
or kerosine distillate, one of which—the Mietz engine— 
is adapted for marine work as) well as for general power 
purposes. This engine uses kerosine in starting as well as 
in running, although many similar engines employ gasoline 
only in starting. Another special feature is that the heat 
from the cylinder is allowed to vaporise the water in the 








jacket, and the steam thus produced is passed into the 
cylinder with the charge of oil and air. Another interest- 
ing engine is the American Diesel oil engine, which is on 
the same general principles as the German engine, but 
with some modifications. An important commercial 
feature is that the construction is much simplified, so that 
the engine can be built to sell at the price which it will 
command, while the cost of building an engine to the Ger. 
man designs would be higher than the price at which the 
engine could be sold. ere were three three-cylinder 
engines, of 225 horse-power each, directly connected to 
three dynamos. The average fuel consumption in the 
very variable load has been 7°48 gallons per 100 horse- 
power hours, or 10°4 gallons per 100-kilowatt hours. The 
= regulation is effected by varying the quantity of the 


8 
charge. 








THE BELT CONVEYOR AS AN ELEVATOR. 
(By our South African Correspondent.) 

In the Transvaal recently the uses of the belt conveyor 
have been extended—or in some cases are about to be 
extended—so as to include a considerable amount of lift- 
ing work. While it has been usual in belt conveyor 
schemes to include where necessary a moderate vertical 
lift along with the required horizontal transmission, 
latterly cases have arisen in which a mining proposition 
which was purely one of vertical lift has been tackled by 
means of a combination of horizontal and vertical trans- 
missions—that is to say, by virtue of the lifting power that 
a conveyor belt is capable of exerting within certain 
limits when worked on inclines. 

To cite one case in point. In the Witbank Coalfields, 
where the coal seams lie somewhere about 100ft. below 
the surface, it has been the previous custom to sink 
vertical shafts and to hoist the coal by means of the 
ordinary winding plant, using either direct-acting or 
geared engines—more generally the latter. A two-decked 
cage conveying a couple of 10-cwt. tubs—making in all 
a Toad of about 2} tons—would be hoisted four times 
per minute at the most rapid rate of working, this speed 
providing an hourly output of 240 tons of coal. At the 
Transvaal and Delagoa Bay Colliery, where it had become 
advisable to increase the rate of working, the necessity 
then arose of sinking an additional shaft. After full 
consideration of the probable initial, working, and main- 
tenance costs of the various hauling systems it was 
decided to instal a Robins conveyor belt. The shaft, 
instead of being vertical, has been sunk at an angle of 
19 degrees to the horizontal, and the actual length of the 
belt between centres is 525ft. The total elevation effected 
is about 150ft., this allowing 45ft. above the surface, so 
that the usual gravitation methods may be adopted in the 
headgear sorting house. The belt used is 30in. in width, 
and it is driven by a 7ft. pulley, motor geared. The 
maximum capacity of the belt is 250 tons (of 2000 lb.) 
per hour, and the power required will not be much above 
50 horse-power; so that, provided that the plant 
continues to work as satisfactorily as it has done at 
starting, there will be considerable economies effected by 
the new arrangement. 

Regarding the maximum angle of inclination at which 
the ordinary belt will convey coarsely broken mineral, 
this has been found by experience to lie between 20 and 
22 deg.; in fact, the former figure is seldom exceeded in 
either design or practice. This leads to the belts being 
of considerable length for even moderate lifts, and on 
mines where space is limited and a lift as high as 60ft. is 
required—this being a usual height for the waste dump— 
the belt conveyor installation has not been practicable. 
Bearing in mind the fact that a certain amount of 
horizontal transmission is always necessary on the surface 
works of a mine, and also that the saving in manual 
labour is considerable by the use of the belt conveyor as 
against the old-time custom of hand tramming and sub- 
sequent mechanical vertical elevating, it is not surprising 
that considerable attention has been directed by inventors 
to this point—the disability of the conveyor belt to cope 
with big inclines—and it is quite probable that the ditti- 
culty will very shortly be overcome. 

Experiments have been conducted with a combination 
of two belts, one above the other, the slack side of the 
upper belt bearing against the tight side of the lower belt 
—the conveying one. This system has been successful in 
transporting coarse rock up an incline as steep as 
45 deg. 

A OR Pameene ribbed belt is now being introduced 
on the Rand to deal with high angles. The difficulty 
with a ribbed belt is that the working side has, on the 
backward motion, to bear against the return guide 
pulleys, and considerable friction and jarring may occur. 
In this particular belt, however, this defect is obviated by 
the use of specially shaped ribs. Looking down on the 
working face of the belt—that is to say, in plan—we find 
that the ribs are shaped in curves having their convexities 
heading down the incline of the belt. The tails of one 
curved rib overlap the head of the next above it, so that 
these ribs will run smoothly over the supporting rollers 
on the return movement of the belt. 

Mr. George Denny, Consulting Engineer to the General 
Mining and Finance ration, has just brought 
forward the project of utilising belts for conveying the ore 
on underground inclines, such inclines to be sunk on the 
reef. It appears that in thé deep-level mines of the East 
Witwatersrand the banket reefs lie at an angle of not 
more than 20deg. The workings on these inclines will 
extend from an underground horizon, which is reached 
by means of the main vertical shaft of the mine, and it is 
necessary to raise the ore from the working faces in the 
mine to the feeding-boxes at the foot of this*shaft. The 
continuous method of transportation by means of the 
troughed belt, which has been found to work so economi- 
cally in the grain and coal industries, will, if adaptable to 
the underground mining conditions, be pretty certain to 
give satisfaction. Contrasting the systems of intermittent 
and continuous mechanical hoisting, apart from the 
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difference in working cost, the power units which must 
be initially provided make widely different calls upon 
capital. Another important point is the consideration of 
the skill required for operation, and the continuous system 
here must gain the verlict, as it needs no attention in 
operation beyond ordinary supervision, whilst hoisting 
machinery of any approved design for handling heavy 
loads requires—it is unnecessary to say—the care of 
skilled men. 

In Mr. Denny's proposals the capacity of the belts is 
estimated on the requirements of a 200-stamp mill, which it 
is calculated will require 1600 tons of ore to be delivered 
to the surface per diem to feed it with 1200 tons of sorted 
rock, plus the smal] tonnage of waste rock, say, 12 tons 
per day. Three — lines of belts are proposed, and 
assuming the mill runs twenty-eight days, while twenty- 
six working days only are available per month for haul- 
ing, the daily total amount to be handled by the belts 
will be 1750 tons. Assuming an average daily running of 
the belts of 18 hours on ore, each belt will not be called 
upon to handle more than 35 tons per hour. A belt 26in. 
in width—which is the dimension of the belts proposed— 
will easily carry 70 to 80 tons per hour, at a belt speed of 
250ft. per minute, so that the belt capacity proposed is 
quite sufficient for the requirements of a 200-stamp mill. 
The belts are to be of length 600ft. between centres— 
this being the proposed distance between the underground 
levels, measured on the incline—and will deliver one on 
to the other, in series, as required. The estimated horse- 
power per belt on a 20deg. inclination is about 30 when 
delivering 70 tons per hour. Itshould be stated that the 
rock, before being placed on the belts, will be subjected to a 
preliminary coarse crushing, so that the maximum size is 
reduced to 6in. cubes. 

All estimates relating to efficiency, horse-power, &c., 
are based on the assumption that the belts are evenly 
loaded—that is to say, that the material transported is 
continuously and evenly fed on to the belt. This even 
delivery of the varied product resulting from one coarse 
crushing appears to be, if not difficult or impossible, at least 
not yet satisfactorily arranged for. Some arrangement of 
the nature of the jigging trough will probably be fitted, 
but there is scope for invention in this matter. 

In the Mechanical Engineers’ Association of the Wit- 
watersrand a few months ago Mr. E. Farrar ~ave some 
interesting and instructive ‘notes on the working of 
belt conveyors at the Van Ryn G. M. Estate. One 
belt, working on an incline of steepest gradient, 1 in 3}, 
carried 142,8001b. of coarse ore per hour 199ft. horizon- 
tally, and raised it 48-°5ft.; speed, 120ft. per minute ; 
power, 8°11 horse-power ; efficiency, estimated on the 
vertical lift only, and including motor losses, 43°12 pen 
cent.; power required to drive the empty belt, 3°69 borse 
power. 

The other belt, on an incline with steepest gradient of 
1 in 4, carried 177,856 lb. of “fines” per hour 497: 5ft. 
horizontally, and raised it 25°5ft. Speed, 340ft. per 
minute. Power, 8°47 horse-power. Efficiency, esti- 
mated on the vertical lift only, and including motor 
losses, 27°04 per cent., or perhaps more nearly 40 per 
cent. efficiency after allowing for the driving of the auto- 
inatic travelling “tripper.” Power required to drive the 
empty belt, 2°94 horse-power. The amount of ore 
carried by the belts was measured by means of a Denison 
automatic weigher and recorder. Incidentally it should 
be remarked that this ingenious machine gives gréat 
satisfaction. The margin of error is very small indeed, 
something between } and } per cent. Itis pretty certain 
that these automatic contrivances—the Denison, or 
something equally good—will come into general use on 
the Rand, where statistics of the greatest importance are 
based on the amount of rock sent to the mill, and where 
such great necessity exists for an improvement on the old 
practice of pare. estimating this amount from the 
truck or skip tally. Belt conveyor manufacturers expect, 
and will probably attain, an efficiency of 75 per cent. on 
an installation, purely elevating, up an incline of about 
19 deg. High speed of running and correct loading of 
the belt are necessary to obtain high efficiency. 

Regarding the strength and wearing qualities of rubber- 
covered belting the results of tests recently made in 
Johannesburg may be quoted. These tests were made 
on Robin's belting, which, it may be said, appears to suit 
the local conditions especially well. The belt tested was 
of 7-ply canvas at the sides, and 5-ply in the centre, and 
samples were taken from each place. The new belting 
showed an average strength of 310 lb. per 1-ply per inch 
width, so that if the Robins belt be assumed as averag- 
ing 6-ply, its ultimate strength may be taken as 
about 1800 lb. per inch width. Four pieces of old 
belting were also tested. These came from a belt that 

had been in use for twenty-two months, and the average 
result of the tests was 200 lb. per 1-ply, per inch width, 
so that the deterioration appeared to be only 33 per cent. 
The outer ply on each side of the test piece gave way 
early in the test, and the breaking load practically refers 
only to those remaining, and these, therefore, appear to 
be quite up to their original strength. The weight of the 
belting is approximately }1b.—actually *2661b.—per foct 
length of lin. width. Comparing the strength of the belt 
with that of other conveying agents, the belt per Ilb. a 
foot has a breaking load of about 7200lb. That of chain 
may be taken as 6600 Ib., hemp rope 22,000 lb., and best 
plough steel wire rope, say, 65,000 lb. Whereas ropes and 
chains need a skip or bucket to carry the load, constitut- 
ing extra weight to be carried, the belt is its own bucket. 
Still, even taking this into consideration, the belt has but 
a small strength compared with its weight, and this must 
prevent its use for very large spans. 








THE cost of railway construction in Australia has been 
remarkably low, being £9890 per mile, as against £14,355 in 
Brazil, £12,810 in the United States, £12,067 in Canada, £10,365 
in Cape Colony, £10,213 in the Argentine, £10,103 in Chili, and 
£9417 in Mexico. At the same time the work has been of a more 
solid and durable character than in several of the countries 
mentioned, 








MOTOR CARS IN PARIS. 
No. V.* 

Tue explosion motor has become so generally employed 
as a motive power for pleasure carriages that the progress 
of steam pas electricity in France can be summarised in 
a very few words. The electric carriage has certainly 
been making a good deal of headway for town use, and is 
increasingly employed by the leisured classes who hire 
them from the different companies. These private 
carriages are hired at a fixed monthly inclusive charge. 
The system is convenient and economical for users, and 
is presumably profitable for the electric carriage con- 
cerns. 


broughams an important and growing business. Tle 





G. In the cylinder of this apparatus is a piston upheld 
by the spiral spring P. The space above the piston is put 
in connection with the upper steam space by a spiral tube 
N partly filled with oil. In this upper chamber is a sliding 
valve I’ moving over a number of small ports L con- 
necting with the donkey pump. When the pressure rises 
in the generator it depresses the column of oil in the 
coil N, and consequently the piston in the regulator, and 
the sliding valve covers one or more of the ports, thus 
cutting off steam to the feed pump. The difficulty of 
having to rely upon the speed of the car to ensure suffi- 
cient air entering the scoop for the combustion of the fuel 
has been overcome by regulating the admission of air by 


They are, at all events, making the hiring out of a forced draught by sending a part of the exhaust from 


the feed pump to a pipe which passes down the side of 


























DECAUVILLE RAILWAY TRUCK 


French Post-office Department is also employing electric 
vans for collecting and delivering mails. As regards im- 
provements, nothing has been done with the batteries, 
and makers have been devoting their attention to utilising 
the energy in as economical a manner as possible. In 
this respect the motor wheels of the Electromobile Com- 
pany are worthy of mention. The extremely small im- 
portance given to steam is shown by the fact that only 
two systems of vehicles propelled by this power were to 
be seen at the Paris Show. Chaboche and Gardner- 
Serpollet are, in fact, the only makers of light steam cars 
in France. The former has a vertical two-cylinder double- 
acting engine with automatic oil and water feed under 
pressure from the water-tube boiler. Although very 


ingenious, and apparently satisfactory, it can hardly be 
said that the Chaboche car has taken any prominent 
place in France, so that the only steam vehicle which can 
vie in popularity with the petrol car is the Gardner- 
In the old cars of this type a serious difficulty 


Serpollet. 





the generator, this pipe having a number of holes at the 
bottcm below the burners so as to create a draught that 
will induce a sufficient quantity of air for the perfect 
combustion of the paraffin. - 

By concealing the generator behind the car and 
placing the engine in front, where it is covered with 
the bonnet, the new Gardner-Serpollet cars have ex- 
ternally the appearance of the ordinary petrol vehicle, 
and the makers have introduced a light car at a price 
which compares very favourably with similar vehicles 
propelled by internal combustion engines. The very 
satisfactory results obtained with the new steam cars 
would seem to show that the older power is still capable 
of competing with the petrol motor, and would certainly 
make still more rapid headway if anything like the same 
attention were given to steam as to the internal 
combustion engine.’ Some trials were recently carried out 
with the little 8 horse-power Gardner-Serpollet car carrying 
two passengers, when it ran from Paris to Rouen over 
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SERPOLLET FEEDING ARRANGEMENTS 


was the dependence of the oil and water feed on the engine, 
which actuated the pump by astepped cone, and later on by 
a Stephenson link arrangement, to give a varied travel to 
the plungers, but as the e 


was needed the driver found it a little troublesome to be 
constantly using the auxiliary hand pump. Simulta- 


mgine pumped less fuel and | 
water on going up hills at a time when a higher pressure | 
| test from Paris to Rambouillet and back, a distance of 


neously, a drop in speed brought less air to the burners, | 


with the result that there was often a disagreeable 
discharge of paraffin vapour through imperfect combus- 
tion. 
employing a donkey pump in the manner shown in the 
accompanying engraving, where A’is the bed of the 
donkey pump, and B and C the water and paraffin pumps 


| 


M. Serpollet has avoided these difficulties by | 


muddy roads at an average of 25} miles an hour and 
consumed 39 litres of paraffin for the total distance 
of 854 miles. An omnibus of the same make propelled 
by a 20 horse-power engine, and weighing, with twelve 
passengers, 2,300 kilos, has also made a semi-official 


62xmiles, over very heavy roads, when the consumption 
was 81 litres of paraffin, the time occupied for the full 
journey-being 1 hour 58 min. 

Although the French makers were among the first to 
attack the problem of heavy motor transport, the 
results of their early experiments were so unsatisfactory 
that for mdny years they almost entirely abandoned 
this branch of the automobile industry and devoted 


respectively. This is actuated’ by means of the regulator themselves to the manufacture of pleasure carriages. 
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With the growing demand for industrial cars of all 
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types the majority of makers are once more turning out 
vehicles for heavy transport. In a general way these 
firms may be divided into two classes; that is to say, 
the makers of pleasure carriages who employ their 
standard types of mechanisms, and in some cases even 
their old chassis, for light lorries, omnibuses, and 
delivery vans, and those few firms who have given them- 
selves up solely to a study of this question of heavy 
iransport. The result is that on the one hand neatly all 
the firms are turning out industrial cars capable of 
carrying moderate loads, and on the other there are 
makers who are building lorries and omnibuses specially 
designed for heavy loads. Among these latter is M. 
lagéne Brillié, whose cars are constructed by Schneider 
-nd Co., at their artillery works at Havre. At the Paris 
Siow M. Brillié exhibited an omnibus built for public 
service between Tarbes and Try in the south of France. 
A similar chassis was shown alongside, destined to take 
a lorry platform. The engine is of the four-cylinder 
vertical type, developing 24 horse-power. The cylinders 
ore cast in pairs, and the valve gearing, while offering 
plenty of strength, is very easily accessible, as is the case 
w.th every part of the engine, which can be taken apart 
and inspected by a competent mechanic. The male 
cone of the clutch is of pressed steel cut out in holes for 
lightness and pressing outward against the lexther face 
of the female cone. The male cone and the leather 
facing are also cut away in four segments, apparently to 
allow of the passage of air for cooling when slipping, and 
also to ensure a greater gripping force. The engine is 
carried on transverse members bolted to a very strong 
ciannel steel frame. The transmission is by propeller 
sbaft to a live axle carrying pinions gearing on to 
internally toothed wheels on the driving wheels. Large 
tubular radius rods extend from brackets carrying the 
rear shackles of the front spristgs te the rear live axle. 
The bearings are very long, and all the parts are pro- 
portionately heavy for the work to be done. There are 
powerful double-acting brakes on the wheel drums with 
.emoine steel cables and wood blocks, and a jaw 
brake is fitted to the differential. To allow of sufficient 
platform area, the diiver’s seat is carried up over the 
engine on a channel section frame, and the steering 
pillar is carried right forward, the steering bracket 
being bolted to the front frame member. The wheels 
are fitted with solid rubber tires. The Brillié lorry 
his given plenty of proof of its capacity.for heavy work 
at Schneider and Co.'s works, where it has for nearly two 
years past been employed for transport and haulage pur- 
poses, for which latter work it is, of course, fitted with 
broad iron-tired wheels. On the closing of the Paris 
Show the omnibus exhibited was sent by road to Tarbes, 
a distance of about 520 miles, which it covered in two days. 

The lorry of the Société des Automobile Ariés repre- 
sents a type of industrial vehicle which is being turned 
ouf by makers of pleasure carriages. Insteal of the 
pressed steel frame employed on touring cars the lorry_is 
built with a flitchplate and wood frame, which, it is found, 
is mich more suitable for heavy loads. The only other 
departures from ordinary practice are the fitting of a 
cha‘n drive and ircn-tired wheels—s2e page 42. The drive 
is direct on the third speed. The engine develops 14 
horse-powe™, and the total weight of the wagon is 1600 
kilos., and iis claimed that it will carry a load of 3 tons 
Tae floor dimensions are on hills with a 10 per en‘. rise. 
9ft. 9in. long and 5ft. 4in. broad. Messrs. De Dietrich 
and Co. have long made a speciality of omnibuses, and 
their 16 horse-power vehicle, carrying twénty passengers, 
showed little alteration from the firm's previous types, 
beyond the improved suspension of the body by the 
fitting of a double series of springs. The wheels have 
solid rubber tyres. A number of these omnibuses have 
been in service for a considerable time in the east of 
France, and are said to have given entire satisfaction. 
On the heavy De Dietrich lorries it was noticed that the 
wheels were shod with wood blocks held in a channel- 
shaped rim bolted to the felloes. There is, of course, 
nothing new in the use of wood blocks, which have 
always given good results experimentally, although they 
have not come into much practical use on account of 
their rapid wear and tear; but this difficulty, as in the 
case of the De Dietrich lorry, might be overcome by 
facilitating the renewal of blocks. It might, indeed, be 
worth the trouble to renew the blocks every day, for the 
sake of a smoother and more silent action of the wheels, 
for it has been shown that wood blocks give a certain 
resilience t> the wheel which appreciably improved the 
efficiency of heavy lorries. 

The delivery van exhibited at the show under the 
name of the N.A.G.—see page 42—is constructed by the 
Allgemine Elektricitits - Gesellschaft, near Berlin. 
This concern has for some time past been turning out a 
considerable variety of industrial vehicles from light 
delivery vans up to the heaviest wagons and tractors, 
these latter being propelled by 50 horse-power petrol 
engines and capable of carrying and hauling loads of 
20 tons. For haulage work the tractor wheels are fitted 
with broad diagonals, and a winding drum and steel cable 
are emp'oyed in cases of emergency. The delivery van 
illustrated is fitted with a two-cylinder 9 horse-power 
motor, and carries a. load of 750 kilos., while a similar 
type of chassis, but with chain drive, is fitted with a two- 
deck body for loads up to two tons. The vehicles are 
fitted will ball bearings throughout. The makers guaran- 
tee a maximum consumption of 80 grammes of petrol 
.per kilometre-ton on good level roads with the two-ton 
wagon, 75 grammes with the 34-ton iorry,and 70 grammes 
with their six-ton wagon. The omnibus constructed by the 
Société des Automobiles Delahaye—sze page 42—has a 
pressed steel chassis, with four-cylinder vertical engine 
of 16 horse-power, and the variable speed gear gives four 
speeds with direct drive on the top speed. There is 
nothing calling for particular -mention in the mechanism 
of this vehicle, which carries sixteen passengers and has 
been built for a public service in Spain. The same firm 


A railway inspection truck was shown by De Dion | 
Bouton et Cie., who have constructed this vehicle for the | 


trucks have been supplied to Russia and other countries. | 
Built up of tubes, it has a wheel base of 6°88ft., and it | 
is intended for a 3:19ft. gauge railway. A platform 2ft. 
long is provided for luggage. Power is transmitted 
from the 8 horse-power motor through the medium of an 
internally-expanding change-speed gear giving speeds | 
varying from 11 to 25 miles an hour. It is claimed that | 
these speeds can be obtained with a load of 600kilos. 
The Société des Anciens Etablissements Decauville | 
exhibited a railway motor vehicle, illustrated on page 35, | 
of a type which is to be employed for transporting | 
visitors in the forthcoming Universal Exhibition at Liége. 
It has a two-cylinder vertical engine of 10 horse-power, 
with the valves mechanically operated on each side. The 
engine is carried under the rear seat, and power is 
transmitted through- an ordinary sliding variable-speed | 
gear to a countershaft, and then back to the rear axle | 
by chains. The whole of the mechanism is therefore 
grouped at the rear, where it is easily accessible. The 
spaces under the two other seats are utilised for the 
sand-box and the water tank. The driving gear is | 
reduced to the greatest possible simplicity with the 
variable speed lever, clutch pedal, and lever: for 
advancing and retarding ignition. The lubrication is 
automatic. It is claimed that with a load of twelve 
passengers the vehicle will travel at the rate of 18 miles 
an hour, and it can also haul a trailing vehicle with 
fifteen additional passengers. This firm also exhibited a 
24-ton lorry propelled by a two-cylinder engine developing 
12 horse power. The motor is placed under the driver's 
seat, so as to allow ofa sufficiently large platform, which 
has a length of 16° 4ft., and a width of 5°7ft. The wheels 
are shod with iron tires. The total weight of the lorry 
in full running order is 1680 kilos. M. Kriéger exhibited 
a petrol lorry with electric transmission on the principle 
described in a previous article, although, instead of the 
electric motors gearing direct on the driving wheels, as in 
the pleasure carriages, they are carried on the end of the 
frame, and transmit power by chains to pinions gearing 





in both cases the wheels are fitted with rubber tires. | engine. Nevertheless, several engineering firms have 


been encouraged by the success of Purrey, of Bordeaux, 
who have supplied a considerable number of steam 


Eastern Railway of China, and we believe that similar wagons, railway coaches, and the like, to follow up the 


steam vehicle for the heavier descriptions of work. 
Messrs. Brulé and Cie., of Paris, are experimenting with 


| steam lorries, and at the Paris Show another new steam 


wagon was exhibited by Messrs. E. Zappa and A. Schars, 
of La Souis-Floirac, Gironde. This firm are building a 
uniform type of chassis to which can be fitted omnibus 
bodies, wagons, or lorry platforms. The generator, with 


| a heating surface of 14°8 m., has the water tubes connected 


with a series of vertical collectors on each side, which, 
in their turn, are connected with a single horizontal collec- 
tor at the lower part of the boiler above the grate. The 


| feed water entering this horizontal collector tends to keep 


it cool, and the water, being broken up into a number of 


/ columns in the side collectors, circulates rapidly through 


the tubes. There is an ample steam chest, and the steam 
is superheated in tubes alternating with the water tubes. 
The generator is fired with coke. The engine is com- 


| pound, and live stsam can be admitted into both cylinders 


when the maximum power is needed. The transmission 
is by a single chain to the live axle. Although several 
new firms are beginning to build steam vehicles it does 
not seem as if this power will be employed in France 
except for the heaviest loads, and for ordinary work, such 
as carrying loads up to five tons, the petro) vehicle has 
come into almost general use. The past year shows, 
indeed, that French automobile manufacturers have 
become fully alive to the importance of supplying the 
needs for heavy motor vehicles, especially in view of the 
large number of public transport services that are b2ing 
inaugurated all over the country. 








THE CASTLE CARY AND LANGPORT 
RAILWAY. 


Ty our issue of December 9th, 1901, we gave a description of 
the new branch line which is being constructed by the Great 
Western Railway Company between Castle Cary and Lang- 
port. We are now able to give a map of this section of the 
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on to toothed wheels on the driving wheels. Seeing that | 
chains and reducing gears have to be employed between 
the electric motors and the driving wheels, it is difficult 
to discover the advantage of employing an electrical 
transmission. Other petrol vans, wagons, and omnibuses 
were shown by Renault, Cottereau of Dijon, Martini 
of Geneva, and other firms who use their standard 
mechanisms, reinforced and simplified for the heavier 
work the vehicles have to perform, and the Mathian and 
Turgan lorries and the Renard road train were the same | 
as were exhibited last year, when we described their | 
leading features. The road train of Colonel Renard, with 
continuous drive to all the vehicles, with a propeller shaft 
rendered fiexible. by two universal joints between each 
trailing car, has been thoroughly tested in France and 
Germany during the past year, and the results claimed to 
have been obtained are certainly much more satisfactory 
than could have been deemed possible in view of the 
apparent loss of power in transmission ; but if the results 
stated to have been obtained can be taken as accurate, it 
can only be explained by the assumption that the lighter 
load put on the engine by the driving car, which has not 
to provide a heavy dead weight for road friction, allows of 
some advantage being secured even with a long propeller | 
shaft. Nevertheless, it is obvious that there is a limit to 
the number of vehicles through which the drive can be 
taken, and it is observable that the Renard train is now 
rarely composed of more than two or three trailing cars. 
It is to be hoped that some data upon the practical 
results of this system will be obtained during the present 
year, in view of the public service which is to be run 
between Dieppe and Treport. For this service the'| 
trailing cars will be in the form of light six-wheeled | 
omnibuses of the type illustrated on page 42. On looking 
into the claims for this six-wheeled vehicle it would seem 
as if it had been designed primarily with the idea of re- | 
ducing the number of trailing cars. Although the body 
of the omnibus is only a little longer than the four- 
wheeled vehicle, its effective capacity is said to be nearly 
doubled by carrying it over the platform at the back, and | 
at the same time, by a new system of suspension which | 
gives a higher vertical movement to the wheels than 
usual, they can pass over obstacles without transmitting | 
any jolting or shocks to the vehicle, because when one | 
wheel rises over a stone or drops in a drain, for example, | 
the other four wheels are in contact with the road. | 
For scme years past the French makers of wagons | 
have been inclined to abandon steam power, and all | 





also exhibited a three-ton lorry with a two-cylinder motor 
of 14 horse-power. 


The chassis is almost identical, and 


those who formerly consti ucted steam lorries have, with 








on re-commissioni. 


THE CASTLE CARY AND LANGPORT RAILWAY 


line. When the work is finished the distance between 
London and Exeter, Plymouth, and all Cornish stations will 
be reduced by twenty-one miles. The London and South- 
Western Railway, which is now the shorter route, will then 
only have an advantage of two miles from London to Exeter, 
whilst to Plymouth its route will be five miles the longer of 
the two; at present it is sixteen miles the shorter. The new 
line branches off 300 yards south of Castle Cary Station, 
which is situated on the Weymouth braneh 115} miles from 
Paddington, and extends for 154 miles to Langport, passing 
through one of the most beautiful parts of Somersetshire. 
The line has been designed for heavy and express traffic, and 


| follows practically a straight line, with the exception of a 


curve at Somerton, which is 60 chains radius, The ruling 
gradient is 1 in 264, and, roughly speaking, the line 


| ascends from Castle Cary to Somerton, and then descends to 


Langport. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following. appointments have been made at the Ad- 
miralty :— 

Engineer Captains.—R. J. Tench, to the Canopus, for service 
with Reserve Fleet at Portsmouth ; G. A. Haddy, to the Barfleur, 
for service with Reserve Fleet at Devonport; W. H. Riley, to the 


| Resolution, for service with Reserve Fleet at. Chatham. 


Engineer Commanders.—A. E. Cox, to the Vernon, for the 
Furious, on re-commissioning ; R. St. J. Raper, fo the Wildfire, 
for the Endymion. 

Kagineer Lieutenants.—-C. Main, to the Vernon, for the Furious, 
; C. F. B. Pendleton and E VY. Wand, to the 
Juno, on re-commissioning; A. E. Cock, to the Vivid, for the 
Leven, incommand ; H. G, Radford, to the Halcyon, for the Bit- 
tern, on commissioning ; A. G. V. Salter, to the Fire Queen, for 
the Trafalgar; G. EK. Andrew, to the Pembroke, for the Africa ; 
W. F. Mitchell, tothe Vivid, for the Chelmer ; W. W. Pearce, to 
the Vivid, for the Cambrian ; R. an, to the Vivid, for the 


Ouse ; W. C. S. P. Bartwell, to the Vivid, for the Kale: J. F. 


Haves, to the Vivid, for the Doon; H. R. Batchelor, to the 


Sappho, for the Speedwell ; J. F. A. Hastings, to the Pembroke 
for the Hecla 
bridge, for the Theseus, on commissioning ; F. Jarvis, to the Wild- 
fire, for the Endymion, on commissioni: 


; H. J. Meiklejohn and W. C. Johnson, to the Cam- 


Engineer Sub-lieutenants.—A. A. G. Martell, to the Cambridge, 


for the Theseus, on commissioning ; A. C. Boxer, to the Wildfire, 
| for the Endymion, on commissioning. 


ng 
“'% to the Indefatigable. 


Engineer.—Lieutenant G. R. 
Iisley, to the Indefatigab‘e, 


Acting Artificer Engineer. —-E. 








INSTITUTION OF ELECTRICAL ENGINEERS (BIRMINGHAM LocAL 


Section).—Ordinary general meeting at 7.30 p.m. on Wednesday, 
January 25th. A paper will be read, ‘‘The American Tour. of the 
; 1 f Institution of Electrical Engineers,” by D. K 
scarcely an excepticn, returned to the internal combustion | Member. 


. Morris, Associate 
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COLD WATER PUMPING ENGINE. 


We publish on page 40 a perspective view of a vertical cold 
water pumping engine which has recently been constructed 
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to go deeply into explanation, but we may say that the pump 
is brass fitted throughout, and has been designed to deliver 
180,000 gallons of water per hour through the surface 
condenser of a central condensing installation. We may add 
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PUMP CHAMBER AND VALVE CHESTS 


by Messrs. Richardson, Westgarth and Company, Limited, 
of Middlesbrough. We also give above a general arrangement 
drawing and a section through the pump chambers and valve 
chests. The drawings are so clear that it will not be necessary 


that this pumping plant forms one of a pair which were 
built for Messrs. Dorman, Long and Co., of Middlesbrough, 
to designs suggested by Mr. Arthur Cooper, the managing 
director to this firm. 






i e 7] " 





Swain Sc 


DOCKYARD . NOTES. 


Tue Drake has regained the speed record for the British, 
or, for that matter, any navy, having made 24°16 knots 
average speed, and so beaten the Berwick. The designed 
speed was 23 knots, so she well deserves the name of a 
“*flyer,’’ which her crew proudly claim for her. 


Tue new battleships to be laid down to follow the Lord 
Nelson class will carry nothing but 12in. guns, of which they 
will have ten. These ships must be regarded as a distinct 
score for Colonel Cuniberti, whose ‘ideal battleship’’ in 
‘* All the World’s Fighting Ships,’’ two years ago provoked 

| a good deal of- unkind criticism. Now, Italy’s great genius 
in the construction line is ‘‘one of the few constructors who 
was able to see how events were trending.’’ 





Ir appears that at the battle of Round Island the Mikasa 

was nearly sunk. A 12in. shell knocked a plate clean away 

| at her water-line, and only the smooth state of the sea 

i the Japanese to get out a collision mat. It was 
touch-and-go with Admiral Togo’s flagship. 





| Tux Britannia, Hibernia, and Africa will carry 7°5’s instead 
of 6in. guns in their batteries. An excellent change; but 
why not 9°2’s a la Lord Nelson? 








THe Nort LincoLNsHire [RoN TRADES AND Coke. —Few dis 
| tricts are more isolated from the coalfields, and more dependent 
upon railway companies, than North Lincolnshire, yet there are 
not many so interesting. Since the ironstone deposits were dis- 
covered some forty-six years ago, and pig iron was first smelted 
at the Trent Works some forty years ago, various developments 
have occurred. The whole of the coke used is drawn from South 

Yorkshire and the North of England, and at times remarkable 
changes take pa At the beginning of last year North of Eng- 
| land coke could be obtained on such terms that for some time it 
| greatly reduced the supply of Yorkshire coke, In a shot time, 

however, coke will be available some fifteen miles nearer Froding- 
ham, and this will doubtless disturb existing arrangements. The 
| projected sinkings-at Bentley, near Doncaster, may be the means 
| of coke being manufactured, and the fact that the Dalton Main 
| Colliery Company is putting down a complete installation, and is 
| erecting thirty-six ovens of the Simon Carvé’s principle, points to 

the fact that coke will in a short time be produced near the iron- 
| stone field. The company are also erecting one of Baum’s wash- 
; ing plants, capable of washing 1300 tons of slack and coal in 
about hours.} The plant ranks amongst the largest yet 

erected, 
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| all the switches alike. It is marked B in Fig. 3, and Fig. 2 
4 shows its trough-shaped pole pieces, which point alter- 
POLITAN RAILWAY. | nately up “and down, and are alternately fixed to the 

No, VI.* | main casting and to a special spider, or extension of 

We have at present only dealt generally with the | the magnet core, at the bottom. The switch contacts are 
system of control employed on the trains on the electri- | each surrounded by a vulcabeston box open at the front, 


THE ELECTRIFICATION OF THE METRO- 















Fig. i—TURRET CCNTROLLER IN POSITION 


fied portion of the Metropolitan Railway. We propose | and are placed in the direct path of the magnetic field. 
in the present article to treat this question more fully.| The reason why this single blow-out coil has been 
All the electric trains on this railway will be operated | employed is, so the makers claim, that it makes it pos- 
with motor coaches, each having eight 150 horse-power | sible to obtain a much stronger field with less wiring and 
motors, and the Westinghouse unit switch system of | weight of material than with the arrangement of smal) 
control is to be used. This system consists essentially of | 
two parts, the turret controller carried under the body of | 
the motor car, and the master controller placed in the 

motor man’s cab. The former takes its name from its 




















Fig. 2—TURRET CONTROLLER 


shape, and it is an ingenious combination of magnetic 
blow-out switches and pneumatic cylinders controlling 
them. It is shown in position under the car in Fig. 1, | separate coils. Burning and wear of the switch contacts, 
part of its casing being removed. In Figs. 2 and 3 it is | which are renewable, is said to be greatly minimised by 
also shown in elevation and section. Grouped around | the method of opening and closing. This consists of a 
its centre are fifteen unit-switches or circuit breakers, | rolling and sliding motion, which is stated to keep 
each of which is operated by a separate pneumatic the contacts in good condition. All working parts in the 


Fig. 4—THE REVERSER 
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Fig. 3—DETAILS OF TURRET CONTROLLER 


direct path of the current are shunted, and insulation is 
provided between the terminals and the different circuits. 

The air cylinders, placed in a cirele above the switches, 
are po by magnetically-operated needle valves, 
whieh, when open, allow compressed air to 


cylinder working against a powerful spring. The latter | 
tends to open the switch, which can only remain closed so 
long as there is air pressure in the cylinder. The magnetic 
blow-out arrangement consists only of one coil that affects 


ince tg 


ass from the 


the switch attached to it. The pipe projecting from the 
centre of the turret controller, Figs. 2 and 3, conveys 
compressed air: to the storage space. 

The master controller, shown open in Fig. 5 and in 
position in Fig. 6, is remarkable for its small size and 
compactness. It operates the above-mentioned needle 
air valves of the turret controller by aid of a 14-volt 
current taken from a small storage battery on the 
car. This controller has five notches for both forwad 
aad backward running, in addition to the “off,” or 
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Fig. 5-MASTER CONTROLLER 


1eutral point. The movement of the controller hand!e 
to the first stop sets the emergency brake valve; the 
second sets the reverser—a piece of apparatus for con- 
trolling the direction in which the car is run—and puts 
on the main supply current; the third, or shunting notch, 
connects the motors in series with all resistance in; the 
the fourth brings the automatic accelerator into play, 
which closes the switches of the turret controller in their 
right order, unless checked by what is termed the limit 
switch ; and the fifth, opening all the pneumatic switches 
that have been closed and simultaneously throwing in 
others, connects the motors in the first parallel stage 
with resistance in circuit. 

To make the matter clear some further description of 
the auxiliary apparatus mentioned above is necessary. 





oY 


Fig. 6 MASTER CONTROLLER AND BRAKE GEAR 

The reverser, shown in Fig. 4, is pneumatically operated, 
and upon it, as stated, depends the direction in which the 
car runs. The movement of the controller to the second 
notch magnetically actuates its valves, shown on the 
right of the figure, and admits air to the cylinders that 
move the switch. The limit switch accelerator, which is 
a very important part of the apparatus, commences 
operation at the fourth step, and automatically closes the 
turret controller switches one after the other up to the 
eighth resistance, or last series point. After the movement 





Ender, closing 






* No. V. appoared December 16th. central chamber, where it is stored, to the cy 


of the master controller to the fifth notch has effected the 

















JAN. 13, 1905 


THE ENGINEER 





39 








change from series to parallel, the’ automatic accelerator | 


again comes into play and limits the rate at which the 
necessary changes in connections are mede to attain full 
speed. » 

The overload and no-voltage return relay, shown in 
lig. 7, is in electrical connection with the actuating 
magnet of one of the pneumatic cylinders of the turret 
controller which operates the main circuit breaker. To 
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Fiz. 7—-OVERLOAD AND NO-VOLTAGE RELAY 


prevent damage from a resumptio. of supply after any 
interruption, such as a break in the third rail or persistent 
bad contact in the collecting shoes, the no-voltage part of 
this device returns the controller to a position in which 
some considerable amount of resistance is in circuit, 
allowing it to be gradually and automatically cut out 
when the current comes on again. Sudden interruptions 
and resumption of supply such as occur when the 
collectors pass over points or crossings do not affect the 
relay, it being arranged to work too slowly for this. 

There are three points in the control equipment of these 
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moves the controller handle rapidly over to the full 
parallel position. In such a case the speed of working of 
the turret controller does not increase, and the various 
connections passing from first series to full parallel are 
made automatically at the right pace. This taking the 
control to some extent out of the hands of the driver, has 
been found, so we are informed, not only to make for 
safety, but also to effect a considerable economy in power 
consumption amounting to as much as 10 or 15 per cent. 
over that obtained by ordinary hand-operated methods. 
The third provision is a system of interlocking between 
the control equipment and the power brakes, whereby the 
controllers throughout the entire train are opened auto- 
matically when the brakes are applied, no matter in what 
position the driver may have or continue to hold the 
master switch handle. 

Our readers will be able to trace out in Fig. 8 the 
various connections by which the movements we have 
mentioned are carried out, and in Fig. 9 the type of 
collector shoe employed for picking up the current from 
the live rail is illustrated. 








CANADA’S FUEL. 
(From a Canadian Correspondent.) 

Tue main coalfields of Canada are situated in the extreme 
east and extreme west of the Dominion. On the Atlantic 
coast, the Province of Nova Scotia has coal measures ade- 
quate to meet all the requirements of British North America 
for many hundreds of years. On the Pacific coast and in the 
Rocky Mountains, the Province of British Columbia and the 


| neighbouring territory of Alberta, carboniferous strata, not 


yet fully delimited or developed, are rich in high-grade coals. 
But in the vast central country extending from the Gulf of 
St. Lawrence to the foothills of the Rockies, 2000 miles from 
east to west, and from the international boundary to the 
northern seas, there is no trace of coal-bearing formation 
of the true carboniferous age. There are, however, large 
deposits of* tertiary lignites at several points in South- 
Western Manitoba and in the territories beyond, also in the 
region bordering upon the Hudson’s Bay. Throughout the 
Provinces of Ontario and Quebec the surface formations are 
of tertiary or post-tertiary origin, overlying strata of 
Devonian or ‘pre-Devonian periods, the carboniferous age 
being ynrepresented. 

The Nova Scotia coal is bituminous, varying considerably 
in quality in the three separate basins which make up the 
productive district. The coals of the Cape Breton section are 
noted for their high percentage of volatile combustible gases ; 
those of the Pictou and Cumberland districts have a higher 
percentage of fixed carbon. The aggregate tonnage produced 
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Fig. 8—DIAGRAM OF CONNECTIONS 


cars that“are ingenious and have been found to:be-useful. 
They should certainly prove important safeguards. The 
first is as follows:—The possibility has been recognised 
that through accident or sudden illriess the motor man 
may leave hold of the controller handle, in. which case— 
especially Sunder the latter cireumstance—grave conse- 
quences might ensue. This is provided for by. means of a 
strong spring action; which, when the ‘handle is re- 








Fig. 9-COLLECTOR SHOE 


leased, returns it to the neutral position, interrupting, as 
it does so, the circuit of an electro-magnet attached to the 
air brake... This opens a valve in the main pipe of the 


system, allowing the ‘air to escape and the brakes to Le ' 


applied immediately over the full length of the train. In 
ordinary reversing of the train this arrangement does not 
op2rate provided the handle is passed ‘quickly over the 


neutral point.. The second safeguard is that which pre- | 


vents any harm being done to the motors if the operator 


has more than doubled in the last ten years, reaching its 
maximum in the twelve months ended June, 1908, for which 
period the total output of the Nova Scotia mines was 
5,712,128 tons of 2000 lb. The principal markets for this coal 
are at Montreal, Quebec, and intermediate .ports on the St. 
Lawrence River; the tonnage shipped to that district 
exceeds 1,500,000 tons per annum, and this traffic finds 
employment for a large fleet of steam vessels during the 
seven months of navigation. “An attempt is now being made 
to keep the river channel free of ice in the early winter 
months by the use of powerful ice-breaking steamers. If this 
proves successful, a large increase in the consumption of the 
maritime province coal may be anticipated. A considerable 
tonnage is also shipped from the Nova Scotia pits to Port- 
land, Boston, and other ports on the New England seaboard 
of the United States ;.but the American Customs duty of 
67c. per ton of 2000 1b., equivalent to 73c. per ton of 
2240 1b., stands in the way of further development of trade in 
that direction. The local consumption in Nova Scotia and 
New Brunswick is something over 2,000,000 tons per annum. 

British Columbia has for some years past produced 
annually about 1,600,000 tons, of which about two-thirds has 
found its market in the United States. The new mining 
districts in the Rocky Mountains, near the international 
boundary, are now giving an output of 3000 tons per day, the 
bulk of which is sent south. The British Columbia coals 
take high rank as to quality; a large share of the product 
may be classified as semi-anthracite; and in the Queen 
Charlotte Islands, off the north-westerly coast of the pro- 
vince, there are seams of hard coal almost identical in analysis 
with the anthracite of Pennsylvania.’ Very extensive deposits 
of lignite are known to exist in the central valleys of the pro- 
vince and towards the Pacific coast. 

East of the Rocky Mountains, in the territory of Alberta, 
the Lethbridge mines have been giving good returns for the 





last twenty years. Throughout Northern Alberta there are 
outcrops of lignites, locally used for household purposes. The 
total quantity annually produced in the territories east of the 
mountains is roughly estimated at 700,000 tons. 

The Province of Ontario draws its coal supply almost wholly 
from the United States, mainly from ’ernsylvania and Ohio. 
The Province of Quebec, in addition to the large supply of 
bituminous coal from Nova Scotia, receives occasional ship- 
ments from Great Britain and a considerable tonnage of 
anthracite from the United States. In the twelve months 
ended 30th June, 1904, the total imports of the Dominion 
were 6,328,918 tons. Of this, 6,192,266 came from the 
United States, in the proportion of 3,930,665 tons bituminous 
and 2,261,601 anthracite. The chief use of the bituminous coal 
is for locomotive fuel on the railways of Ontario and Quebec, 
and for manufacturing purposes. The anthracite is used for 
household and general heating purposes in every city and 
town throughout Canada, and its use is continually extend- 
ing in the villages and agricultural districts of the central 
provinces. 

Prior to the year 1879 coal had free entry to the markets of 
the Dominion. In that year a Customs duty was imposed on 
anthracite at the rate of 50c. per ton, and on bituminous 
75c. In 1887 the duty on anthracite was discontinued, and 
has not since been re-imposed. The duty on bituminous coal 
imported from the United States to Canada now stands at 
58c. per ton of 2000 lb., equivalent to 60c. per ton of 22401b., 
but the Government is empowered to reduce the rate to 40c. 
per.ton of 22401b. in the event of the United States duty 
being reduced to that figure. On bituminous coal imported 
from reat Britain the Canadian Customs charge is one- 
third less than the rate on American, and shipments of Welsh 
or other hard coal passing the anthracite test are admitted 
duty free. 

The total quantity of coal consumed in Canada during 1903 
was 12,720,455 tons of 20001lb. Of this, 6,042,005 tons were 
the product of Canadian mines. More than half the require- 
ments of the Dominion were supplied from the United States. 
This is mainly due to the fact that Canada, east of the Rocky 
Mountains, has no anthracite, while the great anthracite field 
of Pennsylvania is within easy reach of the central markets 
of the provinces. This hard coal, in the form in which it 
comes across the border, broken and screened to the standard 
grades, is the most convenient fuel for household purposes, 
and is supplied locally throughout Ontario at an average 
retail price of 7 dols., or 28s. per ton of 2000 Ib. 

The bituminous coal of Nova Scotia does not compete in 
Ontario with the Pennsylvania anthracite as a household 
fuel; very little of it goes west of Montreal at present for 
this purpose, but the question whether the Nova Scotia pro- 
duct can enter the Ontario market, for manufacturing 
purposes and for railway supplies, in competition with the 
soft coals imported from Ohio, is now receiving the best 
attention of the eastern coalowners and shippers. The long 
rail haul of 1200 miles is, of course, impracticable; the only 
solution of the problem is in the water routes. The St. 
Lawrence canals admit the passage of steamboats carrying 
net cargo of 1700 tons, on a water draught of 13ft. Gin. An 
effort will probably be made next season to establish a through 
line of steamers to run direct from the Nova Scotia coal 
wharves to the ports of the upper St. Lawrence and Lake 
Ontario, returning with load of flour and other Western pro- 
ducts. The Customs duty on imported coal owes its 
existence to the promotion of such inter-provincial trade, 
and the suspension of the canal tolls has the same purpose in 
view. 

In round figures, it may be said that Canada consumes 
annually two tons of coal per head of population, producing 
one ton and importing one ton. This figure looks small com- 
pared with the four tons per head produced and consumed in 
the United States, or the six tons per head produced in Great 
Britain, but the first fuel resource of the Dominion is found 
in the woods and forests, the remains of the dense growth 
which formerly covered the entire country east of the Great 
Lakes and west of the Rocky Mountains. With this inex- 
haustible supply close at hand, for the cost cf cutting and 
hauling, the Canadian farmer is to a large extent independent 
of the coal market. Wood is the staple fuel of small steam- 
boats plying on the inland lakes and rivers of the north 
country, also for mills, factories, brickyards, and many 
other industrial purposes. 








INSTITUTION OF CIVIL ENGINEERS: YORKSHIRE STUDENTS’ ASso- 
CIATION.—A meeting of the above Association was held on: Thurs- 
day, January 5th, in the Law Institute, Leeds, the President, Mr. 
Ewing Matheson, M. Inst C.E., in the chair, when a paper was 
read by Mr. S. R. Kay, M. Inst. C.E.. on ‘‘ Considerations A ffect- 
ing the Design of a Viaduct, as Exemplified in the Conisbro’ 
Viaduct, to be built for the Dearne Valley Railway.” Mr. Kay 
gave a detailed account of the conditions under which the viaduct, 
which is 509 yards long and 110ft. above the river, had to be built, 
and of the reasons which led to the adoption of the final design. 
The main question to be considered was that of the purchase, or 
otherwise, of the coal lying underneath the site, upon which 
question depended the type of viaduct which could be adopted. 
After considering the merits and economy of different types of 
brick and steel viaducts it was finally decided to purchase the 
coal and build a brick-arched viaduct, with a steel span over the 
river. There are twenty-one spans of 55ft., and the river span of 
150ft. Full detai!s were given of the various parts of the structure, 
and the paper led to a very interesting discussion, in which several 
members took part. The paper was illustrated by diagrams and 
drawings of the viaduct. 

Etectric LIGHTING IN MARYLEBONE.—At the Marylebone 
Borough Council’s meeting last week, the Finance Committee 
reported the receipt of a letter from the London County Council 
with reference to the proposed loan of £100,000. The County 
Council stated that they have cancelled their order of July 26th, 
1904, had re-sanctioned the borrowing by the Borough Council of a 
sum of £433,800, repayable as to £34 405 by yearly or half-yearly 
instalments of principal, or of principal and interest combined, 
within a period of forty-two years from the date of borrowing, the 
first repayment of principal being made at the expiration of three 
years from the date of the borrowing, and as to £93,395 by yearly, 
half-yearly, or quarterly instalments of principal or of prineipal and 
interest combired, as to £48,545 within thirty-eight years, and as 
to £44,850 within ten years, in each case from the date of the bor- 
rowing, and would issue such sanction on receipt of an agreement 
by the Borough Council to provide for all renewals and replace- 
ments of any of the plant, machinery, and works provided with the 
proceeds of the sum of £340,405 before mentioned, during its cur- 
rency, out of a sinking fund established for that purpose, or from 
maintenance account. Subject to this the County Council is pre- 

to advance the Borough Council a sum of £100,000—on 
account of the £340,405—upon the terms that the loan is taken up 
as to £50,000 at once and as to £50,000 at a time convenient to the 
County Council, and repaid with interest at the rate of £3 15s. per 
cent. per annum, calculated quarterly, by seventy-nine equal half- 
yearly instalments of principal and interest combined within a 
period of forty-two —_— from the date of the advance. The 
terms provosed by the London County Council were accepted. 
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MIDLAND RAILWAY LONDON WIDENINGS. 


THe Midland Company has for some time had in hand, 
under the powers of its Act of 1900, an extensive scheme 
for widening the line between the Welsh Harp Junction, near 
Hendon, and Finchley-road Station, a distance of 27 miles. 
Although the railway was constructed with four lines of rail 
from Hendon to London—except at Belsize Tunnel, long 
since duplicated—this amount of accommodation has become 
- insufficient, largely through the immense growth of the 
north-western suburbs and the necessity of supplying them 
with coal. 

The process of widening commences at the south end of 
the disused Welsh Harp Station, where for some time there 
have been six roads. To carry two of these forward meant 
widening the Brent Viaduct, crossing the Kingsbury reservoir 
of the Regent’s Canal. This new work has lately been 
finished; it ranges with the old, but is in blue Staffordshire 
brick instead of the red brick of the original structure. The 
water being very shallow at this, the upper end of the 
reservoir, a temporary line of rail was laid across it a little 
above the water level, rising up steeply at each end to the 
main line. By means of this line the spoil could be carried 
away and bricks brought to keep the work going at several of 


the cdfférdams at once. As there are nineteen arches of 


30ft. span and abuut the same height, the undertaking has 
been one of considerable magnitude. The widening is on the 
eastern side of the viaduct. At both ends the additions to 
the embankment have been made with a very wide slope, to 
ensure stability. On the Hendon side of the water a good 
deal of burnt clay was used, and at the London end loose rag- 
stone is laid in with a view to thorough drainage. 

From the viaduct the two new pairs of metals are laid 
through the Brent sidings right up to Cricklewood Junction, 
which is practically Cricklewood Station. Here a new signal 
box has been erected, controlling the Acton Wells branch, on 

| which, however, there are at present no passenger trains. 
The old station has been swept away and a new one built on 
a totally different plan, with the booking hall, booking and 
parcel offices, stationmaster’s office, &c., away from the 
railway at a lower level. This is a red brick building about 
| 65£t. by 174ft. or so, standing in the angle between Crickle- 
| wood-lane and Claremont-road. A carriage drive, about 
| 150ft. long by 75ft., runs in from the corner, but there is also 
a footpath from the lane. This leads into a subway under 
| the line, the arch and upper parts of the side walls of which 
| are of white glazed bricks from Halifax, whilst the lower part 
is of Staffordshire bricks, The bottom courses of the building 
| just named are also of the latter material. The red pressed 
bricks come from the Whitwick Colliery, Leicestershire. 





From the subway three ramps lead up to the ‘‘ down fast "’ 
platform, the central or island platform, and the ‘up slow’ 
platform respectively, All are walled with Staffordshire brick 
to about breast high on the platforms, finishing with wood 
and glass at the top. The hew slow roads cmt the site of 
the old offices. Formerly trains which stopped here had to 
turn on to the fast roads for the purpose, which is now 
avoided, The waiting-rooms are commodious and well 
lighted, constructed of wood with panels covered with rough- 
cast, and are of pleasing elevation. 

A good deal of new bridge work has been required at the 
south end of the station, to carry the extra roads over 
Cricklewood-lane. Three additional bridges, making five, 
have been put in. The central one of the five is by 
W. Richards and Sons, of Leicester, the two outermost, onc 
of which is for a single line only, are by John Butler's 
Trustees, Stanningley. The new platforms extend upon these 
bridges. South of this point a large space has been taken in, 
not only for the extra roads but for sidings as well. These 
will be used for coaching stock only, a strip of land 20ft. wide 
along Westbere-road having had to be planted with shrubs to 
hide the obnoxious vehicles from the view of any houses 
which may be built in the future east of the railway. The 
area, largely of made ground, is levelled but not yet ballasted ; 
the sidings, when laid, will be controlled from a new signal- 
box, ‘‘ Watling-street Junction,’’ replac ng a smaller one of 
the same name. The sidings end at Minster-road Bridge, up 
to which two new lines of rail, coming from Cricklewood, are 
finished on the west side of the ralway. These go under a 
hitherto unused arch, immediately after which the deep clay 
cutting through Shoot-up Hillis reached. Though short this 
is about 60ft. deep at Mill-lane Bridge. Between these two 
bridges the clay is being got out by a steam navvy, a heavy 
blue-brick retaining wall having first been built in a trench in 
the usual way. Most of the spoil goes to Scratchwood, near 
Elstree, where additional sidings are forming. Four roads 
will be laid, the two westernmost being sidings terminating 
at Minster-road Bridge. 

The Mill-lane bridge, however, is the chief constructional 
work hereabouts. To span eight roads, somewhat on the 
skew, and at such a height, is a big job. The old bridge, 
crossing four only, was of arched wrought-iron girders, and a 
fine work too. It will have to come down entirely, one effect 
of which will be a slight straightening of the thoroughfare, 
and some reduction of the gradient on the west side. The 
new bridge will be of two spans of ‘‘N”’ lattice girders of 
considerable depth, riveted up on the spot. Three rows of 
them were in lately, the gas pipes going over on jack arches. 
Part of the old bridge is already down, on the Hendon side. 
On the other the cutting ceases ; in fact, the hill has been 
largely removed, the ground opening out into West-end 
sidings at once; It has been set back at the rear of Fordwych- 
road to give access to the widened line. 

The new lines of rail have been carried past West End 
Station by utilising the space between the goods roads and 
Iverson-road, formerly occupied by coal order offices, &c. The 
work involved pulling down the massive retaining wall and 
getting out the clay to a depth of 25ft. or 30ft., the latter 
operation being kept rather ahead of the demolition. No 
new wall has been made, the side of the cutting being 
sloped and sown with grass seeds, The new roads are finished, 
making six at this point, and ballasted with broken slag 
and granite chippings. An extra brick arch had to be made 
under West End-lane, beyond which room has been found 
by setting back the slope of the cutting, which here rapidly 
diminishes in depth. A very short distance and the skew 
bridge carrying the Hampstead Junction line of the London 
and North-Western is met with, carrying two or three sidings 
besides the running roads. It consists at present of four 
spans, each over a single road of the Midland, separated by 
wall piers of brick. Work is now going on at both ends of 
this bridge, two sidings on the Hampstead side which 
formerly ended at it being now in process of extension, 
possibly as part of a larger plan which does not yet com- 
pletely reveal itself. 

At the Kilburn end, of course, the new pair of roads just 
finished at West End are being provided for. They will 
merge into the great coal sidings at Finchley-road. By their 
rid it will be possible to work traffic between these sidings 
ind those at Brent, north of Crickl<-wood, without blocking 
either the fast or the slow roads. The waste land, as it long 
was, hereabouts between the Midland and the Metropolitan, 
is fast becoming the greatest coal-distributing area of North- 
west London, the population al! round having increased to an 
extraordinary extent of late years. 

Messrs. Whitaker Brothers, of Horsforth, Leeds, are the 
contractors for the works above described. 








LAUNCHES AND TRIAL TRIPS. 


TrvuTONIC, steel screw steamer ; built by, William Gray and Co., 
Limited ; to the order of, Messrs. W. H. Cockerline and Co., Hull ; 
dimensions, 355ft. 6in., 50ft. by 25ft. 4in.; engines, by! ga al 
sion, 25}in., 40}in., 67in. by?45in., orgs 160 Ib.; the average 
speed on the trial was 11 knots, trial trip, January 4th. 

IrMA, steel screw tourist and passenger steamer ; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, the Det Ber- 
genscke Dampfskiboselskab of Bergen; to carry, 120 first-class 

ers and a number of others; engines, triple-expansion, 
Din, 36in., 60in. by 36in., pressure 175 Ib.; constructed by, Messrs, 
J. Dickinson and Sons, Sunderland ; launch, January 5th. 

GERMANIC, steel screw steamer; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of, Messrs. W. H. 
Cockerline and Co., Hull ; dimensions, 342ft., 40ft. 6in., by 25ft. 
2in.; engines, triple-expansion, 23}in., 39in., and 66in. by 45in., 
pressure, 180 lb.; constructed by, Richardsons Westgarth and Co., 
Limited ; a mean speed of 11 knots was attained; trial trip, 
January 5th. ’ 

Harmony, large steel screw steamer ; built by, Furness, Withy 
and Co., Limited ; to the order of, Messrs, J. and C. Harrison, 
Limited ; dimensions, 335ft. long, and 264,126 measurement 
capacity: engires, triple-expansion, 23in., 40in., 65in, by 42in., 

ressure 200 lb.; constructed by, Richardsons, Westgarth and Co., 
imited ; launch, January 7th, 

Apa, steamship ; built by, Laxevaags Engineering and Ship- 
building Company, Limited, Borgen ; to the order of, Mr. 8. L° 
Christie; dimensions, 239ft., 36ft. by 16ft. 9in.; engines, triple- 
expansion, 16}in., 27in. and 44in. by 30in., pressure 180 !b.; con- 
structed by, the Laxevaags Company ; launch, January 7th. 

ROSEMOUNT, screw steamer; built by, Northumberland Ship- 
building Company, Limited ; to the order of, John Cory and Sons, 
Cardiff ; dimensions, 335ft., 48ft. by 24ft. gin. ; to carry, grain in 
bulk ; engines, triple-expansion, 234in., 39in., and 64in. by 42in., 
pressure, 160 Ib.; constructed by, Ric’ ns Westgarth and Co., 
Limited ; 9 speed of 10 knots was attgined ; trial trip, 
Janiiary 7tb. ‘ eee 
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RAILWAY MATTERS. 


Ir is computed that 3832 miles of new mileage of main 
track were built in America during last year, which is the 
smallest since 1898, when 3265 miles were constructed, and last 
year the new mileage was 5652. 


Tur Great Western Railway Company intends to pro- 
vide road motor cars in the Bala and Dolgelley districts during 
next summer, and to arrange a series of road motor tours for the 
convenience of tourists and others visiting the district. 


Tue Italian -Minister of Public Works has brought 
before the Chamber a project for taking over by the Government 
the lines giving access to the Simplon ; and he bas also demanded 
an extension of the time granted for considering the advisability of 
taking over the Meridionali railways by the State. 


Orpers for twenty locomotives have been placed in 
America by the Government of New South Wales. Tenders were 
called for on the Continent, in this country, and America, with the 
result, aczording to the Standard, that the offers received from 
manufacturers in the United States were found to be the more 
advantageous, 


Tue completion of the electric railway between New 
Haven and Wallingford, Conn., closing the last link in the line 
between New York and Boston, is announced. The distance from 
the Grand Central station in New York to the Park-street station, 
Boston, is 254 miles. The fare is about 11s. 6d., and the time re- 
quired to make the trip is 20 hours. 


Ir is announced that the first-class contract tickets for 
this year on the Newcastle, Sunderland, and Hartlepool section of 
the North-Eastern Railway contain a new clause, which reads :— 
‘* This ticket is available only in first-class carriages, if and when 
such carriages are provided.” Thereis a strong feeling of indigna- 
tion among the season ticket holders at their treatment by the 
company. 

In anticipation of the Brussels Northern terminus 
beinz besieged by crowds of visitors to the Litze Exhibition, it 
has been decided to arrange a supplementary station to be called 
Braxelles-Ribeaucourt, chiefly for the departure and arrival of 
workmen's and excursion trains; and, instead of running trains 
longer than the platforms, two trains are to be run at short 
intervals one of the other. : 


Tur Greek Government has decided to extend the 
Pireeus-Athens-Demerli Railway vi4 the latter station to Larirs:, 
and for this purpose an additional loan will be required to the 
Four per Cent. Railway Loan of 1902, The money is to be raised 
by the issue of a nominal amount of 5,750,000f. at the price of 80 
per cent. and bearing interest at the rate of 4 per cent., so that 
the effective yield will be 4,600,000f. 


Ir is said that one result of the municipalisation of the 
omnibus and tramway services in Paris would be to lower the 
wages of the employés from 6-50f, to 5f. perday. On this account 
municiy alisation is not likely to become an accomplished fact. In 
this country the destruction of private enterprise results in the re- 
versal of the above, and municipalisation is nearly always accom- 
panied by the raising of wagesand, incidentally, taxation. 


Tur Great Northern, Piccadilly and Brompton Railway 
Bill, which will be brought before Parliament this session, proposes 
to make extensions of this ‘‘ tube” both to the eastwards and west- 
wards, viz., from Piccadilly Cireus, rid Charing Cross, the Strand, 
Fleet-street, Carter-lane, and Cheapside, to the Bank and Aldgate, 
and from Hammersmith to Acton and Chiswick. The proposed 
line from Piccadilly to the Bank and Aldgate is probably a defensive 
measure directed against the other promoters who wish to occupy 
the Strand route. 


Tur Assessment Committee of the Hunslet (Leeds) 
Union recently.raised the assessment of the Great Northern Rail- 
way Company's property in the township of Middleton from £2737 
to £3100 in respect of 2 miles 17 chains of railway main line from 
London to Leeds and the Tingley and Hunslet branches. The 
case was heard by the West Riding justices sitting at the Quarter 
Sessions held at d= § on January 3rd, 4th, and 5th, when the 
assessment was reduced to £1414, the Committee being ordered to 
pay the costs of the appeal. 


Unuixe the London omnibus companies, the Paris 
General Omnibus Company has shown itself incapable to withstand 
the competition of the Metropolitan Railway. In order to 
ameliorate the stultified condition of the company’s operations, a 
committee has been sitting for some months, which proposes to 
reorganise omnibus monopoly, and the renewal of the concession 
for a period of thirty years, subject to several important new con- 
ditions, has been recommended, The chief of these is that all 
horse-drawn omnibuses are to be replaced by mechanically -propelled 
vehicles, 

Las autumn the Canadian Pacific Railroad Company 
placed large orders for steel rails in the United States at highly 
satisfactory figures. These rails were ordered for prompt delivery, 
which began late in October, and a large number of men were at 
once set at work to lay down the rails on different parts of the 
system. It is now stated that during the last two months over 
60,000 tons of rails were laid down. This is the most rapid work 
ever maintained for any | of time by the company, and the 
object was to escape the duty of 7 dols. a ton just imposed on 
foreign rails entering Canada, 


Tux Gulf and Chicago extension of the Mobile Jackson 
and Kansas City Railroad from Decatur, Miss,, north to Middleton, 
Tenn., 203 miles, will be in operation in February. This will give 
the company a continuous road from Mobile to Middleton, 403 
miles, At New Albany, Miss., the road will connect with the St. 
Louis and San Francisco for Memphis, and going south connec- 
tions will be made at Laurel with the New Orleans and North- 
Eastern for New Orleans. Surveys have been made for continuing 
the road north from Middleton to. Jackson, Tenn., 47 miles, to 
connect with the Illinois Central for St, Louis and Chicago. 


NEGoTIATIONS have been completed whereby Purdue 
University is to receive from the New York, New Haven and 
Hartford Railroad the historic Locomotive, ‘‘ Daniel Nason.” 
This engine is said to have been built in 1858. {[t weighs about 
25 tons, is complete with tender, and will be shi to the 
university at Lafayette, Ind., upon its own wheels, The univer- 
sity is also to become the custodian, in behalf of the same road, of 
a stage-coach nger car, which is said to have been placed in 
service in 1833. It consists of the body of a stage coach sus- 
pended over a simple railroad truck by means of braces. It will 
seat inside and on its top about twenty persons. 


Tur recent disaster at Pofi, on the line between Rome 
and Naples, and the collision between two trains near the station 
at Bellipaglia, in which accident the Minister of Finance, Signor 
Majorama, happened to escape injury, have led the Italian Press 
to renew its remarks upon the railway service in Italy. The 
Tribuna is not alone in saying that the lines are in a bad state and 
that the rolling stock is worn out, dilapidated, and insufficient. 
This lack of rolling stock is one of the causes of the disorder and 
confusion that reign upon the Italian railways, for trains are 

enerally one hour or even ninety minutes late in reaching their 
estinations, and the dilapidated cars and locomotives are a 
constant danger to the travelling public. According to the 
Tribuna, Signor Luzzatti is speaking within bounds when he 
declares that no less a sum than £20,000,000 would be required in 
order to overhaul and bring up to date the railway service of Italy, 





NOTES AND MEMORANDA. 


Ir is estimated that the world’s output of coal last year 
will probably not have reached 230 million tons. 


A New use of vanadium is announced in a forthcoming 
invention by Wilhelm von Siemens, It concerns « vanadium glow- 
lamp. 


Tue Rateau steam accumulator, in conjunction with a 
low-pressure steam turbine, is in use at the Donetz steel works in 
Russia and at the Poensgen works at Diisseldorf, 


The cast iron used in the manufacture of superheaters 
in South Germany and Austria is said to be of secret composition, 
and the ribbed method of construction is a patent. 


Ir appears that 73 works in Buffalo use power or light 
derived from Niagara, Of these, 36 have abandoned steam power, 
24 are new works started in Buffalo, and 13 are works moved to 
Buffalo, 


Recent metallurgy is witnessing the use of four com- 
paratively rare metals, They are vanadium, molybdenum, 
wolframium or tungsten, and uranium ; and all are used in alloy- 
ing with steel, 


A MEETING of German, Swedish, Norwegian, Danish, 
and Finnish shipowners was announced to be held at Limhamn, 
Sweden, on the 20th inst., toarrange a combination with reference 
to the Baltic shipping trade. 


Tue annealing of high-speed steel is best carried out in 
muffie furnaces designed for heating by radiation only, a tempera- 
ture of 1400 deg. Fah. being maintained from 12 to 18 hours, accord- 
ing to the section of the bars of steel dealt with. 


Tre Aéro Club of Paris has asked permission from the 
municipal authorities to make experiments in aviation in the 
Galerie des Machines next February. Under the head of aviation, 
among other experiments will be some in mechanical airial 
direction. 


Accorpine to the thermal values now frequently used 
the complete combustion of amorphous carbon in pure oxygen 
yields per molecular unit 97-6 large calories (1 Cal. = 1000 eal.); 
and the complete combustion of carbon monoxide gas in pure 
oxygen yields 68-2 Cal. per unit. 


Ir is estimated that the United States Steel Corpora- 
tion owns iron ore beds to the extent of 750,000,000 tons. This 
includes all ore property owned or controlled by the corporation. 
The totai output of its mines in the Lake Superior region in 1992 
was 16,063,179 tons, as compared with 15,363,355 tons in 1903, 


Tue merchants of the United States, despite the 
preference shown to this country in the form of lower duties, are 
more than able to hold their own with British merchants in the 
Canadian trade, They furni-h Canada with about 69 ver cent. of 
all the foreign goods she buys, while we only sell her about 25 per 
cent. 


Ture number of furnaces in this country in blast on 
December 31st was nearly the same as the number blowing on 
September 30th, the difference being only 34. The total number 
of furnaces in blast on the above date was 527, while 57 furnaces 
were being re-lined or rebuilt, and 7 new furnaces were in course of 
construction, 


Copper is being shipped to Japan direct from Houghton, 
U.S.A., via San Francisco. While Lake copper has a lesser con- 
ductivity than the electrolytic brand, it has been found more 
suitable for the manufacture of cartridges. For this purpose the 
slight impurity, injurious to conductivity, appears to be favourable, 
because it gives a higher tensile strength. 


THERE are two kinds of molybdenum steel depending 
on the ratio of the ——— to the carbon, The effect of 
molybdenum, even in small quantity, is to increase the breaking 
stress without making the metal brittle. In general, the effect of 
molybdenum on steel is similar to that of tungsten; buta relatively 
smaller amount of the former metal is needei to produce approxi- 
mately the same result. 


Tue Society of German Engineers has undertaken 
investigations which, it is hoped, will set at rest many conflicting 
theories respecting the specific heat of superheated steam. The 
thermal conductivity of steam is not yet known. It would appear, 
however, to be very low, since in the same space there may be 
present simultaneously water, saturated steam and superheated 
steam, an important fact when constructfhg superheaters, 


In 1903, 742,381 tons of cement were exported from 
Germany, the total value being £906,050. The United States were 
the largest importers, having imported 221,672 tons; the Nether- 
lands stand second on the list with 123,202 tons; British South 
Africa third with 39,220 tons, and the United Kingdom fourth with 
36,694 tons, valued at £45,850. The present annual output of the 
German works is estimated at 30,000,000 casks of 374 lb. each, or 
more than double the production in 1895. 


Proressor BertHe ot, H. le Chatelier, and Chief Engi- 
neer Vicille have found that while a detonator causes the explosion 
of acetylene gas at atmospheric pressure only in it; immediate 
neighbourhood, with a pressure of two atmospheres the explosion 
is propagated throughout the whole mass. Acetylene gas com- 
pressed to ten atmospheres was not exploded by a weight of 
280 kg.—617 1b.—falling through 6 m., or nearly 20ft., but con- 
centrated liquid acetylene, subjected to the same shock, was at 
once exploded. 

In Germany Puzzuolani cement is now a well-recog- 
nised trade product, with a good reputation for its properties of 
strength pod hardness. This.cement is produced by grinding and 
thoroughly mixing 85 per cent. granulated slag with 15 per cent. 
of lime hydrate. Slag has also been employed in Germany largely 
by the Portland cement manufacturers as a substitute for marland 
limestone, and the claims that cement made with this addition is 
stronger than the ordinary cement have now been recognised by 
eminent authorities. 

The activity in field work of the Geological Survey of 
Canada, always considerable, has shown a considerable increase 
during the past two or three years under the direction of Dr. 
Robert Bell. The Survey has a wide field, including extensive 
regions in which there has been little or no exploration. The great 
northern and north-western territories of Canada have natural 
resources, the development and opening of which will require 
years of work, which must be mainly directed by the preliminary 
explorations of the Survey. 


Nerruer hot nor cold water dissolves any appreciable 
quantity of radium, as suchy from a mass of _finely-powdered 
uranium minerals, consisting principally of uranophane, although a 
brief contact with these minerals is sufficient to impart to water 
enough of the radium emanation to produce a very marked radio- 
activity. According to Mr. Bertram B. Bollwood, water can also 
acquire a measurable quantity of the radium emanation by simple 
contact with gaseous mixtures which contain it. It is considered 
that an extremely minute trace of uranium minerals in the rocks 
and soils through which a water percolates would be sufficient to 
impart to it a measurable radio-activity. But waters such as those 
of Bath and Baden Baden, which contain true dissolved radium, 
must owe the presence: of the latter to a special decomposition 
taking place under the influence of high temperature and great 
pressure, 








MISCELLANEA. 
APPLICATION is to be made for a loan of about £9000 


for electric supply extensions in Barking. 


Tue Corporation of Maidstone are raising £25,000, as 
authorised by the Maidst»re Corporation Light Railways Order, 
1903 


Tue Local Government Board have sanctioned the 
borrowing ly the Barrow Town Coancil of £35,000 for electric 
lighting purposes, 


Sancrion has been obtained to borrow £65,459 for the 
extension of the Hacken sewage works for Bolton. Mr. Frogley, 
of the surveyor’s department, has been appointed resident 
engineer, 


Tue Board of Trade has refused permission to the 
Swansea Corporation to construct an outfall sewer at Bryomil!. 
An alternative scheme for discharging the sewage at the peir head 
is suggested. 


To increase the agricultural value of Senegal, where the 
rainfall is small, the Government General is about to study the 
possibility of establishing a regular irrigation system, which would 
greatly increase the productive power of the colony. 


Tue Liverpool Corporation, having declined to accept 
the award of £138,000 adjudged by the umpire as the value of Mr. 
Lever’s land at Rivington, Mr. Lever has caused a writ to be issued 
in the Chancery Division in an action for the spacific performances 
of the agreement. 


A motor boat service between Dinard, St. Malo, and 
St. Servan is performed by the Cap Fréhel and the Fraccois 
Hénon, of which the former is sloop, made of steel plates and ribs, 
14m. = 46ft. long, making 74 knots, with a 10-horse motor, and 
carrying 35 passengers, 

Tue Austro-Hungarian Minister for War has ordered 
from a Vienna house an armour-plated antomobile, to be provided 
with a quick-firing gun that can be raised or lowered and trained 
to any degree of the circle, while the driver is protected from the 
detonations by a steel-plate hood. 


Tse Hampstead Borough Council has decided to 
purchase the undertaking of the North-West London Electric 
Supply Company. This concern, which was formerly known as 
the Hampstead Battery Company, has agreed to sell the whole 
concern to the Council for £12,000. 


To reduce the number of wasters to a minimum, in- 
spection of the various motor car parts in the rough, and also their 
gauging by template after machiniaz, is very carefully carried out 
at the de Dion-Bouton works, Puteaux, near Paris, by a staff of 
forty trained experts, who deal with 200 cases of parts daily. 


Ir is stated that the irrigation works in Ceylon, on 
which large sums have been and are being expended, have so far 
failed in many cases to fulfil the objects for which they were under- 
taken, and the Council appreciates the Governor’s determination 
to insist on the proper completion of works already in hand before 
embarking on any new schemes. 


His Masesty’s torpedo boat destroyer Gala, the fifth 
of six destroyers of the new type being built by Messrs. Yarrcw 
and Co., Poplar, for the British Admiralty, was successfully 
launched on Saturday, December 7th. The dimensions of these 
vessels are as follows:—Length, 225ft.; beam, 23ft. 6in. They 
are fitted with four-cylinder triple compound engines and four 
Yarrow boilers. The engines of these vessels are balanced on the 
Yarrow, Schlick and Tweedy system. 


Tue Bill for the proposed docks at Harwich asks for 
powers to raise capital to the extent of £2,000,000 in shares, and 
to issue, in addition, debenture stock up to £500,000. The pro- 
posed docks will cover —e of 100 acres, and it is proposed to 
utilise a total area of 250 acres, to provide warehouses, offices, 
granaries, and general quay accommodation. It is claimed by the 
promoters that an immense saving of time will be effected by 
continental shipping traffic north of France docking at Harwich 
instead of in the Thames, 


Tue bulletin of the Association des Ingénieurs Sortis de 
"école de Liége, just issued contains an account of the visit paid 
by its members to London recently, under the auspices of the Iron 
and Steel Insti ute. Reports are furnished of many of the excur- 
sions made, which included a trip to Greenwich, to view Temperley 
transporters at work, and a vi-it to the works of Messrs. Fraser 
and Cha'mers, at Erith. The account concludes with a lengthy 
description of the banquet to which the Iron and Steel Institute 
entertained their guests at the Hotel Cecil. 


Some highly satisfactory tests of electric drills were 
made recently in British Columbia for the purpose of determining 
the consumption of power in electric drilling in mines. Under this 
test, which was extensive enough to give good averages, an 86in. hole, 
2in. in diameter, was drilled in 19-08 minutes. The total consump- 
tion was 940 watt hours, or 13] watt hours per foot. The cost was 
5d. per kilowatt hour, which at the rate of 131 watts per foot 
drilled, would bring the cost down to less than ld. per foot. The 
minimum cost of drilling with steam or compressed air is about 5d. 
per foot. 


Opposition is being organised in South and Central 
Wales and the border counties against the Bill which the Birminz- 
ham Corporation are to introduce in the next session of Parliament 
One object of the Bill is to reduce the amount of compensaticn 
water to the river Wye from 27 million gallons daily to 20 million 
gallons. Indignation in Wales is chiefly directed against the Wye 

‘onservators, who, it is generally understood, have, in considera- 
tion of the payment of a sum of £8000 down from the Birmingham 
Corporation, decided not to oppose the Bil!. The compensation 
water at present paid was arranged under the Bill for the con- 
struction of the new Birmingham waterworks at Rhyader, and was 
in lieu of the Wye tributaries, the Elan and the Clerwen, being 
submerged in the reservoir. 


Tue Crocker steam turbine is constructed on the 
principle of expanding steam in a diverging nozzle down to a given 
pressure, when it impinges on a first set of buckets fastened to 
a revolving disc, It then passes to a stationary set of guides, which 
further expands and directs it toa second set of buckets on a second 
revolving disc, and so on successively until the steam is delivered 
to the exhaust at practically no pressure. The nozzles are cut by 
an automatic machine out of the face of a solid bronze ring, which 
gives nczzles with a curve approaching that of the expanding 
steam. The guaranteed steam consumption of a non-condensing 
turbine of 300 kilowatts capacity with 150 Ib. steam is 28 1b. steam 
per brake horse-power hour. Up to 300 kilowatts size, 3600 revolu- 
tions per minute were obtained. ; 


A yoror car, called the Adams-Farwell, has been con- 
structed in America; and. has for its novel —— a remarkable 
20 horse-power horizontal three-cylinder air-cooléd engine. Tho 
cylinders are spaced 120 deg. apart, and have a common crank 
chamber. The crank, which is vertical, is fixed, and the cylinders 
and crank case, together weighing 1901b., rotate, the power being 
transmitted from a bevel pinion on the rotating crank chambser. 
The cylinders are 5in. diameter and 44in. stroke. The crank shaft 
has only one crank, all three pistons being connected to a single 
wrist pin by bronze connecting-rods, The pistons thus recipro- 
cate back and forth in the cylinder, but the mass of the piston has 
not to be moved, stopped, and started again, and this, it is 
claimed, enables perfect balance to be obtained. 
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R. A. Toompsow anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide and Brisbane, 

TuRNER AND HenpErson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anp Co., Auckland; Oraia, J. W., Napier. 
CANADA.—MontTreat News Co., 886 and 388, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto, 
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85, Duane-street, New York ; Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy anv Watsn, Limrrep, Singapore. 
CEYLON.—Wwavartna anv Co,, Colombo. 
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by Post-office Order must be made payable to Tue Enoinegr, and 
accompanied by letter of advice to the Publisher. 


Tarn Paper Cortes. Tak Paper Corres. 


Half-yearly £0 18s, Od. | Half-yearly £1 Os. 3d. 
Yearly ¢t 16s, Od.| Yearly .. .. .. £2 Os. 6d. 
(the difference to cuver extra postage ) 
ADVERTISEMENTS. 


«@ The charge for advertisements of four lines and under is three 


shillings, for every two lines one shilling and sixpence ; odd 
lines are charged one shilling. line averages seven words. When 

vertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements the — be accompanied by 
a Post-office in erastion Toraieet Alternate advertisements be 
inserted wi , but regularity cannot be guaran- 


in any fm ay case, 
subject to this pec -ly 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishi my tage A oe 
Popeanile meee pg Fay Bn ie any Ra Mr. r_ Sydney all 
letters to be addressed to the Bditor of Tam Ita 

Telegraphic Attusen. “« ENGINEER NEWSPAPER, LONDON.”’ 

Telephone—No. 13352 Central. 








PUBLISHER’S NOTICE. 


*,” If any subscriber abroad should receive THe ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 








Agent through whom the pa PP ty is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
CONTENTS. 
Tus Enoinerr, 13th Pee 1905, PAGE 
STEAMSHIP PROGRESS . ° 29 
Tipat Power ScnEMEs. No. I. (iilustrated.). : 29 
New Booirs FoR THE —- a Rartwar. (ittus.) . 30 
LITERATURE .. eevee." . St 
Tag Cuypg AND Navat Worx ae att 6 «. 382 
|Ron AND Steet INstiTuTR. (Illustrated.). | Ze se” 88 
Tae INTERNATIONAL EXHIBITION AT St. Louis. No. XXVIII. (Illus.) 34 
Motor Cars IN Parts. No. V.  (Illustrated.). 85 
Tag CastLe Cary anp Lanoport RalLway, (iitustrated.) 86 
NAVAL ENGINEER APPOINTMENTS soe 36 
CoLp-waTerR Pumpine ENGINE. (tilustrated. y. 87 
DockYARD Notes 37 
Tae ELECTRIFICATION OF THR METROPOLITAN RatLway. "No. VI. - ) 88 
CawaDa’s FuEL ,. .. oo, 40 “se 8 89 
MiIpLAND Rat.way, Lowpon WIDENrwos So 00 se sor 66 40 
LAUNCHES AND Trial TRIPS .. .. on) Tab, wa de, Om ee ee ae 
eB SP Aa Rete ire aes ae ak ees Ny 
See AD TRMORAMINA on 55 oa Wd, oe: as cee: pay Ge ues) oe. 4h 
MISCELLANEA .. Saha ee ae 
LgaDixa ARTICLES—American ‘Shipbuilding Subsidies.) 3... 43 
The Efficiency of Heat Engines—smoke Prevention .. 44 
Export Trade and Machinery—Hard Times and Workmen's Com- 
pensation—The Royal Agricultural cae: sé? te 45 
Tae Instrrotion or Civit ENGINEERS... 45 
A New Heapstock ror A TORRRT LaTAE, (Iilustrated.) <* rie 46 
Heavy Locomotives in Lonpon ad Mee! Cee 46 
P£TROLEUM AND PatTRoL ENGINES. (Mlastrated Beg ck: eel ake ae 
LETTERS TO THE Epitror .. Bary We eat ke ee ed, B 
Water PuRIFICATION PLANT. “(Mustrated.) - ‘eS OR ee 
CYLINDaicaL WATER-TUBE BOILER. (illustrated ) we, ee ye de, OO 
EXTENSION OF 7H@ SIBERIAN RAILWAY, .. .. eT See ee 
Timeper : Irs Strenoin, aND How To Test IT. .. a ages pan Ok 
NTA® DARDISING Burctaic | er FOR MACHINE B Tors o6 < 46 we Ol 
OBITOARY.. .. “a ¥e BT Ker eeiaay ent ee 
AUSTRALIAN NorEs a3 {2 
Tag Iron, Coat, anp GENERAL TRADES OF BinwiNonam, Wotver- 
HAMFTOW, AND OTHER DistRicts. .. >. .. é 52 
Nores Frum LANCASHIRE ea es te 60. We ae nba Mee. oe 
Tae Seevvieth- Deseo... 6c 1. ce ce ee as ae oe ae ee 8S 
DOME MEANS bd! Sa GAG ee os ea te oe es ew ew OS 
Notes FroM ScoTLanD hn ACE Ce oe eT ae 
WALES AND ADJOINING CouNTIES |. Oleg ae. bet ees bey, 66 Ce 
AMERICAN NorEs .. .. os te OF 
Newport Haxsour Commirstoners’ Warkcy Taavk Rvport se 54 
Norges From G@RMANY Be a sun SB 
British Patsnt SPECIFICATIONS. (illustrated )° i ere eee 
SELECTED AMERICAN SPECIFICATIONS. (Illustrated.) C6 40. Sete ae 





TO CORRESPONDENTS. 


427 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the Lag wal to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4a All letters intended for insertion in Taw ENGIRER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication, but as a proof of good faith. No notice 
whatever can be taken of yy 

42 We cannot undertake to return drawings or manuseripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


R. G. (Holloway) —We believe the usual practice is to allow for a load of 
150 1b. per square foot on the floors of English piers. 

Vatvrs.—A special nickel alloy for valves and seating for superheated 
steam engines is made by the Birmingham Metal Works. 

Invesxtor.—You are quite right, there is always a cortain atnount of 
difficulty in getting _ of the steam from high-speed engines, particu- 
arly locomotives. Many designs for improviog the engine in this 
respect have been tried. %60 to the Patent-office, Southampton-build- 
ings, and consult abstracts of specifications before you take any steps. 

H. Y. (Nottingham).— You might try “‘Compressed Air, a Treatise on the 
‘Theory oe Prantie tice of Pneumatic Power Transmission,” by Wm, 
Charles Popp'ewell, Scientific Publishing Company, Manchester, price 
7s. 6d.; or “Compressed Air. Its Production, Uses, and Applications,” 
with 40 air tablés and 545 illustrations, by Gardner D Hiscox, M.E, 
Sampson Low, Marston and Co., Limited, 1902, price 25s. 

B. B. (Birmingham).—We do not quite catch the meaning of your letter, 
Surely you are not working at 1 ib? A pressure of 190 1b. eorre- 
sponds toa pets of 841 deg., and this is probably the pres ure 
your apparatus is intended to carry. If the coils do not get up to the 
proper temperature it is probably because circulation is from some 
cause defective. Consult the 1 firm who: made the heating plant, or get it 
examined by a r dent expert. 

F. M. H. (Hammersmith).— There is no reason to think that any modern 
locomotive can sun unloaded much faster than locomotives built about 
1862. The Lady of the Lake class with single drivers were quite capable of 
running up to 80 miles. Mr. P.arson’s big double-bogie tank engines, 
with ft. drivers, bave attained, it is said. 80 miles an hour with smalt 
trains on the Bristol and Exeter broad gauge. It is quite certain that 
no morern engine has ever run at twice the sp of the old 1862 
locomotive. 





INQUIRIES. 


AIR COMPRESSOR VALVES. 

Srr,—1 have to do with a slow running air compressor, working at 
291b pressure, in which the d'scharge valves are heavy brass wing valves 
weighing about 7Jb each. I think lighter valves wuuld be an improve- 
ment, and should be obliged to anyone who could direct me to informa- 


tion as t > the best style o ‘valve for such work. Gusn. 
January 11th. 
tients a aiieaenes SECU SR SURANER 








MEETINGS NEXT WEEK. 


PermaNent Way InstirutTion.—Saturday, January 14th, at 3 p.m., at 
Leicester Corporation Museum (Railway Annex). Special meeting. To 
Examine Railway Collection of Rails and Books, 

Rucsy Enorwerrine Sociery.—Thursday, January 19th, at 8 p.m., at 
the Benn Buildivg, High-street. Ordinary general meeting. Lecture, 
‘A Novel System of Electric Traction,” illustrated by lantern slides, by 
H. 8S. Meyer. : 

InstITUTE oF Marine Encingers.—Monday, January 16th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Address by the President, the Hon. 
C. A. Parsons. Friday, January 20th, at 630 p.m. Conversazione and 
Ball at Liverpool-street Station Hotel. 

Society or Arts.—Wednesday, January 18th, at 8 p.m. Ordinary 
meeting. ‘‘ Wireless Telegraphy and War Correspondence,” by Captain 
Lionel James. Thursday, January 19th. at 4.30 p.m. Indian Section. 
“The Gates of Tibet,” by Douglas W. Freshfield, M.A. 

Royat Mereoro.ocicat Society. — Wednesday, January 18th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary meeting. Address on *‘ The Connection of 
Meteorology with other Sciences,” by Capt. D. Wilson-Barker, F RS E., 
President. 

CLEVELAND INstrTUTION oF ENGINEERS.—Monday, January 16th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation- -road, Middlesbrough. Paper, ‘‘Are we Trying to Meet 
Foreign Competition in the Manufacture of Iron and Steel?” by Joseph 
H. Harrison, M. Inst. C.E., Middlesbrough. 

Tue InstiruTION oF Crvi, Enoingers.— Tuesday, January 17th, at 
8 p.m. Ordinary meeting. Discussion on ‘*The River —— by 
ase oa Francis Vernon-Harcourt, M.A., M_ Inst. C E. ednesday, 

January 18th, at83pm. Students’ Visit to the Foundry of 1 Messrs. H. 
Yourg and Company, Limited, Nine Elms Ironworks, Nine Elms;-lane, 
8.W. Assemble at the Works. 

Tue InsTITUTION OF MINING AND METALLURGY. — Thursday, January 
19th, at 8p.m., at the Rooms of the Geological re Burlington 
House, Piccadilly, W. Ordinary meeting. Papers to be discussed :— 

“ Notes on the Mount Bischoff Tin Mine, Tasmania,” by Sydney Fawns 
“Mica Mining in Nellore (Jouthern India),” by George A. Stonier. 
“ Early Dry-crushing Plants in Western Australia and the Introduction 
of the Filter Press,” by H. E. West. ‘A Shaft Signalling Device,” by 
E. H. Garthwaite. 
Roya INSTITUTION oF —- Briran.— 
Low-t 


“ New 
M D., LL.D., D.8c., F.RS., M.R.I. 





oy Prote , January 20th, at 9 p.m. 
essor Sir James. Dewar, 
yt Bina Lectures next_week :— 
Tuesday, January 17th, at 5 _ Lecture I. on ‘*The Structure of 
Animals,” by Professor L. C, ial, (D.8c., PES, . ee nay 
19th, at 5 p.m. Lecture I. on “The R hy. Pro- 
fessor Chuston Collins, M.A. Saturday, ‘Soe 2st, at 3 pm. 
lowe I. on “ Wat Tyler in London,” by Professor Charles Oman, M.A., 
A 








Tae InstirvTion oF MecnanitcaL Enorngers.—Friday, January 20th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James's Park. 
Ordinary oneal — Papers: ‘‘Some Impressions of American 
Workshops.” A. J. Gimson, of Leicester. “ Waterworks Pumping 
Engines io tne U nited States and Canada,” by Mr. John Barr, of Kilmar- 
nock. ‘Some’ Features in the Desiga and Construction of American 
Planing Machines,” by Mr. Archibald "Reastah, juv., of Tunbridge Wells. 

‘Engines at the Power Stations and at the St. Louis Exhibition,” by 
Mr. Alfred Saxon, of Manchester. 
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DEATH. 


On the 4th inst., at Bournemouth, Witt1am Ges, M. Inst. C.E., late of 
Lagos, Nigeria, ke, at the age of 52. 
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AMERICAN SHIPPING SUBSIDIES. 


AFTER a labour of many months, which involved 
visits to most of the seaports of the country and thé 
examination of many. scores of witnesses, the 
American Merchant Marine Commission have sub- 
mitted their report to the House of Representatives, 
and the more important recommendations have been 
sent here from Washington by cable. These recom- 





mendations are much in accordance with expecta- 
tions. Though a few of the witnesses whose views 
had been taken put their finger at once upon the 
great causes which have brought about the deeay of 
American shipping — the costliness of materials 
owing to the high tariff and the perpetuation of 
navigation laws which became obsolete half a century 
ago, when wood gave place to iron and steel as a 
material for construction, and sails gave place to steam 
as a mode of propulsion—the majority could see no 
remedy for a most deplorable state of affairs but 
Government aid, whereby the existing disadvan- 
tages would be neutralised. They were rather 
hazy as to what form this aid should take, but 
subsidies seemed the simplest remedy, and one 
and all who advocated them assumed at once that 
they would come out of the pockets of the foreigner. 
The Merchant Marine report recommends a duty 
of 15 cents per net ton on arrivals from all foreign 
ports except those of North, Central, and South 
America, the West Indies, the Caribbean Coast, 
and Newfoundland, on entries on which an im- 
position of 6 cents per ton is proposed. At present 
there is a uniform rate of 6 cents, and as consider- 
ably more than 50 per cent. of the tonnage entering 
American ports is British, there is naturally some 
uneasiness among English shipowners, for though 
thé amount involved is not. large, it is possible that 
the additional tax will come out of their pockets 
indirectly as well as directly. At the same time 
this does not -by any means follow, because we 
command the trade, and America has not got the 
ships with which to carry the country’s productions 
should our shipowners make her citizens pay for 
the luxury of building up a respectable mercantile 
marine. If the Commission have their own way an 
annual subvention of 5 dols. per gross ton will be 
granted for conveyance of mails, and there are 
other provisions for subventions to American sea- 
men and fishermen who become enrolled as volun- 
teers for service in the navy in war times; for the 
subsidising of new mail routes, and for measures 
to stimulate the carrying trade with South and 
Central America, South Africa, and the East. The 
increased tonnage tax is expected to bring in 
3,025,529 dols. in the first year, while the expendi- 
ture will reach 3,060,605 dols., or, say, £612,000 ster- 
ling, which does not seem a very large sum for the pur- 
pose. Ten new steamship lines are contemplated, 
the building of the vessels for which will take three 
years, and will require a sum of 1,665,000 dols. in 
subventions. It is not stated who is going:to build 
the steamers of these lines. 

To us these proposals seem inchoate and admir- 
ably adapted for not fulfilling the object in view. 
The impression is created that the costs of the 
whole scheme will be defrayed out of the tonnage 
tax, but they will be altogether inadequate. As the 
minority report points out, they will come out of the 
Treasury, and to an unlimited amount. Having 
the remedy for an increased tonnage tax in their 
own hands, English shipowners can regard the 
whole business with equaaimity. By the means 
suggested there can be no healthy growth of 
American shipping. The Americans do not compre- 
hend the plain and straightforward subsidies by 
which the French contrive to make a good show as 
a shipbuilding country—at the expense of the tax- 
payers—and they lack the very essentials of success. 
American ships of the most modern type cannot be 
produced in order to compete with those of Europe 
because the initial outlay is greater owing to the 
heavy cost of materials and wages, and when 
built they cannot be operated at anything like the 
same cost, because seamen’s wages, stores, and 
a thousand and one details are also higher, 
and because of the restrictions as to crews, 
&e., imposed by the old navigation laws. The 
minority report récognises this, for it suggests a 
cheapening of the cdst of shipbuilding by means of 
a reform of the tariff, though its further proposal 
for a discriminating duty’ on goods imported in 
foreign’ bottoms is unsound, since it would not only 
,| hamper trade, but in the circumstances would 
certainly have to be paid for out of American pro- 
duction and American traffic. For years past it 
has been claimed that steel plates can be produced 
in the United States more cheaply than in England, 
and it is notorious that plates made in Pittsburg 
have ‘been sold and delivered to shipbuilders in 
this country at several dollars per ton below the 
prices charged for the identical plates in America 
itself. The steel trade of .the-country is not 
exactly a monopoly, but it is almost self-contained, 
and so long as the makers are protected by a tarift 
which permits them to obtain 7 dols. or 8 dols. per 
ton of illegitimate ‘profit, ‘what inducement have 
the steelmakers to»lower their prices? More 
orders would come their way, no doubt, were 
a real American shiptuilding industry rendered 
possible, but they have plenty of work as it is, and 
if orders slacken off occasionally, the margin of profit 
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is still good, allowing for a sacrifice of the surplus 
in Europe.- Moreover, while they have their high 
tariff, foreign goods are almost excluded. _ It is not 
to steel alone that these remarks apply. It is 
probable that, with a moderate tariff, shipbuilding 
material as a whole would cost no more than in 
Exrope. Pending the development of a mercantile 
marine on a sound basis, the American people ought 
to be permitted to buy their ships in the best and 
cheapest market. ‘The cancer that slowly, but 
surely, destroyed our merchant marine,” said one 
witness, before the Commission, “ is embodied, body 
and soul, in the obsolete and barnacle-covered 
navigation laws of the United States. If,” he 
added, ‘‘ these were abolished, and the markets of 
the world were opered to American citizens, and if 
materials produced in the country were sold to 
builders there as cheaply as they are sold to foreign 
builders, American yards could turn out ships in 
competition with foreigners, and the questions of costs 
of operation and management would work themselves 
out.” A representative of an American shipping line 
also declared that the first step towards building up 
the merchant marine was such a change in the laws 
as would enable American citizens and corporations 
to purchase their ships in the lowest market and 
register them under the American flag, and also to 
allow the crews to be shipped under the same con- 
ditions as those of foreign owners. ‘“ Free ships” 
would no doubt be a good thing at first for English 
builders, but the multiplication of American owned 
tonnage would not be beneficial to our shipping 
trade ; nor would it, perhaps, be a bright day for us 
when the American people were building up a ship- 
building industry on sound economic lines. All the 
same, salvation for the American merchant marine 
is only to be found in that way. 


THE EFFICIENCY OF HEAT ENGINES. 


THE efficiency of a heat engine is a matter of 
prime importance alike to the inventor, the maker, 
and the user of it. It is for this reason that tests 
are made, and the reports of trained experts are in 
request. Unfortunately, however, published reports 
of this kind do not invariably give satisfaction to 
those who read them in a spirit of scientific im- 
partiality, simply because the figures given may or 
may not be misleading. Very little thought is 
required to show that efficiency can only be 
measured by some standard. There is no such 
thing as an absolute abstract efficiency; and not 
only may the standard vary, but the conditions 
under which a trial conforming to that standard is 
carried out. We shall show presently how one pro- 
minent source of confusion plays its part. Meanwhile, 
we may say that so troublesome bas the lack ofa proper 
standard become, that attempts are now being made 
with some success in the United States and in this 
country to establish a system of conducting experi- 
ments with steam engines and boilers, which, if 
carried out, will secure uniformity in practice; and 
ought in all cases to supply figures which are 
strictly comparable. To give an example: Boiler 
tests for evaporation range in duration from a 
couple of hours to three or four days. It is impos- 
sible, no matter what care is used or what precautions 
are taken, to get a trustworthy statement of the 
efficiency of a boiler from a two hours’ trial. To 
compare the results of a trial so short with those of 
a ran of forty-eight hours or so is unfair to both 
boilers. 

To consider all the questions that crop up con- 
cerning the testing of heat engines would occupy a 
great deal of space. We shall content ourselves 
with a discussion of but two, and an incidental 
mention of others. A favourite method of express- 
ing the efficiency of a heat engine is to state it in 
percentages. We are told that the efficiency of a 
steam engine was found to be 0:28, of a gas engine 
0-31, and soon. These figures may mean anything 
or nothing. We must, before we can attach any 
value to them, understand what the unity is. It is 
here that a sense of general vagueness begins to 
prevail. The figures 100 are supposed to represent 
absolute perfection of some kind, and the figures we 
have given above would go to show that the gas 
engine was 3 per cent. better than the steam engine, 
and soon. But unless the standard of perfection is 
the same, this conclusion might be quite erroneous. 
There are two main standards of comparison in 
use, and it is essential, when dealing with efficiency, 
that we should carefully keep in mind to which of 
them we refer. It will be found that one of them 
is primarily employed for steam, and the other for 
gas engines; but practice is very far from being 
uniform in this respect, and consequently, as we 
have said, comparisons are not infrequently drawn 
which are quite misleading. 

The difference between the two standards is 
fundamental. The one deals with the temperatures 


quantity of heat; the other deals with quantity, 
and does not concern itself with temperature. The 
first of these is based on the well-known Carnot 
T—t? 
Th " 
engine works with superheated steam, having a 
temperature of 700 deg. Fah. entering the cylinder, 
and 200 deg. when the exhaust first opens. Then 
1160 — 660 | 
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the engine. Very frequently this is the way in 
which the efficiency of gas and other internal com- 
bustion engines is expressed. No account whatever 
is taken of the quantity of heat used or available. 
It is admitted that Carnot’s cycle is impossible in 
practice; but, none the less, it is taken to repre- 
sent an ultimate perfection to the attainment of 
which good engineers will strive. We ourselves 
prefer a standard which more nearly represents 
things as they are than one which deals with what 
is noi even a “ might be.” 
The second, and in all ways to be preferred 
standard of efficiency, takes count of nothing but 
the quantity of heat required to do a stated amount 
of work, quite irrespective of the changes of tem- 
perature which take place during its performance. 
Thus, pushing this as far as it will go both ways, 
we know that a pound of coal contains, say, 14,000 
British thermal units. A steam engine requiring 2 |b. 
of coal per horse per hour uses up 28,000 B.T.U.’s, 
equivalent to 21,616,000 foot-pounds. Buta horse- 
power hour represents only 1,980,000 foot-pounds, 
so that the efficiency of the steam engine is 
apparently only about 0:09 per cent. On a 
showing such as this the engine working 
with superheated steam is out of all pro- 
portion more economical than that working with- 
out it. But the proper standard of comparison is 
of a very different kind. We know how many 
British thermal units are represented by a pound 
of steam of any given pressure. The pound of 
steam is delivered to the engine cylinder, and, 
having done work, escapes as steam and water. In 
this form it contains less heat than it did when it 
entered the cylinder. The difference is represented 
by the thermal equivalent of the work done in the 
cylinder. Messrs. Donkin and Farey were, we 
believe, the first to state the fact in this way. The 
late Mr. Bryan Donkin reduced the proposition to 
practice; and at the present moment there is no 
standard test for determining the efficiency of a 
steam engine which is better than his. The precise 
weight of steam delivered to the engine per minute 
or per hour is easily ascertained. The temperature 
of the condensing water, before and after it has 
passed through the condenser, is measured without 
difficulty, and the weight of the condensing water 
is also known. If the steam did no work, the hot 
well temperature would be, say, x, but the steam 
does work, and the hot well temperature is, say, 7, 
then, x —-x,, multiplied by the weight of condensing 
water represents the amount of heat which bas been 
converted into work in the engine. The less the 
difference, that is to say, the cooler the hot well, 
other things being equal, the higher the efficiency 
of the engine, because less heat has been carried 
into the condenser to waste. The difficulty met 
with in practice lies in measuring the necessarily 
large quantity of condensing water with accuracy. 
Mr. Donkin succeeded in contriving a notch-plate 
weir which has answered its purpose admirably. 
It will be seen that we have here quite another 
standard of efficiency, and a comparison drawn 
between engines, based the one on Carnot’s cycle, 
and the other on Donkin’s standard, must in the 
nature of the case be misleading, and the systems 
we have named are very far from covering the whole 
ground or representing all the standards used. 
It may, perhaps, be urged that care is always 
taken to prevent confusion occurring. We can 
assure our readers that itis not. Reports reach us, 
for example, or circulars, setting forth the merits of 
engines or boilers, or both in combination, in 
which the efficiency percentages are the only figures 
given. Itis not always easy, even when inquiries 
are pushed home, to ascertain to what standard the 
figures refer. Several years ago a case came 
under our own knowledge in which a works was 
being sold, and the efficiency of the engines was 
stated in terms obviously impossible. Inquiry 
elicited the fact that the auctioneer had doubled 
the power of the engines, “ because they could be 
worked all night as well as all day.” Obviously an 
extreme case. But errors occur daily which, though 
more moderate in dimensions, are for that very 
reason likely to mislead; and every assistance should 
be given to those who desire to see standard 
systems of comparison, if not testing, instituted. A 
word of warning is, however, needed. Nothing is 
more easy than to overdo testing, and introduce 


equation, K = Tet us suppose that an 


we have ‘431 as the efficiency of 


The testing of a large engine is a costly operation, 
not to be lightly undertaken if it is to be minutely 
elaborated. But generally speaking, the steam 
user is quite content if he knows how many pounds 
of water a pound of coal will convert into steam in 
his boiler, and how many pounds of steam will give 
an indicated horse-power in his engine. We may 
conclude by saying that it is a far cry from Carnot's 
theorem to the Lancashire standard of efficiency. It 
is based on the number of pounds of yarn which 
a pound of coal will produce. 


SMOKE PREVENTION, 


Ir would seem that it is impossible to write or 
say anything new about smoke prevention; and 
yet it constitutes a theme for never-ending dis. 
cussion. Why smoke is produced and how its 
production can be checked, diminished, or pre- 
vented altogether, has been settled for us long ago 
by the chemist. The principles are all theve. 
Engineers struggle, so far as can be seen, to apply 
these principles in practice. Fines are regular!, 
inflicted on steam users and bakers alike by in 
telligent and impartial magistrates; no individual 
is too small, no great company too big, only the 
householder with his domestic fire escapes. Every 
age appears to have its own panacea. In Watt's 
time the stokers fired alternately on either side of 
the furnace, which had no door, and used a large 
dead plate as a coking hearth, on which the 
heaped-up raw coal was heated, gave off its 
gases in moderation, had these raised to a 
high temperature by the main body of the 
fire, and ignited and burned. Then came 
Charles Wye Williams, who showed that a per- 
forated fire-door must be used to admit the air over 
the fire in thin jets or streamlets. After him came 
T. Symes-Prideaux, who argued that, whereas a fire 
just fed with green coal spread over it demanded 
much air above the bars, a fire well burned down 
did not. He invented a fire-door fitted with a 
louvre front. When the door was opened to put 
on coal: the louvres were raised automatically. 
cataract with mercury in it was arranged at the 
side of the furnace front, in such a way that as the 
fire burned down the louvres closed and gradually 
cut off the air supply above the grate. These three 
systems represent what we may term the first 
epoch. Then came the inventions for supplying air 
at the bridge, or somewhere else after the gas had 
left the furnace. The vogue of the automatic 
stokers dates from about the same period. And 
now, for some time past, invention and advocacy 
have taken to the system under which the coal is 
burned in a furnace more or less distinct from the 
boiler. The system is very ably explained and 
advocated in a book recently written by Mr. W. H. 
Booth, an engineer, and Mr. F. B. Kershaw, a highly 
competent chemist. 

As each and all systems—we do not refer to 
individual inventions—came out they were made 
the subject of criticism, comparison, experiment, 
praise, or invidious comment. We do not suppose 
that any devices in the arts or sciences have been 
more fully and fairly tried than schemes for smoke 
prevention. The profits to be made by the 
successful discoverer seem to be _ infinitesimal. 
Yet the pursuit, like that of pleasure in the 
allegorical pictures, goes on without cessation, and 
apparently without success. Still inventions or 
schemes for preventing smoke are tried, and still 
smoke is evolved and magistrates fine. We have 
said a dozen times that bituminous coal cannot be 
burned in trade work without producing smoke. 
Each time we make this assertion we are flatly 
contradicted by inventors who have entirely. failed 
to grasp the limitations of the subject. To prevent 
smoke is one thing; to prevent it and make steam 
in the way required is quite another. The problem 
is complicated, simply because it is not isolated. 
We have not only to prevent the production of 
smoke, but we have to do it under conditions 
more or less fixed and inimical. It is not the 
prevention of smoke that gives trouble, but the 
conditions under which the prevention must 
go on. Take, for example, the domestic fire- 
place, which is held answerable for most of what 
is termed London’s “ pall.” It would be quite easy 
to devise a system of heating by gas or by steam, or 
even by a substitution of close stoves for the fire- 
places. But we all love an open fire; on sanitary 
grounds, too, it is admirable, and so we put up with 
the smoke, and we refuse in millions to part with 
our open fire. When we turn to the generation of 
steam, we see, again, that it is not the prevention of 
smoke that constitutes a problem, but its prevention 
under ruling conditions which cannot be escaped. 
To give a crude example, let it be supposed 
thut the evolution of smoke from a given battery 
of boilers could be wholly prevented by re- 
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it to be supposed for a moment that the 
arguments of the smoke-prevention expert, reason- 
ing along this line, could get a hearing? The in- 
yentor who proposes to get rid of, smoke must 
bear in mind that nothing will answer that increases 
the cost of steam or reduces its quantity. Most of 
the modern inventors, to do them justice, recognise 
this great truth, and “going one better,” they 
claim that they can not only prevent smoke, but 
get more steam, and ata lower price. This is very 
satisfactory, and we wish them complete success. 
3ut we should be more content that they were on 
the road to perfection if inventors, working on 
different lines, did not all equally claim that they, 
and they alone, had solved the mystery, and pro- 
vided a means by adopting which the police magis- 
trate might be set at defiance. They canniot ‘all be 
right ; and in the turmoil of advice and recommen- 
dations the steam user isapt tolosefaith in any of them. 

Mr. Kershaw and Mr. Booth may be regarded 
as the exponents of the latest ideas on the subject 
of smoke prevention. They point out, very pro- 
perly, that to mix air with a hot combustible gas 
like CO will not suffice to burn it. The tempera- 
ture must be kept up, and they show that a furnace 
plate is too cold to permit this high temperature to 
be reached. Accordingly they urge on the world 
the system of burning the fuel in a furnace built 
with firebrick or fire tiles, and they tell us that they 
can cite numerous examples where the result is all 
that can be desired. We are glad to hear this; at 
the same time we cannot believe that it is possible 
to line the furnace flues of a Lancashire boiler with 
firebricks without reducing the production of steam. 
We have seen it tried over and over again. We 
have also seen a Cornish boiler fitted with a fire- 
clay grate, and, of course, all the newly-distilled 
gases were led down through the incandescent fire. 
There was no smoke given off at the chimney; but 
unfortunately the steaming power of the boiler was 
so much reduced that after a fair trial the whole 
thing was cleared out. Large quantities of steam 
are made daily in ironworks by the waste gases from 
the re-heating or puddling furnaces; but the 
evaporation is only about 3 lb. of water per pound 
of coal, and smoke is not prevented. The mystery 
of radiant heat is still with us; and no fact in steam 
engineering is better known than that; in every 
boiler, efficiency depends very largely indeed on the 
catching and utilising of radiant heat. 

Given boiler power enough and to spare, and it 
is easy enough to prevent the evolution of 
smoke; nothing more is needed than a Jukes’ grate, 
properly set and properly worked. But the true 
solution of the whole problem, in so far as boilers 
which are hard pressed are concerned, lies in gas 
firing. Hundreds of boilers are at work in this 
way all over the kingdom. Here we have perfec- 
tion as near, perhaps, as humanity can get to it. 
The poorest fuel may be used. There is no smoke. 
There is great stgam-producing power. Why is it 
that a method so admirable should not enjoy 
universal acceptance? The answer is, of course, 
that conditions of steam-making exist which pre- 
vent gas firing from being employed. Much room, 
for example, is required. The first cost of the 
plant is great. In its working it is largely inflexible ; 
that is to say, it depends for its success on a steady 
output of gas. The demand for steam at sea would 
suit it precisely. The space occupied, the cost, and a 
certain amount of risk, prohibit its employment. 

Finally, we may point out that the philosopher 
who digs below the surface of things will find that, 
on the whole, it is a matter of very small economical 
importance to the steam user that his chimneys 
should smoke. At one time the utilisation of 
sewage was strenuously advocated on the plea that 
sewage was a valuable product of civilisation almost 
universally wasted. It is known now that sewage 
is not worth having at a price, or, perhaps, even as 
a gift. In just the same way the steam user has 
been told that smoking furnaces mean loss of money. 
This argument is seldom heard now. It is not 
necessarily true, any more than the converse state- 
ment, that to prevent smoke means waste, is true. 
We can cite one case in which a company saved 
between £3000 and £4000 a year by giving up 
attempts to prevent smoke which were, on the 
whole, fairly successful. Far be it from us to say 
that smoke is a good thing, or should be permitted. 
But we are bound to look facts in the face, and to 
point out that the true difficulty in getting rid of it 
lies in persuading steam users and others who have 
furnaces that money will be saved by preventing 
smoke. This appears to be almost an impossible 
task. If it were not, there would be much less 
smoke than there is in our manufacturing towns. 
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EXPORT TRADE OF MACHINERY. 


We are glad to see that the value of engines and 
machinery, taken together, exported from the United 





Kingdom during 1904 has~ reached over twenty-one 
millions sterling, or an improvement of more than one 
million over the previous year, and of more than two 
millions over two years before. Clearly, therefore, very 
considerable headway has been made, and British 
engincers may fairly be congratulated. The increase over 
last year is a little more than five per cent., and over the 
year before it is more than eleven per cent. Steam 
engines (which represent about five millions out of the 
total twenty-one) have not shown any advance on last 
year; indeed, they indicate a small decline, so that the 
credit for the progress which has been established inust 
be given to machinery, which has béen sent abroad to 
a total of over 15} millions sterling, or more than a 
million sterling better than cither one or two years 
back. To be exact, the new-steam engine total for 1904 
is £5,035,356, or less than a year ago by £213,938, and 
the latest machinery total is £15,524,751, or more than 
a year ago by £1,153,025. The trade done in locomotive 
engines with all countries, though not quite so good as in 
1903, has yet approached towards two millions sterling. 
There have been declines with India, Africa, Australia, 
and Europe, but trade with South America has advanced 
from £217,493 to £377,080. With regard to agricultural 
engines to all countries, the value of these exports has 
risen from £876,101 to £932,557, thanks largely to better 
shipments to Europe and also to South America, 
Australia, and New Zealand. With reference to other 
descriptions of engines, the headway made has been from 
£2,014,493 in 1908 to £2,173,614 in 1904. We have done 
better than last year with Germany, Spain, and some of 
the minor European markets. There have also been 
satisfactory improvements with India and Australia, and 
with South America, but South African business has 
fallen off considerably. Leaving steam engines now, and 
coming to machinery, we find that the 15} millions above 
spoken of are, broadly speaking, constituted as follows :— 
Agriculture a little over 1; sewing machines, 2}; mining 
nearly 1; textile, 5; and other descriptions, 6}. Under 
each of these heads increases have been established over 
the previous year, so our mechanical engineers have good 
reason to be well pleased with their 1904 export trade, and 
we sincerely trust that their 1905 experiences will prove 
equally cheering. In agricultural machinery South 
America is again conspicuous by a large augmentation 
(from £132,692 to £253,058). This country is becoming 
increasingly valuable for British engineers, and business 
with it continues to expand. Towards a total of £873,211, 
which is the value of the exports of mining machinery to 
all countries, South Africa contributes £331,540, which, 
however, is £27,526 less than in the year before, but this 
loss has been more than made up by large gains in the 
trade with Europe, South America, and Australia, the 
headway for the last-named market having been from 
£76,319 to as much as £134,112. Our textile machinists 
have done splendidly during the year under review with 
India, the advance upon last year having been from 
£825,503 to £1,012,527. They have done moderately well 
also with Europe, and it is interesting to note that as 
regards Japan an advance has been registered from 
£85,850 to £135,539. As to other descriptions of 
machinery, the trade with Europe has improved from 
£1,963,896 to £2,046,169, and with India from 
£955,184 to £1,123,280. There has been a falling off with 
South Africa, and business with Australia has been about 
stationary, but headway has been made with South 
America, the United States, and some other countries. 
An ‘indication of the enormous producing power of this 
small country may be seen in the fact that in spite of 
these apparently very favourable figures there were 
complaints during, at any rate, the last half-year, of 
depressed trade. It is possible, however, that this 
decline will find its reflection in the more detailed reports 
of August next. “ Facts before figures” is a motto with 
much value when we are dealing with statistical returns. 
In spite of the favourable figures we know that the facts 
are not of the rosiest, and though we may find comfort in 
the statistics, we must remember that an anodyne may mask 
symptoms that it is important to observe. The symptom 
in this case is the unpleasant fact that in spite of the 
improvements here recorded the total value of exports of 
iron and steel was 24 millions less than last year. 


HARD TIMES AND WORKMEN’S COMPENSATION, 


WHEN complaints are rife throughout the country that 
employment is difficult to obtain, one naturally looks jor 
the cause of complaint. Trade depression is doubtless the 
prime factor, but there are other more subtle influences 
which make themselves felt as soon as there is any sign of 
depression in trade. The daily papers within the last 
fortnight have contained many reports of meetings of 
friendly societies, boards of guardians, and other bodies 
whose members are in close touch with the condition of 
the poor, and upon many occasions complaint has been 
made that the distress which is now so keenly felt is to 
some extent due to the Workmen’s Compensation Act. 
As a matter of first impression one would have thought, 
and many people certainly:did think when this Act was 
passed that it would confer a benefit and nothing but a 
benefit upon the class to whom its provisions applied. 
It was considered that the liabilities to which they 
were exposed would make employers take additional 
precautions against accident, and that even the small 
employer of labour who might not be able to afford a 
large sum by way of compensation would take steps to 
insure against the risks to which he was exposed. 
Finally, it may be supposed that some people were 


optimistic enough to think that those who obtained | P 


compensation would save it, and further, that in view 
of the fact that he has been in receipt of compensation 
when ill, the British workman would have been able to 
lay by something towards his old age. But, alas, the 
Workmen’s Compensation Act does not seem to have 
proved an unmixed blessing, and it is only now, when 


distress is rife, that the pinch really begins to be- felt. | 





It seems that some employers, who, owing to depression 
in trade, found it necessary to diminish their staff, have 
discharged the older men, while others give orders to 
their managers not to employ any man over the age of 
forty-five. Of course when any employer finds it 
necessary to reduce his staff owing to depression in trade 
the tendency is to dispense with older men, but a new 
reason has been assigned of late, namely, that by reason 
of the risks imposed upon employers by the Workmen's 
Compensation Act the men who are weaker must go to 
the wall. The statement was made at Glasgow the other 
day to the members of a miners’ trade union that, in 
consequence of the Act of 1897, “as soon as the grey 
hairs began to appear ona man’s head he was discharged.” 
This was put forward as a reason why an amendment of 
the Act should be called for. To our mind it is exceedingly 
difficult to suggest any practicable amendment which 
would have the desired cffect. We say “ practicable” 
advisedly, for one or two verbal alterations in the text of 
the Act would suffice to abolish the principle of paying 
compensation by a lump sum. The payment of an 
annuity to an injured workman would prevent his haying 
any opportunity of squandering the corpus. But would 
the annuity to be derived from a capital sum of, say, £300 
furnish a living wage for a man wholly disabled from 
work? . These are questions which should have been 
present to the minds of those who anticipated that the 
Workmen’s Compensation Act was to bean unmixed 
blessing to the working man. 


THE ROYAL AGRICULTURAL SOCIETY. 


Tue question of the Park Royal Show has been disposed 
of, at any rate for another year. At the special meeting of 
the governors and members of the Society, and at the sub- 
sequent meeting of the Council on Wednesday, it was 
decided that the show should take place on the dates 
June 27th to 30th next. The Council is only enabled to 
recommend the retention of Park Royal by the fact that 
£6000 of the £10,000 guarantee fund has elready been 
subscribed, and that an anonymous donor, who had already 
given £1000, was prepared to give another similar sum if 
necessary. An offer by the Great Western Railway Com- 
pany to guarantee the remaining £4000 on the condition 
that it received in return for any sum which it was called 
upon to disburse an equivalent in Park Royal shares 
was rejected by a substantial majority of the Couneil. 
The condition of affairs is certainly still far from happy, 
and the optimism of Mr. Stratton, who thought the 
Council would be fully justified in organising a show, as it 
was unlikely that a greater loss than £6000 would arise 
from it, only adds to the gloom. If it was not for 
the fact that many members are convinced that the 
migratory show is not only more profitable from a 
pecuniary point of view, and more valuable educa- 
tionally and commercially, than the fixed show, we should 
not hesitate to hope that the Park Royal Show may this 
year falsify all predictions and be a conspicuous success. 
It is not, however, impossible that the best-thing in the 
long run for the welfare of the Society, which every 
Englishman has at heart, would be another disastrous 
exhibition. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THERE was an unusually large attendance at the ordinary meet- 
ing of the Institution of Civil Engineers held last Tuesday evening 
to hear Sir William White deliver his lecture on the recent visit of 
the members of the Institution to the United States. The president, 
Sir Guildford Molesworth, was in the chair, and was supported by 
many gentlemen of the Council. The Rt. Hon. Lord Strathcona, 
who was elected as an honorary member of the Institution, was also 
present. Sir William White, in his opening remarks, caid that iz 
was the wish of the Council to have some permanent record of the 
visit to America, and so the paper had been prepared with a view 
to publication in the ‘‘ Proceedings.” He then showed on the 
screen some interesting photographs that had been taken by 
members of the party. The lecture was not confined to the engi- 
neering works that were visited, and much that was interesting 
with regard to the social side of the tour was touched upon. At 
the close of the lecture the president, on behalf of the Institution, 
proposed a hearty vote of thanks to Sir William White, which was 
carried with acclamation. In its printed form the address concludes 
with the following remarks on Canadian engineering, and the 
opportunities for young engineers that are to be found in Canada. 
‘* The development of the Dominion is in an early stage ; but those 
charged with the responsibility of government are fully alive to the 
grandeur of its resources and its potential greatness. The realisa- 
tion of this policy largely depends upon the execution of engineer- 
ing works of enormous magnitude. Those of us who took part in 
this visit had but a glimpse of what is being done in Canada to 
utilise its natural advantages, Time and opportunity only sufficed 
to carry us over a very limited part of its immense area, But 
enough was seen to make it certain that in Canada is to be found a 
splendid field for British enterprise and capital. Canadian 
engineers, without exception, expressed the hope that, in the 
organisation and conduct of the great works now contemplated or 
to be undertaken hereafter, they will have the assistance of 
British engineers, and especially of young engineers. No better 
school for aspirants in the profession can be found than that 
afforded by the Dominion. In these islands, from the nature of the 
case, fewer and fewer opportunities for sreat engineering under- 
takings will present themselves ; butin Canada one sees only the 
beginning of things, with immense possibilities in the immediate 
future. Whatis true of Canada is true also of our other Colonies 
and Dependencies, and it may be hoped that, in the future, 
British enterprise and British capital will be more largely devoted 
to the development of the resources of the British Empire and less 
to corresponding work in foreign countries, Within its limits are 
to be found in profusion all natural riches, both vegetable and 
mineral, which are essential to the sustenance of the people, or as 
the raw materials of manufactures. In its manifold and varied 
sources of power, the command of labour, the number and generally 
rosperous condition of its population, the skill and experience of 
its industrial leaders and workers, the Empire as a whole is 
unrivalled. On all sides lie possibilities for development ; and it 
is our duty to see that the great heritage which has come into our 
possession sha)l be enriched and consolidated. The ‘‘ building up” 
of the British Empire is the concern of all its citizens ; not the 
peculiar task of statesmen, In this great undertaking it is our 
privilege to know that civil engineers must play a most important 

rt, and that the influence of this Institution must be even 

reater in the future than it has been in the past,” 
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A NEW HEADSTOCK FOR A TURRET 
LATHE. 


We illustrate a new design of headstock for a hexagon 
turret lathe recently got out by Alfred Herbert, Limited, of 
Coventry. It is, it will be seen, an all-gear head, and may 
be driven from a countershaft by a belt, or may be coupled 
direct to an electric motor. The driving pulley in the case 
illustrated should make 600 revolutions per minute, and it is 
so placed that it can be driven direct from a lineshaft by a 
belt, which may be either vertical or inclined, to suit different 
positions of the machine with regard to the lineshaft. 

This pulley is marked A in the drawing. It drives a shaft 


slide K, into four positions numbered 1, 2, 8, and 4, corre- 
sponding to the four gears EK, to E,. The slide K, has two 
projections upon it which engage the intermediate gear C, in 
all radial positions. It will be seen that by combining the 
movements of the handles K, and K,, intermediate gear C, 
can be brought into any of its four positions for driving, 


The handle K, has also a spring for locating. The friction: 


clutches I’, and F, are operated by means of the rod L, yoke 


piece Ly, the rod 1 which has rack teeth cut upon it, the” 


intermediate pinion L,, the toothed sector L,, the shaft L,, 
and the Lever I. The friction clutches on the spindle are 
operated by means of the rack M, the pinion Mj, and the lever 
M,. The pulley A has within it a friction clutch at N, and 


| this friction clutch is operated by means of the sliding sleeve 

















HEXAGON TURRET LATHE WITH ALL-GEAR HEAD 


B, which has cut upon it teeth forming a long pinion C. 
The second driving shaft D has mounted upon it four gears, 
E,, E,, Eg, Ey, and motion is communicated from the pinion 
C to any of these four gears by means of an intermediate 
gear C,, which is carried in a frame C,, which swings on the 
shaft B so as to bring the intermediate gear into the correct 


radial position to mesh with any one of the four gears E, to | 


E,._ The pinion C, also is arranged to slide along its shaft, 
to bring it into the plane of whichever gear it is intended to 
drive. The shaft D has also mounted upon it two gears, F, 
and F,. These gears F, and F,, however, run loosely upon 
the shaft, but may be coupled to it for driving as required 
by means of two friction clutches F; and F,. These two 


a 


a 


; N, and the lever N, by means of a rack and pinion. ‘The 
' clutch at N is intended for stopping and starting tke 
lathe. 

It will be seen that it is of importance that the intermedi- 
ate gear C, should not be moved while the lathe is driving, as 
there would be danger of breaking the teeth of the gears by 
engaging them under such conditions. Provision is therefore 
made in this headstock to render this impossible. When the 
lever N, is in such a position that the clutch N is engaged 
and the headstock running, a plunger N, engages with a slot 
O, in the swinging bracket C,. This slot has enlargements at 
intervals into which the plunger enters, and it will therefore 
be seen that when the plunger fits into one of these enlarge- 
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gears drive a pair of gears G, ard G,, which are mounted 
upon a loose sleeve on the spindle, and which serve the same 


function as a cone pulley in an ordinary double-geared lathe | 


headstock. H,, H,, J;, and J, form a double gear of the 
ordinary kind, and there is also a pair of friction clutches on 
the spindle arranged so as to couple either the sleeve carrying 
G, and G, cr the gear J, to the spindle, as in the case of the 
ordinary double-geared headstock. It will be seen from this 
that the first shaft runs at a constant speed, the second shaft 
has four different rates, the sleeve on the spindle has eight 
speeds, and the spindle itself has a total of sixteen speeds. 
We now come to the methods by which the various changes 
are made. K, is a lever attached to the swinging bracket C., 


which is arranged to locate it in five radial positions, the | 


handle itself being provided with a spring for locating pur- 
poses. The four lower positions correspond to the positions 
of engagement with the gears E, to E,, the highest position 
being a position of disengagement. Handle K, moves the 


The speed table—Fig. 83—is a cast brass plate. It will be 
noted that the sixteen speeds consist of four ranges, Nos. 1, 2, 
3, and 4, shown by the vertical columns on the speed table, 
Each of these vertical columns is ia geometrical progression, 
and the speeds ¢»n be obtained entirely by means of the fric. 
tion clutches, the positions of the two levers being denoted by 
the letters AC, A D, BC, B D, corresponding letters being 
provided near the levers asshown. After having adjusted the 
speed variator, viz., that part operated by the swinging gexr, 
a range of speeds having considerable variation, and jy 
geometrical progression, is always instantly available. ‘I'he 
change, however, including that of the variator, can be mae 
exceedingly rapidly, and in an actual test it was found, we 


| are informed, that a change from any one to any other speed 


could be made perfectly well in four seconds. Special provi. 


| sion is made in this headstock for lubrication, the whole of 
| the internal gearing being oiled by means of splash lubrica. 


tion. 








HEAVY LOCOMOTIVES IN LONDON 
STREETS. 


A FEW months ago the London County Council decided to 
convene a conference with representatives of the City Cor- 
poration and of the borough councils for the purpose of con- 
sidering questions referring to the use of heavy locomotives 
onhighways. The conference, which was held in the third 
week of November, was attended by delegates of all the 
authorities concerned, and, after discussion, various resolu. 
tions were passed. In the first place, the opinion was 
expressed that, in order to facilitate the use of the roads by 
locomotive traffic, it is necessary to remove as far as possible 
the inconvenience to the public which at present arises froin 
such traffic. With a view to attain this object, the London 
County Council is urged to take immediate steps to make it 
obligatory upon the owners of all heavy locomotives used in 
the County of London to so construct and equip them, and 
the trailers used in connection therewith, as to reduce noise 
and vibration as much as possible, and to ensure that other 
traffic in the roads shall not be unnecessarily interfered with, 
and that residential neighbourhoods shall not be disturbed at 
night. The second resolution adopted by the conference 
expressed the desirability of further powers being obtained 
by the County Council so as to enable regulations to be made 
restricting the size and weight of locomotives and of trailers 
and of the weights carried by the latter. In the third 
place, the conference decided in favour of the making of by 

laws by the County Council, after consultation with the 
borough councils, prohibiting the use of heavy locomotives in 
certain streets, and also prohibiting the employment of such 
locomotives in certain streets during the day-time, and in 
certain streets in the night-time. The final resolution 
passed by the conference expressed approval of certain draft 
by-laws which have been prepared by the Public Control 
Committee of the London County Council. 

The draft by-laws in question provide, firstly, that a person 
in charge of a locomotive on any highway shall not use it to 
draw more than three unloaded wagons, with or without any 
wagon solely used for carrying water for such locomotive. 
This prohibition will not apply in case written permission is 
obtained from the Council to haul a larger number of wagons. 
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HERBERT'S ALL-GEAR HEADSTOCK 


ments it is quite impossible to swing the intermediate gear 

either into or out of gear. 

| On the drawing the lever is shown in the position of disen- 

| gagement, the small tit at the end of the plunger merely 

| limiting the total movement of the swinging bracket. It will 

| also be observed that if the swinging bracket is not in a posi- 
tion of engagement or of entire disengagement it is impossible 
to start the lathe, as the enlargement on the plunger will not 
be opposite one of the enlargements in the slot. The inter- 
locking motion thus acts both ways. 

There is also provision for preventing the handle K, from 
| being moved while the lathe is running ; this is accomplished 
| in the following way :— 

There is a series of notches O on the swinging bracket, 
| which notches engage with the projections on the slide K,, 
| when the swinging bracket is in an operative position, thus 

preventing the handle K, and the slide K, from being moved 
until the swinging bracket is moved into its uppermost position, 


In the second place, the person in charge shall not cause or 
suffer the locomotive to remain stationary on any part of a 
highway for more than thirty minutes at any one time, 


| although this will not be deemed to apply in any case where 


the stopping for a longer period (a) is necessary to enable the 
person using the locomotive to comply with any statutory 
provision or by-law for the time being in force for the regula- 
tion of the use of locomotives ; (b) where the stoppage is due 
to accident or other unavoidable cause; or (c) where the 
stopping is necessary in the case of a steam roller lawfully on 
any highway for the purpose of construction, maintenance, 
or repairs. The third draft by-law proposes that where, for 
a continuous length exceeding 50 yards, a highway comprises 
a carriageway or cartway of a width less than 24ft., the 
person in charge of the locomotive shall not drive or allow it 
to be driven upon the road unless a person accompanying the 
locomotive shall precede it for a distance reasonably sufficient 
to warn the drivers of vehicles of its approach. The fourth 
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provides that the person in charge of a locomotive shall not 
cause or permit it to remain stationary on any highway so 
that any wheel rests on any bridge, arch, culvert, or within 
10ft. from the face of the abutment of any bridge, arch, or 
culvert. This interdiction will not apply where a steam 
roller is lawfully on any highway for the purpose of construc- 
tion, repair, or maintenance, where, in pursuance of a statu- 
tory provision, a locomotive may be required to be instantly 
stoppel1, or where the stopping may be rendered essential 
owing to accident or other unavoidable cause. The next three 
by-laws stipulate that a locomotive must be stopped by the 
person in command if required to do so by any duly 
authorised officer of the County Council or police constable 
for the purpose of enabling it to be ascertained by examina- 
tion whether any provision of any statute or by-law applicable 
to the locomotive has been or is duly complied with; that 
the driver shall give all reasonable assistance that may be 


PETROLEUM AND: PETROL ENGINES. 





Manchester. We had an opportunity recently of inspecting 
a compact little portable plant for obtaining power in the 
field or in out-of-the-way places, which has been designed by 
this firm. The engraving above shows this. The engine 
and its adjuncts are carried on a steel joist underframe 
running on four wheels fitted with broad tires. There are 
the nece:sary fittings in front for the attachment of traces, 
and the back wheels are provided with wood block brakes, 
which can be applied by means of a hand wheel in the rear. 
The whole plant, as will be seen, is self-contained, there 
being a circulating water system for the cylinder jackets, 
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Tue accompanying illustrations represent the high-speed | poses. 
vertical petroleum and petrol engines manufactured by and it has a crank case suitable for mounting on a girder or 
Messrs. L. Gardner and Sons, Limited, of Patricroft, near | 





AirValve ,ExhaustValve 
N Ss 


are primarily intended to use ordinary petroleum, but they 
may be readily converted so as to be used with petrol. They 
may be designed for marine, heavy car, or stationary pur- 
Fig. 2 refers to an engine destined for marine work, 


similar form of support. The stationary type of engine has 
a crank case formed for mounting on base plates in combina- 
tion with dynamos, pumps, fans, &c. 

An examination of Fig. 1 will show that the engine is cf 
the enclosed type, and that the end bearings are protected with 
specially designed dust cases. The bottom of-the crane case, 
as is usual in engines of this type, forms an oil well, from 
which aJl the principal moving parts are lubricated by the 
splashing action of the connecting-rods. In all but the 
larger sizes - in which the oil for lubricating the main bear- 
ings and crank pins is forced by an oil pump working inside 
the crank case—the oil is conveyed to the crank pins by 
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Fig. 1--THE GARDNER OIL 


ENGINE 


together with a belt-driven fan for assisting the radiator. 
| This particular engine has three cylinders, and it developed 
| 30 brake horse-power. A great deal of skill has been dis- 
by-law it is provided that the person in charge shall not drive | played in the arrangement of the different parts in order to 
the locomotive or allow it to be driven on the same track as | get them without crowding into ‘a reasonable space. The 
another locomotive preceding it at a less distance than | engine has a fly-wheel and ~~ for belt driving, which can 
200 yards, except where there is reasonable necessity for so | be put into or out of action by means of a clutch. 
doing. The general arrangement of Messrs. Gardner’s engine is 
The resolutions passed at the recent conference, which was | shown in Fig.1. The engraving is of a two-cylinder engine, 
attended by seventy-one delegates representing the City Cor- | but it may be taken as typical of the whole series of engines 
poration and all the borough councils, are now under the | made by this firm. We may here say that this series contains 
consideration of the Public Control Committee of the London | ten engines varying in output from 5 to 60 brake horse-power. 
County Council, who are considering the steps to be taken | The former has one cylinder with a diameter of 4in., a stroke 
with a view to giving practical effect to the resolutions. The | of 5in., and a speed of 800 revolutions per minute; while the 
question will therefore come before the County Council in | latter has four cylinders each T4in. diameter and Yin. stroke, 
the course of 1905. and a speed of 500 revolutions per minute. These engines 


.emanded in connection with the examination; and that the 
person in charge shall furnish his correct name and address 
on demand by such officer or constable. In the last proposed 
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means of a special form of centrifugal lubricator. This con 
sists of a drip plate, from which the oil is collected by a 
pocket on the side of the crank web. The centrifugal action 
carries the oil from this into the crank pin bearing. The 


crank shafts are machined from solid steel forgings, and the 


| main bearing bushes are cast in white anti-friction metal. 


' cylinder 


The cylinders are each formed of a separate casting and 
are water jacketed. The combustion chamber, inlet, 
exhaust, and air valve chambers are all combined in one 
casting, which forms the cylinder head, and which is, like the 
itself; completely water jacketed. Both the 
cylinder and the head may be completely drained if 
necessary, and provision is made so that all parts of the 
water jacket are accessible for cleaning purposes when the 
cylinder head is removed. The cooling water is circulated 
through the water jacket by means of a gear-driven pump. 
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This gearing is fitted with friction discs, so that if the pump 
should become jammed from any cause the discs would slip 
and prevent damage. 

The fuel is supplied to the engine through a feeding 
mechanism, by means of which the quantity delivered to the 
cylinders can be regulated. This feeding mechanism works 
in response to the suction of the engine, when the gear is 
not cut out in conjunction with the inlet valve by the action 
of the governing gear. From the feeder the fuel passes 
directly into the chamber which partially surrounds the inlet 
valve box. This chamber acts as a vaporiser, from which 
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Fig 2—FEEDING AND VAPORISING ARRANGEMENTS 


the engine draws its charge, together with a proportion of 
air, which is drawn in through a muffle. The arrangement 
of the whole of this mechanism—feeder, vaporiser, air 
muftle, and inlet valve—is shown in the engraving, Fig. 2. 
Tho heat of the vaporiser is maintained by means of a special 
form of silent burner, which has a noiseless blue flame. 
The vaporising chamber and the burners are closed in a 
casing which serves to confine the heat, and also acts as a 
weather guard for the burner. When it is desired to use 
petrol instead of petroleum these burners and casings are 
removed, being unnecessary. In both cases the initial heat 


is obtained by means of a hand lamp. 
The continuous burners are fed by gravity from the 
With stationary 


same tank which supplies the feeders. 


Perforated 





valve itself is regulated so as to come into action when the 
pressure in the air chamber exceeds the desired limit. It 
then allows the surplus supply of fuel to return to the main 
fuel tank. Fig. 3, which shows the foregoing arrangements 
diagrammatically, will serve to make the explanation quite 
clear. It also gives an enlarged section of the burner and air 
chamber. 
_ In_the case of spirit—petrol—engines, either electric 
ignition by high-tension induction coil and battery or by 
magneto generator may beemployed. The contact maker with 
the former system is worked by a cam carried on the end of 
the inlet shaft. This cam operates a lever which carries the 
usual platinum-pointed screw for making contact with a 
similar screw carried on an insulated post. This post, 
| together with a lever, is mounted on a plate which is capable 
of being partially rotated round the centre of the cam ‘shaft. 
By this means the time of ignition may be altered to suit 
requirements, 
In the case of the petroleum engines the. standard system 
of ignition is by magneto generator. With this system the 
generator is mounted on the side of the crank case, and is 
driven off the end of the inlet shaft. The'trip motion by 
which contact is broken at the electrodes is operated by cams 
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Fig. 4—GOVERNOR GEAR 


carried on a vertical shaft, driven off and running .at the 
same speed as the inlet shaft. These cams actuate the trip 
levers, which are connected by trip rods to the electrodes. 
The form of the cams gives a quick break in the contact at 
the electrodes, but provision is made for accidental 
reversal of the motion due to back-firing or other causes. 
The trip levers are mounted on a plate, which is capable of 
being partially rotated round the centre of the trip cam shaft. 
By this means the time of ignition may be altered to suit the 
speed of the engine as explained above. This is the form of 
ignition apparatus usually fixed by the makers, but tube 
ignition can be fitted to the petroleum engines. 

The governor is of the centrifugal type, and acts on the 
inlet valve on the ‘‘ hit-and-miss ’’ principle—see Fig. 4. The 
action of the governor, and consequently the speed of the 
engine, is controlled by an adjustable spring resistance. This 
resistance may be fixed to produce a definite speed, and in 
this case the timing of the spark for starting and working is 
adjusted independently by hand, but when desirable a 
variable speed gear may be fitted, by means of which the 
spring resistance, and consequently the speed, may be varied, 
and the timing of the spark automatically altered to be in 
sympathy with the speed. In case of temporary overloading, 
and consequent loss of speed, this variable speed gear allows 
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Fig. 3 AIR-PRESSURE FEED GEAR 


engines this tank may be placed in any suitable position at | 
the necessary level above the engine. In marine work, 
however, such a position is not infrequently inaccessible or 
undesirable, and in such cases an arrangement for the supply | 
of fuel under pressure is substituted. In this the pump 
delivers the fuel into a chamber, in which it is acted upon by 
an air pressure of some 3 lb. on the square inch. This | 
pressure is maintained by a small hand-worked air pump, | 
and is kept constant by means of a relief valve through | 
which the fuel is pumped into the pressure chamber. This | 
relief valve is in the form of a small cylinder and piston, the | 
latter being provided with a small steel valve, The relief 


, 


Swain Sc 


the governor and the ignition to be set to suit the reduced 
speed, and so prevent loss of power. We are informed that 
by means of this gear the speed may be instantly varied from 
full to about half speed. 

For starting engines of the launch type, a chain starter is 
provided. This consists of a chain wheel and handle carried 
on a bracket attached to the cylinder head; a chain trans- 
mits the motion to the crank shaft, which carries a chain 
wheel and clutch, acting on the ‘‘ free wheel’’ principle. 
Where this arrangement is unnecessary, a starting handle is 
provided fitting directly on to the end of the crank shaft. 





on the top of the crank case; this throws into action supple. 
mentary exhaust cams. The petroleum engines are provided 
with a small water jet over each air-valve chamber. Theso 
jets are intended for use when the engine is heavily loaded, 
They cool the mixture during compression, and reduce the 
violence of the explosion. These jets are supplied from the 
outlet pipe of the water jacket, but in cases where the 
circulating water is salt, or otherwise unsuitable, an auxiliary 
tank is provided for fresh water, which is supplied to the jets 
by a small rotary pump driven in conjunction with the main 
circulating pump. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





TANK ENGINE DERAILMENTS., 


S1r,—I! have travelled hundreds of miles on the footplates of 
express passenger engines, One engine of a given type would run 
with the utmost steadiness, evincing, as far as I could judge, no 
tendency whatever to leave the rails, the whole machine working 
with a beautiful rhythmical smoothness which excited admiration, 
Another engine of the same type, and at no higher speed than the 
other, would plunge from side to side so violently that it became 
almost inconceivable that it could continue much longer to keep to 
the track. Subseyuently the unsteady engine was overhauled, 
after which | have no doubt that she ran as well as the others, 
though | regret to say that I did not make a trip onher to ascertain 
whether this actually was so. Both of these engines were bogic 
engines ; they had driving wheels about 6ft. Sin. diameter, and 
had heavy tenders behind them. Neither of them was a tank 
engine. it therefore seems to me thatit is scarcely conclusive to say 
that the fact of an engine being a tank engine is sufficient to 
condemn it in respect of unsteady running, for if a large-wheele: 
engine, with a heavy tender, behaves in a manner which seems 
positively dangerous, the liability to doso is evidently not confined 
to tank engines. Some other cause must be sought—a cause pro- 
bably common to both, Unevenly worn wheels, axles slightly out 
of square with the longitudinal centre line, springs of uneven 
strength, are quite possibly causes which would affect similarly 


both types of engine, and if neglected might~- be said 
to be certain at some time to cause the.engine to 
leave the rails. I have in my garden a_ railway of 


3-70in. gauge most carefully laid on a viaduct carried on cast 
iron columns embedded in concrete. The rails are of the 
tlanged type of drawn copper, properly fish-plated, and as true 
as any track that was ever made. There is a straight portion about 
120ft. long, and a circle 42ft, diameter, with a set of points at the 
junction. Now the engine which runs on this track is a bogie 
engine with a six-wheeled tender. There is abundance of steam, 
and its speed is eight miles an hour round the circle. If such things 
are comparable by scale, this corresponds to a speed of about 128 
miles an hour on a 4ft. 8in. gauge. This engine and tender run 
with the utmost smoothness at full Borne. and, apart from the 
inevitable centrifugal tendency, do not betray the least symptom 
of leaving the track. 

The whole of the mechanism is true and in good order, and tke 
spr'ngs are ev n and freely elastic. Now, on the other band, there 
is a four-wheeled truck, which, having a longer wheel base than 
the bozie of the engine, should be at least as safe, if not safer, 
than the bogie, and so it is so long as the weight in the truck is 
evenly distributed and the springs are of uniform strength and in 
good order. The springs, however, are temporary and not alike, 
and get out of order. 

Over and over again this truck has left the rails distinctly from 
causes which resulted in one of the wheels not being properly held 
down upon the rail, and this at speeds far below that at which the 
locomotive travels quite safely. A derailment of the locomotive 
would probably smash it up, but a derailment of the truck does not 
hurt it material'y. 

If Mr. Stretton would care to see a few trips of this truck with 
and without accident, as can easily be predetermined, I shall be 
very pleased to show it to him by appointment. 
Birmingham, January 7th. 


Sir,—Mr. Hammond has anticipated what I was about to write 
you; but I think something more remains to be said on this 
interesting subject. 

In the first place, before dogmatising, I should like much fuller 
information about the derailments referred to—particularly as to 
the types of engines, what proportion were side tanks and what 
saddle tanks, and the shape of the line at and immediately pre- 
ceding the point of derailment. 

The disturbance of water in a part-filled side tank when an 
engine travelling at a high speed strikes a sharp curve must be 
very material, particularly if it neater follows an opposite 
curve, It is not a mere steady shifting of the centre of gravity, 
but more like a violent blow or push to one side and diagonally 
forward. This action is obviously less serious in a saddle tank 
than in a side tank. At the same time it must be admitted that 
one of the effects produced would be an increase of weight on the 
wheel that is supposed to mount the rail, and therefore should 
tend to keep it down, But there must be a swishing of the water 
from side to side which would alternately put on and take off this 
weight, and set up a bumping action in the springs which would 
greatly aggravate matters, 

I cannot agree that the smallness of the wheels is the cause of 
derailment, otherwise a bogie engine would be the most likely to 
derail. 

Nor do I think it much use comparing an empty van, very badly 
balanced and on a faulty road, with a locomotive in decent working 
order on a decent road—conditions which we are bound to assume 
for the purpose of this discussion ; nor yet to consider the action 
of an engine without its tender and without a train, Ne ee 
I agree that, with a well-coupled train behind the engine, it 
cannot make much difference whether a tender be interposed 
or not, Epwarp H, Youna, 
Liverpool, January 7th, 


Henry Lea, 





Sim,—Much more importance appears to me to be given to Mi 
Stretton’s utterances than they deserve. No evidence of any kind 
has as yet been given, either before the Board of Trade ora 
coroner's jury or anything else, which proves that tank engines are 
less safe than tender eugines, eres 

The only convincing evidence of that kind consists in giving the 
engine mileage per derailment of all the tank engines in the king- 
dom and the same of the tender engines. Until this can be done, 
no case fit to go before any learned society, say, the Institution of 
Mechanical Engineers, has been made out, 


Morpeth, January 9th. J. Wy QUILLER, 





WATER-COOLED IRON WIRE RHEOSIAT. 


Sir,—A few weeks agoa short paragraph appeared in your paper 
describing a water-cooled iron wire rheostat, used by M. Weber, of 
Nancy, for dissipating electric energy during a dynamo test. It 
consisted of six lengths of iron wire, each -128in. diameter and 
65 yards long, wound into coils, and piaced side by side in a wooden 
box, with terminals at the ends of the coils connected up in 
parallel, This arrangement dealt with a current of 1660 amptres 
at 500 volts. About 27 gallons of cold water per minute were 
passed through the box. The test lasted five hours, and the wires 





To relieve the compression while starting, a liner is provided 





showed no sign of deterioration, Each coil carried 1660 + 6 = 276-66 
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amperes. The current density was 25,300 amptres per square 
inch. ‘I'he tkeoretical drop in each coil is only about 247 volts, or, 
say, 50 percent. of the actual drop. Admiring the compactness 
and cleanliness of such an arrangement, but doubting the recorded 
drop, we had a small coil fitted into a box about 30in. long. The 
wire was of steel, -0085in, diameter and 25ft long, wound into a 
coil gin. diameter and ,jin, pitch, It was connected tothe22(-volt 
servicein this city, and, theoretically, should have passed 10am) es, 
butonly 5ampéres would pass, and about half the length of wire I ai to 
be removed before 10 ampéres would flow, confirming M. Weber's 
record, Weare not able at present to explain how this result 
comes about, but it seems to us to be interesting and worth investi- 
gation, The current density was 176,000 ampires per square inch 
an amazing amount—bnt the wire carried it perfectly well. 
Clean tap water was uséd in the box to keep the wire ccol. As 
the water is not intended to act as a conductor no acid or salt is 
necessary. Any addition of that kind would no doubt lead to 
rapid corrosion of the wire, Subsequently we used two coils of 
this kind in parallel for testing a 75-kilowatt plant at 220 volts. 
The wire was of iron -0625in. diameter. The box was 7ft. long 
and 12in, by 6in. inside. There were four coils in the box, 
intended for testing two 75-kilowatt sets in parallel, but only one 
set was thon tested, and only twocoils were used, A small stream 
of tap water was passed through the box, but on this occasion 
its vo.ume was not measured. The temperature of the water rose 
only a very few degrees. The apparatus answered perfectly and 
gave no trouble whatever. The current density was £6,000 
amperes per square inch, ae ; 

A very convenient arrangement is to put four coils in a box side 
ly side with the terminals at one end, provided with holes through 
which a horizontal copper bar can be passed and clamped. When 
the bar connects all four terminals in parallel the coils carry full 
Joad. When withdrawn from one terminal, three coils carry } load, 
two coils carry 4 load, and one coil carries } load. If switches be 
added the load can be varied very quickly. A final adjustment of 
joad within small limits can be made by varying the quantity of 
water passing through the box, for the resistance of the wire rises 
and falls as the temperature rises and falls, and the temperature 
depends upon the quantity of water passing through. The chief 
value of the device is in testing generating plants after they have 
heen erected at the purchaser's works. Compared with a sot of 
tubs, such as we have seen used, containing lead plates and salt 
water, replenished, when the tubs boil over, by a jet of water from 
ahose pipe, directed by a man standing on an insulated platform, 
the Weber contrivance is elegance itself, and would, we are sure, 
3 greatly appreciated by any of your readers who might give ita 
trial. Henry Lea AND Son, 

Birmingham, December 21st, 1904. 





ON FRONT WIND RESISTANCE. 

Sin,—Ever since the days when Sir Daniel Gooch carried out 
his experiments on train resistance the exact amount due to the 
wind pressure on the front of the engine has been a matter of 
considerable debate. ; 

It is, of eourse, affected largely by the direction in which the 
wind is blowing, but in the large number of cases in which the 
velocity of the wind is small compared with that of the train, and 
also in which the line is more or less protected, I submit that it is 
a large factor in the total, and, as such, has not received sufficient 
attention at the hands of designers. The pointed fronts in use 
on the Continent do not seem to be appreciated over here. The 
‘beak ” engines on the Paris, Lyons, and Mediterranean Railway 
undoubtedly possess wonderful powers of maintaining a high 
speed with a heavy train for a long journey, but it is difficult to 
say how much of this is due to their shape. Any advantage 
obtained from it is certainly rather discounted by the objection- 
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able appearance, a consideration which apparently weighs less 
with foreign engineers than with us. 

A great deal, however, can be done in this way, without resort- 
ing to any unsightly expedients. The majority of engines seem 
to be designed without a thought being given to the shape which 
is going to be forced through the air. The importance of the 
lines of a ship is felt more, because of the greater density of 
water as compared with air, but the latter has a way of becoming 
remarkably solid when driving through it at a high speed. 

I now give the results of comparing two fairly large rear-coupled 
express engines, one containing the bad features of several well- 
known designs in this respect, and the other shaped with a view of 
meeting the air with as little resistance as possible, without any 
sacrifice of efficiency, 

No, 1 has a smoke-box 5it. 7in. across, raised 3in. above the 
surface of the boiler, The front plate is splayed out at the bottom 
to a width of 6ft. 10in. The buffer plate is Sft.3in. long. She 
has sand-boxes formed in one with the driving splashers, with 
surfaces of 3ft. by lft. 2in., the driving and trailing splashers 
being independent of one another. If it be objected that these 
sand-boxes are now practically obsolete, I would point out that 
much the same effect is pe Ae by having a square splasher 
over the trailing wheels, which is by no means unknown even in 
the very latest developments, 

Turning to No. 2, her smoke-box is flush with the boiler, 5ft. lin. 
across, with the front plate kept within the frames. Careful 
measurement shows a gain here of 1085 square inches, or 74 square 
feet. The footplate, which is 8ft. wide along the after part of the 
engine, commences to get narrower at a point just in advance of 
the driving splasher, coming down to 7ft. at the front, which is the 
length of the buffer plate, this being cnly just wide enough to 
carry the buffers. There is no danger about this, because there is 
ample width—over 18in, each side—to walk over the bogie, and 
the angle is very slight, namely, 6in, in about 11ft. The difference 





on the buffer plates amounts to 1f square feet. The splasher of 
this engine is curved in front over the driving wheels, and con- 
tinues level until it curves up to meet the cab, This saves another 
7ft. Altogether there are over 16 square feet of flat surface which 
are eliminated in the improved design, 

The accompanying drawing shows the two engines projected 
upon one another, the excess of surface in No, 1 being cross- 
hatched, I have taken the cals as being the same size. If that 
of No. 1 were 8in. wider—by no means an unusual dimension—it 
would make a difference of another 4ft. 

Taking Mr. Aspinall’s formula for wind pressure—page 27 of his 
paper on ‘‘ Train Resistance” —P = 0-003V2, we obtain the follow- 
ing somewhat startling results :— 


Speed Pressure in Additional 
miles per Ib. on 16 horse-puwer 
heur. square fect. required. 
50 oo or a 16 
60 1728 .. 27-6 
70 285-2 .. oe «oe 43-9 
80 BOTS 20. 20% 65-5 
90 388-8 7 a 

100 480 oa ee ieee pea ae 


C, F. Denpy MarsHaLL, B.A. 





CHEAP STEAM PRODUCTION. 


Str,—I am glad that my figures have been improved upon, 
because it shows that attention is at last being paid to a very 
important subject, and the figures given will lead steam users to 
improve their plants Some years ago Mr. John Holliday delivered 
a lecture and gave some figures obtained by Mr. Bryan Donkin, 
M.I.C.E., in experiments with various kinds of fuel. 


Cost of Waterevapo- Cost of fuel 
Kind cf fuel. fuel rated per per 1000 gallons 
perton. Ib. of fuel. evaporated. 
8. Ib. s. d. 
A.—Dust coke .. .. i, Sree oe, 3 8 
B.—Dust Welsh coal .. We .c sc Bi aw 5 3 
C. —Large Welsh coal 2 Beene Se 10 IL 


When these figures appeared in print we were burning 45 tons 
of coal at 123, 6d. = £28 2s, 6d., making seven loads of ashes at 
23. = 14s.; total fuel bill per week, £28 16s. 6d. We used one 
Lancashire boiler, 24ft. by 8ft., hand fired, and had trouble to 
prevent smoke emissions. 

Finding that coke dust could be obtained very cheaply we fitted 
forced draught to two Lancashire boilers, and the result worked 
out :— 


£.a. 4. 

Six tons coal at @s. 8d. 215 6 
a eae 840 
Two extra stokers 212 0 
Flues cleaning .. .. .. 010 0 
Twelve loads ashes at 2s... 140 
£10 5 6 


This was very satisfactory. To save £18 out of £28 weekly was 
well worth the trouble, and, in addition, we got rid of the smoke 
difficulty. 

The next step was to heat the feed-water, and this we effected 
by introducing a 2in. copper pipe in the a exhaust pipe 
common to all our engines. The water runs through a meter into 
a small cistern on the roof, enters the copper worm, which is some 
99ft. long, and is pumped into the boilers at 200 deg. 

Since the above figures were get out the load has increased, and 
we now use coke = £3 193.; 15 tons 17 ewt. coal = £5 3s, 2d.; 
total, £9 2s 2d. 

Working both boilers, we found it difficult to shut one down for 
inspection or for cleaning, and whenever this had to be done we 
had to return to coal, and this cost us an extra £10 per week for 
fuel. We therefore put down a Stirling water-tube boiler with an 
extra large grate surface for burning coke dust, and we now keep 
one boiler always in reserve. 

We buy the smallest gassy coal we can obtain, finding that it 
binds better with the coke, and the forced draught is only used 
when the heavy load is on, and is then regulated to such an extent 
that the fires are kept incandescent—the draught not being 
sufficiently strong to carry the small fuel over the bridge and so 
choke up the flues, 

With this class of fuel the heat is local; there is no flame, so 
that the side flues of a Lancashire boiler are wasted. If our 
Lancashire boilers had four fires each instead of two we should 
probably be able to work with one boiler only, The Stirling 
boiler, on the other hand, with its immense grate surface, is 
suited for coke dust firing, and in our case we can make all the 
steam we require on the Stirling; but as the steam storage space 
is short, have to use a Lancashire in addition asa steam drum or 
reserve, as our load fluctuates very much. 

In conclusion, may I point out, as in our case, it is well worth 
while for steam users to measure the water going intw their boilers 
and to compare their fuel costs with the figures given in this 
correspondence. There is a large quantity of cheap fuel to be 
had wherever there are gasworks—the screenings of the coke, 
generally given away to builders and others for concrete making, 
or carted away to the nearest tip. 

Had any one told me we could economise, even to the extent of 
50 per cent. on our fuel bill, I should not have believed him, yet 
we saved £18 out of £28 per week as the result of our experiments 
to prevent smoke emissions. The moral is, if you can contract 
for a supply of coke dust cheaply, consult one of the well-known 
forced draught firms, and they will do the rest. Of course, ours 
is only a small plant, but if I can be of any assistance to your 
readers we are always pleased to show how we have effected the 
economy on our own place. 

As we have a heavy exhaust blowing to waste, can any one tell 
me how to draw exhaust steam through long lengths of lin. 
piping for heating purposes? At present we use live steam at 
401b. How also can exhaust steam be easily condensed by some 
arrangement to be fixed on the roof of a building ? 

C. D. Lena. 


High-street, Sheffield, January 2nd, 


Str,—In your issue of the 30th December last some particulars 
were given under the above heading of a test by which it appeared 
that, using dirty slack costing 2s. per ton at the colliery, it was 
pera to | pea steam and superheat it 216 deg. at a cost of 

1}d. for 1000 gals. 

Seeing that a good high-speed engine using steam superheated 
to this extent will produce a unit of electricity on 17 1b. of steam, 
it follows that the cost per unit would be approximately -02 pence, 
and I should be glad to know how this compares with the best 
results from gas engines, 


Birmingham, January 10th. ENQUIRER. 





SULPHUR IN GAS, 


Sir,—In your interesting summary relating to the gas industry 
in 1904 there is a reference to the recommendation of the Depart- 
mental Committee of the Board of Trade that lime should be 
abandoned as a purifying agent, and the sulphur compounds other 
than sulphuretted hydrogen, which the use of lime reduces to 
something approaching 12 grains in 100 cubic feet of gas, should 
be left in the gas. It is stated that the amount of these sulphur 
compounds ‘will be at least trebled.” This is certainly an 
excessive estimate, but whether the quantity will be 33 or 36 grains 
is a matter of no importance. The question of real importance is 
whether the sulphur compounds in larger quantity than hitherto 
in London gas will be any detriment to the consumers. 

The Departmental Committee think not, but in your summary 
the question is put as “‘one of practical importance to engineers, 
because the additional sulphur will be almost wholly in the form of 





carbon disulphide, which ignites at a very low temperature. Users 
of gas engines are, therefore, likely to find a falling off in their 
efficiency, owing to the lowering of the temperature at which the 
charge will ignite, if the sulphur compounds are no longer removed 
from the gas” This is a further illustration of the prejudice 
created by the misleading method of stating the quantity of 
sulphur compounds of so many grains in 100 cubic feet of gas ; 
36 grains or even 20, the lowest limit generally fixed, seems a 
large proportion when set against the 100 cubic feet, because it 
gives a false indication of the proportion, grains and cubic feet 
not being comparable. If it were put plainly as 36 grains in 
22,000, or less than 1 ia 600, which is the fact—for 100ft. of coal 
gas weighs about 22,000 grains—it would be seen that the excessive 
estimate of 36 grains is a percentage so small as to be quite 
inappreciable. At any rate, engineers need not trouble themselves 
about the efficiency of gas engiues in regard toany possible increase 
of the sulphur compounds. 

I may, perhaps, be permitted to give another fact. Nowhere 
but in England is any notice taken of the infinitesimal proportion 
of sulphur compounds in coal gas. Even in this country out cf 
over 450 gas companies having statutory powers less than fifty 
have any restriction of the amount of sulpbur compounds, ‘and 
about half of these do not have their gas tested for sulphur. 
There are rather over 250 local authorities who own gasworks, and 
only two of them have any sulphur restrictions, and those two 
ignore them. It is now admitted that Parliament made a mistake 
in restricting the amount of suiphur compounds at the instance of 
scientific faddists, and at Jast, after forty years, the gas industry 
of this country is to be relieved of the burden. 

January 7th. GEORGE LIVESEY. 





SUCTION GAS PRODUCERS. 

S1r,—I think that in the annual review of mechanical engineer- 
ing in your last issue, you made a somewhat serious blunder in 
crediting Messrs, Oswald and Bowman with being the originators 
of the suction gas producer plant. I do not know Mr. Oswald, 
and have never heard his name used in connection with this plant. 
The Bowman referred to is, as I presume, Dr. Bowman of the 
Dynamic Gas Company, Manchester. I may say, however, that 
neither of these gentlemen have had much to do with the bringing 
of the suction gas plant to its present position. 

The man who is entitled to the full credit of making the suction 
gas plant a practical success is an Englishmen called John Taylor, 
who for years was a departmental manager in the French company 
of the “‘ Forges et Chantiers,” the large well-known engineering 
company in France. This gentleman patented the suction gas 
plant. Whether he was the first original inventor or proposer of 
the gas plant I cannot say, but at any rate he was the first man to 
put a suction gas plant on the market, and everyone of us who are 
making suction gas plants to-day are more or less copiers of his 
original design. 

I think, therefore, that you should give the credit of the inven- 
tion to Mr. Taylor. 

Halifax, January 11th. H. C. 

[The credit of the invention is given to Oswald and Bowman in 
Davis’ ‘‘ Chemical Engineering.”—Ep. THE E.] 





NICLAUSSE BOILERS. 


Sir,—L+ Moniteur de la Flotte of the 31st. nlt. publishes a letter 
from the engineer of the Japanese cruiser Niitaka, which is of 
interest, sufficient, I hope, to justify your publishing the following 
translation :— 

Tokio, le 24th November, 1904. 

The boilers—Niclausse—of the Niitaka have given the greatest 
satisfaction during the whole of her commission, both in working 
and staying power. 

With the firemen on board now accustomed to that system of 
boiler, the upkeep and cleaning are much easier than we at first 
anticipated. It is admitted, tuo, that the coal consumption is 
more economical than in the other types of boilers. © 

Not any accident has happened during the two hundred. days 
under steam in a difficult and trying service—watching Port Arthur 
and the Tsushima Straits, &c. 

Not one tube has been replaced ; indeed, one cannot but speak 
in praise of the Niclausse boilers of the Niitaka. 


Greenwich. H. C, P. 





THE NEW “ORDER” AND SIX-WHEELED MOTOR CARS. 


Smr,—I have read with great interest the text of the Heavy 
Motor Car Order, 1904, as given in THE ENGINEER, and your 
comments onthe same. You regret the limitation of the total 
load to 12 tons, but as, with the ordinary design, this involves the 
enormous load of 8 tons on the driving axle, the fact that this is 
permitted by the new regulations should go far towards making 
amends. The overloading of the driving axle is, in my view, the 
curse of heavy motor work, and is responsible for most of the diffi- 
culties that have been encountered. Suppose that we wish to work 
up tothe 12-ton maximum. The ordinary distribution will be :— 

4 ~ 8 
(steering) (driving) 
with a permitted maximum speed of eight miles an hour with 
rubber tires or five miles an hour without. 
Add a third sae ae and distribute thus :— 
3 t 5 4 34 
(steering) (driving) (steering) 
and we are able, by the regulations, to go at 12 miles an hour with 
rubber tires or at eight miles an hour without. 

The difference is considerable, to say nothing of the increased 

handiness in turning. 


London Institute, E C , January 9th. A. J, ALLEN, 





SEWAGE TESTING, 


Str,—Your reports on the “‘ Engineering of the Year” are so 
carefully prepared, and are so obviously the work of experts, that 
they carry great weight. I am quitein accordance with you r¢ the 
importance of having the subject of sewage purification put upon a 
scientific basis, such a basisas would admit of any design for sewage 
purification being subjected to an actual test before money is spent 
upona largescale, I wouldsuggest that the question hingesaltogether 
upon the accuracy of the test. On this point I read a letter from Mr. 
Scott-Moncrieff, which appeared in your issue of the 23rd of 
December last, in which he quotes the case of an alteration in 
the size of the filtering material on the top foot having stultified 
the results obtained from another sewage. It appears to me that 
this is just the sort of information that it is most important to 
obtain before local bodies incur large expenditure upon schemes 
for sewage purification, the designs. of which schemes are often 
based upon the experience gained at other places under different 
conditions, which experience has so often in the past proved to be 
quite misleading. 

In the public interest the above is surely the course that should 
be taken. by the Royal Commission on Sewage Purification, and 
the Local Government Board, before sanctioning a scheme. All 
the more so if thera is an apparatus ready to their hand for 
experimental purposes, 

January 11th. A.M.L.C.E, 





DIVERGING NOZZLES, 

Sir,—I do not see the good of continuing the discussion. If 

‘Testor ” will try an experiment with a backwardly rotating nozzle, 

it will, 1 believe, give him more enlightenment than anything 
further that I can say. 

30, Cross-street, Manchester, 


R, M, NEILsoN, 
January 9th, 
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WATER PURIFICATION PLANT. 

A WATER purification plant recently brought to our notice 
is shown in the accompanying engravings. It is made by 
Messrs. Lassen and Hjort, of 52, Queen Victoria-street, E.C. 
It is at work at the electric light station of the Ilford Urban 
District Council, and is constructed to deal with 5000 gals. of 
water per hour. Its general appearance is well seen in Fig. a. 
and its construction is made clear by the two views in Fig. 2. 
The process of purification consists in adding sulphate of 
alumina and soda in proper proportions to the water, allowing 
the sediment formed to settle and to filter the supernatant 
fluid, 

At the top of the apparatus are placed the two chemical 
tanks. ‘These are formed by the placing of a division piece 











Fig. 1—-WATER, PURIFICATION PLANT 


across the centre of a large tank M. Both it and the lower 
portions of the apparatus are readily accessible by means of 
iron ladders provided with hand-rails. Pipes are led down 
“from the two divisions of the tank M to ball cocks feeding the 
two smaller tanks Kand L. These again are connected by 
pipes to the two divisions of the semi-circular tank J. Since 
there are ball cocksin both K and L the level of the solutions 
-and hence the head of liquid—will be kept constant in K, 
L,andJ. The result of this is that if valves in the bottom of 
J are opened periodically and kept open for a given time, a 
definite amount of solution will flow through each valve. 
The water to be treated enters the apparatus by means of 
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The boiler consists of an upper and lower drum, connected 
by straight vertical water tubes. The furnace is situated 
underneath the lower drum, which has a central flue, 
through which the gases pass to the combustion chamber. 
The combustion chamber is formed by the space between 
the upper and lower drums above this flue, which is, of 
course, free of water tubes. After leaving the combustion 
chamber the gases are compelled, by means of a curved bafile 
plate—plainly shown in the plan—to divide into two streams, 
each stream having to travel a long distance among the water 
tubes before passing away to the funnel. 
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Fig. 1—CUMMINS’ VERTICAL BOILER 


The water tubes are of comparatively large diameter, 24in., 
are straight, all of one length, and secured in the tube plates 
in the usual manner by expanding. The upper drum is 
made of sufficient height to allow the water tubes to be 
withdrawn into it. This height gives an exceptionally large 
steam space. 

The tubes are pitched in concentric rows, and are arranged 
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Fig. 2—SECTION OF WATER PURIFIER 


the tipper A. This is provided with a weighted adjusting 
lever, and the spindle on which it turns is prolonged over the 
chemical tank J. As it oscillates backwards and forwards by 
the action of the tipper, this spindle works two valves, one 
in each division of the tank J. Consequently a definite 
quantity of each of the chemicals is allowed to escape through 
the valves, and to mingle with the water passing along the 
shoot B. It is evident that as these valves are only opened 
as the tipper works, the ratio of the chemicals to the water 
to be-treated can be made automatically to keep the correct 
proportions. In fact, when once set the apparatus can, so 
we understand, be left to work by itself. The tipper spindle, 
where it passes over the tank J, is provided with a depending 
arm, on which a board is fixed. This acts as a damper, and 
prevents the tipper falling over too energetically. 

The remainder of the apparatus is so simple as to require 
but little description. The formation of the shoot B is such 
that the mixture of the water and the chemicals is very 
intimate, because the direction of flow of the mixture is 
reversed, and made to flow backwards, so as to fall into the 
division C of the tank. The path of the water can then be 
traced by means of the arrows. It ascends through the filter 
D, passes down beside, and then up through the filters E 
and F successively, and finally is withdrawn through the outlet 
H at the bottom of the division G. The rate of flow through 
filters E and F can be regulated by the compression put on 
by the screws and hand wheels shown. We have seen 
samples of the water before and after being treated by this 
apparatus, and the amount of purification is considerable. 


The chemicals are so proportioned that the resulting fluid is | 


as nearly neutral as it is possible to make it. 








CYLINDRICAL WATER-TUBE BOILER. 


THE accompahying engraving illustrates a vertical water-tube 
boiler patented by Mr. Cummins, and made by the Pulso- 
meter Wngineering Company, Limited, Ninc Elms Ironworks, 
Reading, Berks. 


in such a manner that every tube can be brushed on four 
sides by means of a curved tube brush. This curved tube 
brush does not require any more space for working than the 
usual clearance round the boiler. Access to the water tubes 
for sweeping is given by means of sliding doors in sections, so 
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Fig. 2—HORIZONTAL SECTION OF CUMMINS’ BOILER 


that the tubes can be swept when the boiler is under steam— 
the dotted lines show the path of the brushes. Access to the 
lower drum is given by six or more large manholes. The 
upper drum is made annular like the lower one, the central 
space being utilised for a superheater when such is required. 
The lower casting carrying the fire-bars is lined with fire- 


| bricks. 





——$——— 


Boilers of the horizontal water-tube variety are often 
defective in height of combustion chamber. The gases given 
off by the fuel pass directly among the water tubes, and are 
cooled down below the temperature of combustion, entailing 
a serious loss of heat, and thick black smoke at the chimney, 
In this boiler the volume of the combustion chamber has 
been arranged to be equal to that of a return-tube marine 
boiler of the same power. It will be noticed that the combus. 
tion chamber is surrounded by water tubes, so that the intense 
radiant heat will be at once taken up by them. In many 
tube boilers parts of the combustion chamber have to be 
bounded with a casing lined with fire-brick. Much trouble 
has been caused by these casings burning through. The 
furnace is lined with fire-brick, which is a great aid to good 
combustion, The fire-brick also protects the lower plate of 
the drum from the direct heat of the fire. A fire-brick lining 
is also very essential for successfully burning liquid fuel. Tho 
furnace can be readily adapted for forced draught or 
mechanical stoking. The total distance travelled by the 
gases in this boiler is considerably more than in the case of 
a return-tube marine boiler. 

The water circulation in this boiler is quite pos tive, and, 
as in the Yarrow boiler, some of the tubes in the outer rows 
act as downcomers. In this boiler, by the removal of seven 
doors, the whole of the internal part of the boiler is perfectly 
accessible for examination, cleaning, or repairs. Complete 
access is given to both ends of the tubes, and any tube can 
be expanded, or cut out and renewed, without disturbing 
any of the others. All the internal landings of the joints can 
be re-caulked if necessary, and any tube can be plugged with- 
out emptying the boiler. In the same manner all the external 
landings of the riveted joints are accessible for re-caulking. 
The results of a test of a boiler of this description are given 
below : — 


Preliminary Test of Cylindrical Water-tube Boiler (Cummins’ Patent), 


Conditions :—Lower drum not lagged, steam blown off at safety valve, 
cold feed, no superheater fitted. 
Duration oftrial .. .. .. 
Quality of fuel 
Class of firing .. 
Heating surface 
Grate surface .. 
PRS 
Steam pressure .. .. .. 
Draught at base of funnel .. 6in. 
Temperature of feed .. .. .. .. «. «. 60deg. Fah. 
Temperature of gases leaving boiler .. .. 597 deg. Fah. 
Temperature of steam leaving safety valve.. 320 deg. Fah. 
Cor: esponding superheat .. .. .. .. .. 108 deg. Fah. 
ab mele Oe Fae 448 Ib. 
Fuel per square foot grate per hour oo ts Oe 
Fuel per square foot heating surface per hour  -48 Ib. 
Water perhour .. .. .. . . oe 8948 Ib. 
Water evaporated per lb. fuel .. ... -- .. 8-81 1b 
Water evapcrated per square foct heatirg 
WNEEOE. co.) an. ee) cee ea 6 pice. os eee 
Water per Ib. fuel from and at 212 deg. Fah. 10-6 Ib. 
Water per square foot heating surface from 
and at 212 deg. Fah. ey cee! “oe ee 


6 hours. 

Unscreened Welsh 

Hand. 

774 square feet. 

23-7 square feet. 
-82 


175 Ib, 


6-2 Ib, 


During the trial the water level was maintained absolutely 
constant by the Fleuss automatic feed regulator. This 
apparatus controls the steam working the boiler feed pump, 
and has been in use on the above boiler for six months, during 
which time neither the boiler check valve nor the feed pump 
steam valve have been touched. 








EXTENSION OF THE SIBERIAN RAILWAY. 


Tue Siberian Railway was laid down as a single track 
because the Russian authorities considered that a single line 
of railway across Siberia would suffice to cope with the 
normal development of the country, at least for some years. 
Until the beginning of the present year the line did manage 
to cope to some degree with the ever-increasing volume of 
passenger and goods traffic, although great complaints were 
made from time to time with regard to the enormous delay 
caused in the case of some freights owing to the lack of an 
adequate number of goods wagons and of rolling stock 
generally. Still, it had been recognised for some time as 
absolutely necessary, that sooner or later the whole line would 
have to be re-laid with a heavier type of rail; the light rails 
laid down in the first place weigh only 54 1b. to the yard run. 
The outbreak of war with Japan brought the shortcomings of 
the line to the front almost at once, and the authorities saw 
that the line was unable to meet the extra work put upon it 
by the mobilisation and transport of troops ordered to the 
front, and by the carriage of war material. For some weeks 
the work of re-laying the line with the heavier type of rail has 
been going on along two sections. On the western section 
new rails have been laid down for a distance of 285 miles, 
while on the eastern section they have been laid down for a 
distance of 800 miles. How inadequate was the available 
rolling stock on the outbreak of war is seen in the fact that 
30,000 trucks and 1400 new locomotives have been added to 
it during the present year, and although trucks aré still being 
sent out from various railways in European Russia, yet the 
Siberian single line cannot answer the demands made upon it 
by the military authorities, and also by consignors of ordinary 
freight, and thus the stations are overwhelmed with immense 
masses of local produce, which is awaiting transport to 
centres ofconsumption. As there is not the needed storage 
accommodation at very many of the Siberian stations, the 
grain and other produce is spoilt by exposure, and the loss 
caused thereby to the Siberian settlers is enormous, and will 
be felt far and wide. 

As the single track of the Siberian Railway is overburdened 
with the demands made upon it, its locomotives have to be 
kept running without any rest night and day; the drivers 
and stokers work in shifts, and thus get their rest. Naturally 
the engines break down under the constant strain, and of the 
1200 new locomotives added to the line this year, and repre 
senting 12 per cent. of the. total number of railway loco- 
motives in Russia, more than 200 have failed. As there are 
no suitable repairing shops on the Manchurian Railway, 
these engines have had to be sent back to European Russia 
to -be repaired. 

In view of these details, it is by no means surprising that 
the Russian Government should have begun to think about 
augmenting the carrying capacity of the Siberian Railway 
by laying down a second line of rails along certain sections 
or by building entirely new lines in other sections. When 
once this idea had been entertained there was no delay in 
taking the  Rypreaoe gy steps towards its. execution, and 300 
engineers, the greater part of whom were students of engi- 
neering, were set to work at once to take the levels and 
make the usual surveys. This preliminary work will be 
finished before the ond of next Marth. It is estimated that 
the projected work will require 950,000 slcopers, 35,000 
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joints, and 80,000 tons of rails, while the wooden bridges are 
to be replaced by iron bridges. The order for the rails has 
been given to various ironworks in the Ural region, while the 
timber will be supplied probably from the State domains in 
the Governments of Tobolsk, Yeniss¢isk, Tomsk, and Irkutsk. 

The new line of railway which will connect Yekaterinburg 
—which, although it is situated in European Russia in the 
Government of Perm, lies eastwards of the Ural range of 
hills—with Omsk in Western Siberia, by way of Tyumen, 
will be 400 miles in length. It will connect the Siberian 
Ruilway at Omsk with the new Northern Railway now being 
built, so that when the latter line is finished there will be 
direct communication by rail between St. Petersburg and 
the most important industrial region of Siberia by means of 
the line that will run from the Russian capital to Vologda, 
Viatka, Perm, Yekaterinburg, Tyumen, and Omsk. It is 
announced that the section of the line between St. Peters- 
burg and Vologda will be thrown open to traffic on 
January 14th next, and that the second section from Vologda 
and Viatka will be finished next August. North-Eastern 
Russia has long been in need of a helping hand on the part 
of the Government, especially with regard to means of com- 
munication with the more populous districts of Russia. 
Thus, the new railway, which is being built in almost a due 
easterly direction from St. Petersburg to the Ural Mountains, 
with their vast unworked mineral wealth, will connect the 
Siberian Railway with the ports of the Baltic and White 
seas, and it will convey the raw products of Siberia to 
European Russia and thence to Europe generally. In return, 
the railway will take back to Siberia the products of the 
workshops of the Western World beyond the Urals, 
and thus it is destined to become of immense import- 
ance in the economic, agricultural, commercial, and 
industrial activity of Russia itself in the north, and 
especially of Siberia. From Omsk to Tyumen the new 
line will pass through a very fertile region, which is 
already tilled in a satisfactory way, and which lacks only 
good means of transport in order to become a rich centre for 
supplying with cereals the frozen, barren region of Northern 
Siberia. As compared with the present line running from 
Moscow to Siberia, the new line will shorten the route to the 
Far East by about 650 miles. 








TIMBER: ITS STRENGTH, AND HOW TO 
TEST IT. 


In the course of a lecture delivered before the Dundee Institute 
of Engineers on Thursday, Nov, 17th, 1904, by Professor T, Hudson 
Beare, the lecturer pointed out that though a very large number of 
experimental observations on the strength and other properties of 
timber were to be found in the older text-books and in the “‘ Pro- 
ceedings” of various technical societies, &c., many of these were 
unreliable. This unreliability was due mainly to the fact that 
in the older experiments no attempt was made to determine the 
moisture present in the timber at the time the test was carried out, 
and in very few cases was any data given as to the previous 
history of the timber, the age of the tree, the time of felling, &c. 
Again, probably owing to the fact that the apparatus was not 
sufficiently powerful to render any other althiol conde, most of 
the old experimenters used very small, picked specimens, and the 
results they obtained were, therefore, not really representative of 
the average quality of the particular kind of timber which was 
being tested. Professor Bauschinger, of Munich, made the first 
really scientific tests on timber, between the years 1883 and 1887. 
He determined the moisture present in the samples undergoing 
test, either by drying sawdust, or small chips, from the actual 
specimens in a current of warm air by similar methods, which was 
kept at a temperature of about 212 deg. Fah., or by drying the 
whole specimen tested. Professor Bauschinger suggested that a 
standard of dryness should be adopted, and that 15 per cent. of 
moisture should be taken as this standard. The lecturer stated 
that ordinary well-seasoned timber in a dry building had a dryness 
of about 10 per cent. to 12 per cent. Bauschinger showed in his 
research that there was a definite numerical law connecting together 
the mechanical strength and the percentage of moisture present in 
any sample of timber. 

_ Another exhaustive series of experiments was carried out for the 
Forest Department of the Board of Agriculture of the United 
States, between the years 1891 and 1895, the mechanical tests being 
made by Professor Johnson, In this research the specimens were 
prepared from about three hundred trees embracing about ten 
different kinds of pine, or needle leaf trees; that is, soft woods, 
and about five different kinds of broad leaf trees, or hard woods, 
and very accurate records were kept of the previous history of the 
timber, the kind of soil in which the tree grew, and similar data. 
The lecturer pointed out that records of this nature were most 
essential if forestry experts were to make use of the facts obtained 
in an experimental research of this kind for improving the manage- 
ment and treatment of trees in large forests. In the American 
experiments the dryness of the specimens was determined by cut- 
ting thin discs across the specimen, as close up to the point of 
fracture as possible, and then drying these discs in a warm 
current of air. 

_ The lecturer stated that the mechanical tests usually made upon 
timber were tensile, compressive, cross bending, and shearing. He 
had carried out in the Fulton Laboratory at Edinburgh University, 
for the purpose of the lecture, a number of tension tests on different 
kinds of wood, in order to show how difficult it was to secure 
uniform results in tension experiments, and by use of lantern slides 
he showed how frequently a tensile bar would give way by shear 
rather than by tension. In both the American and in the German 
researches it was eventually decided to abandon tensile tests, 
because of this difficulty of securing uniform results, and on account 
of the fact that owing to the high tensile strength of timber as com- 
pared with its shear strength, it was considered that it would be 
unlikely for timber to give way by tension in any structure. Com- 
pression tests were much more readily carried out, and when the point 
which it was desired to elucidate was the average quality of the 
sample of timber, then compression tests were undoubtedly the best. 
The specimens must not be too long, as compared with their cross 
sectional dimensions, if the pure compressive strength was to be 
obtained. Short timber struts very rarely gave way by direct 
compression ; they usually gave way by shear stress, In the case 
of long timber struts, their strength was influenced by the ratio of 
the length to the cross sectional dimensions, exactly as in the case 
of steel and iron columns, The lecturer pointed out, and showed 
some specimens he had tested, how much weaker timber was in 
compression across the grain, as compared with its strength when 
tested with the grain. He said that cross bending tests were a very 
favourite form of test, because practically no complicated machine 


TENSION TESTS OF SIX DIFFERENT KINDS OF WOOD. 
Tests made in Fulton Daboratory, Edinburgh University. 
TABLE A, 

Round specimen of following section, 


with the ends so proportioned that the shear area was about 
134 square inches, and with the bar turned down in the parallel 
part so as to give a tensile area of about # square inch. 
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6780 | Ash | 0-764 | 18-52 | 6-62 | 0-37 | Sheared at head 
6781 | Beech 0-603 | 11-92 | 6-93 | 0-85 | Began to shear at head, 
then broke in tension 
6782 Birch 0-804 | 12-80 | 5-86 | 0-34 | Cracked first, then broke 
| in tension 
6783 | Hickory 0-762 | 13-04 | 6-30 0-37 | Sheared at head 
6784 | Mahogany 0-798 13-37 | 4-19 0-25 | Sheared at head 
6785 | Ouk 0-781 | 18-56 | 2-95 | 0-17 | Broke in tension 
' 
TABLE B. 


Round specimens of following section, 
with the ends so proportioned that the shear area was about 
9 square inches, and with the bar turned down in the parallel 
part so as to give a tensile area of about 1# square inches. 
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786 Ash 1-791 | 8-78 | 2-22 | 0-45 | Sheared at head 
6787 Beech__| 1-779 | 8-51 | 2-87 | 0-50 | Sheared at head 
6788 | Birch | 1-808 | 9-99 | 2-89 | 0-43 | Sheared at head 
789 | Hickory | 1-742 | 9-03 | 2-06 | 0-40 | Sheared at head 
6790 | Mahogany | 1-787 | 8-74 | 0-76 | 0-15 | Sheared and then broke 
| in tension inside head 
791 Oak | 1-812 | 8-68 1-92 0-40 | Sheared at head 
TABLE C. 


Flat specimens of following section 
Test bar designed to give a tensile area of about # square inch. 











Fj . Tensile 
Specimen ras ——_ = —_, Method of 
number, wood sq. § | tons per 4 fracture. 
8q- in. 
6796 Ash 0-378 4-08 Clean fracture in tension 
6797 Beech 0-356 8-11 Clean fracture in tension 
6798 Birch 0-385 10-14 Clean fracture in teasion 
6799 Hickory 0-387 7-54 Longitudinal shear 
6800 Mahogany 0-402 5-7 Clean fracture in tension 
6801 Oak 0-393 4-97 Clean fracture in tension 





PENETRATION TESTS OF TIMBER, 
TABLE D. 
To show weakness of compressive strength across the grain. 


Specimen number .. 6792 6793 
Kind of w ee a Yellow pine Ash 
Dimensions of specimen— 

Cross section cf penetrating p’ece, sq. in. 4-42 8-42 

Thickness of piece penetrated, in. .. 3-3 oe 22 
Total load applied, toms .. .. .. .. 3-5 a Tt 
Compressive stress per sq. in. of cross 

grainarea,tonms .. .. .. .. «. 0-79 -. 2-04 


COMPRESSIVE TESTS OF TIMBER. 
Tests of struts about 12in. long and about 2sin. square. 


Specimen number... .. 6794 6795 
Mind of weal... <. s. o- Beech Yellow pine 
Dimensions of specimen— 
Cross sectional avea, sq. in. .. 2-3 x 2-8 2-4 x 2-4 
= 5-29 = 5-76 
Length of specimen, in. .. 12 12 
Total load applied, tons .. .. 11-4 13-3 
Compressive stress per sq. in. .. 2-16 2-31 








STANDARDISING ELECTRIC MOTORS FOR 
MACHINE TOOLS. 


THE success of the co-operation of the American 
builders of steam engines and electric generators in de- 
ciding upon certain standard methods of construction to 
improve the economy and efficiency of generating units 
is likely to be followed by the standardising of electric 
motors for driving machine tools. Two papers on this 
subject were’ presented at the annual meeting of the 
American Machine Tool Builders’ Association. The first 
of these was by Mr. F. A. Gier, of the Cincinnati Milling 
Machine Company, who stated that while much of the 
uncertainty in the design of tools suitable for electric 
driving has now been eliminated by manufacturers of 
electrical machinery who have given special attention to 
supplying suitable motors, yet a satisfactory solution of 
the problem cannot be arrived at until machine-tool 
makers first of all decide upon a standard speed-range for 
variable-speed motors, a range that will cover the entire 
field of machine-tool driving. 

This point settled, we can put the matter before motor manu- 
facturers, and induce them to bring out a line of such motors as a 
standard for machine tools. There is tonsiderable variation in the 





was rhe ert for carrying out the test, and large sy could 
be used without the loads becoming excessive if a fairly large span 
was adopted. He stated that large timber beams frequently gave 
way, not by cross breaking, but by shearing along near the neutral 
plane, and the great weakness of timber to resist such shear stress 
was a matter of extreme importance, and ought to be carefully 
considered when designing timber structures, All recent experi- 
ments on the mechanical properties of timber showed that the 
Strength of timber was considerably affected by the ratio of 
the summer or solid growth, to the spring or open growth, in each 
annual ring ; or, in other words, that the density or specific gravity 
was a very important factor, 





specifications issued by the several machine-tool builders, because 
each has been struggling along as best he could, and applying the 
motor that seemed to offer the least difficulties. The fact that at 
the present time nearly all of the more important motor manu- 
facturers are offering what they are pleased to call a machine-tool 
motor, with considerable speed variation through shunt-field con- 
trol, indicates the general trend of machine-tool requirements. 

In order to arrive at definite figures, let us analyse the caseof the 
milling machine, From experience we find that we used a speed 
variation of 150 per cent, in the motor ; that is, amaximum speed of 


24 times the minimum speed. This is a higher range than is 
required by seme tools, but probably falls short of the range required 











by others. However, it would seem that a motor that would be 
suited to milling-machine driving would have plenty of range for 
any other machine tool. We require a speed range at the spindle 
of, say, from 25 or 30 tol. By +, SaPpd with a 23 to 1 speed 
variation, and then applying double-back gears to the machine, we 
get this range without any difficulty. The method of speed 
variation of such motors through shunt-field rheostats suppiies 
plenty of speeds between the gear speeds. The Ward-Leonard 
Company supplies these with anywhere from 35 to 120 steps or 
speeds on small motors. The back-gear problem simplifies itself 
on those machines that require less speed range. J 

The Cincinnati Milling Machine Company have standardised the 
electric drive arrangement for their milling machines, and are at 
the present time pre to supply any size of miller with any one 
of half a dozen of different makes, of direct-current, variable- 
speed, shunt-wound motors with a 24 to 1 variation in speed, and 
are thus in a position to meet the wishes of practically all their 
customers in regard to the selection cf a motor. 

But this does not completely end their trouble, because every 
one of the half dozen motors that they can use with their arrange- 
ment is entirely different in shape and size from any of the others. 
It is therefore necessary to make up special parts to suit the par- 
ticular motor specified‘on every order. This prevents them from 
standardising all parts and carrying them in stock, and therefore 
increases the cost of the motor-driven machine considerably over 
what it would be if all makes of motors of given horse-powers had 
frames that were standard in certain important particulars. In 
order to manufacture motor-drive parts for machine tools economic- 
ally, by making them up in lots for stock, motor frames must be 
standardised in the following respects :— 

First, size and shape of the base. 

Secondly, distance from the centre of the driving pulley to the 
centre of the base. 

Thirdly, height of the motor from the bottom cf the base to the 
centre of the armature shaft, 

Fourthly, diameter of the armature shaft. 

Fora standard speed variation we believe that 24, or at the most 
3, to 1, would be entirely satisfactory to meet the general problem, 
and these speeds should, of course, be kept as low as possible, with 
a minimum speed somewhere below 700 revolutions per minute. 

After a little thought it will be obvious that this standardisation 
of motor frames will not involve great expense to the motor 
manufacturers, since, with the single exception of the armature 
shaft, it is entirely a question of size and location of the base of the 
motor with relation to the centre of the pulley. 

The advantages of such a stander lisation are at once apparent 
to all machine tool builders, as it would enable them to standardise © 
their motor drive arrangements, carry all parts in stock, and, 
therefore, considerably reduce the present cost of motor-driven 
machines. It would also be of equal advantage to the manu- 
facturers of electrical machinery, as it would enable each one of 
them to enter into competition on an even basis with all the others 
for supplying motors for driving tools. It will also enable 
them to go ahead at once and make up these motors in 
eg quantities and carry them in stock, especially for machine 
tool purposes. It is obvious that a combination of the reduced 
cost of the motor and the reduced cost of the tool, as a 
result of standardisation, wil also materially reduce the now 
almost prohibitive selling price of motor-driven machine tools. 
There is one other point, delivery. At present, prospective 
purchasers who have about decided to buy become much 
discouraged and often drop the matter entirely, because of the fact 
that they must wait a long while for delivery, because both the 
tool builder and the motor manufacturer do not have parts in stock. 
All this will be eliminated by standardisation. 

Motors for machine-tool drives must be standardised in the very 
near future, and the sooner this is done the better it will be for all 
concerned. If specifications can be decided upon now, it will 
enable both the machine tool and motor manufacturers to carry parts 
in stock, make prompt deliveries, reduce their cost, and, therefore, 
lower their selling price to such an extent as to have an immediate 
direct influence and result in an increased sale of electrically- 
driven tools, 


This first paper having dealt with the subject from the 
standpoint of the machine-tool builder, the second paper 
dealt with it from the standpoint of the electrical manu- 
facturer, and was by Mr. W. H. Powell, of the Bullock 
Electric Company :— 

There are on the market to-day several different systems for 
operating variable-speed motors. 

First, the single voltage system, in which speed variation is 
obtained by field weakening. In this system variation in speed as 
high as 6:1 has been obtained by special motors. 

Secondly, the three-wire even-voltage system, in which system 
speed variation of 4:1 is obtained. 

Thirdly, the multiple voltage systems, consisting of three and 
four wires, in which systems a speed range of 7:1, or as high as 
10: 1 is obtained. 

In determining the proper speed variation for motors driving 
machine tools there are two points to carefully consider— 

First, in all of these systems, and also for motors operating at a 
constant speed, the size and weight of the motor is dependent toa 
great extent on the minimum speed at which the motor is required 
to develop its full rated power ; and the slower the minimum speed 
the greater will be the size and weight for a given horse-power 
output. For example, if a given frame and armature cure when 
wound for 1000 revolutions per minute will develop 10 horse-power 
output at a constant spéed and continuous service, it will develop 
only 5 horse-power when wound for 500 revolutions por minute 
constant speed and continuous service. 

Secondly, as a gear or chain drive is used on motors operating 
machine tools, the maximum speed of motor is dependent on the 
tooth speed of the motor pinion, or chain sprocket ; or upon the 
maximum ratio of speed reduction between the driven shaft and 
the motor shaft. The maximum s of the motor on most 
machine tools varies from 1000 to 1800 revolutions per minute ; 
and, assuming 1500 revolutions per minute as an average value for 
the maximum speed, we will endeavour to show how the output 
of a given size motor frame and armature core varies on the 
different systems of speed control, and also when operated at 
different amounts of speed variation. 

We will assume that a given frame, when wound as a constant 
speed motor at 1000 revolutions per minute, will have an output of 
10 horse-power for continuous service. When suitably wound for 
a variable-speed motor, to be operated on single voltage, this 
frame will give an output of 74 horse-power, with speed range 
from 750 to 1500 revolutions per minute; and when suitably 
wound for a speed variation of 3:1, it will give an output of 
5 horse-power from 500 to 1500 revolutions per minute. In both 
of these cases the overload capacity at the lower speeds for inter- 
mittent duty would be not over 20 per cent., while at the higher 
speeds the overload capacity is practically zero. For machine- 
tool work the rating of the 2: 1 motor would be 74 horse-power, 
and the rating of the 3: 1 would be 5 horse-power. 

The speed range of a motor operated by this system is 4:1, and 
the motor would have a rating of 3-75 horse-power from_375 revo- 
lutions per minute to 750 revolutions per minute, and 7-5 horse- 
power from 750 revolutions per minute to 1500 revolutions per 
minute. Its horse-power rating through the entire range of 4:1 
would be therefore 3-75, and the horse-power rating throughout 
arange greater than 2:1, and less than 4:1, would also be 3-75 
horse-power. A motor when operated on this system has an over- 
load capacity for intermittent loads of from 15 to 20 per cent., at 
speeds from 375 to 500 revolutions per minute. The overload 
capacity at the speeds from 500 to 750 revolutions per minute is 
practically zero, so that the rating of the motor for ma¢hime-tool 
~— would be 3-75 horse-power. 

he multiple-yoltage systems have an advantage over tie three- 
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wire even-voltage system, in that they can be operated at partial 
speed ranges withan increasein thecapacity ofthe motor, Ifoperated 

rough a speed range of 2: 1—that is, from 750 to 1500 revolutions 
per minute—the motor would have a rating for a continuous duty 
of 74 horse-power. it can be overloaded, however, at least 50 per 
cent, for a short time at any point in the speed range without 
overheating or without serious sparking. For the intermittent 
loads of machine tools the motor could have a rating of 10 horse- 
power. If the speed range were increased to 3:1 and the motor 
operated from 500 to 1500 revolutions per minute, it would have a 
rating of 5 horse-power for continuous duty; but for machine 
tool duty it could be rated at 74 horse-power throughout the 
range. lf the speed range were increased to 4: 1, and the motor 
operated from 375 to 1500 revolutions per minute, it would have a 
rating for continuous service of 3-75 horse-power; but for the 
intermittent duty of machine tools, it would have a rating of 
5-5 horse-power throughout the speed range. It will thus be seen 
that fora given horse-power output, the size of frame and weight 
of machine can be greatly reduced if motors are operated on the 
mnultiple-voltage system compared with either the single-voltage 
or {the three-wire even-voltage, provided the speed range is the 
same. The multiple-voltage systems, however, require a separate 
balancing set and an increase in the number of the transmission 
wires to the motors. 

There is, therefore, a great demand for variable-speed motors 
operated on the two-wire system. For this system, motors with 
special commutating poles or compensating coils have been placed 
on the market with a s: range as high as 6:1. A properly de- 
signed motor without these special parts can be operated through a 
speed range of 3: 1 without undue heating at the lower speeds, and 
without sparking at the higher speed; but no matter what the 
design of motor or the method of speed control, the size and weight, 
and consequently the cost, is dependent on the slowest ries at 
which the motor is required to develop its full rated power. 

It is, therefore, desirable to keep the speed range down toa 
reasonable amount, which in our judgment is 3 : 1, with a minimum 
speed of 400 to 600, depending on output of motor. 








= THe MiptaNnpd Rar~way ComMPaNy owns 2935 engines, 5386 
carriages, 56 dining and 34 sleeping cars, and 118,139 wagons. 
The annual train mileage run is 47,397,249, and the ngers 
carried during the last year for which particulars hued Ses pub- 
lished, 50,666,701. 


RoYAL COLLEGE OF ScrENCE AND Royat ScHoon or MINES, 
SoutH Kensincton.—The president of the Board of« Education 
has appointed the Right Hon. R. B. Haldane, K.C., M.P., to be 
chairman of the departmental committee which is inquiring into 
the present and future working of the above-named institutions, 
in place of Sir Francis Mowatt, G.C.B., late Secretary to the 
Treasury, who, while remaining a member of the committee, 
has resigned the chairmanship owing to complications having 
supervened on his illness which were not previously anticipated. 
It will be remembered that the terms of reference to the com- 
mittee are as follows :—‘‘To inquire into the present working of 
the Royal College of Science, including the School of Mines; to 
consider in what manner the staff, together with the buildings and 
appliances now in occupation or in course of construction, may be 
utilised to the fullest extent for the promotion of higher scientific 
studies in connection with the work of existing cr projected 
institutions for instruction of the same character in the metropolis 
or elsewhere; and to report on any changes which may be 
— in order to carry out such recommendations as they may 
make. 


LAUNCHING GEAR FOR SuHIPs’ Boats.—In cases where a ship of 
modern construction becomes disabled, and has to be abandoned 
in the shortest possible time, it is obvious that all the boats should 
be at once available. A shipin such a predicament usually lists 
over to a dangerous degree, and, inasmuch as the weather side 
presents the larger area to the wind and to the ‘sea, she 
naturally swings so as to present this side to the weather. 
Under such circumstances the ship becomes itself, as it were, a 
breakwater ; the leeside meanwhile is comparatively smooth, and 
the list causes the davit tackle to swing outwards away from the 
side of the ship. To launch the weather boats from their proper 
davits would be to ensure their destruction, not only because of 
the inward inclination of the suspending tackle, but also on account 
of the breaking of the sea upon the weather side. Therefore, if 
the weather boats can be moved to leeward, so that they may be 
lowered from the lee davits when the tackle is clear of the boats, a 
material increase has been attained in the life-saving power of the 
ship’s appliances. This advantage is claimed for an apparatus 
invented by Captain Spalding, of 20, St. Helen’s-place, E.C. 
Alteration in the building or equipment of the ship is not necessary. 
The chocks are of the ordinary type now used, but instead of rest- 
ing flat upon the boat deck , they are supported by ball rollers, 
which run in a slightiy-grooved rail let into the deck. Normally, 
wedges hold the boats firmly in position against the motion 
of the ship. The grooved rails run ‘‘thwart-ships,” and also 
‘fore and aft.” Cross-junctions are provided, so that it is possible 
always to utilise the lee side for launching, and rapidly to move 
the weather boats over. 


STEEL FRAMING OF A LARGE BAKERY.—The new bakery for the 
Co-operative Society at Stirchley-street, near Birmingham, has 
been brought to our notice as involving some radical departures 
from usual practice. The main bakery has, under the present 
contract, only been built to about half its intended capacity, room 
now being provided for four ovens, though only two of them have 
been erected, by Messrs. Joseph Baker and Sons, of London. 
These ovens are so arranged that the fronts come flush with the 
steel stanchions supporting one of the main external side walls of 
the building. They are fired at the back, and are covered in by a 
slated roof, with louvre board ventilators, carried on steel prin- 
cipals. The main building is in two storeys, the first floor being 
the dough-room, where machinery is running, and the second floor 
is for storing flour, giving accommodation for about 1000 sacks, 
This part of the building is 37ft. 3in. clear span from centre to 
centre of the steel stanchions, and the two floors are respectively 
carried by ‘‘ Differdange” beams, 254in. x 12in. x 165-9 Ib. per 
foot at 9ft. 10in. centres apart, four of these to each floor. All the 
floors are of concrete, laid on steel girders. Those of the main 
building are 7in. thick, elsewhere 5in., and laid on wire netting 
and small angle irons, there being no ntermediate steel joists, 
The stanchions on the oven side are “‘ Differdange” beams, 1lin. 
x llin. x 69-51b. per foot, while those on the opposite side are 
compound English sections—it being found impossible to obtain 
special sections from stock—built into the brick piers. The 
stanchions carrying the girders for the second floor are ‘‘ Differ- 
dange” beams, 82in. x 8gin. x 43-6lb. per foot, built into the 
brick piers ; and the front part of the building is also carried by 
similar beams of the same section. All the stanchions have large 
base plates, grouted on solid blocks of concrete, and immersed in 
the concrete 6in. to 12in. up the stanchion. The roofs are all 
slated on wood purlins carried by steel principals. The ‘‘ Viffer- 
dange ” beams were supplied by Messrs. H. J. Skelton and Co., of 
London, the main girders being 40ft. long. The object in using 
these exceptionally deep joists was to keep down the initial outlay, 
while at the same time retaining the main bakery in one span, 
thus saving over £200 on the steel contract alone. This is the 
first time—in this country, at any rate—that such sections have 
Seen used for a span of such dimensions. The builder was Mr. W. 
Harvey-Gibbs, of King’s Heath, arid the architect Francis B. 
Andrews, A.R.I.B.A., of Birmingham. The entire steel construc- 
tion was made and carried out from the drawings and designs of 
Frank W. Suffield, A.M.I.M.E., of Birmingham, the consulting 
engineer, who also superintended the erection, 





OBITUARY. 


On the Ist inst, there died at his home, Drums, Old Kilpatrick, 
on the Clyde, Mr. James Napier, the practical head of the well- 
know Glasgow firm of Napier and MacIntyre, iron and steel mer- 
chants, and the grand-nephew of Robert Napier, the renowned 
engineer and shipbuilder, whose ‘“ Life” Mr. James Napier wrote 
and published last year. He was only in his 46th year, and his death 
was very Sudden. Educated at the Glasgow Academy and the 
university, he took his degree of M.A. at the early age cf seventeen, 
and shortly thereafter entered the office of his father—who sur- 
vives him—and soon took a leading part in the business, While 
eminently successful in this, he found time for a busy and varied 
life of culture, taking a deep interest in university affairs. He 
was widely and well known in shipbuilding and engineering circles, 
and his death is deeply regretted by a very large circle of friends. 
He leaves a widow—who is the daughter of the late James R. 
Napier, eldest son of Robert Napier—and an only son James 
Napier, who some months ago entered the family business, 


THE death took place on Tuesday last, in his eighty-first year, of 
Mr. Thomas Fenwick, of Allerton Hall, a Northumbrian, who in his 
early years was associated with George and Robert Stephenson, 
and who since then had become one of the best known civil 
engineers in the North of England. He was a member of the 
engineering firm of Martinand Fenwick, of Leeds, having entered 
into partnership with the late Mr. S.“D. Martin in 1861. After 
that gentleman’s death in 1877 he carried on the business himself, 
and subsequently, in conjunction with his two elder sons, took a 
leading part in the development of Leeds. His work, however, 
was not confined to that city. He was consulting engineer to the 
Hartlepool Gas and Water Company, and receiver to Lord 
Cardigan’s estates in Yorkshire, Leicestershire, Cheshire, and 
Northamptonshire. He was a familiar witness in arbitration 
courts when engineering questions were involved, and on ce 
his eightieth year last March, he was presented with a testimonia 
by his fellow members of the Land Agents’ and Surveyors’ 
Association, together with an address setting forth the esteem 
and affection in which he was held. He was a Churchman, a Con- 
servative, and a Freemason. Mr. Fenwick was a member of the 
Institute of Civil Engineers and of the Surveyors’ Institute. He 
was twice married. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

A REPORT on the West Australian goldfields water supply scheme 
has been published. This embraces supplementary works on the 
Coolgardie water supply scheme. At the end of June last the 
total cost of the main works of the original scheme was £2,262,000, 
which may now be considered as covering the total cost. Of the 
supplementary works for the distribution of water, &c., £145,720 
has been spent, and it is estimated that an additional £31,000 will 
be required to complete. The scale of c es varies from 3s. 6d. 
to 10s, per thousand gallons, according to the distance conveyed, 
and the use to which the water is put. 

The revenue for the twelve months was £104,835, and the 
expenses for pumping, maintenance, and interest on the supple- 
mentary outlay, £42,865, showing a net profit of £61,970. Of this 
sum ,000 was paid into the consolidated revenue towards 
meeting interest on the main capital account. It is interesting to 
note that, although the whole of the main has now been carryii 
water for over eighteen months, not a single failure has occ’ 
either in the pipes—of which there are upwards of 60,000—joint 
rings, valves, or any of the other special castings. 

Although the publication of the results of working of the West 
Australian ae for the year has been deferred, the sqest is 
worthy of special mention. The new Commissioner, Mr. W. G. 
George, has had a full financial year’s management, and the 
largest net return on record has been achieved. 

Several modifications have been made in recording details of 
———* which will assist in making comparisons with other 
railways. 

While the report furnishes some valuable information with 
respect to the working, it is to be regretted that the ton-miles 
statistics is not recorded ; the weight and percentage of different 
classes of traffic carried is of no value for comparison when the 
various distances carried are not known. 

For the year ending 30th June the gross earnings show an 
improvement of £34,599 over the previous year, while the 
economies effected in working expenses have resulted in a saving 
of £68,249. Several items of increased expenditure have had to 
be incurred over which the Commissioner has had no control, viz.: 
Extra pay under industrial ment relating to traffic wages 
staff, and others of the way and works, electrical and interlocking 
branches. Overtime — to locomotive —s staff under 
industrial agreement. The operation of the eight hours’ day to 
practically all grades. Some interesting statements relative to the 
locomotive working have been prepared by the chief mechanical 
engineer, which will be dealt with later. 

he following statement shows the comparative results of work- 
ing for the years ending 30th June, 1904 and 1903 :— 
Year endi Year ending 
30th June, 1904. 30th June, 1908. 

Cost of construction, £ .. .. .. 8,955,929 .. 
Average miles worked ‘ ee 1,535 
Gross earnings,£ .. 
Working expenses, £.. 
Net earmings, & .. 2. ss co) «0 
Surplus after meeting interest, £ .. 
Working expenses to earnings, per 

os ee ee ee ee ee 
Train-milesrun .. .. .. 
Passenger journeys, numbe: 
Goods traffic, tons .. .. 
Live-stock traffic, tuns y 
Total miles open... .. 1,541 


Towards the close of the last New South Wales Parliament, the 
then Premier called for tenders for the manufacture within the 
State of sixty locomotives for the use of the railways, particulars 
of which were given in these pages at thetime. Owing toa change 
of Ministry the subject was allowed to remain in abeyance. 
Recently the matter was again revived, when the present Premier, 
Mr. Carruthers, stated that the importation of locomotives was 
still going on, and would not be ra except for the purpose of 
the experiment at the railway workshops, which had not yet been 
finally decided upon. The Government would arrive at no decision 
on that until Mr. Commissioner Kirkcaldie had returned from 
Europe and America, and submitted his report. 

Speaking on the above subject to a representative of the Daily 
Telegraph, the Chief Commissioner for Railways, Mr. C. Oliver, is 
reported-to have said :— 

‘* As far as the Railway Commissioners are concerned it is a very 
simple question. Local manufacture at the prices which have been 
submitted means that the Railway Commissioners would be called 
upon to pay between £1200 and £1300 per engine more than they 
could get the best locomotives that are built from abroad, and 
delivered in steam on the rails at Eveleigh, Sydney. If these 
locomotives were built in the Eveleigh shops it is estimated by the 
chief mechanical engineer that they would cost something like £800 
more than they could be obtained for abroad.” 

The advice the Railway Commissioners have tendered to the 
Government is, that locomotives should not be locally built, in view 
of the very considerable additional burden that will have to be 
borne by the railways, but, although not approving of such a 
course, it is pointed out that if locomotives are to be built in the 
State, it is their opinion that the experiment should be made in the 
Eveleigh shops. 


1,588,084 
1,179,624 
408,460 
111,784 
74-28 
4,594,234 


1. 10,225,976 
2;082,740 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE new business quarter opens tavourably, Several fresh engi- 

neering contracts are in negotiation and are expected soon to be 

decided, whilst the inquiry on foreign account is of considerable 
dimensions, 

There was a strong tone at the Midland quarterly meeting at 
Birmingham to-day—Thursday—and in some departments sellers 
during the day were able to secure considerably better prices than 
recently, There was a good call for steel. mer billets at 
£4 7s. 6d. to £4 10s, showed a rise of between 2s. 6d, and 5s, on the 
quarter, they having been quoted £4 2s, 6d. to £4 5s, three months 
ago; whilst Siemens are now quoted £4 12s, 6d. to £4 15s., against 
£4 10s. to £4 15s, then. Mild bars were without change at £6 to 
£6 5s.; girder plates, which three months ago were quoted 
£5 17s, 6d. to eb are now £6 to £6 2s. 6d., or an improvement of 
23. 6d. Boiler plates at £6 15s. to £7 5s., and angles at £5 5s. to 
£5 10s. are without change on the three months ; but girders, which 
were then quoted £5 15s, to £6 5s., can now be obtained in some 
cases at £5 10s, to £6, this being due probably partly to foreign com- 
petition, and partly also to the close of the season for outdoor 
structural work, 

With reference to manufactured iron there was a strong tone. 
The meeting opened with marked bars being quoted £8, or the 
same as three months ago, and there was a good p veo for engi- 
neering purposes, and common unmarked bars were mostly quoted 
£5 15s, to £6, or the same as then. Angles were £6 to £6 5s. 
For sheets, singles, there was an improved demand at £6 12s, 6d, 
to £6 17s. 6d., as compared with £6 10s, to £6 12s. 6d. three 
months , or 5s, advance; doubles at £6 15s. to £7 compare 
with £6 12s, 6d. to £6 15s, then; and trebles were £7 7s. 6d. to 
£7 12s, 6d., as against £7 5s, to £7 7s. 6d. three months ago. The 
foreign demand for galvanised corrugated sheets is good, and the 

eneral quotation at the present time of £10 10s, to £10 lbs. f.0,b. 
eal compares with £10 5s, three months back, or an improve- 
ment of between 5s, and 10s, on the quarter, 

Much satisfaction was expressed that the exports to all countries 
for the year 1904 had reached more than 385,000 tons, or an 
improvement on the previous year of 33,000 tons, or about 9 _ 
cent, There was a considerable increase with India, from 67,000 
tons to 106,000 tons, India has been the chief customer during the 
year, second place being occupied by Australia, with 55,000 tons, 
and third place by the Argentine Republic, with nearly 53,000 
tons, With both those countries trade has considerably grown, 
and there have been advances also with New Zealand, Central and 
South America, and the West Indies. There has been a heavy 
decline with South Africa, from 58,000 tons to 31,000 tons, and 
Japan has been about stationary at 15,000 tons. The value of the 
twelve months’ trade with all countries has been nearly 44 millions 
sterling. 

With reference to pig iron, there are nineteen furnaces in blast 
in South Staffordshire out of thirty-seven built, and eleven in North 
Staffordshire out of thirty-two built. More furnaces will probably 
before long be blown in. The me in pig iron recently mani- 
fested is well maintained. Staffordshire cinder forge is quoted 
43s. 6d., or an advance of about 1s. on the quarter, whilst part- 
mines are 44s. to 46s.; all-mine, ordinary, 55s. to 60s.; all-mine, 
best, 75s. to 80s.; and cold-blast, 95s. to 100s. Midland sorts 
were also in call. Northamptons were quoted 42s. 6d. to 
43s. 6d., nst 41s. to 42s. when the quarter opened, or an 
advance of ls, 6d. Derbyshires are 45s. to 46s., compared with 
43s, to 44s., or a rise on the quarter of 2s. Lincolns appear to 
have benefited by the verve more than any other branch, for 
they were quoted to-day as high as 53s. 7d., against 48s. 1d. 
months ago, ora rise on the quarter of as much as 5s, 6d. 

Some good orders have of late been booked for cables and heavy 
chains. It speaks well for the headway being made in the motor- 
building industry that the renewal of licences by automobilists in 
Birmingham is proceeding apace. The total number taken out 
up to the 5th inst. for the current year by persons who wish to 
drive motor vehicles was 1217, or an increase of 868, compared 
with the corresponding period of last year ; whilst the number of 
registered cars has increased from 426 to 1239. The Birmingham 
Water Committee have adopted a scheme for improving the water 
supply of the Erdington district. Some orders for large rolling 
mi ts for abroad have been filled in this district lately. Rolling 
stock makers are well engaged. 

During the past ten or eleven weeks great progress has been 
made with the new university buildings at Bournbrook. One of 
the large engineering blocks is now roofed in, and shafting for 
driving the metal-working and wood-working machines is being 
erected. The equipment of this block is being designed by Pro- 
fessor Burstall and his assistants, and it is anticipated that student: 
will be at work in the drawing-office during the summer. One of 
the interesting features of this block isa ‘‘Hall of Machines,” 
where new patent machines may be by manufacturers for 
exhibition purposes, A a number of visitors have inspected the 
new power station, and the machinery in motion for electric 

enerating purposes has aroused much interest, including the 
val steam turbine. 


ree 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The better tone which has been prevalent for some 
time is apparent in the opening of the year. The attendance 
on ’Change on both market days has been well up to the average, 
and Tuesday may be described as good. The repeated advances 
in the price of raw material have caused an upward movement 
in finished iron, and with the improvement manifested in other 
centres besides Manchester, there is no doubt that with an influx 
of the much-desired specifications, there would be an immediate 
advance here, As itis, we hear nothing of the ‘‘cutting” which 
went on for so disastrous an extent in finished iron some months ago. 
Bars, for instance, are now being held for fairly full rates, and 
foreign steel billets are approximating still more to the prices 
demanded by English a This department is also likely 
further to benefit by the continued absence of American com- 
petition. It is felt that, with any large increase in the demand, 
that a substantial advance will have to be given on the old rates 
generally ruling last year in every de ent. 

In pig iron Cleveland warrants ruled strong early on in the week, 
but receded somewhat as time advanced, and, generally speaking, 
prices have been somewhat irregular. There was no large quantity 
of any English make of pig iron offering. Some small orders were 
put through at full rates, though in one or two instances makers 
complained of having been cut out in certain quarters by lower 
rates being quoted, but this was very exceptional. Staffordshire 
iron is very firm. Evidently there is a general desire on the Fa 
of both merchants and consumers, where —*, to cover their 
forward requirements. Quotations are nominally :—Lancashire 
No. 3 foundry, 54s. to 54s. 6d., with little offering ; Lincolnshire, 
53s. to . 6d.; Derbyshire, 53s. to 54s.; ordshire, 54s.; 
Middlesbrough, open brands, 58s. 4d. to 59s. Scotch : Gartsherrie, 
59s. to 50s, 3d, ; Gle k, 56s. 6d, to 57s.; Eglinton, 56s. 3d. 
to 56s, 6d., delivered Manchester; and delivered Heysham, Gart- 
sherrie, 56s. 9d.; Eglinton, 54s, 3d. Forge iron has been steady, 
and occasionally firm, Lancashire may quoted 52s.; Lincoln- 
shire, 51s. 2d.; and Derbyshire, 49s., equal to delivery War- 
rington, 

In finished iron some makers are not quoting late rates, and stand 
out for 2s, 6d. per ton more money, which the advance in the raw 
material would seem to justify. Lancashire and Yorkshire bars 
may be quoted £6 2s. 6d. to £6 7s, 6d.; Staffordshire bars, 





Jan. 13, 1905 


fTHE ENGINEER 


53 











£6 7s, 6d.; hoops, £6 17s, 6d. to £7 2s. 6d.; sheets, £7 5s, to 
£7 10s.; steel bars, £6 5s, to £6 7s. 6d.; English billets, £4 12s, 6d. 
to £4 17s. 6d.; continental, £4 7s. 6d.; and hoops, £7 5s, to 
7 7s. 6d. 

. There are few inquiries in the locomotive department, though 
builders are fairly well employed with old contracts. In textile 
machinery and heavy enginvering there has been also a better 
fecling noticeable. ° 

Metals are rather weaker. Manufactured copper is quiet, though 
sheets are held for £79 to £81 per ton ; seamless copper tubes, 10d.; 
ditto brass, 8d.; rolled brass, 74d.; copper wire, 9d.; and brass 
wire, 7}d. per Ib. 

The tone on the Coal Exchange was rather quiet. The excep- 
tion, however, has beer in rd to engine slack, which, owing to 
the resumption of full time after the holidays in the cotton dis- 
tricts, has been in exceedingly good demand, and the holders are 
asking 3d. per ton more money, House coal is quiet but steady. 
Forge and manufacturing coal rules dull. On shipping account a 
fair inquiry is reported. Ordinary quotations are :—Best coal for 
domestic purposes, 13s, to 14s,; seconds, 12s, to 13s, ; common, 
Qs. to 10s,; steam and forge coal, best, 8s, 3d. to 8s. 9d.; best 
engine slack, 8s. 3d. to 8s, 9d.; medium, 6s. 3d. to 7s.: common, 
is, 6d. to 5s, 3d. at the pit. Screened, 9s, 3d. to 9s. 9d.; un- 
screened, 8s. 9d. to 9s. 2d., delivered Manchester Ship Canal. 

Mr. W. E. Storey, of the firm of Messrs, Isaac Storey and Sons, 
has been elected president of the Manchester Engineers’ Employers’ 
Association for the ensuing year. Mr. Storey is a prominent 
member of the Manchester Association of Engineers, and was the 
Constantine gold medalist for 1904. 

Barrow.—There is a steadiness in the hematite pig iron market 
which is interesting from the point of view that, although the 
demand has not yet assumed the volume which ordinarily obtains, 
prices have advanced to figures which are not usually current when 
the make of the district is, at any rate, some 25 per cent. below its 
normal position. This is accounted for by the fact that makers 
have reduced their stocks very substantially, that they have been 
keeping the make low, and that anticipation of new business with 
America has created a firmness and strength of tone which would 
otherwise not have been experienced. 

Makers’ iron is steady at 57s. 6d. net f.o.b., but warrant iron is 
higher at 58s. 94d. net cash sellers, buyers 58s. 7d. Warrant stocks 
now stand at 13,842 tons, showing an increase of 500 tons since the 
beginning of the new statistical year. Makers hold only some 
25,000 tons of stock, There are thirty furnaces in blast, and it is 
expected others will be lighted before the end of the month. 

A steady demand is reported for hematite iron ore, and native 
mines are busier than they have been for eighteen months. Opera- 
tions have recommenced at the Lendal Moor mines, but at present 
the work going on is only on a small scale. At Hoobarrow Mines 
there is great activity, as the company has now tapped the new 
mining area enclosed by the sea wall which has been in course of 
construction for some years past, and which has entailed an 
outlay of some three-quarters of a million of money. Good 
average native sorts of iron ore are at 8s. 9d. to 9s, per ton net 
at mines, 

The steel trade is busy on heavy rails, and the prospect of a 
continuance of orders is brighter than for eighteen months past. 
The orders now held are —; the mills in full operation. 
Prices are steady at 903. per ton. In light rails and tram sections 
orders are few. There are prospects of fuller activity at the plate 
mills, and it is probable that the mills which are now on half-time 
will be busily employed in the spring. Merchant steel is in slow 
request. Tin are a better busi The d d for hoops 
is fairly good, but heavy steel — and forgings are quiet. 

Shipbuilders are likely to be busier, but no new orders have 
come in for some time, save and except those for ten submarines 
for the British Government, but other new tonnage of some import- 
ance is coming forward. 

The eee trade is quiet in iron exports, but fairly busy 
in steel. The exports last week included 3647 tons of pig iron and 
7304 tons of steel, making a total of 10,951 tons, compared with 
9071 tons in the corresponding week of last year, an increase of 
1825 tons. The shipments this year from December 25th have 
reached 25,921 tons, compared with 18,667 tons in the correspond- 
ing period of last year, an increase of 7254 tons. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal trade continues in a satisfactory con- 
dition, as far as the volume of business is concerned, a heavy weight 
going over the rails on metropolitan account, and a considerable 
tonnage of Yorkshire coal is proceeding to the same market by sea 
from Hull, Local sales at the same ime are well maintained, and 
values all round are reported to be firmer. For best Silkstones 
there is rather more active demand than usual, and the prices are 
quoted up to 12s. 6d. per ton at the pits. Barnsley house coal is 
quoted at from 10s. 6d. to 11s. 6d. per ton in the best qualities, 
secondary grades fetching from 9s, 6d. per ton—all at the pits. 
Steam coal is briskly inquired for, and the contract rate of 8s, 3d. 
i ton for locomotive fuel may now be considered as settled, 

n the case of several companies arrangements have been made 
on this basis, and there is no doubt that other companies will fall 
into line. In the open market steam coal fetches rather more 
money than the contract price, and the coalowners complain that 
the price is too low for the rate at which wages stand. The 
general outlook may be regarded as fairly satisfactory, and the 
volume of business in the New Year is expected to be even more 
than it was during 1904. 

The official return of the Hull Chamber of Commerce and Ship- 
ping for December enables us to note pemedy the amount of the 
coal business done with that port for the twelve months, which is 
especially interesting in view of the export trade. The weight of 
coal taken from South and West Yorkshire collieries, and partly 
from the adjoining coalfields, during December was 280,384 tons, 
as compared with 265,072 tons for December of 1903; for the 
twelve months, 3,552,032 tons, as compared with 3,431,456 tons 
for last year. Of the contributing collieries Denaby and Cadeby 
Main are an easy first with 48,480 tons for December, 1904, com- 
| ees with 39,704 tons for the a month of last year. 

he weight for Denaby and Cadeby Main for the year is 621,520 
tons, against 409,176 tons. During December the business done 
with foreign markets amounted to 110,282 tons, against 121,658 
— for the twelve months, 1,581,190 tons, against 1,564,023 

ns, 

The decrease in the export coal trade from Hull for the month 
is accounted for by the heavy demands made by North Russia, 
Germany, South America, and West Indies in the last month of 
1903, The increase for the twelvemonths was partly attributable 
to North Russia and Sweden. The former market took 351,594 
tons, against 330,650 tons for 1903, and Sweden was the large.t 
customer both for the month and for the year, its requirements 
last December having been 39,704 tons, against 34,273 tons ; for 
the twelve months 453,354 tons, against 418,554 tons in 1903. Tho 
increase in the export trade for the year is the more remarkable, 
secing that last year the United States took 121,035 tons, against 
2734 tons this season, while the trade with South America has also 
largely diminished. It is noteworthy that the business done with 
the great Yorkshire port for the year is the largest since 1900, 
which established a record of 4,204,728 tons, 

The New Year opens with considerable prospect of activity in 
the heavy trades, and a more confident feeling is manifested than 
at the beginning of last year. In the works e ed upon 
ordnance manufacture more employment is bei afforded, and 
there is no doubt the number of new hands will considerably 
added to as the season advances, There is now every hope that 
the betterment in business at the East End will render unnecessary 
such relief measures as had to be adopted in the early months of 





1904. In the iron market there has not been much movement as 
yet at the price to which the Lincolnshire ir ters have 
advanced their quotations, which now bring Lincolnshire foundry 
iron to 50s, 6d. per ton, and Lincolnshire forge iron to 48s. 6d. per 
ton ; West Coast hematites are still quoted at 66s., and East Coast 
61s. More activity is expected now that the holidays are over. 

The a trade done in cutlery for the twelve months endi 
December 3lst showed a value of £695,925, as compared wit 
£685,422 and £659,631 respectively for 1903 and 1902. The most 
disappointing market has again been British South Africa, the 
demand for which only reached the value of £59,974, against 
£116,548 in 1903, and £134,821 for 1902, The United States, with 
£81,446, compares unfavourably with 1903, when the value was 
£97,756, but the business done is considerably in excess of that for 
1902. The increasing markets during last year were Russia, 
Sweden, Norway, Germany, Holland, France, Spain and Canaries, 
Foreign West Indies, Chili, Brazil, Argentine Republic, British 
East Indies, Australia, New Zealand, and Canada. 

In hardware the trade done in all sorts, including hollow-ware, 
reach a value for the year of £1,936,028, against £1,594,572 for 
1903, and £1,517,893 for 1902. Here, again, the most disappoint- 
ing market was British South Africa, which fell to £205,708 from 
£293,342 in 1903, This, however, is compensated for by the in- 
creased business of British East Indies from £187,083 in 1903 to 
£295,210 in 1904, Substantial increases were also shown by 
Australia, New Zealand, and Canada, The foreign customers who 
did mest with us were Sweden, Norway, Holland, France, Foreign 
West Indies, Chili, Brazil, Argentine Republic. Decreases were 
shown by Russia, Germany, Belgium, and the United States. The 
lesson in hardware exports is that our greatest increases are by 
our own Colonies, where the advancing demand for British-made 
wares is exceedingly satisfactory. 

A very pleasant incident is reported from Rotherham. Colonel 
C. J. Stoddart, J.P., chairman of the Parkgate Iron and Steel 
Company, who complied with the unanimous request that he 
should Reseane Mayor of Rotherham for the second time, has 
received a resolution of congratulation passed by the officials and 
workmen under his leadership. 

Mr. J. D. Ellis—John Brown and Co., Limited—and Mr. R, A. 
Hadfield—Hadfield’s Steel Foundry Company, Limited—local 
secretaries to the Council ef the Iron and Steel Institute, have 
convened a preliminary meeting for next Monday, with a view to 
the visit of the Institute to Sheffield in the autumn of this year. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

FURTHER indications are to be noted that trade in this district 
is steadily becoming more favourable for the producers, and there 
is good reason to believe that the period of depression has begun 
to pass away. Almost all round work is more plentiful than it has 
been for two years past, and in some branches prices have com- 
menced to move up—in branches, in fact, which are not influenced 
by the gamble in pig iron warrants. hat is perhaps the most 
satisfactory feature is the revival in the demand for new shipping, 
this being noticeable not only in this district but on the Clyde also, 
It is acknowledged that there is nothing in the present state of 
shipping to warrant the giving out of so many orders, but the low 

rices for new tonnage are tempting to owners, who do not look 
or ee ae and who think it advisable to prepare them- 
selves for the activity which will probably be experienced by the 
time the new vessels are ready for sea, 

Taking the North-East Coast alone, it may be stated that since 
the year opened orders have been given out to the shipbuilders for 
at least twenty-five new steamers, and inquiries are received from 
some of our leading shipping lines for quotations for further 
tonnage. The orders given out are from Sir Christopher Furness 
for ten steamers: Messrs. Walter Runciman and Co., of 
Newcastle, three; Jno. F. Wilson and Co., of West Hartlepool, 
four—two for themselves and two for London owners—these four 
to be built by Messrs. Wm. Gray and Co., of West Hartlepool. 
Messrs. Wm. Gray and Co. have also booked orders for other five 
vessels since Christmas, and Messrs. Robert Stephenson and Co. 
for two 6000 tonners. Altogether the orders booked since 
Christmas cannot represent less than 125,000 tons, and it may be 
fully expected that these will be followed by more, because the 
builders are now raising their prices, especially as some are now 
assured of full work at their yards for the whole of the year.. Of 
the ten steamers ordered by Sir Christopher Furness, two of 
1800 tons each will be built by Messrs. Osborne, Graham and ‘Co., 
of Sunderland ; four general cargo boats, each of 3200 tons, by 
Irvine’s Shipbuilding and Dry Dock Company, West Hartlepool ; 
and three 6000-ton single-decked and one 7000-ton spar-decked 
steamers by Messrs. Furness, Withy and Co.,at West Hartlepool. 
Thus it is that there is reason to believe in the revival of shipbuild- 
ing, more particularly when the Scotch builders are also booking 
orders more freely. The better condition of the trade has made 
the workmen at the shipyards rather regret that they agreed to 
the reduction of wages which came into force this month, but 
which was arranged in November. It must be borne in mind, 
however, that so far, while there is decidedly more work, it has 
not been obtained at improved prices, 

As a result of this better condition of the shipbuilding industry 
the outlook is more encouraging for marine engineers, plate and 
angle makers, founders, &c., and the production of plates will be 
increased before the close of the month, for the South Durham 
Steel and Iron Company have decided to restart their No. 1 millat 
the Moor Works, Stockton, which has been idle since October, 1902. 
The works will then be in full operation, for No. 2 mill, which was 
also closed in Octcber, 1902, was restarted abouta yearago. With 
the Moor Works in full operation, the South Durham Steel and 
Iron Company at their three works—the Moor, Stockton—the 
Malleable, Stockton—and the West Hartlepool—will be able to 
turn out 6000 tons per week of finished steel, chiefly in the form 
of plates and angles. The reopening of the plate mills at Messrs. 
Bolckow, Vaughan and Co,’s Eston works, which mills have been 
idle since December, 1902, is talked about. It thus cannot be 
doubted that the situation is more satisfactory for shipbuilders and 
plate makers, and the outlook cannot be regarded as otherwise 
than encouraging. The melting department at the new steel 
works of the Cargo Fleet Iron Company is expected to be in 
operation in March, but it is likely to be a considerable time before 
the rolling mill plant is ready for work. In the meantime the 
company is not likely to find any difficulty in disposing of the 
steel ingots made. The Cargo Fleet Iron Company, who blew in 
the first of their new blast furnaces at the end of September, will 
put the second in operation before the close of this month. 

The warrant market has been unsettled this week, the fluctua- 
tions being rather wide, especially on Monday, when there was a 
fall of no less than 1s, 2d. per ton, which led some traders to think 
that the best of the gamble had been reached. The price of Cleve- 
land warrants fell to 49s. 2d. cash, but there was a recovery next 
day to 49s, 11d., and a fall on Wednesday to 49s.7d. On Monday 
No. 3 Cleveland pig iron, which had been at 50s. per ton last week, 
declined in sympathy with warrants to 49s. 6d., and there was 
some business even at 4%s.; but on Tuesday the price rose again to 
50s. At the time of writing, however, 49s. da. is the general 
figure for prompt, but 50s, is quoted for forward delivery. The 
lower qualities of pig iron have not moved downward at all, but 
indeed are generally firmer, as the supply has been curtailed, 
for makers have wanted to get as much No. 3 as possible out 
of their furnaces, because that was more readily saleable and 
realised relatively a much better price. No. 4 foundry is at 
48s. 6d., No. 4 forge at 46s., mottled at 45s. 6d., and white at 45s. 
per ton, all for early delivery. 

The demand for East Coast hematite pig iron has improved, and 
the price of mixed numbers has this week been advanced to 55s. 
ptr ton, at ‘which a very fair amount of business has been done. 





With the revival of the plate and angle trade, consequent on the 
improvement in shipbuilding, it is expected that prices of hematite 
iron will continue to rise. Rubio ore is stiff at 15s. 6d. per ton 
c.i.f. Tees, 

The shipments of pig iron from the Cleveland district continue 
most unsatisfactory ; they only reached 14,220 tons up to 11th 
inst, against 28,616 tons last month, and 26,943 tons in January, 
1904, to same date. The return of stocks is equally unfavourable, 
for this month the stock of Cleveland pig iron in Connal’s public 
warrant stores has been increasing at the rate of 13855 tons per 
working day, 14,842 tons being reported on Wednesday as in stock, 
the total quantity having risen to the enormous quantity of 
206,669 tons, as against 78,000 ‘tons half a year ago. 

It has been officially reported that the average price realised Ly 
the ironmasters for the No. 3 Cleveland pig iron delivered ty 
them during the last quarter of 1904 was 43s, 4-59d. per ton, an 
increase of 10-2d. on the previous quarter. This entitles the 
blast furnacemen in the North-East of England to an advance of 
one per cent. for this quarter, and the railway rates for the carriage 
of ironmaking materials will also be raised 1 per cent., they being 
regulated by sliding scale based upon the realised price of No. 3 
Cleveland pig iron. The average quoted price for last quarter 
was 45s. 5d. The average realised price in 1904 was 42s. 10d., 
as compared with 46s. 7d. in 1903; 46s. 10d. in 1902; 47s. 2d. 
in 1901; 68s. 1d. in 1900; 53s: in 1899; and 40s, 10d. in 1898, 
In the depression of 1886 as low an average as 30s, 8d. was 
——— and during the ten years on each side of that 40s. was 
seldom reached, 

The annual report of the Middlesbrough Chamber of Commerce 
notifies that 1,345,223 tons of iron and steel were shipped from the 
port in 1904, as compared with 1,530,773 tons in 1903, and 1,691,642 
tons in 1897 ; while 27,424 tons were imported, against 41,468 tons 
in 1903, and 55,293 tons in 1 Of the 276,988 tons of manu- 
factured iron and steel shipped to-.oversea destinations no less than 
124,072 tons went direct to India, and 76,010 tons to South and 
East Africa. 

The improvement in the finished iron and steel trades continues, 
and advances in the prices of iron bars, angles, and rivets have 
been made this week, iron bars and angles being put up 5s. per 
ton, viz., to £6 7s. 6d., less 25 per ‘cént. Both iron and steel 
ship rivets are now up to £7 5s., less 24 per cent. It may be said 
that this is the first alteration in the price of iron bars since 1903. 
Steel plates would be advanced likewise but for the keen German 
competition. The figure for steel ship plates is £5 15s., less 24 per 
cent., and for iron ship plates £6, less 24 per cent. Heavy steel 
rails are at £4 10s. net at works, and demand shows indications of 
improvement, 

The Middlesbrough Corporation had under consideration the 
question of a memorial of the late Sir Lowthian Bell but 
did not come to a decision as to what form it should take. Of 
Messrs, Bolckow and Vaughan, the memorials are in the form of 
statues placed in the open spaces near the Royal Exchange, the 
statue of Mr. Vaughan being mounted on a block of Cleveland 
ironstone. 

With respect to the proposed Sunderland and Barrow Railway, 
the promoters have been approached in regard to extending it to 
South Shields, but at present they have no such intention. 

The coal trade shows some improvement on December, but steam 
coals are rather cheaper, for best can be got at 8s. 10}d. per ton 
f.o.b., and seconds at 7s. 10}d.; Welsh small at 3s. 9d. The re- 
duced prices of steam coal have led to an agreement between the 
Northumberland coalowners and their men that wages are to be 
reduced from the pays commencing January 9th and 16th, under- 
ground workmen and banksmen by 2} per cent., and surface 
labourers 2 per cent. Wages have dropped since 1900 from 61} to 
16} per cent. above the basis of 1879. Gascoals are firm at 8s, 14d. for 
best, and 7s. 104d. for seconds. The price of coke has been raised 3d. 
per ton this week, making medium qualities 15s. per ton delivered 
at the furnaces in Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been irregular since last report. Early 
in the present week considerable quantities of Cleveland warrants 
were sold, with the result that prices were forced down about 9d. 
per ton. ‘There was afterwards a sharp recovery in price, but 
there is still an unsettled feeling in the market. 

Business has been done in Cleveland warrants from 50s. to 
49s. 34d. cash, 49s. 8d. for delivery in fourteen days, and 50s. 34d, 
to 49s. 7d. one month. Scotch warrants have sold at 55s, one 
month, and Cumberland hematite at 58s. cash. 

There has been a fair demand for Scotch hematite pigs, which 
are 6d. per ton higher, merchants quoting 60s. per ton for delivery 
at the West of Scotland steel works. 

During the past week the stock of pig iron in Glasgow warrant 
stores increased 596 tons. 

The current pig iron shipments from Scottish ports are small, 
but they could scarcely have been otherwise owing to the recent 
holidays. 

Four furnaces are out of blast, it is believed temporarily, at the 
Monkland and Clyde ironworks, and there are now 81 in operation 
in Scotland, compared with 85 last week, and 79 at this time last 
year. 

Prices of Scctch makers’ pig iron are in some cases 6d. to Is. 
higher. G.M.B., No. 1, is quoted f.o.s. at Glasgow, 56s.; No. 3, 
53s.; Carnbroe, No. 1, 573.; No. 3, 54s., Clyde, No. 1, 58s. 6d.; 
No, 3, 53s. 6d.; Gartsherrie and Calder, Nos. 1, 59s.; Nos. 3, '54s.; 
Summerlee, No. 1, 60s.; No. 3, 55s.; Langloan, No. 1, 64s.; No. 3, 
56s.; Coltness, No. 1, 65s. 6d.; No. 3, 55s. 6d.; Glengarnock at 
Ardrossan, No. 1, 59s.; No. 3, 53s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 55s. 6d.; No. 3, 53s.; Dalmellington at Ayr, No. 1, 
55s.; No. 3, 52s, 6d.; Shotts at Leith, No. 1, 59s.; No. 3, 54s.; 
Carron at Grangemouth, No. 1, 59s. 6d.; No. 3, 54s. 6d. per ton. 

The arrivals of Middlesbrough pigs at Grangemouth were small, 
amounting to 3126 tons, compared with 7843 in the corresponding 
week, showing a decrease of 4717 tons. 

Owing to the advance in pig iron it has become necessary that 
manufacturers’ prices be also raised. The Scotch steel makers 
have this week advanced prices 2s. 6d., and now quote angles 
£5 7s. 6d.; ship plates, £5 17s. 6d.; bars, £6 7s. 6d.; and marine 
boiler plates, £6 7s, 6d. per ton, all less the usual 5 per cent. 
discount. 

The following are the official statistics of the Scotch pig iron 
trade from 31st December, 1903, to 31st December, 1904 :— 

















1904, 1903. Increase. Decrease, 
Tons. Tons. 
Production as per makers’ 
returns eo co ee cv 1,880,740 .. 1,288,073 .. 51,065 .. — 
Consumption— 
In foundries .. .. .. .. 206,830 .. 176,202 .. 30,128 .. — 
In malleableand steel works 814,999 747,263 .. 67,736 —_ 
1,021,820 .. 928,465 .. 97,964 - 
Exports— : 
oreign 121,082 .. 159,844 .. - ee 38,262 
Coastwise.. .. 164,575 .. 168,423 .. $152 .. — 
Rail to England 5,898 .. 6137 .. 139 
291,055 .. 328,904 .. — _ .. 32,849 
Total consumption and ex- 
ports .. .. =. «ec ce co 1,818,804 .. 1,247,900 .. 65,015 
Stocks as on 31st December— 
Connal’s stores aa 4B ak sie 12,189 .. 9,290 .. 2,899 .. — 
Makers’ yards .. 143,225 .. 128,768 .. 24,457 .. — 
155,414 .. 128,058 .. 27,356 


The increase in stocks and decrease in exports together make 4 





54 


THE ENGINEER 


JAN. 13, 1905 








total of 66,705 tons, but this apparent shrinkage in trade is more 
than neutralised by the lange increase of 97, tons in the con- 
sumption at home, 

The quantity of iron used in finished iron and steel works was 
67,864 tons greater than in 1903, and there was an increase of 
30,128 tons in the consumption in foundries, both these figures 
being more favourable than been anticipated. 

The imports of English pig iron into Scotland showed a decrease 
of 84,000 tons compared with the preceding year. 

The aggregate consumption of pig iron in Scotland—embracing 
1,021,329 tons Scotch, 127,000 English West Coast 507,500 English 
East Coast, and 15,000 Canadian—reached 1,670,829 tons, being 
28 864 tons more than in 1903. 

The average number of furnaces in blast in the past year was 
81-92, against 85-73 in 1903 ; but the output per furnace was con- 
siderably increased, being 303 tons compared with 288 tons last 


year. 
The following table gives the quantities of Scotch pig iron 


exported to various countries in 1904, with the corresponding 
figures of the four preceding years :— 


1904. 1908. 1902. 

ee se ee «- 2,865 .. 8295 .. 4,814... 
Austria and 

oP ae eo» 11,145 .. 18,866 .. 10,945 .. 
4,007 .. 9,890 .. 
2,865 .. 2,820 .. 
14,486 .. 11,795 .. 
40,296 .. 

24,469 .. 


83,572 .. 


1901. 1900. 
1,490 .. 9,661 


9,865 .. 56,722 


France .. 
Germany, 
Holland 
Belgium, Denmark. 
Sweden and Norway 8,448 .. 
te a, Oe, ee 
Spain and Portugal .. 2,216 .. 
_ Ee eee Oe 
United States of Americ: 6,155 .. 
British North America .. 3,207 .. 
Australia, East Indies, 
China, Japan, &c... .. 57,001 .. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE are signs of increasing activity in the steel trade. Last 
week several mills in the Swansea Valley were idle, on account of 
a deficient supply of bariron. I note that improved make has 
occurred at Cyfarthfa, and further shipments of steel billets, &c., 
received from Baltimore and Rotterdam. 

The American cargo was composed of 2100 tons steel billets, con- 
— to Swansea ; the German cargo, as usual, went to Newport— 

tons. 


Cyfarthfa is occupied with a-rail order for Ezypt amongst other 
wares, and a few days ago 3000 tons of rails left Newport for Bahia, 
via Panama, and a large cargo of rail iron to Bombay and 
Kurrachee ; and from Madras Guest and Co. received 500 tons old 
steel rails. 

The new Year has opened well with iron ore shipments to 
Ebbw Vale, 1220tons coming from Castro, 3000 tons from Almeria, 
2150 tons from Garucha, and 2400 tons Bilbao. 

Large quantities of pig iron from Millom and Grimsby have 
been received at Newport, Mon.; and from Grimsby, hy Swansea, 
Guest, Keen and Co. continue their imporis of Spanish ore. 

The advance in raw material has been marked. Scotch pig has 
gone up 9d. and hematite Is. 3d.; but the result of market opera- 
tions has been a set back for Middlesbrough to the extent of about 
ls. 6d. On ’Change, Swansea, this week, it was stated that a 
quantity of pig iron is going into warrant stores, but that consump- 
tion is regular, and consumers are covered fairly for first half. 
Steel, heavy scrap, hematite, i are all advancing ; and 
Bessemer and Siemens bars are 2s. 6d. per ton better. “Closing 
prices :--Glasgow warrants, 54s. 6d.; Middlesbrough No. 3, 
493. lld.; hematite, 58s. 3d.; Welsh bars, £6 2s. to £6 5s.; sheet 
iron, £8 7s. 6d. to £8 10s.; steel sheets, £8 5s. to £8 7s. 6d.; steel 
rails, heavy £4 15s. to £4 17s. 6d., light, £5 15s. to £5 17s. 6d. ; 
Bessemer bars, £4 7s. 6d.; Siemens, to £4 10s. Tin-plate: 
Bessemer steel, coke, 12s, 9d. to 13s.; Siemens coke finish, 13s. to 
13s. 3d.; ternes, per double box, 28 by 20 C., 24s. to 25s. 6d.; best 
charcoal, 15s. to 15s. 6d.; big sheets for galvanising, 6ft. by 3ft. 
by 30 g. per ton, £9 5s. to £9 7s. 6d.; finished black plate, £9 to 
£9 2s, 6d.; block tin, £131 10s.; spelter, £25 2s. 6d.; lead, £13 5s.; 
copper, Chili bars, £68 7s. 6d.; iron ore, 14s. 6d. to 14s. 9d. 

he Birmingham meeting this week is expected to be a strong 
one. 

Swansea meeting was well attended from London, Liverpool, 
and Midlands, 

There has been no falling away in tin-plate business during the 
first week of the year. Shipment ran up to the large total of 
97,371 boxes, The total brought in from works was also large— 
97,273 boxes—and stocks now are reduced to 176,214 boxes. The 
first week was also a busy one at the furnaces and in the receipt of 
ores, and most departments of steel works were busy. This was 
shared by other industries, spelter refineries continuing busy and 
copper works active, but some degree of slackness at foundries. 

Compilers of statistics in the coal trade are completing their 
labours, and in many respects these are satisfactory. With 
regard to Barry, the total shipments, export and import, during 
1904 exceeded 94 million tons, compa with 9,230,571 tons in 
1903, oran increase of 308,516 tons. As previously stated, the war 
trade with the Cardiff ports certainly accounted for about two 
million tons, One well-informed local contemporary states that 
for Russia direct and part Baltic fleet shipments were 687,000 tons. 
Hongkong and other neutral ports took one million ; Japan direct, 
81,000 tons. In addition, large clearances of coal took place from 
Newport and Port Talbot, and in this account bunker coals are 
not included. 

The new year promises to afford proof that Welsh coal will again 
figure. Further buying on Russian account is expected, and every 
day steamers are being chartered on Japanese account. Since 
December ist thirty have been fixed, totalling over 150,000 tons, 
and most of this is now on its way’ to neutral ports for orders. 
Since January Ist, six steamers have left Cardiff for Hongkong and 
Shanghai with 30,000 tons ; this is believed to befor Japan. This 
week one cargo left Cardiff for Hongkong, 4500 tons; and three 
for Libau, totalling over 8000 tons. 

On ’Change there is a hopeful feeling prevailing both as regards 
home and shipping trade, and some degree of encouragement has 
been given by an intimation from the Chancellor of the Exchequer 
that no increase of tax is likely. This will be good news for 
Western collieries. It was currently stated this week that several 
of the large colliery firms were well sold for January. Early in 
the week demurrages have been frequent, demand for coal being 
in excessofsupply. Best Admiralty coals are reported scarce, and 
prices distinctly moving upwards ; 14s. was touched several times, 
and seconds and other qualities are sharing in tbe improved look 
of things. Dry coals and Monmouthshire are in demand. Best 
small continues to improve steadily, and looking at the conditions 
all round there are signs of vigorous promise, which, in view of 
the fact that sidings have been well depleted, and ‘buyers find it 
difficult to get requirements, must -tell on prices. As regards 
house coal demands are increasing, and prices are well maintained 
at all ports, 

Closing figures, Cardiff, are :—Best steam, 13s. 6d. to 14s.; best 
seconds, 12s. 9d. to 13s, 3d.; seconds, lls. 9d. to 12s.; drys, 
lls. 9d. to 12s, 3d.; best smalls, 8s. to 8s, 3d.; best ordinaries, 
6s. 6d. to 7s. 6d.;. seconds, 6s, to 6s. 3d,; inferiors, including drys, 
from 6s. Monmouthshire semi-bituminous best large, 11s. 9d.; 
best ordinaries, 11s,-3d.-to lls. 6d.; seconds, 10s. 6d. to Ils. 
House coal: best, 16s. 9d. tu 17s.; best ordinaries, 13s. 6d. to 
14s, 6d.; seconds and other kinds, 10s. 6d. to 13s.; No. 3 Rhondda, 
13s. 3d. to 13s. 6d.; brush, 11s. 9d. to 12s.; small, 9s. 3d. to 9s. 6d.; 
No. 2 Rhondda, 93. 9d. to 10s. Nogood demand for bunkers ; through 
8s. 3d. to8s. 6d.; small, 6s. 6d. to6s, 9d. Patent fuel, 12s. 6d. to 12s, 9d.; 
quotations steady, France a large buyer. Coke in good demand ; 
import shipments to Monto Video and other quarters, prices from 
16s. to 21s. 6d. Pitwood looking firmer again, and stormy weather 
is likely to enhance prices ; 16s, 6d, to 16s, 9d, 





Newport is getting its share of improving trade; house coal 
brisk. Swansea shipped 47,742 tons last week, but only 6940 tons 
patent fuel. The semi-bituminous collieries are in better favour, 
and work is becoming more In steam and anthracite the 
new year is opening well, bunkers in strong demand. Steam coal, 
13s, to 13s, 6d.; No. 3 Rhondda, 13s. 6d. to 14s. Patent fuel, 
lls, 6d.; anthracite, best, from 203. Red, 10s. to 10s. 6d.; big 
vein, 12s. to 12s. 6d.; cobbles, 17s, to 183.; nuts, 18s. to 19s.; peas, 
lls. to 12s.; rubbly culm, 4s. 6d.; duff, 4s. Pitwood, 18s. 6d. 

The recent action by Birmingham in the Welsh water question 
has been followed by significant hints from London authorities 
that an early movement may be expected from that quarter. I 
hear _ one of the leading reviews will notice the subject next 
month. 

I note, amongst the new Bills, that the Aberdare tramway is un- 
op 8 
he important stop-day appeal case of the Merthyr Collieries 
is down for hearing at the House of Lords, No. 17, out of thirty-six 
appeal cases, 

Official returns now issued show that coal exports from Wales 
during 1904 touched the record of 25,142,977 tons, an increase 
over 1903 of 972,694 tons. Coke a decrease; patent fuel 
278,207 tons increase ; iron and steel increase 3869 tons, 

In finance matters South Wales stocks are showing more 
activity, with stronger tendency. Barry Deferred a point UP, to 
108 ; Taff Vale second Preference advanced 4, to 114; Vale of 
Glamorgan 4, to 1034 ; Cardiff Preferred dealt with at 98. 

In railways, Brecon, Rhondda, and Port Talbot show increases, 

One could have wished that the New Year would indicate an 
absence of Jabour troubles, As it is, there are a few existing, but 
not one of serious character, At the extreme end of the anthracite 
district, Saundersfoot, the strike.at the Bonville has been settled ; 
but that with the engine-drivers continues, and the whole colliery 
is affected. This week a strike is threatened at Skewen, and a 
novel feature is an appeal to the Revivalists to hold prayer meet 
ings to avert it. A large number of the Dowlais colliers are to be 

roceeded inst for stopping work, and the executive of the 
ederation have been treating disputes at Abernant, Sirhowy 
Valley, and Argoes Valley, Maesteg. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 27th, 1904. 

For the past few days advances have been made on nearly all 
finished products in iron and steel. Billets have not been officially 
advanced, but all buyers are obliged to pay a premium. An 
immense amount of business is being done, and contracts have been 
placed for the delivery of billets throughout the coming year. The 
railroad managers have not n to buy as freely this year as in 
other like seasons because of their dissatisfaction with the agreed 
upon price of 28 dols. The Pennsylvania Company has ordered 
162,7 tons, the Vanderbilt lines have contracted for 128,000 tons, 
and the Rock Island is about to close this week for 150,000 tons, 
Estimates as to the probable consumption of rails differ, but the 
amount will be close to 3,000,000 tons, including the lighter sec- 
tions. Trolley road requirements will be quite heavy. Structural 
material will be wanted in very large quantities, as is now indicated 
by projected work. Shapes have been advanced 2 dols. per ton, 

tes lows been similarly advanced, steel bars are 2 dols, per ton 
Figher, and merchant steel has been marked up. The situation 
throughout the country is decidedly better than even two weeks 
ago. The Illinois Steel Company starts this week on an order 
for 150,000 tons. There is a heavy demand for cast iron pipe, 
and all of the plants have work that will prevent their ——’ 
much additional work for delivery before the Ist of April. A 
grades of forge and foundry are high in price. Bar iron is being 
uoted at 1-65 at mills. e upward tendency has not check 
aol. and in making estimates on new work manufacturers are 
simply charging in the increased cost, 

There is a heavy demand for mill and shop equipment, and the 
larger equipment plants are figuring upon much additional business 
which will call for maximum activity for some months to come. 
Contracts are also being placed for material to be used in con- 
nection with the digging of the Panama Canal. No definite plan 
of action has yet n determined upon, but the engineers are 
engaged in investigations to ascertain the best method of prose- 
cuting the work and the probable cost. It is agreed that a 90ft. 
level canal will require ten years for its completion, and would cost 
200,000,000 dols., and that a sea-level canal could be opened in 
fifteen years and com in twenty years, and would cost 
300,000,000 dols. Difficulties may be developed as the work pro- 
ceeds ; the magnitude of the enterprise is Jooming up before the 
engineers in their preliminary investigations. 

ports from the North-West are that winter has a firm grip of 
a dozen States, that transportation is seriously impeded by snows, 
but that the warehouses are well stocked with goods, and the 
supply of fuel is sufficient for the estimated winter requirements. 
Advices from the South-West are all of a favourable character, but 
the boll weevil is still a threatenii 


factor in the future develop- 
ment of cotton growing. The ware industry is thriving, and 
all hardware establishments are re; as working full time. 
The window-glass trade is active, and a further advance in prices is 


being considered by the central authority. 








THE NEWPORT HARBOUR. COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market active, and prices firm. House coal in fair 
demand. The quantity of coal shipped for the week ending 
January 7th was 81, tons—foreign, 64,475 tons; coastwise, 
16,911 tons, Imports for the week ending 10th inst.: Iron ore, 
12,690 tons ; bars, &c., 1605 tons; steel scrap, 500 tons ; pig iron, 
1050 tons; loam, 565 tons; deals, &c., 1050 loads; pitwood, 
3479 loads. 

Coal: Best steam, lls, 6d. to lls. 9d.; seconds, 10s. 6d. to 
10s. 9d.; house coal, best, 15s.; dock screenings, 6s. 6d.; colliery 
small, 5s. 9d, to 6s.; smiths’ coal, 98. Pig iron: Scotch warrants, 
54s. 6d. ; hematite warrants, 58s. 6d. ; Marlborough, No. 3, 49s, 7d. 
f.o.b. Cumberland prompt. Iron ore: Rubio, 14s, 6d. to 14s, 9d.; 
Tafna, 15s. 6d. to 15s, 9d. Steel: Rails, heavy sections, £4 12s, 6d. 
to £4 15s.; light ditto, £5 12s, 6d. to £5 15s.; Bessemer steel tin- 
plate bars, £4 5s. to £4 7s. 6d.; Siemens steel tin-plate bars, 
£4 7s. 6d. to £4 10s. All delivered in the district, cash. Tin- 

lates: Bessemer steel coke, 12s. 9d. to 13s.; Siemens coke finish, 
9s, to 13s. 3d. Pitwood: 17s: to 17s, 3d., ex ship. London Ex- 
change Telegrams: Copper, £68 to £68 7s. 6d.; Straits tin, 
£130 10s. to £131. Freights: Steady. 








CATALOGUES. 


STANDAKD Motor Cumvany, Limited, Coventry. —This liltle book 
contains a full description of the Standard 16-20 horse-power four- 
cylinder petrol motor. 

VipaN AND HEADLEY, Leicester.—Leaflet illustrating a milk 

teurising plant supplied to Messrs. Major-Lucas and Co., 
orthampton. 

Lupw. Loewe AND Co., Limited, 30-32, Farringdon-road, 
London, E.C.—Catalogue No. 3, 1905, is a gen ys ‘ittle book 
cave to small tools and gauges. It is well indexed and 
printed, 





ARCHIBALD SMITH AND STEVENS, Queen’s-road, Battersea,— 
A tasteful brochure on electric lifts from this firm contains a good 
deal of original information, and a successful endeavour is made to 
show to the prospective purchaser, not only which type of lift will 
best suit his requirements, but will also give him reliable figures as 
regards cost of operation. 

CENTRAL CycLonE Company, Limited, 343 and 845, Cable. 
street, London, E.—The new illustrated catalogue of pulverisers 
and disintegrators just issued by this company contains much 
interesting information respecting the use of these well-known 
appliances, and also data concerning the combustion of powdered 
coal, a complete plant for the production and use of which js 
illustrated and described. 

DorMAN AND SMITH, Ordsal Works, Salford, Manchester,—The 
new catalogue contains particulars and prices of several specialitics 
which have not hitherto been described ; for instance, we note grip 
contact circuit breakers, improved chopper switches, replacement 
fuses, a new ceiling plate, and accessories for pipe wiring. The 
book is substantially bound in cloth. 

RoTTERDAMSCHE DROOJDOK-MAATSCHAPIJ, Rotterdam —A hand- 
some album of large-sized views of these works at Rotterdam 
has been sent us, and serves to show in a marked manner the 
developments which have been made since 1902, when the business 
was under the proprietorship of the Maas Company. The area 
covered by the works is 25 acres, and the river frontage 1350ft. 

HorsraLt Destructor Company, Limited, Whitehall-road, 
Leeds.—This book contains illustrated descriptions of many of the 

rincipal installations which the Horsfall Company has carried ont, 
The places include Manchester, Bradford, Grimsby, Southport, 
Blackpool, West Hartlepool, Paisley, Leamington, &c. &c, The 
book concludes with descriptions of a portable destructor, crushing 
mills for clinker, and railway plant. 

UNDERFEED STOKER Company, Limited, Coventry House, 
South-place, Finsbury, E,C.—This book is devoted to the “‘ under- 
feed” stoker which is known to the majority of our readers. It 
contains well executed illustrations and details of this stoker as 
applied to various types of boilers, and concludes witha detailed 
report of exhaustive tests carried out in London, Stoke-on- 
Trent, St. Helens, and Leeds, 

Dreset Encrne Company, Limited, 179, Vueen Victoria-street, 
London.—This pamphlet will be of interest to everybody concerned 
with internal combustion engines. It sets out very tersely the 
advantages and economy of the Diesel oil engine, and its principle 
of operation. The consumption of fuel per brake horse-power hour 
varies from 0-4 Ib. in the larger sizes to 0-5 lb. in the small ones. 
On the basis of 42s. per ton, equal to 2d. per gallon, this engine 
can, it is claimed, be run for less than ,d. per brake horse-power 
hour. A list of sizes in which the engine is made is given. 

Ep. Bennis AND Co., Limited, Botton, — This brechure, 
entitled ‘‘Cheap Steam,” describes the Bennis machine stoker, 
and the recent addition, namely, the compressed air bar. The 
air is delivered into the bar by a minute steam bi from which 
it issues into the fire, and it is claimed that the combined system 

ives the dual benefit of mechanical firing and forced dravght. 

y regulation of the steam blast it is claimed that the output of 
the boiler can be regulated at will. The book gives results of 
tests carried out with this apparatus. 

Witty anp Wyatt, Limited, 88, Leadenhall-street, London. 
—A pamphlet entitled ‘‘Carey’s Magnesia,” contains a well 
written treatise on the advantages possessed by magnesia and its 
compounds as heat insulators. Carbonate of magnesia is absolutely 
fireproof, a thorough non-conductor of heat, exceptionally light, 
and possesses all the desirable qualities of heat insulation to a 
greater degree than any other known substance, but it is not 
adhesive, and would, therefore, not be durable were it used ex- 
clusively. The Carey Company combine with it asbestos fibre 
in the proportions of 15 per cent. of asbestos to 85 per cent. of 
magnesia, and the result is claimed to be an easily-applied non- 
conducting covering. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Mr. 8. J. BurRRELL Prior informs us that he has taken his 
son, Mr. Henry Burrell Prior, into partnership. The style of the 
firm will remain unchanged. 

PENMAN AND Co., Glasgow, inform us that they have now 
appointed Messrs. Andrew Brown and Co., 110, Cannon-street, 
London, E.C , their agents for London and district. 

WE are informed by Sir William H. White, K.C.B,— Director of 
Naval Construction and Assistant Controller of the Royal Navy, 
1835-1902—that he has commenced private practice at 8, Victoria- 
street, Westminster, 8. W 

THE old-established firm of William Wilson and Co., boiler- 
makers, Glasgow, have lately secured several acres of ground at 
Tolleross, Glasgow, and are now erecting a boiler . works, 
which will be 


e 
uipped with the most modern — tools for the 
construction of high class boilers, 
Mr. H, F. L. Orcutt, M.I. Mech, E , A.M.S. Mech. E., recently 


managing director of Messrs. Ludw. Loewe and Co., London, and 
who was for over thirteen years connected with Ludw. Loewe and 
Co., has been appointed managing director of Messrs, Clayton and 
Shuttleworth, Limited, Lincoln, in place of Mr. Henry Watson re- 
signed, 

WE understand that the Phenix Dynamo Manufacturing Com- 
pany, Limited, of ae Works, Bradford, have opened an 
office at 17, Victoria-street, Westminster, and this will be in charge 
of Mr, E. W. T. Ward, who has recently joined their staff, as 
London representative. Their telegraphic address is Phedyna, 
London, and their telephone number, 1061 Victoria. 

We learn that the Stirling Boiler Company, Limited, and the 
Stirling Company, of U.S.A., have come to an arrangement 
whereby litigation, which had been pending between the two 
companies for nearly a year, has been satisfactorily settled, We 
understand that the ony | Boiler Company, Limited, has 
acquired all the British and European patents of the American 
company, and in future all boilers sold in these markets will be of 
British manufacture, and we are informed that both the American 
four-drum type and the British five-drum Stirling boiler will be 
sold in this country. 








THe JUNIOR INSTITUTION OF ENGINEERS,—A large number of 
members of this Institution availed themselves of the opportunity 
of visiting on Saturday afternoon, 7th January, the Albert Works 
of the Voelker Incandescent Mantle Company, at South-street, 
Wandsworth. The works were kept specially running for the 
benefit of the visitors, and all the processes of manufacture were 
seen, under the guidance of the general manager, Mr, Clark, 
and the works manager, Mr. Young. They consisted of 
the winding of the ramie thread off the spools as received 
at the works on to reels for the weaving machines; the 
weaving of the thread into fabric of continuous tube forma- 
tion ; treatment by means of chemicals to thoroughly cleanse the 
fabric ; cutting into lengths according tu the size of mantle 
required ; sewing on of the strengthening end piece ; impreg- 
nating with thorium through small roller machines ; drying ; 
seasoning ; collodionising ; trimming; and boxing. The works 
give employment to about 400 hands, and the total output is 

,000 mantles per day. On 3rd February a paper on ‘“ nt 
Developments in Electric lights ” is to be. read before the 
Institution .by Professor H, T, Davidge, B,Sc., Wh.Sc., M,I.E.E. 
(member), 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

Pia iron in Silesia is reported to be steadily inquired for and firm 
in price. ‘The rolling mills generally have continued satisfac- 
torily occupied, and finished iron is also in good request, Offers in 
scrap iron are as numerous as before, and quotations, though pretty 
stiff, are not in proportion to the prices for crude iron, and for scrap 
jron as quoted in Austria-Hungary. In November, 1904, import 
in scrap iron from Poggi to Germany was 13,100 t., 
against 8600 t. in 1903, and 1 t. in 1902. Rails continue in 
lively request at firm quotations, and a satisfactory demand is 
reported in the girder trade, 

Heavy plates are moderately well inquired for, and in the sheet 
department few forward orders could be obtained, consumers 
showing much reserve in consequence of the uncertain feeling that 
prevails enerally with regard to syndicates in the future. The 
Heavy Plate Convention having ended on the 31st of December, 
the Upper-Silesian Steel Convention has since the Ist inst. taken 
in hand the sales of all sorts of heavy plates from the four Silesian 
plate mills, Kinigs and Laura Hutte, Upper Silesian Railway 
shops, Borsig Works, and Bismark Works. The Sheet Convention 
also will be dissolved, late meetings that had taken place for the 
purpose of preventing a final dissolution having had no result, 

Only bere and there can an improvement in demand be felt on 
the Ithenish- Westphalian iron market ; on the whole a moderate 
business is done in crude as well as in finished iron, Fairly good 
accounts have been received from the Siegerland iron and iron ore 
market. The last-named article has met with an improvement, so 
far as demand is concerned, and the mines hope the reduction of 
30 per cent. in output need not be maintained throughout the 
year. The active demand previously noticed for foundry pig is 
also perceptible for spiegeleisen now. The orders booked for the 
present quarter are about 10,000 t. higher than those secured in 
the last quarter of 1904, and quite recently the Siegerlander Pig 
Iron Convention has booked contracts for 15,000 tons of spiegeleisen 
for America, to be delivered mye J the first two quarters of the 
present year. So the works will be briskly occupied during many 
months, and the 40 per cent. reduction in output will be no longer 
required, perhaps. The business in heavy plates, as well as in 
sheets, has been considerably checked by the syndicate question, 
and the bar trade has become very quiet since the prospects for 
the forming of a Convention have grown worse, 

The cold weather has caused the demand in coal to improve in 
Silesia, and deliveries during the week have been pretty heavy. 
The tone of the market bas not, however, been influenced by the 
slight rise in demand, and continues quiet rather than otherwise. 

The weakness in the engine fuel trade in Rheinland-Westphalia 
is made up for partly by the raised demand for house coal. If 
the cold weather continues, stocks will soon be cleared in many 
instances, 

Every day the number of miners on strike in Westphalia 
increases, and this notwithstanding the earnest warnings addressed 
to them by their leaders. Something like fifteen mines are already 
closed, and it was estimated that the number of men on strike on 
Tuesday evening was about 25,000. 

Purchases in iron and steel on the Austro-Hungarian market 
have been restricted considerably ; stock-taking seems to be going 
on everywhere, and very few forward orders are being placed. Pig 
iron is steady ; the machine and wagon building departments, how- 
ever, complain of being very indifferently occupied. 

Deliveries in coal have been limited on the Austro-Hungarian 
market, the demand for engine fuel being less lively than before. 
Also gas coal is in decreasing request, whereas inquiries in coal for 
coke making have increased. 

No change is reported from any branch of the French iron 
industry. The Pig Iron Syndicate in the minette district, known 
as the Comptoir de Longwy, which ended on 3lst of December, 
1904, has been prolonged for several years. During a twenty- 
eight years’ existence this syndicate has been prolonged five times, 
and the joining of all the most important pig iron works of the 
Longwy district has secured the further favourable development 
of the undertaking. Prices for bars, No. 1, and for girders in 
France, during the last three years, have been as under :— 


1904, 1903, 1902. 

Francs per ton. free Paris. 
Merchant bars, No.1 .. .. .. .. eo 162 157 160 
Girders .. .. 170 167 170 


The frosts of the past two weeks have been favourable to the 
development of the French business in house coal. Engine fuel, 
however, remains comparatively dull. 

From the Belgian iron market varying accounts are being 
received, and prices are somewhat fluctuating Export quotations 
for syndicate articles have been raised, while inland prices have 
met with a reduction, The Belgian Pig Iron Convention has been 
prolonged for a further five years. Prices during the past three 
years have been in Belgium as follows :— 


1904, 1908, 1902, 
Francs, per ton. 
Luxemburg foundry pig, No.1 58to 60... 59to €0., 58to 60 
Bars, No. 2,export .. .. .. 117 to 120 ,, 120to122 .. 128 to 125 


Girders, export 117-50 to 122 3) 122 to 180 |! 132 to 132-50 

There bas been more life stirring in the Belgian coal trade 
during this week. than in previous weeks, and an increasing 
demand has caused prices to stiffen, Coke, too, is in active 
request, and very firm in quotation. 








ALMANACS, DIARIES, &c. 


WE have received from British Steam Specialities, Limited, of 
Leicester, and 73, Farringdon-road, E.C , a useful pocket diary 
containing several useful tables on the properties of superheated 
steam, pes of covered pipes, size of chimney, &c., and a short 
list of the specialities made by the firm. 

THE Alexandra, Newport, and South Wales Docks and Railway 
Company has published a rather striking wall calendar, which 
gives particulars and map of this undertaking, together with a 
useful timetable. The Palatine Engineering Company, Limited, 
of Liverpool, has sent us a wall calendar with monthly tear-off 
slips and a map of England and Wales, showing the iron and coal 
districts which use Palatine tuyeres, coolers, and boshes. From 
Messrs, R. Y. Pickering and Co., Limited, Wishaw, near Glasgow, 
we have received a wall calendar with monthly slips and large size 
figures, The several illustrations of different ty of railway 
vehicles are effectively reproduced. Messrs. John Smith and Co., 
Carshalton, and Mr. Harrison Ainsworth, the Grove, Hammer- 
smith, have also published useful calendars for hanging up. 
Messrs, Robert Boyle and Son, London and Glasgow, keep to the 
useful form of celluloid rule, scale, and diary, which is suitable 
for the waistcoat pocket. Messrs, Thomas Potter and Sons, of 
South Moulton-street, a concise and nicely-bound little pocket 
diary. Messrs, Crosier, Stephens and Co., Newcastle-on-Tyne, 
have sent us a handy blotting pad with transparent celluloid 
cover, 











THe Royat Sanitary InstituTE.—The Henry Saxon Snell 
prize was founded to encourage improvements in the construction 
or adaptation of sani appliances, and is to be awarded by the 
Council of the Royal Sanitary Institute at intervals of three years, 
the funds en 5 ¥ ay by the legacy left by the late Henry 
Saxon Snell, F.R.1.B.A. The first prize, which will consist of £50 
and a medal of the Institute, is offered in the year 1905 for an 
essay on ‘Domestic Sanitary Appliances, with Suggestions for 
their Improvement.” Details may be obtained from the Secretary, 
72, Margaret-street, London, W. 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D, Roots, M.J. Mech, E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridyment is not illustrated the Specification is without drawings. 

Copies of Specisications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti tof the pt of the let 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent- Office of opposition to the grant of a Patent. 











STEAM ENGINES, BOILERS, &c. 

2401. February Ist, 1904.—IMpROVEMENTS IN STEAM BOILERS, 
Stephen Pointon, 59, Dudley-road, New Somerby, Grantham. 
This invention has for its object the construction of an upright 
boiler having water tubes and fire tubes, in which steam can be 
generated with economy of fuel, and it is claimed that the steam 
is superheated before it leaves vhe boiler, There are three figures. 
The drawing shown is a vertical section of the boiler constructed 
to this invention. The lower part of the boiler consists of an 
annular tube a, which is provided with any suitable number of 
hand holes }, and is connected to the bottom of the steam drum d 
by a number of water tubes which are arranged as follows :—The 
tubes f which form the first circle of tubes in the annular tube a 
form the first and second circle of tubes in the platec. The second 
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row of tubes f! in the annulus a forms the third row of tubes in 
the platec. The third row of tubes /? in the annulus a forms a 
fourth row of tubes in the platec. The fourth row of tubes /* 
in the annulus a forms the fifth and outer row of tubes in the 
plate c. The steam drum is provided with a manhole and cover g 
of such a size that all the water tubes can be readily cleaned when 
required, Outside the outer ring of tubes f? there is a circle of 
fire tubes h, opening at the top into the smoke-box /. Inside the 
drum and attached to the plate ¢ there is a ring / for assisting the 
circulation of the water. The fire-bars m are carried on brackets 
n, attached to the outer casing 0. The annulus a is protected by 
a fire-brick lining p. The products of tion are directed 
a the water tubes by fixed baffles r and s.— December 7th, 
1904. 





RAILWAYS AND TRAMWAYS. 


17,959. August 18th, 1904.—IMPROVEMENTS IN OR RELATING TO 
FASTENING Devices APPLICABLE FOR UsE IN SecuriIne Rats 
TO SLEEPERS, AND FOR OTHER PuRposES. Henri Grange, 
17, Rue Margfoy, Paris, France. Date claimed under Inter- 
national Convention, August 19th, 1903. 

This invention relates to a safety fastener chiefly intended for 

securing rails of railways to wooden sleepers, rendering the 

accidentally unscrewing or tearing out from the sleeper practically 
impossible, Fig. 1 is a vertical section of the sheath or casin 

constituting one of the parts of the fastener. Fig. 2 isa horizonta 
cross section of Fig. 1 on the line AA Fig. 3 shows the sieeve 
in place in the sleeper with the bolt fitted. Fig. 4 is a horizontal 
cross section on the line BB of Fig. 3. The metal sleeve or 
sheath a is provided outside with a screw thread like an ordinary 
wooden screw, and with a longitudinal bore tapering to a decreased 
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diameter at the lower end. The sleeve a is provided at the top 
with one or more slots h, to enable it to be screwed into the wood 
of the sleeper ¢, and the other end of the sleeper is split in two 
with a longitudinal slot d. The bolt c has the head f with square 
end e to fita spanner. It has also cut on it the screw thread j, 
while the lower end is a smaller diameter. The sleeve or casing « 
is first screwed into position in the sleeper, then the bolt ¢ by 
means of the thread j is screwed into the thread i of the sleeve a. 
As it reaches the slotted cone portion at the bottom, the two 
halves are expanded until the bolt ¢ reaches the position shown in 
Fig. 3. The end of the sleeve is expanded outwardly and forced 
the wood of thesleeper, thus securely holding it.— December 7th, 


ROAD MOTOR VEHICLES. 

25,775. November 25th, 1903.—IMPROVEMENTS IN TRACTION 
ENGINES AND OTHER VEHICLES. B. J. Dipleck, 53, Ashley- 
gardens, Westminster, London, 8.W. 

This invention is an improvement on earlier specifications relating 

to the same subject, and has for its object an improved method of 

supporting the body of the vehic‘e from the rail which runs on the 

oa carried by the feet. There are three figures, Fig. lis a 

sectional side elevation. Fig. 2 isasection on the line C C— Fig. 1 

—a are the feet pivoted by universal joints to the ends of double 

spokes ) moving in guides ¢ fixed on parallel dises d ; ¢ are springs 

fixed at one end to the discs, and at the other end to the spokes ; 

f are grooved rollers running on the rail A and its side extensions j. 

The inner dise d runs loose on the axle-box /, The outer dice is 
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keyed to a sleeve 1 on the axle ; m are distance pieces ; isa plate 

fixed to the axle-box &, and ois a lever pivoted thereto. The pivot 

of the rail i fits a block p, free to move in a slot in the plate x, 

The springs 77 connect the rail h to the lever o and the plates 2 

tively ; r} are links or rcds in the springs r with heads 7%, 

which limit the descent of the rail, so that when the descending 

foot comes on an unevenness in the ground increased leverage is 
brought to bear on the springs, thus avoiding shock. Sleeves sare 
placed on the rollers f to ensure by friction that the feet come 

flat on the ground. When the rollers come to the extension j 

of the rai], and commence to revolve, the sleeves s turn with them, 

moving one of the rods ¢ carried by the sleeve outwards against its 
spring uv, so turning the foot, as shown in Fig. 1. Undue endway 
tilting of the feet is prevented _— s v pressed cutwards 

by springs w.— November 30th, 1904. 

98. January 2nd, 1904.—IMPROVEMENTS IN LEVER AND QUADRANT 
APPARATUS FOR OPERATING CHANGE-SPEED MECHANISM OF 
Moror Cars, &c. The Wolseley Tool and Motor Car Company, 
Limited, and another, Adderley Park Works, Birmingham. 

The object of this invention is to provide against the liability of the 

lever being accidentally moved beyond the desiréd notch. There 

are six figures. Fig. 1 isa side elevation. Fig. 2is a similar view 
but with the parts in a different position. A is a handle lever, Ba 
push rod carrying at ite lower end the slide } which is made to 
engage with either notch of the notches c!, c?, &c., formed in the 
underside of the curved quadrant bar C. The elbow lever D is 





Fig.l. 


mounted on a pivot on the lever A, the top edge of the quadrant 
is provided with projections ¢}, 2, &e. One arm d of the elbow 
lever Dhas a roller Z pulled downward by the spring g connected 
to the piece h, which may slide on the lever A. When the rod B 
has been pressed down sufficiently to move the slide } out of the 
notch, the lever D is moved by the force of the spring g, and brings 
the lower end of the arm over the slide B and prevents its 
re-engaging with the notch. If the lever A is then moved in the 
direction of the arrow a, the roller fis raised by the projection -1 
releasing the arm d! of the lever D ; the slide is then drawn up by 
spring j and engages with the next desired notch.— November 30th, 
1904. 


INTERNAL COMBUSTION ENGINES. 
26,373. December 2nd, 1903,—IMPROVEMENTS RELATING TO VALVE 
MECHANISM FOR EXPLosIoN Morors. : 
This invention has for its object an operating mechanism for the 
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exhaust and admission valves of explosion motors, by means of a 
single shaft upon which is also-mounted a centrifugal governor 





which effects the regulation by acting upon certain of these valves. 
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The date claimed for this patent under International Convention 
is December 9th, 1902. ‘here are three figures. The drawing 
shows a part sectional elevation of.a two-cylinder engine. A A are 
the spindles of the two exhaust valves, and B B the spindles of the 
two admission valves. These are respectively operated by the rods 
A}, Al, B!, B!, reciprocating in the guides C ; each rod has a roller 
at its lower end in the usual manner. The cams a operate the 
exhaust valves. They are fixed to a tube shaft D, which has 
keyed to it the two-to-one gear wheel ¢d, Within the tube shaft D 
Sts a rod E, capable of sliding longitudinally therein, but cept: | 
therewith, owing to the pins ¢ ¢! passing through the rod an 

sliding in slots in the shaft D. Fixed to the rod E by means of 
the pin e passing through the slot in the tube shaft D, is a sleeve F 
which carries the two cams ff. The sleeve F and its cams slide 
on the outside of the tube shaft D, operated by the pin « and the 
rod E. The cams « lift the valves A in the ordinary manner. 
The cams f have a varying distance of projection of their bosses 
from the shaft centre producing an inclined surface, so that when 
the governor G slides in the sleeve F by means of the rod K, 
the valves B are opened by their cams to a varying extent 
controlled by the governor. The spring H held by the plug hi 
presses upon the rod ein the tube shaft D. K K are the return 
springs of the valves resting on the collars 4. Any number of 
valves may be operated in a similar manner.—//ecembsr 7th, 1904. 


MISCELLANEOUS. 

23,185. October 27th, 1904.—IMPROVEMENTS IN SUBMARINE 
Boats, J. P. Holland, 39, Neiwton-street, Newark, New Jersey, 
USA. 

This invention relates to the class of submarine boats in which 

water is employed for ballast, and which are so constructed that 

they may be ballasted sufficiently to have freeboard and navigate 
on the surface, or sufficiently to be awash, or in diving condition 
submerged. The object of this invention is a constructional 
arrangement that shall obviate certain disadvantages at present 
existent in submarine boats, such as that a slight roll or pitch of 
the boat may suddenly shift the fluid ballast towards the lowest 
point and seriously disturb the centre of gravity of the whole, 
endangering the safety of the boat. Or if ‘‘awash,” a sudden 
pitch or roll will cause it to take water at the opening sutiiciently 
to founder ; or if the boat is not sunk the water may find its way 
to the storage batteries and, by the generation of chlorine or other 
gases, suffocate the crew. To obviate these dangers, the ballast 
tanks, as also the tanks for liquid fuel, are all grouped at the 
centre of the boat, where they extend from near the bottom of the 

boat to the top plates thereof. There are five figures. Figs. 1 

and 2 are part longitudinal sections on the centre of the boat. 
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H is the hull or shell of the boat; S the sighting hood; M the 
motor; E the torpedo expulsion tube; Taspare torpedo. The 
central portion wherein the water tanks are grouped is separated 
from the end portion of the boat by bulkheads 1, 1, having in them 
door apertures 2, 2 to a gangway, formed by longitudinal bulk- 
heads 4. These several bulkheads extend to the shell of the boat 
all round. The gangway has a floor 5 raised above the bottom of 
the boat a distance or height sufficient to provide space for the 
sea valve 6 to admit water of flotation. This may be a Kingston 
valve ; it admits water to the tank or chamber 7 under the floor 5, 
and communicates laterally by valves 8 with lower ballast tanks 9. 
The tanks 9 are separated by horizontal partitions 10 from upper 
ballast tanks 11. At their fore and aft ends the lower tanks 9 
connect by valves 14 with other upper ballast tanks 11. These 
tanks are connected by the valves 8a, with the receiving tank 7. 
Thus it will be seen that the middle space between the bulkheads 1 
contain all the ballast tanks. One of the tanks 9 or 11 at each side 
of the boat is designed to contain liquid fuel. This construction is 
intended to eliminate wholly the necessity for trimming the boat 
preparatory to diving, as any shifting of the ballast placed in this 
way entirely at the centre has little effect on the centre of the 
gravity of the boat.—December 7th, 1904. 


23,458. October 31st, 1904.—IMPROVEMENTS IN OR CONNECTED 
WITH SIGHTING TELESCOPES, Fried. Krupp, Aktiengesellschaft, 
Essen, Germany. Date claimed under International Convention, 
February Ist, 1904. 

This invention relates to sighting telescopes, by means of which 

objects at various distances may be sighted with the correct angle 

of elevation, without requiring the telescope to be adjusted 
relatively to the barrel of the gun. The object of the invention is 
to provide these telescopes with means which will enable an attach- 
ment fitted with such a telescope to be used as an ordinary telescope 
attachment, or for different charges, 7.¢., for both fighting and 
practice charges, There are six figures, Fig. 1 is a part sectional 
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elevation. Fig. 2 a section on the line 3 3 of Fig. 1. Upon the 
side of the prism A, next the eye-piece, a frame B is so mounted 
in the telescope that it can slide vertically to the. optical axis of 
the eye-piece and objective. For this purpose there is provided a 
diaphragm C, opposite the eye-piece with a recess cl, and the 
telescope casing is fitted with a box-shaped addition D. To the 
frame B is attached a rack E, with which engages a gear wheel F, 
fitted with a hand wheel G. Under the rack E and attached to 
the telescope casing is a spring H, carrying a locking tooth A}, 
This tooth has to enter either the notch /1 in the frame B, or the 
tooth space ¢lin the rack E. In the frame are fixed two glass 
plates J K, and on the faces of these plates, next the prism A, are 
made sighting marks M and N, They consist of a number of 


horizontal lines with a line crossing them. One of the sighting 
marks M is for firing with fighting charges and the other N for 
firing with practice charges. The lines indicate by the position 
of the telescope relatively to the gun the angles of elevation of 
the gun required for various distances. It will be seen from the 
arrangement shown that when one sighting mark is in view, the 
other disappears from it. For a fighting charge it is necessary 
to elevate or depress the gun till the point of the sighting mark 
M, corresponding to the distance of the object aimed at, coincides 
with the object. For a practice charge the frame B is shifted by 
the hand wheel G till the locking tooth A! fits the space ¢!. 
bringing the sighting mark N into operation.—December 7th, 1904. 


26,596. December 4th, 1903.—IMPROVEMENTS IN THE MANUFAC- 
TURE OF PRODUCER GaAs, -AND IN PRODUCERS THEREFOR, 
Emile Schweich, 20, Hyde Park-square, London, W. 

This invention relates to the mahufacture of gas in that kind of 

gas producer worked by means of a downward draught, and the 

object is to gasify fuels rich in volatile constituents in such a way 
as to produce a gas free from tar, and, at the same time, to com- 

pletely gasify the combustible matter contained in the fuel. A 

fresh supply of coke or bituminous fuel, together with a supple- 

mentary air or air and steam blast, is admitted into the lower zone 
of combustion of a downward’ draught producer, and there is, 
tl erefore, an ample quantity of fuel to combine with the oxygen 

in the air introduced into the lower zone. The drawing is a 
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vertical section. A central chamber a is built between two smaller 
sized chambers /, so as to extend higher than these side chambers 
at its upper part, while at its lower part it merges into them, and 
there is aspace cat the bottom. The central chamber, in which 
downward gasification occurs, is provided with the feed hoppers d, 
one or more blast inlets e and gas outlets f. Each side chamber is 
provided with a blast inlet ¢, and the feeding hoppers d!. The 
gas produced herein also leaves the producer by the outlets /, 
after having traversed an incandescent zone of coke and ashes in 
the part 4 of the chamber a, thus any eT vapours contained in 
the gas from the supplementary or second supply of fuel are de- 
composed into permanent gases. The 
the space c, and are below the lower en 
— December 7th, 1904. 


Spear g form two sides of 
of the central chamber. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


773,915. WATER-PURIFYING APPARATUS FOR STEAM Borers, D. 
Best, San Leandro, Cal.—Filed March 14th, 1904. 

Claim —The combination with a boiler and an extension thereof 

forming a suppl tal chamber around the upper part, a heat- 

conducting cone extending through said chamber, and having its 

lower portion secured to the inner wall of the extension to close 
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said portion and forming a settling basin, said cone connecting with 
the stack, retaining surfaces fixed to the cone within the chamber, 
means for supplying water to flow over said surfaces, means for 
admitting steam to said chamber, a settling chamber located in the 
lower part of the main chamber, and a pipe connecting that portion 
above the settling chamber with the interior of the boiler. 


773,920. GarBace Crematory, B. Boulger, New York, N.Y¥.— 
Filed July 29th, 1903. 
Claim.—A cremation furnace or the like provided with a main 
combustion chamber, a secondary or smoke-consuming chamber in 
the rear thereof, a separating wall between them having an opening 
near its bottom, a fire grate in the front portion of the main 
chamber, a horizontal partition leading backward therefrom and 
terminating near the separating wall leaving a channel for the 
—— of the gases of combustion rearward above said partition 
and downward in the rear thereof, a second horizontal partition 
below the first extending forward from the separating wall to 
about mid-length of the chamber leaving an unobstructed channel 
between the two partitions for the forward passage of the gases 
and a front opening for their downward 6, both of said 
horizontal partitions having vertical ings therethrough, a 
second fire below and in rear of the first, a channel below the 





second partition for the passage rearward of the commingled gases 


—————neee 


from both grates to and through the opening in the separating wal) 
into the secondary chamber, an outlet in the lower part of the rear 
wall of the secondary chamber, and a partition in the secondary 
chamber extending from the bottom to near the top provided with, 





horizontal and vertical passages therethrough causing the com. 
mingled gases to pass upward through said passages and over said 
partition and downward to the outlet. 

774,212. Testinc Macuine, W. J. Tretch, Philadelphia, Pa.— 

Filed May 6th, 1904, 

Claim —In a testing machine a shot receptacle, a tube within said 
receptacle having a lateral aperture near its lower end, a sleeve 
vertically movable within said tube, and adapted to close said 
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aperture, a transverse slotted partition in said sleeve, a stationary 
portion, a bolt connected with said stationary portion, and passing 
through said partition and means on said bolt within said sleeve 
for engaging said partition, whereby the aperture in said tube is 
closed when the receptacle is moved upward by reason of the 
breaking of a specimen. 

774,312. Steam Generator, A. P. Dodge, New York, N.Y.— 

"iled February 5th, 1904. 

Claim.—(1) In combination, the boiler or aay ogg and an 
evaporation chamber within the generator below the water-level 
thereof, a water circulation pipe extending between the upper and 
lower portion of the generator upon the exterior thereof, heating 
means beneath the same, a pipe for conveying the water of the 
generator into the evaporation chamber, and the reducing valve in 





said pipe, substantially as described. (2) In combination, the 
generator, an evaporation chamber therein below the water-level, 
a coiled pipe having one end communicating with the bottom of 
the generator and its opposite end communicating with the upper 
portion of the generator, a branch pipe extending from said upper 
end to the evaporation chamber, and a reducing valve in said 
branch pipe, substantially as described. 

774,646. Bret PopreR AND PvuLier, Z. 0. Cady, Auburndale, 

Wis.—Filed April 22nd, 1904. 

Claim.—A tool of the class described es pivoted members 
one of which is provided with a fork and the other of which is pro- 





vided with fingers movable toward and away from the fork to 
clasp a beet the inst, and with a knife above the fingers and 
projecting laterally in advance of the fingers. 








ContrActs.—The Empire Roller Bearings Company, Limited, 
is now supplying axle-boxes for experimental trains on the Furness 
Railway, Barry Railway, and is in negotiation for similar orders 
from the Liverpool Overhead Railway, and the Midland and Great 
Northern Joint Railway, The Government has just placed, through 
the Crown oS eae» fora large quantity of fencing materials 
with the fencing department of Messrs. A. and J. Main and Co., 
Limited, London and Glasgow, with urgent instructions for prompt- 
est possible shipment to the South African Colonies. The Lancashire 
Dynamo and Motor Company, Limited, informs us that it has Nerd 
received from the Admiralty the order for the op omegs of Bull 
Point Dockyard. It has also at the +t time in hand contracts 
for the pent of Sheerness ai 


tracts 
’ 8, ha’ 





plete coal-handling plant, including coal 
electrical generating station at Doronget Doel 
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RECENT LOCOMOTIVE WORK ON THE 
MIDLAND RAILWAY. 
By CHARLES Rovs-MAnrtTEN, 
No. I, 

In describing the “ British Locomotive Work of 1903” 
(Tue Enotnger, March 25th, page 808) I dealt at some 
length with the new compound type of engine introduced 
by Mr. S. W. Johnson on the Midland Railway, and 
designated by him’&s being on the “Smith” system, of 
which, I believe, the North-Eastern converted engine 
No. 1619 was the pioneer specimen. On that occasion I 
gave the leading dimensions of the five engines already 
built on this principle, and also gave a perspective 
illustration of one, No. 2634, appending some instances of 
their good work. 

So excellent has that work continued to be throughout 
the year just expired that the new locomotive superin- 
tendent of the Midland Railway has decided, I under- 
stand, to build ten more of the same type, differing only 
in having increased steam pressure, viz., 220]b., instead 
of 1951b. This should be a decided improvement. But 
with their original pressure the Midland compounds, 
Nos. 2631-2635, performed, from the first, work distinctly 
eclipsing anything ever before seen on that line, and this 
they have continued steadily to do. The success of these 
locomotives raises anew the whole question of locomotive 
compounding with three-cylinders, as does the importa- 
tion of the French Northern type engine La France by 
the Great Western, and the ordering of two of the larger 
Orleans variant of the same type by the same railway, 
the question of four-cylinder compounding. I cannot 
admit that the 100 express compounds with three 
cylinders and the 80 with four cylinders, built by Mr. 
Webb for the London and North-Western, have con- 
stituted a “thorough” test of either variety, because each 
possessed defects which seriously detracted from their 
value in express work. The driving wheels of the three- 
cylinder class were not coupled, and the high-pressure and 
low-pressure cylinders.of the four-cylinder i had not 
separate cut-off. These drawbacks militated gravely 
against their success, and in the case of the three- 
cylinder engines the error appears to have been found 
irreparable, but the four-cylinder compounds, with Mr. 
Whale’s new valve gear giving separate cut-off, are 
proving oe different machines, daily doing work so 
fine as to be almost startling. 

It cannot be said that the Worsdell-von Borries two- 
cylinder compounds proved entirely satisfactory, either on 
the Great Eastern, where the plan originated, or on the 
North-Eastern, else one may assume that they would 
scarcely have been converted, at considerable cost, into 
non-compound, single-expansion engines. But the four- 
cylinder compounds on the Northern of France and Great 
Western railways, and those on the London and North- 
Western, whose valve gear has been altered by Mr. 
Whale, are performing superbly, and now the Smith 
three-cylinder system appears likely to have its day also. 
I have had occasion to describe, in the columns of THE 
Enanerr, the excellent work done by the pioneer of this 
design, No. 1619, on the North-Eastern Railway, and by 
its five successors Nos, 2631-2636, on the Midland. So 
far as I am aware, the type is not being multiplied on the 
line where it originated, Mr. Wilson Worsdell’s preference 
being for single-expansion engines ot the Atlantic or 4-4-2- 
type, with enormous boilers 5ft. 6in. in diameter and 
cylinders 20in. by 28in. They are magnificent machines. 
But, according to the experiences of the past few years 
on the Northern, Southern, Western, and Paris-Lyons- 
Mediterranean railways of France, these same advan- 
tages could have been secured without the necessity being 
involved of resorting to such vast boilers, and conse- 
quently to such extreme weight as some 73 tons for the 
engine alone. The point of the case has habitually 
been put upside down. It has constantly: been urged 
that the compounds burn less coal for a given amount of 
work, the juster version being that put forward more 
recently by such eminent French engineers as M. du 
Bousquet, M. Salomon, and M. Sauvage that the 
compounds do more work for a given consumption of 
fuel. Similarly, it may correctly be contended, as a 
further application of the same principle, that the com- 
pounds do more work—in other words, exert more power— 
for a given amount of heating surface— boiler capacity, if 
that term be preferred. And, to take the same principle 
in a third phase, a well-designed compound will possess 
much more power and do much more work over a given 
weight on the rails than will a non-compound or single- 
expansion engine. This is the great principle which, in 
its various phases, has been recognised by the leading 
French engineers with the exceedingly valuable results 
lately set forth by M. Sauvage in his admirable paper read 
before the Institute of Mechanical Engineers, and published 
in the columns of this journal. And, moreover, those com- 
pounds have a greater margin of power through their ability 
to work semi-compound or non-compound in case of need, 
at a special “ pinch,” although I believe this reserve is 
seldom called upon, save in the occasional instance of a 
start having to be made with an exceptionally heavy train 
on a steep gradient or sharp curve. 

In my previous article on Midland locomotive work, 
already referred to, I gave a brief account of a very 
remarkable performances by one of the Midland three- 
cylinder compounds, No. 2684, driven by Selly. I then 
estimated the load as 350 tons behind the tender, but I 
have since learned from Mr. Johnson himself—who, in 
his interesting written contribution to the discussion at 
the Institute of Mechanical Engineers on M. Sauvage’s 
paper on ‘“ French Compound Locomotives,’ mentions 
this particular run—that the actual weight behind the 
tender was 20 tons more, being no less than 370 tons. 
This, of course, enhances pro tanto the merit of the per- 
formance. It may be remembered that No. 2684 hauling 
that load ran from St. Pancras to Bedford, 49% miles, in 
53 min. 383 sec., start to stop, maintaining mini- 
mum rates of 47°4 miles an hour up 1 in 168, and 50 





miles an hour up 1 in 177, while the length of 
19} miles from the Luton pass to the Bedford stop 
occupied only 17 min. 8 sec. That was a sufficiently 
good beginning. But the second stage of the run, 
Bedford—Leicester, was far more arduous owing to 
the prevalence of long and trying banks, one being at 
1 in 100 and 1 in 119 for four miles on end, up which 
a rate of 40 miles an hour was steadily maintained 
with 870 tons behind the tender, other minima being 
42°8 up 1 in 110 near Desborough, and 48°6 up 1 in 111 
near Kibworth, while the entire start-to-stop run of 
49} miles from Bedford to Leicester occupied 55} minutes 
net, speed being kept down carefully on the falling 
grades. I have no record of any other such achieve- 
ment on the Midland Railway as that run from London 
to Leicester. More recently No. 2635, of the same class, 
also on the 10.15 a.m. down train, and hauling 300 tons, 
made the run from St. Pancras to Bedford in 524 minutes 
net, start to stop. Later still No. 26384 was on one of the 
up fast-timed expresses from Leicester to London, but the 
load behind the tender was only 170 tons. Starting from 
Leicester, No. 2634 got through Bedford, 49} miles, in 
47} minutes, sustaining a minimum of 56 miles an hour 
up the Kibworth and Irchester banks successively, though 
the gradients are 1 in 100 to 1 in 182 and 1 in120. After 
Bedford the run was spoiled by signal checks, of which 
four very bad ones were encountered, involving 8 minutes’ 
delay, but in spite of which the inclusive time from Bed- 
ford to St. Pancras was only 56 min. 42 sec. In view of 
this work, and of the fact, previously recorded by me, that 
engines of this type had sustained, under my own obser- 
vation, a speed of 91°8 miles an hour throughout two 
consecutive miles of 1 in 100 down, each successive 
quarter-mile being carefully timed, it is sufficiently clear 
that the Midland compounds possess remarkable speed, 
and that the last charge which could be brought against 
them is that of sluggishness. The new ten, about to be 
brought out by Mr. Deeley, with their increased steam 
pressure, which, ceteris paribus, always makes for swift- 
ness, should be even more noteworthy as regards speed 
in case of futher accelerations being desired. 

More of the non-compound Belpaires have lately been 
turned out at Derby under Mr. Deeley’s auspices. These 
very fine and efficient engines now number sixty in all-- 
viz., Nos. 800-804, 810-849, 2606-2610, and 2781-2790. 
The latest fifty differ from the first ten merely in having 
an additional 6in. of length in the fire-box and in the 
coupling-rods. They have four coupled 6ft. 9in. wheels, 
four-wheeled leading bogie, inside cylinders 19} by 26, 
1600 square feet of heating surface, and 180 lb. steam 
pressure. It is to these engines that is generally entrusted 
the duty of working the accelerated London—Manchester 
expresses, which are booked to run between St. Pancras 
and Leicester—99 miles each way—in 105 minutes, 
averaging 56°6 miles an hour. One of my experimental 
runs with the 10 a.m. down Manchester express from St. 
Pancras gave me the quickest run I have ever had 
between London and Leicester. The engine was No. 2788, 
driven by Selly, one of the smartest of the many smart 
Midland drivers. The load was approximately 170 tons, 
exclusive of engine and tender. From the outset the 
travelling was remarkable, even admitting that the load 
was not heavy, although I may note that it would have 
been reckoned as “17 coaches” on the South of England 
railways. The complete start-to-stop journey from St. 
Pancras to Leicester was performed in 99 min. 9sec. 
inclusive, or in 97min. 59sec. actual travelling time. 
The inclusive time from platform to platform was 
98 min. 52 sec., or 97 min. 42 sec. actual travelling. But 
a signal stop was encountered at Sandridge box, which 
kept us at a dead stand for 1 min. 10sec., and allowing for 
the extra slowing and starting, a delay of more than 
4 minutes was involved. This left our actual net 
time 95 minutes from start to stop, and barely 
943 minutes from platform to platform. The inter- 
mediate details are unusually interesting. Thus, 
Hendon, 7 miles, was passed in 8 min. 55 sec. from the 
London start; Elstree Summit, 12} miles, in 14 min. 
28 sec., our minimum rate up the bank at 1 in 168 
being 57 miles an hour; St. Albans, 20 miles, 20 min. 
59 sec., the 43 miles from Radlett having occupied only 
3 min. 59 sec., or less than is usually taken for the 
downhill run in the opposite direction, while the speed 
never fell below 65 miles an hour. At Sandridge box, 
however, a dilatory stopping train blocked our way, and 
stopped us for 70 seconds. This was provoking enough, 
but through the remarkable swiftness of the engine, 
displayed at its best by Selly’s splendid driving, this loss 
was soon more than recovered. Luton, 30} miles, was 
passed in 33 min. 29 sec. inclusive, and the. distance of 
19% miles thence. to Bedford was covered in the 
unprecedented time—in my experience—of 15 min. 
21 sec., the inclusive time from London to Bedford being 
only 48 min. 50 sec., and the actual travelling time but 
47 min. 40 sec. for the 49} miles, again the. best in my 
experience. For if the due allowance were made for the 
extra start and stop, the net London—Bedford time would 
be only 443 minutes. Next came the climb to Sharnbrook 
Summit, the last four miles at 1 in 100 to 1 in 119 
continuously. Up this rise our speed never went below 
57 miles an hour; once more my best-pace on that bank. 
Past Kettering, 72 miles, we eased down slightly, 69 min. 
50 sec. from the St. Pancras start, still my ‘best on 
record,” and thenceforward as we were some minutes in 
front of our booked time, we had to ease off materially, 
slackening greatly round the Harborough curve and 
approaching Leicester very cautiously, but nevertheless 
arriving there 4} minutes early. Had we maintained our 
London —Bedford average rate all the way to Leicester, we 
should have accomplished the journey in 89} minutes, 
and this could certainly have been done had the time-book 
permitted. ; 

After waiting for booked departure-time, we proceeded 


with the same engine and driver and train onward to |. 


Manchester vid Rowsley. Our next achievement was 
to pass Trent Station, 203 miles, in 19 min. 7 sec. from 
the Leicester start, which I had never recorded previously. 





Up the long ascent after Matlock we went very smartly, 
our speed keeping up to 60 miles an hour past Rowsley 
and well beyond Bakewell, in spite of the rising grade of 
1in 100. Entering upon the final six miles at 1 in 90 to 
Peak Forest, our rate began to drop, but it did not go 
below 36 miles an hour, and had kept at that for a con- 
siderable distance before the summit was topped. Finally 
we reached Manchester—after three checks outside—in 
8h. 31 min. 48 sec. from London, including all stoppages 
and delays. Our actual travelling time was 3 h. 20 min. 
44 sec., and the net time—after deducting special delays 
but not service slacks—was 8h. 14min. Evidently, 
then, the Midland Railway has still a good:deal of time 
in hand between London and Manchester, and consider- 
able further acceleration is entirely practicable when this 
shall be deemed desirable. 








TIDAL POWER SCHEMES. 
No. II.* 

In our last article we gave in brief the calculations on 
which M. Deceeur bases his scheme for the utilisation of 
the tide at Havre. We now proceed to follow the practical 
details of his scheme as described in Le Genie Cwil. 

M. Decceur, after some remarks on the class of turbine 
which he recommends, proceeds to explain two applica- 
tions of the foregoing principles, one to the left bank 
and one to the right bank of the estuary of the 
Seine. Dealing first with the left bank near the 
port of Honfleur, he says:—‘ The area separated from 
the river bed would be about 1000 hectares; it would be 
divided in the middle into two almost equal parts by a 
transverse dam about 2000m. long, which would 
easily be constructed with dredged material, and in which 
it would suffice to place ten turbines of 300 horse-power 
in order to obtain 3000 horse-power at neap tides with a 
rise of 8m. The turbines would then utilise an 
average fall of 2m. between the two basins. Their 
mean delivery would be about 15 cube metres per second, 
which might be varied to about one-third, more or less, 
by means of regulating vanes. As the range of tide varies 
from 3 m. to 8 m., the turbines would yield an average of 
6 horse-power per hectare of surface impounded — say 
6000 horse-power for 1000 hectares. 

“The longitudinal dam, which would have a length of 
about 7000 metres, would be constructed in masonry on 
a foundation of mass concrete (see Fig. 3). In the 
upstream portion would be placed at the line of lowest 
water a series of hollow cement-concrete blocks, of 
section 2m. by 2m., pierced by orifices 0°70 m. in 


Transverse Dam. 


L.W. Basin 





Fig. 3—SECTION OF DAM 


diameter, which would ensure the emptying of the low: 
water basin. Two rings securely fixed at the top of these 
discharge culverts would serve for the attachment of little 
wooden clack valves, which would resist well the blows 
of waves. (See Fig. 3.) 

“Tn each division of the dam there would be provided, 
in addition, one or two openings, 8m. or 10m. wide, 
closed by a single-leaf lock gate, which would open auto- 
matically under the pressure of the water. The gates 
remaining open for three hours and a-quarter at each tide 
would serve at the same time for the outflow of the water 
and for the passage of the vessels, which would utilise the 
basins as ports of refuge and of commerce.” 

An explanation then follows of the application of the 
scheme to the right bank of the Seine. 

“ We do not know exactly the outline scheme approved 
by the Administration for the construction of the embank- 
ments on the two banks of the Seine. We only know 
that the curve between Berville and Honfleur ought to 
be inflected more or less in order to give to the currents a 
direction favourable to the removal of sediment into the 
sea, and to avoid deposits at the entrance to the Port of 
Havre. We have endeavoured to solve the question by 
following almost a straight line from the present extremity 
of the embankments, and by allowing on the Havre side 
the greater extent of basin. If the curve would not appear 
too pronounced, the basin on the side of Honfleur might 
be enlarged, although it would be to the interest of 
Havre to have that port larger, and although the shorter 
scheme might also be more advantageous to navigation. 
The disposition of the hydraulic plant on the left bank 
would be similar to that on the other bank. A great 
enough ‘area contiguous to the port, and separated. from 
the emptying basin by a transverse dam, on which would 
be placed turbines reserved for the public service, would 
be utilised for the anchorage of ships and for the needs 
of commerce. 

“These turbines would be able to drive direct not only 
the pumps transmitting water to the hydraulic accumu- 
lators employed in the working of the port, but; algo, the 
dynamos for the electric light. 

“The furthest removed enclosed basin would furnish 
motive power for particular industries. There would be 
established there, as need required, earth embankments 
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for the erection of various classes of factories, which 
would find, in addition to an hydraulic installation acting 
without interruption in every season, a situation extremely 
favourable to the arrival of raw material and the removal 
of manufactured products. 

“We may mention especially the industries making use 
of large quantities of power, such as the grinding of corn, 
ore-crushing and metallurgy, the scarcely known pro- 
cesses of which would certainly be developed when 
hydraulic power at a cheap rate had been secured else- 
where than, as at present, among mountains often 
difficult of access. Havre would thus have a prospect of 
becoming a great industrial city, and, if the motive power 
supplied at a reduced rate by the hydraulic works would 
‘permit of the completion of the outfit of the port and of 
the projected works without imposing new charges on the 
shipping, the commerce of Havre would undoubtedly 
experience an extraordinary extension. 

“France is well situated for the utilisation of tidal power. 
It is known that she consumes annually more coal than 
she draws from her mines, which are more readily 
exhausted than those of the neighbouring countries ; the 
opportunity should not, then, be Tost of putting to the test 
a system which would render such great service in the 
future. 

“In estimating the economies resulting from the 
substitution of hydraulic for steam machinery it is cus- 
tomary to take as a basis the annual consumption of 
10 tons of coal per horse-power, representing, at the 
average price of 20f. per ton, an expenditure of 200f. 
But small engines consume much more, and when 
account is taken of the cost of upkeep it is found that the 
average cost, per steam horse-power, exceeds in France 
600f. per annum. It is evident that the net cost of the 
power on the spindle of the turbines will be less the 
greater the area of surface is for the same perimeter of 
enclosing dams. 

“Assuming the construction (as part of and chargeable 
to the original scheme of river improvement) of the in- 
submergible dam 7000 m. long, which would give 1000 
hectares of basin area above Hontieur, we would have to 
provide in addition for the installation of the turbines as 
follows :— 

Transverse dam, 2000 m. at 400f. 

Turbines, twelve at 50,000f.... 0 0... ee 

Water chambers and covers, twelve at 25,0008. 

PONE 555 sek) son nar Geka ory Ghee lake 


=.800,000f. 
= 600,000F. 
= 300,000f. 
= 100,000f. 


Total ... 1,800,0008. 


“Say an expense of 300f. per horse-power, for anaverage 
of 6000 horse-power. If we estimate the cost of upkeep 
and interest on capital at 10 per cent., say 30f. per horse- 
power, and add 10f. per horse-power or 60f. per hectare 
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to cover the value of the lands if they were given over to 
agriculture after their level had been raised, we see that 
the State might be satisfied with a payment of 40f. per 
horse-power delivered at the spindle of the turbine. 
We think that it would be easy to find a company disposed 
to rent the power at this price, either for use on the spot 
or for distribution in various forms to Havre or to Rouen 
by known methods of transmission. 

“ We only estimate from memory the cost of the longi- 
tudinal dam supposed’ to _be included in the scheme for 
the improvement of the Seine. - It would cost at least 
900f. or 1000f. per metre, that is 7,000,000f., including the 
sluice gates and the openings for the passage of vessels. 
This dam would be completed. on top by filling, covered 
by a paved highway 3m. wide between parapets. It 
would be more solid, less bulky, and cheaper in main- 
tenance than a dam in ordinary materials and ioose 
stones. 

“ Tf the construction advocated were to increase the cost, 
the difference might be added to the sum total of the 
turbine installation. It will be seen that the seawall 
constitutes the principal expense in the whole of the 
works. The installation on the Havre side would give a 
tauch greater supply of power at a relatively less cost. 
This part of the scheme presents exceptional advantages, 

‘To sum up, the combination of the embankment of the 
Seine with our project of tide utilisation would only 
involve a relatively slight increase of cost, and would 
produce an industrial result much more useful than the 
reclamation for agricultural purposes of the submergible 
lands included within the perimeter of the dams. By 
prolonging the dams as far as Havre we should solve at 
the same time the question of the extension of the port 
and that of its maintenance. For the motive power 
created by the basins at different levels would 
provide, without expense of fuel, for the dredging which 
will be necessary in the future in order to counteract the 
shoaling of the navigable channels. : 

“The scheme giving to Havre the greater extent of 
basins would be the .mcre advantageous. That indicated 
in dotted lines in the plan (see Fig. 4) appears to us 
preferable from all points of view.” 

After reading M. Decceur’s statements one might 
be ‘surprised to find that the works have never been 
carried out, and such a discovery would, at first sight, 
appear to indicate a vital flaw in his scheme. A little 





consideration, however, of the disastrous effect of past 
improvements of the Seine to the Port of Havre may 
provide a more probable solution. The immediate effect 
of the construction of the training walls as far seawards 
as Berville (see ig. 4) was greatly to increase the silting 
of the estuary, the total accretions in five years in the 
immediate neighbourhood of Havre being more than 
49 million cubic yards. It is evident from the whole 
tenor of M. Deceur’s communication that his scheme 
was subsidiary to and dependent on the adoption of a 
large scheme of improvement at that time under the con- 
sideration of the Administration. Whether the danger 
to the Port of Havre or financial or other reasons 
governed the abandonment of the larger scheme, the 
subsid‘ary scheme necessarily fell to the ground in con- 
sequence. 

It is easy to see that, except as an auxiliary to works 
projected for other purposes, M. Decceur’s proposals 
would involve a great initial cost, probably prohibitive. 
This is, without doubt, one of the weakest points in all 
tidal power schemes projected up to the present, and it 
cannot be too rae 25 insisted upon that the fullest 
advantage must be taken of the natural formation of the 
coast or of existing works if a workable scheme is to be 
secured. 

In other respects M. Deceur’s scheme is not altogether 
above criticism. His description practically ignores the 
difficulties caused by the semi-menstrual fluctuation of 
tides, and the irregularities in speed and power produced 
thereby. It is also questionable if, even between the 
limits at neaps, given by bim as 1°60m.and 2°40 m.,it would 
be possible, by means of movable vanes, to maintain the 
speed and power constant. Again, he has calculated the 
horse-power produced as being proportional to the square 
of the head (HH). Lut it is well known that the flow 
through a submerged open orifice or through a submerged 


turbine is proportional, not_to H?, but to H:, the horse- 
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powér obtainable from an efficient turbine, when working 
under the head for which it has been designed, being 
given by Rankine as— 
@ H? 
670 
d = diameter in inches, 


H = head in feet: 


The above objections are general, and refer to any 
scheme of the same nature. A particular and serious 
defect in the proposals described is the subordination of 
shipping interests to power production. A period of only 
34 hours per tide is allowed to vessels for entrance and 
exit, which would be rendered difficult by the outflowing 
or inflowing current. This would be specially dis- 
advantageous in a port of refuge. These objections must 
not, however, be taken as detracting from the general 
merit of the scheme, which will well repay careful 
consideration. 

It is unnecessary to point out that the selection of a 
suitable type of turbine is a matter of the highest 
importance. A high efficiency under a particular head is 
not so much to be desired as a gocd average efficiency 
under a wide range of heads. Of the various reaction 
turbines on the market, perhaps, none so fully meets these 
requirements as Professor James Thomson’s ‘inward 
flow vortex. Both single and double-vortex wheels are 
made, the former being capable of working under a lower 
head than the latter. The buckets are numerous and 
small. This turbine is intended to run with a peripheral 
velocity equal to that due to half the fall, But under 
varying heads it would be impossible to adhere to that 
rule, and a consequent reduction of efficiency would be 
inevitable. A special feature of this wheel is the mode of 
regulating the supply of water. This is effected by means 


| 

of movable guide vanes pivoted at the inner ends, and 
regulated by mechanism of a simple character. The 
panes therefore admit the necessary amount of water 
y continuous and smooth channels, and thus avoid the 
waste of energy occasioned by throttling the supply in the 
ordinary way. Aspecially valuable property of the vortex 
wheel is the self-regulating power which it possesses, in 
virtue of the centrifugal force of the whirling water, 
Should the wheel begin to race, the outward pressure due 
to centrifugal force increases, and checks the flow from 
the supply chamber, thus tending automatically to reduce 
the speed to the normal. The converse takes place 
when the speed is below the normal. In spite of these 
advantages, the vortex shares with other inward flow 
turbines a low efficiency at part gate. 

For very low falls a Jonval—parallel-flow—turbine is, 
perhaps, the most suitable, though expensive. An 
installation of six turbines of this type at Olten-Aarburg, 
in Switzerland, develops, under a head of 5ft. 6in., a total 
of 1800 horse-power. Another Jonval wheel is worked 
at Brentwood by the fall obtained from a tidal river, the 
head varying from 4ft. 9in. to zero. The wheel, which is 
10ft. in diameter, generates 40 horse-power with a head of 
2ft. Sin., and 7 horse-power with a bin. head. Unlike 
the vortex, the Jonval turbine is very efficient at part 

te. 

“e considering the economy of a tidal power scheme, 
the extremely high efficiency of all water motors as 
com d with other classes of engines must not be 
overlooked. Steam engines rarely give more than 
12 per cent., and gas engines 20 per cent., of the energy 
due to the combustion of the fuel. Some of the best 
turbines give 80 per cent. or more of the theoretical 
power, at full gate. 

Not only is a due consideration of the natural adapt- 
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ability of the coast line to the construction, ata moderate 
‘ cost, of enclosing dams necessary to the inauguration of 
a successful tidal power 
scheme, but the range of 
tide at the place selected is 
an element of the highest 
importance. Fig. 5, which 
indicates the tidal ranges at 
some of our principal pects, 
will assist the reader in form- 
ing an idea as to the locali- 
ties in which the impounding 
of water at high tide is 
likely to produce an ade- 
quate amount of power in 
this conntry. The great 
range in the Bristol Channel 
marks that part of England 
as pre-eminently suited to 
tide utilisation. 

The variation of range 
from springs to neaps is a 
difficulty which requires con- 
siderable ingenuity to meet 
satisfactorily, but the diurnal 
inequality which amounte, 
for example, at Bombay, to 
6ft., is practically non- 
existent in the United King- 
dom. The tidal range in 
estuaries is greater than that 
on the open coast. 

Turning now to an en- 
tirely different aspect of the 
question, we find that the 
lot of a worker in our tidal 
factory would not be a very 
happy one—at least until he 
had become accustomed to 
the novel conditions of labour 
to which he would be sub- 
jected. The working hours 
would be regulated by lunar 
not by solartime. Assuming 
that the turbine installation 
gives eighteen solar hours’ 
| work per solar day of twenty-four hours, it would be 

necessary to have two shifts each working nine hours. If 
| the establishment of the port were four hours at full and 
| change of moon, one gang would begin work about seven 
| solar hours after the moon had crossed the meridian 
| either in the zenith or nadir; that is, about one hourafter 
| moonset or one hour after moonrise. Therefore, at spring 
| tides one gang would work the greater part of the day and 
| the other the greater part of the night. The second gang 
| would have the benefit of brilliant moonshine when the 
moon was in opposition, or no moon when in conjunction. 
If these conditions of work were stable there would be 
little to complain of. The night workers might receive 
additional pay to compensate them for the disadvantage 
of night work. But, owing to the lunar day being fifty 
minutes longer than the solar, the working hours would 
be continually changing with respect to the sun. Thus 
if, on the first day of the month, a workman’s dinner hour 
occurred at solar noon, twelve days later he would be 
dining at ten p.m., and by the 19th his dinner hour would 
have moved forward to about 2.30a.m. To compensate 
labourers for these irregularities it would certainly be 
necessary to pay higher wages. Indeed, it is a question 
whether the human economy could ever adapt itself to 
such conditions. The exact interpretation of the fourth 
commandment under the new conditions of time and 
labour would doubtless give rise to many heated 
controversies. 

Compensation, or partial compensation, for the semi- 
menstrual fluctuations of power might be provided by 
using some of the surplus spring tide energy for pumping 
water into 'a high-level reservoir, Some power would be 
lost by friction. At lowest ranges the potential energy 
of the water in the high-level reservoir might be most 
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wheels. These as a class have a much higher efficiency 
than reaction turbines. 
In the way of good works management much might be 
done to reduce to a minimum the loss consequent on fluc- 
tuations of power. The heavier classes of work might be 
done at posure be and at neaps machines for the finer 
processes might be brought into play Much ofthe surplus 
power might be nsed for the electro-deposition of silver 
and other metals. Indeed, few industries lend them- 
selves more naturally to.this form of motive power than 
electro-plating. The quantity of metal deposited is 
directly proportional to the quantity of current used. 
Current for this purpose might be granted at a lower rate 
at springs. At neaps all hands might be employed in 
polishing and preparatory processes. The grinding of 
corn and of the materials in the manufacture of cement, 
tie crushing of ores, the electrolysis of water and of 
chemical salts, the crushing and hackling of jute and flax 
all these, and doubtless many of the heavier operations 
in other industries, might be economically carried on at 
the lower rates possible at springs. But if in practice 
such arrangements were found impracticable or costly, 
then by the extension of the high-level reservoir system 
the supply of power might be made absolutely constant. 
The author has no desire to minimise or pass lightly 
over the difficulties to be met in devising any efficient 
tidal power scheme. His simple aim has been to place 
before the reader what information he could gather on a 
subject of undoubted general interest. The idea of a 
commercially successful tidal power company deriving 
from the sale of power a revenue of 10 per cent. on its 
capital outlay and an additional 50 per cent. from the 
increased value of the lands adjacent to the works which 
it had previously acquired, unostentatiously, at agricul- 
tural rates, does not appear to him to be wholly 
Utopian. A. L. B. 








THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
No XXVIII.*—ELECTRICAL EXHIBITS, 

Tux electric generating plant has been referred to, and 
in part described, in connection with the several articles 
oa the power plant and steam engines of the Exhibition, 
but some notes on the electrical features may be of 
general interest. In the first place it is to be noted that 
there were no belted generators. The largest generator 
was a 8500-kilowatt 25-cycle Bullock alternator directly 
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Fig. 1—SECTION OF NATIONAL ALTERNATOR 


























connected to the Allis vertical horizontal engine of 
5000 horse-power. The exciter unit was an engine-driven 
generator of 200 kilowatts fitted with a device by which the 
entire brush yoke supporting the brush holders was 
constantly shifted in a lateral direction so that the 
commutator would always wear smooth and even. None 
of the power units had any belted generators. 

The large Curtis steam turbine, with vertical shaft, had 
mounted on its shaft a General Electric 2000-kilowatt 
25-cycle 6600 volt three-phase generator. This was run 
at 750 revolutions per. minute, and had four poles. In 
these large generators the armature is the stator, and 
consists of a laminated core built up, with numerous 
spaces for ventilation. The laminations are dovetailed to 
the frame or spider, which is provided with holes for the 
circulation of the air. An intermediate bearing is carried 
by a spider supported from the armature frame beneath 
the generator. The top bearing is’ carried by a spider 





resting on top of the frame. The armature winding 
consists of 60 coils assembled in 60 slots and securely 
supported at both ends against magnetic stresses. The 
winding is symmetrical, all coils being alike and 
uniformly insulated throughout their entire length. The 
rotor is the revolving field element, and consists of a 
laminated centre built up in sections with numerous 
pockets for receiving the projecting tongues of the pole 
pieces. The pole pieces are built up of laminations in 
sections in alternate order, each section having a project- 
ing tongue for keying to the centre. The field coils 
consist of copper strip wound on edge. These coils are 
supported against mechanical force by means of heavy 
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Fig. 2—G. E.C. WATER-COOLED TRANSFORMER 


saddles and steel straps, and by means of triangular 
brackets between the poles; the brackets have a shoul- 
dered opening at the bottom for attachment to the centre 
of the revolving field by means of keys. The machine is 
guaranteed to operate safely with a continuous overload 
of 50 percent. The weight of the revolving field is 94 
tons, and that of the armature is 25 tons, while the 
accessories bring the total weight up to nearly 40 tons. 
The four Westinghouse generators of 2000 kilowatts 
were not remarkable as to size, and the company had on 
exhibition a full-sized plaster model of one of the 
stationary armatures—35ft. diameter, for the seventeen 
units of 7000 horse-power generators for the New York 

















Fig. 3—G. E. C. WATER-COOLED TRANSFORMER 


underground railway, and eight units of the same size for 
the London underground railways. The 2000-kilowatt 
machines at the Exhibition were run at 83} revolutions 
per minute, and delivered a three-phase alternating 
current of 25 cycles at 6600 volts. They have a capacity 
for 50 per cent. overload for one hour. 

Another large generator was the National alternator, 
of 1500 kilowatts, of the revolving field type, with a 


made in two parts put together with bolts and shrink 
links. The rim of the wheel is of trough or channel 
section, and to this are bolted the cast-steel pole pieces. 
The field coils comprise 65 turns of 1}in. by din. copper 
strip, wound on edge and thoroughly insulated, the outer 
edge of the coil being exposed to the atmosphere for 
cooling. Laminated pole shoes are secured to the ends 
of the pole pieces, and serve to hold the field coils in 
position. These shoes cover a large polar arc, distributing 
the magnetic flux evenly. The field coils are insulated 
from the pole pieces by fuller board, and from the pole 
shoes and spider ring by heavy fibre. 

The revolving field is 16ft. in diameter, and weighs 
approximately 25 tons. The frame is a circular cast iron 
housing, in which laminated punchings with inwardly 
projecting teeth are assembled for the reception of the 
armature winding. e frame is heavy and stiff, self- 
supporting, and is divided horizontally, the two parts 
being bolted and keyed together. All bolts and keys are 
contained within the cross section, so that no side lugs 
are required. Large open spaces in the sides of the frame 
allow a free passage of air from the ventilating ducts in the 
core. The armature core is built up of laminated soft steel 
punchings, annealed and japanned before assembling, and 
space blocks for ventilation are inserted at suitable 
intervals, providing openings which extend around the 
circumference and allow free escape of any heat generated 
in the windings. There are six slots to each pole lin. 
wide and 2}in. deep, each wound with fourteen conductors 























Fig. 4-MONOCHROME LAMP 


of compressed copper strand 0°37in. by 0°28in. The 
internal diameter of the armature is 16ft. 3in., and the 
width of the core is 16in. 

Cast iron collector rings and carbon brushes are used, 
enabling the machine to be operated with a minimum 
amount of attention, and, at. the same time, providing a 
collector gear which will.carry a heavy temporary over- 
load. ‘ This alternator weighs 65 tons, and is guaranteed 
for 954 per cent. efficiency at full load, or 25 per cent. 
overload, and 94} per cent. at half load. The temperature 
of the armature and magnets will not exceed 30 deg. on a 
continuous run at full load, and 40 deg. at 25 per cent. 
overload. 

In Figs. 2 and 3 is shown one of eighteen large water- 
cooled transformers built by the General Electric Com- 
pany for the Columbia Improvement Company’s power 
plant on the Puyallup River. They are operated at 
60 cycles and with three-phase delta connected primary 
and secondary circuits. They are designed for 2300 volts 
on the low-tension side, and for full-rated output either 
at 22,500, 27,500, 45,000 or 55,000 volts on the high- 
tension line. For the highest voltage the coils are in 
series and the full winding is used. For 45,000 volts 
taps are provided on the series winding. With two sets 
of coils connected in multiple, the 27,500 volts on full 
winding, and 22,500 volts from the taps are secured. 
The terminal boards are inside the transformer, under 
the surface of the oil, and only two high-tension and two 





system of ventilation to ensure low temperature. This is 
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shown in Fig. 1. The revolving field is of cast steel, 





low-tension leads are brought through the cover. 
About 1500 gallons of oil are used to transmit the heat 
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from the coils and core to the pipes surrounding the 
upper part of the coil, through which there is a water 
circulation of 12 gallons per minute. With normal load, 
the transformer operates continuously without the tem- 
perature rise of any part exceeding 40 deg. Cent., 
the temperature of the circulating water being not 
greater than 25 deg. Without exceeding a temperature 
of 55 deg. Cent., a 25 per cent. overload is carried, which 
corresponds to an output of 2916 kilowatts. The 
transformers have efficiencies of 98°5 per cent. at full 
load, 98°2 per cent. at three-quarters load, 97°7 per cent. 
at half load, aid 98°S8 per cent. at quarter load. The 
impedence drop with full winding is only 2°8; or 2°7 at 
tap winding. The transformer is 12ft. 3in. high to the 
top of the cover, and occupies a floor space 8ft. Tin. long, 
and 4ft. llin: wide. The weight—without oil—is 18 
tons. 

In the exhibits relating to the electric light, the Nernst 
glowers and Cooper-Hewitt mercury vapour lamps were 
of special note. About 10,000 of the former were in use, 
of which 6000 were for the illumination of the picture 
galleries in the Fine Arts Building. The Cooper-Hewitt 
lamps having a large atomic power are well adapted to 
photography and photo-engraving work, and for the illu- 
mination of interiors when photographs for “ motion pic- 
tires” are being taken. 

Other interesting features in electric lamps were the 


Fig. 5 -ORTHOCHROME LAMP 


monochrome and orthochrome lamps. The mopochrome 
lamp derives its name from the wholly blue-green colour 
of its light, as contrasted with the orthochrome lamp, 
where the green rays are neutralised by the red of incan- 
descent lamps. The lamp, Fig. 4, consists essentially of 
a tube of any desired length, having a mercury cathode 
and graphite anode. For starting purposes there is also 
a carbon filament and an iron plunger which floats on 
the mercury when the lamp is not in use, making a 
mercury contact with the end of the filament. When 
the switch is turned on, current passes through the fila- 
ment to the drop of mercury carried in the tap of the 
plunger, and through a solenoid surrounding the bottom 
part of the lamp. The solenoid pulls down the plunger, 
causing a spark between the mercury and the filament, 
which instantly lights the lamp. This gives the advan- 
tage that the lamp can be used on either constant poten- 
tial or constant current circuits. The greatest saving 
in power is effected when the lamp is used on the latter, 
since no ballast resistance is needed, making the efficiency 
of the lamp very high. On constant current circuits 
the lamp operates at 4 ampéres 40 volts, and has a 
candle-power of about 200 at 15 deg. below the hori- 
zontal ; it is therefore an efficient lamp for street lighting. 
Its simplicity, efficiency, and steadiness make it desirable 
for street, factory, and drawing-office illumination, and 
for other places where its peculiar colour is not 
objectionable. 





The orthochrome lamp—Fig. 5—is a combination of 
the rays of the upper part of the spectrum as given by 
a mercury lamp, and the rays of the lower half as given 
by incandescent lamps. The combination of mercury 
and incandescent lamps is placed in a holophane globe— 
shown open in Fig. 5—and the resulting colour is almost 
a true white. The incandescent lamps further serve the 
purpose of a steadying resistance, as otherwise the 
mercury lamp run on constant potential circuit would 
need a certain amount of resistance in series with 
it. The relative amount of red and blue light can be 
proportioned as desired, in case it is wished to have either 
colour preponderate. The light can also be varied by 
means of a pendent switch; this cuts out one or more 
of the incandescent lamps, and, at the same time, 
reduces the current through the mercury lamp. 

Electrically-driven pumps were numerous. Most of 
these were of the centrifugal type, ranging from small 
pumps for farm or contractors’ work to the immense 
pumps supplying the cascades, which have previously 
been described. One novel arrangement, however, was 
a reciprocating pump driven by an electric motor. The 
motor shaft is directly coupled to a shaft having two 
worms driving worm wheels with crank and connecting- 
rod attachments to the piston-rod. These machines are 
made only in small sizes, with motors of } horse-power 
to 3 horse-power, pumping from 7 to 70 gallons per 
minute to a height of 50ft. to 200ft. When pumping to 
tanks or cisterns, an automatic switch is connected to 
the ball float, starting and stopping the pump as required. 








THE PRICE OF INDIA-RUBBER. 


Tue notification issued on December 4th ‘by india- 
rubber manufacturers of another 10 per cent. rise in 
mechanical goods has doubtless come as unwelcome in- 
telligence to those primarily affected by it. Yet there 
will be few, we imagine, who will dispute its justification 
in the light of the continued rise in price of the raw 
material. Para rubber has recently touched figures 
hitherto without parallel, and the ingenuity of the manu- 
facturers has been taxed to the utmost to cope with the 
altered situation. The difficulties that have’ been met 
with are reflected in the report of the big Silvertown 
Company, which, with an increase of sales, shows a con- 
siderable falling off in profits. - Buyers of rubber goods 
may feel assured that the recent advance in price was 
determined upon as a matter of stern necessity, and is in 
no way the outcome of any desire on the part of the 
manufacturers to take advantage of the altered situation 
in order to enhance their profits. 

It is understood that the members of the Rubber 
Manufacturers’ Association were unanimous with regard 
to the rise, and that only two of the firms who are not 
actually members of the Association have declined to fall 
into line with the majority. Standing aloof in a case of 
this sort implies the possession of a large stock of raw 
rubber bought at lower prices than now prevail, or else it 
indicates a desire to take advantage of the situation in 
order to make an increased connection without taking 
much thought as to the profit and loss account. Of 
course, this is a matter entirely for the individual firms 
concerned ; and if they think they know their own business 
best, others have no legitimate ground for cavilling. 

Cotton enters ret into mechanical rubber goods 
such as hose, beltings, packings, &c.; and at the time of 
the last advance in prices this material was put for- 
ward with rubber as a partial cause of the advance; at 
the present time, however, rubber alone will have to 
bear the brunt, as the revival in the Lancashire 


cotton trade presages considerably easier prices for the 


rete, materials so largely used in the mechanical rubber 
trade. 

No doubt, in spite of our contention that the rise of 
price in rubber goods is amply justified, there will be many 
who will grumble at it. To these we would put the straight 
question, What is the alternative? Seeing that the trade is 
not carried on from Benthamite motives, and that, 
therefore, working at a loss is out of question, a continuarice 
of old prices means the reduction of quality. There is 
nothing else for it. Now, this way of getting out of the 
difficulty has been tried often enough in the past, and has 
to a large extent brought discredit upon a reputable 
industry. We believe it is now being; generally recog- 
nised by engineers that good rubber is the cheapest in 
the long run, and since the more general employment of 
chemical analysis by purchasers, it has become less 
common for the cheap compounds of the unscrupulous 
manufacturer to find a sale than it was, say, ten years 
ago. We are not, of course, suggesting that goods should 
be made of pure rubber, nor are we condemning the use 
of mineral matters erroneously described by some writers 
as adulterants. For many purposes a pure rubber with- 
out mineral admixture would be not only a waste of 
money but actually disadvantageous.’ Our criticism is 
directed against those who, instead of using new, sound 
rubber, in however small a proportion, replace it by old 
or “ recovered ” rubber or oil substituses. These bodies 
are not to be generally condemned, for they have their 
legitimate uses. We are not, however, considering these 
now, our point being to emphasise that they cannot take 
the place of new, sound. rubber. without considerably 
lowering the value of the goods. With the present rise 
in price, therefore, purchasers, although they may 
naturally indulge in a ‘little-grombling, may feel assured 
that the quality of the goods they buy will remain equal 
to what it has been in the past, which would be practi- 
cally impossible if prices remained at the old level. 

With regard to the cause of the rise in raw rubber, 
there is no good reason to*suppose that it is assignable to 
anything but the ordinary law of demand and supply. It 
has certainly been broadly hinted that rubber brokers, 
and one large house in particular, have manipulated ‘the 
market for their personal advantage; but really state- 
ments to this effect do not show any substantial founda- 





tion. Of course, the brokers are alive to the situation, 
and have not gone out of their way to make crooked 
paths straight for the manufacturer. This, however, is 
not the same thing as saying that rubber has practically 
been cornered. We prefer to believe that the increased 
démand for motor tires, heel pads, and other uses 
which come prominently before the eye, as also 
the demand for rubber in modern shipbuilding 
which is little known to the public, are jointly the 
reason for the advance. Unfortunately, although 
there is no scarcity of rubber in South America, 
its production, hota on an increasing scale, has not 
kept pace with the growing demand from Great Britain, 
America, Germany, France, Russia, and Italy, to say 
nothing of other countries, such as Norway and Sweden, 
which have of late years become manufacturers. The 
difficulty with regard to increasing the output from 
the Amazon basin is the comparative scarcity of accli- 
matised labour, and that the regular rubber gatherers are 
often seduced from their occupation by the offer of better 
terms on the coffee plantations. There are probably few 
vocations of a more deadly nature than that of rubber 
gathering in the Brazilian swamps, and even in the case 
of the acclimatised seringueros, the merchants who pro- 
vide the outfit and expenses of the bands of gatherers 
have to count on a high death-rate, and consequent loss 
of capital. So far no attempt to copy the slave-driving 
methods followed by the Congo State authorities has 
been made, greatly to the credit of all concerned. Rubber 
may have become a necessity, but is not so indispensable 
that the civilised nations who use it can regard with 
unconcern the employment of methods of barbarism in 
its collection. More than one effort has been made in 
the past by Europeans to control the working of 
Amazonian forests, but the failures which have resulted, 
from causes which we cannot stop to specify, has led to 
a general recognition of the fact that the resources of 
Brazil are best left in the hands of Brazilians. With 
regard to other countries in South America there is no 
doubt that Peru will contribute more largely than is at 
present the case if certain developments necessitating 
capital come to fruition. From Africa the supply has 
fluctuated a good deal, the phenomenal rise in the exports 
from the Belgian trading companies being-to some extent 
counterbalanced by the decreased. amounts yielded by 
some of the West Coast districts, owing to the destructive 
methods of collection formerly practised by the natives. 
With respect to the supply of rubber from plantations, 
although the amount has thus far not had any 
appreciable effect on the market, great progress 
in what is a new and important branch of economic 
botany has to be recorded. Especially is this the 
ease with the Para rubber tree, which has been 
successfully acclimatised in Ceylon and the Straits 
Settlements, and which, no doubt, will find its way 
into West Africa. It is not so many years ago that 
the results already obtained were held to be impossible of 
achievement, but the cries of the pessimists have been 
falsified in the event. There are yet one or two technical 
points as to the comparative value of the rubber produced 
in Brazil and Ceylon to be settled, but, in this general 
survey, we need not stop to inquire into them. Suffice it 
to say that fine Para rubber is now being grown in Ceylon, 
and finds a ready market at prices quite equal to what is 
ruling for the forest product. Although such forestry 
operations are of necessity slow in their growth, and the 
capital expenditure unremunerative for a number of 
years, it may be taken that plantation rubber is now an 
accomplished fact, and that from this source in many 
parts of the world the supply of natural rubber will be 
augmented to an increasing extent in the future. The 
rubber manufacturers say that in order to ensure them 
busy and progressive times, Para rubber should be in the 
neighbourhood of 3s. per lb.; quite recently it has touched 
5s. 5d., and it must be confessed that the price which would 
be welcomed by manufacturers and customers alike seems, 
at the present time, very remote, and the user of rubber 
goods must perforce accept the situation with what 
degree of equanimity he can command. Perhaps the 
chief element which tends to threaten his quiescence of 
mind is a suspicion that, although rubber manufacturers 
are apt to act promptly in raising prices when necessity 
compels, they exhibit a somewhat sluggish movement 
with regard to a reduction when the price of the raw 
pets falls. Now, with respect to the prices of the 
various qualities of rubber on the market, the ordinary 
man cannot be expected to be informed, but as all 
other rubbers follow the price of Para more or less 
closely, and as Para is quoted in the market reports 
of most of the daily papers, there is nothing to prevent 
the engineer who is a buyer of rubber goods from 
forming his own opinion, to some extént at least, as to 
when the time has arrived for the removal of the impost. 
Of course, he can keep on at old prices now if he wants to, 
but, as we have already indicated, we think this would be 
a wrong policy, as he would assuredly get an inferior 
article, although the reduction might not be apparent to 
the senses. 








HYDRAULIC POWER PLANT, ALEXANDRA 
DOCKS, NEWPORT. 


A new hydraulic power plant has just been completed by 
the Alexandra Docks and- Railway Company, Newport. It is 
now in everyday work, and gives, so we understand, the 
fullest satisfaction. 

The engines for this plant were designed by Mr. J. Pattin- 
son, M. I. Mech. E,, the company’s mechanical engineer, and 
were constructed by Messrs: John Musgrave and Sons, Globe 
Tronworks, Bolton. This installation replaces in one central 
station the four separate plants, consisting in all of eight 
pairs of engines, which were previously in use in 
various positions around the docks. It consists of three sets 
of horizontal triple-expansion surface-condensing engines, 
each capable of developing 560 indicated horse-power. 
The diameters of the hg of each engine are, high- 
pressure 24in,, inte jate 36in., and low-pressure 56in., 
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with a 36in. stroke, and a piston speed of 240ft. per minute, 
delivering 850 gallons of water at a pressure of 750 lb. per 
square inch. The engines are fitted with Corliss valves and 
metallic packing throughout. There ara six single-acting 
pressure pumps to each set of engines, with barrels of cast 
steel, lined with gun-metal to prevent any cozrosive action 
from the water. The pumps are fixed in pairs directly behind 
each cylinder, and are connected to piston heads by meansof 
two rods working through’stuffing-boxes in the back covers 
ofthecylinders. The pump rams, which are 6in. diameter, are 
connected to the rods by means of a crosshead and slipper 
working on a slide tie bar, fixed longitudinally between the 
pump barrels. In action, water is being delivered by one 
pump, whilst the other is drawing its supply. This arrange- 
ment of pumps in relation to the engines admits of repairs 
being quickly executed to them, without interfering with the 
working parts of the engines. Separate disconnection of 
pumps is also practicable in caseofemergency. The circulat- 
ing pump for condensing purposes is worked from the crank 
pin of the high-pressure cylinder, and the air pump from 
the low-pressure side. Steam is supplied at a pressure 
of 180 lb. per square inch, and is generated in arange of three 
Lancashire boilers arranged to blow off at a pressure of 
200 lb. The boilers are provided with superheaters. The 
feed supply to the boilers is obtained through a Weir vertical 
steam pump; and to safeguard against accidents a second 


HIGH-PRESSURE 


pump worked hydraulically is being erected. The boilers are 
connected to a Clay Cross economiser of four batteries of 64 
tubes each—or a total of 256—and the feed-water in practice 
is heated from 40 deg. to 300 deg. Fah. 


The supply of water for hydraulic pumping is obtained | the Roval dockvyards duri 
: af a yal dockyards during the latter half of the past year, 
from the dock by means of a quadruple double-acting | ye have first to notice the completion up to the launch- 


| ing stage, and the successful putting into the water of the 


hydraulic pump—capable, if necessary, of supplying water 
for four sets of engines—delivering into overhead tanks 


placed in a building immediately adjacent to the engine- | 


room. This pump, like that referred to as used for boiler 
feeding, is of a new type, designed and patented by Mr. 
Pattinson. Of the three accumulators one is arranged in the 
last 10ft. of lift to stop the engines automatically, whilst the 
others are storage accumulators. The engives are housed 
in a large brick building, lighted almost entirely from the 
roof, and fitted throughout with electric light. The design 


of this generating plant is the result of a carefully thought- | 


out scheme to give full power in meeting not only existing 
demands, but those which will soon be made, when the 
company shall have carried out its projected dock exten- 
sions; and to embody the economies to be gained by (1) 
centralisation of plant; (2) ready adaptability in working, to 
meet the special character of dock demands; and (3) well- 


designed engines, and the introduction of modern appliances | 


in connection with them. Referring to (1), the economy, in 
maintenance, &c., meant by the centralisation in one instal- 
lation of four separate plants, is so obvious as to need no 
comment. (2) In economical power production in the case 
of docks it has to be borne in mind that the more immediate 
demand varies within wide limits, according to the number 
of hoists and cranes working at the same time, the operation 
of lock gates, capstans at tide time, &c. One set of engines 


and one boiler are kept entirely in reserve, the second fully | ¢ 
| respectively, the first-mentioned being in an advanced 


working, whilst the third is regulated to suit the variation of 
demand. On many occasions, so far, it has been found that 
the third unit has not been required. There is thus not only 


continually held, as a matter of economy, to meet the vary- 
ing loads of ordinary working. (3) In proof of the efficiency 
of the engines themselves, we are informed that, although the 
guaranteed steam consumption per indicated horse-power 


10°96 lb. * 


By the courtesy of the engineers of the Alexandra Docks | 
and Railway, we are enabled to give above and on page 61 a | 


view and drawings of these excellent high-pressure pumps. 








GLaseow University ENGINEERING SocreTy.—On Saturday, 
January 21st, 1905, the members of this Society will visit the 
works of Messrs. Bruce Peebles and Co., Limited, at East Pilton 
Train leaves the Central Station, Caledonian Railway, for 
Edinburgh, at 8.45a.m. On Thursday, January 26th, a meeting 
will be held in the Engineering Department, University, at 7.45 
p.m., when Mr. A. M. Downie, B.Sc., A.M. Inst. C.E., will read a 
paper entitled ‘‘ The Commercial Efficiency of Prime Movers, with 
Special Reference to Large Gas Engines,” 


THE ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— 
The following arrangements have been made for the ensuing 
season:—Monday, January 23rd: Discussion on pape 
November 29th, 1904, T. Tomlinson, member, B.E., A M.I.C.E.I. 
Monday, February 6th: Paper, “‘The Forth Bridge and its 
Various Stages of Construction,” Thomas Scott. Thursday, 
February 16th: Annual dinner. Monday, February 27th: Paper, 
‘“*The Port of Dublin,” J. P. Griffith, M.I.C.E. Monday, March 
20th: Paper, ‘‘ Impressions of a Recent Visit to America,” P. 8, 
Sheardown, member, M.I.EE Monday, April 10th: Paper, 
‘‘ The Mariner’s Compass,” J. H. Hargrave, member, B.A., B.E., 
M.I.C.EI. Monday, May Ist: Paper, ‘‘The Advancement of 
Engineering and Science,” R. Cochrane, member, President Inst. 
C.E.I, Saturday, May 27th: Excursion. June: Field demonstra- 
tion, Sir Howard Grubb, F.R.S. 
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ae in actual tests if has worked out s | Chatham, the second-class cruiser Encounter, at Devon- 


| expected to realise a speed of 224 knots. 
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PROGRESS OF WARSHIPS AND 
MACHINERY BUILDING IN ENGLAND, 


Tuoss readers of Tux ENGINgER interested in the growth 
of the British Navy will remember that in the article 
under the above heading which appeared in our issue of 
July 8th last it was recorded in its first paragraph that 
although the mammoth battleship building idea had been 
for the nonce put aside by the Admiralty authorities, the 
nation had been assured that two powerful battleships of 
an entirely new design were to be shortly given out to 
private contract, and were to be known—being a new 
type—as the “Lord Nelson” class; the particulars, 
however, as to their dimensions, &2., at the above- 
mentioned date had not been made public, 

We now have pleasure in stating, on trustworthy 
authority, that in the time that has intervened the orders 
for the construction of two battleships of the class named 
have been placed; one—the typical ship—the Lord 
Nelson, has been entrusted to a firm on the Tyne, and the 
other to one on the Clyde. As the scope of our article, 
however, only includes the building of warships in 
England, we shall defer what has to be said of this 


STEAM PUMPS 


typical battleship to that part of our record where we 
deal with private warship work. 

Giving, then, as our custom is, priority of place in our 
record of progress to the work completed and in hand in 


battleship Britannia, built at Portsmouth, which is one 
of the later ships of the “King Edward VII.” class, 
designed by Sir W. H. White, late Chief Constructor to 


| the Navy, with some modifications by his successor. 


The first keel plate of the Britannia was laid on the 4th 
of last February, and she was launched on the 10th of 
December ult.; not a bad record for a Royal dock- 
yard. She is 425ft. long between perpendiculars, 78ft. 
beam extreme, with a loaded displacement of 16,250 tons, 
at which her mean draught will be 26ft.9in. Her launch- 
ing weight was about 5000 tons. Her propelling 
machinery will consist of two independent sets of four- 
cylinder triple-expansion engines, each set being 9000 
indicated horse-power. Steam will be supplied by 
eighteen Babcock and Wilcox water tube and three 
cylindrical boilers. At normal draught 950 tons of coal 
will be carried, but stowage is provided for double that 
quantity. Messrs. Humphrys, Tennant and Co., of 
Deptford Pier, will supply and fit the propelling machinery. 

The other two battleships of the 1903-4 programme, 
the Hibernia and the Africa, the particulars of which as 
to dimensions, &c., we gave in our last article, are still 
reported as “building” at Devonport and Chatham 


state. The only other vessel building in a Royal dock- 


; : | yard is the armoured cruiser Warrior at Pembroke. Fully 
an ample reserve in the event of accident, but also a reserve | 


completed and passed into the reserve at Devonport 
since our last notice is the typical battleship of her class, 
the King Edward VII. Vessels still in the “ completing ” 
stage are the first-class battleship New Zealand, at 
the first-class cruiser Devonshire, at 


port, and the armoured cruisers Cornwall and Duke of 
Edinburgh at Pembroke. 

The new armoured cruisers to be known as the Mino- 
taur class are to have a displacement of 14,000 tons, and 
a speed of 23 knots on the measured mile. They will be 


| an important advance on the Duke of Edinburgh type, 


being 490ft. long—or 10ft. longer than that ship—and in 


| armament and general power -will surpass anything that 


has yet been constructed either in battleships or first-class 
cruisers. They will all be fitted with four-cylinder triple- 
expansion engines and water-tube boilers; and are 
The 9-2in. guns 
of 50 calibres in length, which will form part of their 


| armament, will be capable of piercing the best water-line 


armour of any foreign warship at 3000 yards. 

It has been decided by the Admiralty authorities that 
the contractors’ trials of all warships are, in future, to be 
run under “war” conditions, which means that the 
engine-rooms are to be completely closed in, all communi- 


| cating doors being shut, the ventilation being entirely 


mechanical, and the contractors’ attendant staff to be 
limited to an equivalent of the Service staff. Agreeably 
to this order the Dominion battleship, built by Vickers, 
Sons and Maxim, at Barrow-in-Furness, has gone through 
her steam trials with conspicuous success; her engines 
fitted by her builders developing over 18,000 indicated 





horse-power, and gave the ship a speed of fully 18} 
knots. 

It is also reported, anent high-speed destroyers, that the 
Admiralty has invited the builders of this class of vessel 
to submit designs and tenders for the construction of 
destroyers of from 32 to 34 knot speed, or such as has not 
yet been attained by any vessel afloat. No restriction is 
imposed as to type of propelling machinery, so long as a 
large radius of action is attained by the vessel at a 
cruising speed, with an economic fuel consumption. The 
realisation of the higher speed required suggests the 
inquiry: Which will be the most suitable motor, the tur- 
bine or the reciprocating engine ? 

Taking now, in our usual order, the progress made in 
the past half-year in warships and machinery building in 
the private shipyards and engine works in England, we 
first note that Sir W. G. Armstrong, Whitworth and Co., 
of the Elswick Works, report that the third-class cruiser 
Amethyst, built by them for the Government, and fitted 
with turbine machinery by the Parsons Marine Turbine 
Company, underwent a series of very successful steam 
trials in the North Sea during the month of Octo- 
ber, and that she is now being opened out pre- 
vious to being handed over to the authorities. The 
work duc to the alterations to the armament of the 
cruiser Hampshire, built by the firm, is now practically 
complete, and she will shortly be ready for her steam 
and other trials. The two Fleet scouts, the Adventure 
and Attentive, sister vessels, built at the Elswick yard, 
have both been launched, the first-named on September 
8th, and the other on November 22nd. The Adventure 
has since had her machinery fitted on board, and is 
making ready for trial in the new year, and the sister 
ship is getting hers rapidly put in place. Considerable 
progress has also been made during the last six months 
with the armoured cruiser Achilles, being built at Elswick 
for the British Navy; several of her armour plates are 
now in place. The first-class battleship, the Kashima, 
also building at the Elswick yard for the Imperial 
Japanese navy, is now rapidly approaching the launching 
condition, the steel structure being practically complete, 
and a large portion of the side armour placed in position. 

Hawthorn, Leslie and Co., of St. Peter’s Works and 
Hebburn-on-Tyne, have had completed on board, and 
ready for trial since September, the propelling machinery 
of 22,000 indicated horse-power of the cruiser Hampshire 
—mentioned above as built at Elswick—the delay being 
consequent to the alterations to the ship. The machinery 
and boilers of the first-class cruiser Duke of Edinburgh, 
built at Pembroke, are now on board, and their erection 
is in full progress; the machinery of the Achilles—a 
similar vessel—a duplicate of that fitted in the typical 
ship, is making good progress in the machine shops. The 
boilers, water-tube and cylindrical, are finished, and partly 
water-tested. Of the two fleet scouts, the Adventure 
and Attentive, built at Elswick, the machinery is being 
erected on board rapidly. The engines of both are of the 
Marshall-Allan six-cylinder type, exact duplicates, of 
16,000 indicated horse-power, and all the boilers are of 
the modified Yarrow type. The progress towards com- 
pletion of each of these vessels is such that there will be 
only a month or six weeks between them. The 25}-knot 
destroyers, the Boyne, Doon, and Kale, built at the 
Hebburn shipyard, and their engines at the St. Peter's 
Works, have all their boilers, which are of the modified 
Yarrow type, on board, and being fitted in place, four in 
each vessel; while the engines of the Boyne are being 
erected on board, and those of the Doon and Kale 
are now finishing in the shops, each set being of 
17,000 indicated horse-power. ‘he propelling engines of 
the battleship Agamemnon, which are to be 16,750 indi- 
cated horse-power, with the boilers, which are to be 
of the Yarrow modified type, will be built by Hawthorn, 
Leslie and Co. As all the boilers are to be of the water- 
tube class, the engines will be worked with steam of a 
pressure of 250 lb., instead of 2101b., the latter pressure 
being necessitated where a mixed boiler installation is 
adopted. 

As in our last article there is little again to record as to 
the fitting of turbine machinery to warships by the 
Parsons Marine Steam Turbine Company, of Wallsend, 
the only vessel the firm has had in hand during the past 
six months being the third-class cruiser Amethyst, for the 
British Navy, built at Elswick, which, as above noted, has 
completed her trials most satisfactorily, she having easily 
steamed, with the same boiler power as other vessels of the 
same class—known as the “Topaz” class—fitted with 
ordinary reciprocating engines, 23°63 knots to their 22°34 
knots when doing their utmost, this gain being realised 
with much easier steaming of the boilers and no vibration 
of the vessel, the weight being the same. 

At Palmer's Shipbuilding Company’s Works at Jarrow 
during the past half-year the third-class cruiser Sapphire, 
built by the firm for the British Government, has success- 
fully passed through her steam trials. The Ure, one of 
the three destroyers building to the order of the Admiralty, 
has been launched, and the remaining two, the Wear 
and Swale, are almostready for launching. The machinery 
of these vessels—the particulars of which we gave in a 
previous notice —are being fitted with the firm’s patented 
system of forced lubrication. The firm has also lately 
received an order for the construction of the first-class 
battleship Lord Nelson, the typical ship of a new class 
which is to render all existing battleships obsolete in com- 
parison with them, and so powerful that no ship at pre- 
sent built or under construction will have a chance of 
victory against them. This typical ship is to have a 
length of 410ft., an extreme breadth of 79ft. 6in., and a 
displacement—with all on board—of 16,500 tons, at 
which she will draw 26ft. Her propelling engines 
are to be of 16,750 indicated horse-power, and 
are to give her a contract trial speed of 18 knots, 
and a sea speed of 16} knots an hour. Her 
armour belt, which is to extend right fore and aft, 
will be 12in. thick amidships, with Sin. on the upper deck, 
6in. forward, and 4in. aft. Her armament will be four 
12in. and ten 9°2in. gurs, or possibly ten 12in. guns 
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only, all on the upper deck in armoured gun houses, with 
the usual 12-pounder:and machine guns. The 12in. guns 
will be of exceptional length—45 calibres—and should 
pierce 12in. Krupp steel armour with ease at 4000 yards. 
The ship and those of her class will be the largest battie- 
ships in existence, and her guns the largest ever put in 
any warship. 

There being now no warship work on the Humber, we 
have’ next to note the progress of that industry on the 
Thames, where we find that, during the past six months, 
work on the first-class cruiser Black Prince, building for 
the British Navy at the Thames Ironworks, Blackwall, 
had so far advanced by the first week in November as to 
enable her to be put into the water, she having been very 
successfully launched into Bow Creek—as recorded in our 
issue of November 11th—shortly after noon on November 
the 8th. The ship is now in the Victoria Docks, Millwall, 
preparing for completion to take her place in the fighting 
line of our navy. The only other naval work in hand at 
the company’s shipyard at Blackwall are two steam 
pinnaces and a 1000-ton coaling lighter for the British 
Admiralty. 

At the Thames Ironworks Company’s engine works at 
Greenwich the machinery of the Black Prince is now well 
advanced, the port engines having been completed and 
dismantled preparatory for delivery on board; and the 
starboard engines are so well forward that they will very 
shortly be ready for taking down. The six cylindrical 
boilers for the ship are now on board, and a good start 
has been made with their fittings. The work of complet- 
ing the fitting of the machinery on board of the armoured 
cruiser Devonshire, built at Chatham, is proceeding satis- 
factorily, and it is hoped that the basin trials of the vessel 
will be very soon made. 

Yarrow and Co., at Poplar, have in hand for the British 
Government the torpedo-boat destroyers Gala and Garry, 
similar to the Ribble and Walland, completed and lately 
handed over to the naval authorities, and nineteen water- 
tube boilers for the cruiser Warrior, building at Pembroke. 
Twenty-four similar boilers for the cruiser Shannon, to be 
built at Chatham, are under construction. There are also 
in hand at the Poplar works a destroyer for the Austrian 
Government, 220ft. long by 20ft. 6in. beam, and a 
torpedo boat 180ft. long by 18ft. beam. The firm has 
alsc handed over to the Brazilian Government four 
shallow draught twin-screw gunboats, 120ft. long by 24ft. 
beam, fitted with the Yarrow patent hinged flap, by 
which a knot additional speed is gained without increased 
power or cost; the speed of the boats with a 25-ton load 
being 11} statute miles an hour. For the same Govern- 
ment Messrs. Yarrow have delivered three raised screw 
propeller launches, 75ft. long, which were fitted with 
mortars in the bow. 

Thornycroft and Co. at their shipyard, and engine 
works at Chiswick, have the destroyers Chelmer and 
Colne building for the Admiralty well advanced; the 
former being launched with her machinery on board on the 
8th December ult., and will be ready for trial in the middle 
of the present month. The similar vessels, the Kennet 
and Jed, have passed all their steam trials very satisfac- 
torily, the first-named having attained a mean speed of 
practically 26 knots for four hours. Both vessels will 
probably be handed over to the Admiralty early this 
month complete for commission. The shallow-draught 
steamer for the Government of Trinidad is ready for 
launching, her machinery being now all on board. 

Messrs. Thornycroft have within the past six months 
received an order for a 304-knot destroyer from the 
Swedish Government, and the vessel is now in frame. 
She is almost identical with the Japanese 31-knot 
destroyers which have done so well in the present 
war, but carries rather more coal. There is also in hand 
at Chiswick a large motor launch fitted with a 100 horse- 
power petrol motor. The past six months have marked 
the development of Messrs. Thornycroft’s new works at 
Woolston, Southampton, which have become a necessity 
to cope with the large-size destroyers now in vogue. 

At Cammell, Laird and Cc.’s shipyard and engine 
works at Birkenhead the third-class cruiser Topaze, built 
for the Government, has been completed, and was at 
once commissioned at Devonport. The Diamond, her 
sister ship, has completed her official trials, and will soon 
be commissioned. The Pathtinder and Patrol, two of the 
new Scouts ordered by the Government, are so far 
advanced towards completion that they will commence 
their trials in the present year. The three 254-knot 
destroyers, the Liffey, Moy, and Ouse, of the “ Foyle” 

class, have made good progress. 








A Century’s DEVELOPMENT IN ELECTRIC SIGNALLING.—At a 
meeting of the Royal Philosophical Society, Glasgow, held on the 
llth inst., Professor Magnus Maclean, M.A., D Sc., delivered a 
lecture on ‘‘ Development in Electric Signalling during the Nine- 
teenth Century.” The lecture formed one of a series of Centenary 
lectures concerned with the progress made during the past 100 years 
in important branches of science and industry. The professor traced 
development from the early experiments of Ronald, Sommering, 
and Weber and Steinheil, and described the results obtained by 
Cooke, Wheatstone, Morse, and Hughes. He referred at length 
to the introduction—after the transfer of the telegraphs to the 
State in 1870—of the automatic system, or machine transmission, 
and the adoption of such methods as the duplex, quadruplex, and 
multiplex, by which two or more messages could be signalled, 
simultaneously, in opposite directions on one wire. ‘Wireless 
telegraphy by Hertzian waves was explained, and passing on to 
the subject of telephoning, he mentioned that the best modern 
receivers were based on Bell’s instrument shown in 1877, and the 
best modern transmitters were developments of Hughes’ and Hun- 
ning’s transmitters, which were introduced in 1888, The first 
telephone exchange in this country was opened in Lordon by the 
Edison Company in 1879 with ten subscribers. In 1888 London 
had 4900 subscribers, while at the-present day there were in the 
metropolis about 100,000 stations, including both National Tele- 
phone Company and thePost-office. During the year 1903 as many 
as 938 million teléphone messages were sent, as compared with 84 
million telegrams despatched by the Post office. 
exhibited apparatus lent by the Post-office and by the National 
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MOTOR CARS IN PARIS. 
No. VI.*—CONCLUSION, 

Tue foreign engineer is often inclined to look with dis- 
favour on the constructive features of French cars in 
which the maze of rods, levers, stems, and tappets give 
an idea that manufacturers adopt the most complicated 
methods to get the simplest results. To a certain extent 
this is true, although it may be urged on behalf of French 
automobile engineers that they had very unpromising 
material to work upon when they first took in hand the 
industrial type of internal combustion engine. The 
amount of ingenuity that had to be displayed in giving a 
certain elasticity to the motor and adapting it for use on 
the road vehicle, was much greater than people, who 
know little of the early experiments, can suppose. Nothing 
could be simpler than the first petrol cars with tube 
ignition and entire absence of control. Such cars, while 
simple, were very unsatisfactory. There was no means of 
running the engine at a variable speed, and the trouble 
arising from burst platinum tubes, blown out lamps, the 
wearing and even burning up of the leather-faced cone 
clutch, through the necessity of letting it slip to get inter- 
mediate speeds, and the difficulty of regulating the gas 
mixture, made these simple cars much more awkward to 
use than the alleged complicated vehicle of to-day. The 
complication came in when makers replaced the lamp and 
tube with electrical ignition which necessitated wires, 
accumulators, commutators, and an arrangement of rods 
and levers from the dashboard or steering wheel. This 
electrical timing gear gave acertain elasticity to the engine. 
But something more-wasneeded. To obtaina wide range 
of motor control the gas had to be kept at a constant mix- 
ture at all speeds, although automobile engineers were a 
long time making up their minds whether the mixture 
should be always the same, or whether the proportion of 
air to petrol should vary with the angular speed, so as to 
admit more petrol, and therefore a “richer” gas, at low 
speeds, and introduce more air at high speeds. In the 
light of after-knowledge concerning the composition and 
characteristics of petrol gas, this ignorance may appear 
surprising, but it is only a sample of the doubts and 
difficulties that beset the engineer when he seriously set 
himself the task of improving the motor car. As soon as 
he found that a constant mixture was necessary, he had 
to eraploy more rods, stems, and levers to regulate the 
gas, and then still more had to be fitted to throttle the 
admission, with the result that the driver ultimately 
found himself with a varied assortment of small levers 
on the dashboard and steering wheel, a clutch pedal, 
which is braked on the differential, a retarding pedal, and 
side levers for the wheel brakes, change of speed, and 
reverse, to say nothing of the lubricator, which needed 
occasional attention. All this was certainly complicated, 
but the end justified the means, and the car became 
silent, flexible, and easy to handle. 

The interest of the different Shows now lies in the 
refinements which makers are carrying out in the way 
of suppressing superfluous gear, and making one lever, 
for instance, do the duty of two or three in the older 
types of cars. The automatic carburetter has simplified 
matters, and possibly, in time, a flexible engine and 
slipping clutch will allow of a two-speed gear being 
employed. The introduction of reversing petrol engines 
also points to the possibility of simplifying the gear, 
while, if any practical result should come from the 
researches being carried out in petrol motors, there 
may be some reason for hoping that the motor car 
will eventually be reduced, so to speak, to a simple 
mechanical expression. This, however, is merely a con- 
jecture of vague possibilities based upon the chance of 
something practical resulting from the vast amount of 
inventive skill being devoted to the motor vehicle, which 
seems to be the subject of more invention than any other 
branch of the engineering industry. So far, it must be 
confessed that only an extremely small proportion of the 
automobile patents on the market have any real com- 
mercia] value. For the moment, the work of simplifying 
the standard type of car is becoming increasingly difficult. 
It hardly seems as if anything more can be done in this 
direction with the ignition gear, for the high-tension 
magneto, or similar devices, must always be more or less 
complicated, but it has the advantage of doing away with 
the stems and tappets of the low-tension apparatus which 
disfigure the engine. Until some radical changes are 
introduced into the motor itself—and there is no reason 
for supposing that this can be done in the present state 
of the industry—the only improvements possible are’in 
facilitating control, while as to the flexibility of the 
engine, and the mechanical efficiency of the gears, we 
appear to have very nearly reached the limit. Something 
also may be done in reducing the rods and stems of all 
kinds employed for actuating the throttle, ignition, valve- 
lifting cams, and so forth, on many of the cars. At the 
Paris Show it was by no means ‘an uncommon thing to 
see the control tackle carried all round the engine, and it 
is here that we see a great difference between the French 
and English cars, these latter having usually a much 
simpler arrangement for control. .The American Pope 
car was also remarkable for its clean appearance, due to 
the absence of unnecessary pipes, rods, and stems. This 
car is a little behind the times so far as its general design 
is concerned, and in finish it compares unfavourably with 
European Vehicles, but it is said to be an attempt to turn 
out big cars at low cost, and, consequently, at a low sell- 
ing price. On_some of the light German cars, such as the 
Cudell, the control is effected by Bowden cable, which 
is also employed for actuating the differential brake. 
The system does not seem to be one that can be recom- 
mended. A neat and simple control is highly desirable, 
as a reduction in the number of little parts that may 
break or work loose under -the jolting of the car 
makes for reliability. .The lubrication necessitates a 
multiplicity of pipes. which can hardly be avoided. 
Nearly all the French cars have separate pipes leading 






to the different bearings. Many firms follow the Mercédés 

practice of distributing the oil under pressure from the 
exhaust. Some employ force pumps, but the majority 
have sight-feed lubricators, of which there is a large 
variety in use. Delaunay-Belleville adopt. the seme 
system of lubrication as on their marine engines, and the 
Compagnie de l’Industrie Electrique et Mécanique dis- 
taibute the oil through hollow shafts to the bearings. 
Although a considerable length of copper pipe is used on 
the French cars, packed away inside the pressed steel 
frame, it rarely happens that any trouble is experienced 
through breakages. 

Wheels have received more attention since the 
beginning of the automobile industry than probably 
during any other similar period in the history of road 
locomotion. Yet it cannot be said that wheels have 
benefited very largely from these attempts to evolve 
types exactly fulfilling the special conditions they work 
under on motor cars. The artillery pattern is still the 
best rigid wheel devised. If it has not been replaced by 
some form of spring or resilient wheel it is not through 
any want of trying on the part of inventors, whose dis- 
play of spring wheels at the Paris Show was as extensive 
as it was peculiar. Among all the spring wheels 
exhibited only one is being worked commercially, 
and this, in common with most others, lies under the dis- 
advantage of being both heavy and costly. It is now re- 
cognised that the motor car wheeFshould be as light as pos- 
sible consistent with the work ithas todo. In England the 
spring wheel has made much more practical headway, and 
the Hallé wheel, for example, has come successfully 
through a long test of every-day service. It has yet to 
be seen, however, whether the spring wheel will be 
employed on pleasure carriages, or whether its sphere of 
usefulness will lie more particularly among heavy indus- 
trial vehicles. The future of the spring wheel depends 
more or less upon what makers of tires will be able to do 
in the way of giving to the tires a greater durability, and 
enabling them to carry the increasing]y heavy loads put 
upon them. As we have said before, the building of cars to 
provide users with increased comfort and carrying capacity 
—especially by fitting closed bodies that have to be con- 
structed with sufficiently solid materials to stand the 
shocks and jolting when running at high speeds—has 
enormously augmented the weight of the vehicles. The 
tire makers say that they can do no more, and that to 
avoid trouble it is the duty of ths coachbuilder to con- 
struct lighter bodies. On the other hand, the coachbuilder 
urges that he can do nothing of the sort so long as the 
user requires. a strong and durable body. 

It will be interesting to see how this struggle between 
the coachbuilder and the tire maker will end. The tire 
maker, however, has a valuable friend—though he pro- 
fesses to ignore him—in the manufacturer of protecting 
covers and non-skidding bands. This, matter has been 
thoroughly gone into during the past year, with the result 
that covers and bands are now manufactured to give 
entire satisfaction, and it is solely through the aid of these 
devices that the motor car can now be safely driven cn 
the most slippery streets. Without. these bands the car 
would never have had its usefulness extended as is the 
case at present, when owners are able tc drive their cars 
instead of laying them up for the winter. 

The introduction of the band has benefited the industry 
far more than is generally supposed. The success of a 
protecting cover or non-skidding band lies simply in 
keeping it in absolute contact with the rubber cover, so 
as to prevent any creeping and friction, and, therefore, a 
production of heat, between the two, while some provision 
must be made to radiate the heat caused by the working 
of the rubber under compression. In the Watkins non- 
skidder, exhibited at the Paris Show, the band is kept 
down on the tire by stems from the edges passing through 
laminated springs on a frame bolted to the spokes, and 
the necessary tension is given by screwing down winged 
nuts on the stems against the springs. In this, as in the 
Otto-See and other bands, the sides are cut away to allow 
of the heat radiating. 

From what we have said in previous articles it will 
have been observed that if French manufacturers have 
taken such a commanding position in the motor car 
industry, it is not because they have the advantage of any 
special designs or particular processes of their own, for 
the best designs are promptly copied in all the countries 
turning out motor vehicles, and there are no secrets to 
success beyond experience and large productive capacity. 
A manufacturer must be able to afiord the expense of 
scrapping a no small proportion of the parts he produces. 
A maker may be turning out engines by the hundred, all 
to identical patterns. The cylinders are bored, ground 
and polished by machinery. The valve seats are true, 
and the valves are carefully finished by hand. Every 
part is made to template to the fraction of a millimetre. 
Nothing is spared in the way of machinery and highly 
skilled hands to make these engines absolutely alike. 
And yet when.a dozen of them are taken to the testing 
shop and run, probably one half of them will develop 
their full power during the minimum test of six hours; 
a few others will want adjusting, and may be running on 
the benches for a day, while one or two others will fail to 
give their full power after all the ordinary adjustments 
have been made. The manufacturer does not go to the 
trouble of finding out what is the matter with these 
defective motors, because it may happen that the defects 
are so infinitesimal that it may be difficult, if not impos- 
sible, to discover them. These engines are therefore 
scrapped. A manufacturer turning out a few motors 
could not afford to make this sacrifice, even if he had 
the facilities for thoroughly testing them. 

These facilities do not alone account for the success of 
the French makers. The automobile industry has the 
advantage of being specialised, in the sense that leading 
firms who turn out particular kinds of goods have been 
giving attention to the requirements of motor car 
builders. Springs are supplied by such firms as Lemoine 
and Hannoyer; crank shafts are manufactured by most 
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frames has become an important branch of Firminy, the 
Forges de Douai, Chatillon-Commentry, and others. The 
highest experience and skill are therefore brought to 
bear upon these different parts, and as special require- 
ments have to be fulfilled, the :p-ing manufacturer, 
crank shaft and gear firms, and the met ulurgical concerns 
supplying steel frames, have all been making an exhaus- 
tive series of tests. Thus, we find that the finest quality 
springs are being made with wolfram or silicon-manganese 
steel, and that all the shafts and gear wheels are manu- 
factured of 6 per cent. nickel steel. This latter material 
has become almost generally employed on French cars. 
The crank shafts are made out of the solid, first p!aned, 
and then drilled with holes close together in the shape of 
the shaft. The metal is broken off each side, and the 
shaft turned in the usual way. All the parts are treated 
by the cementation process. In Germany the crank 
shafts are forged, apparently of mild steel. The gear- 
wheels, however, are always of nickel steel. 

What is likely to become an important development of 
the automobile industry is the building of motor boats, 
in which all the French makers are more or less interested. 
On? of the prominent features of the Exhibition was the 
Horticultural Palace annexe, where motor launches were 
shown with the lorries, machine tools, and engines of all 
kinds. In the basement, on the bank of the Seine, were 
the craft which took part in the races during the 
Exhibition. They are designed on very fine lines, many 
of them broadening and flattening out from amidships to 
the stern. There was a great variety of pleasure launches 
as well as a fishing smack propelled by a paraffin engine, 
which has been in service at Boulogne for some months. 
The past year was a remarkably successful one with the 
series of races beginning at Monaco and culminating in 
the race from Calais to Dover. These events, however, 
revealed the shortcomings of a type of launch which had 
been built solely for the inland waterways, and in the 
hope of evolving practical seaworthy launches, a race is 
being organised across the Mediterranean from Algiers to 
Toulon, when the boats will do the journey in two stages, 
by stopping on the first day at one of the Balaeric Isles. 
There is also to be a race in July from Calais to London 
for the Recoupé Cup, which will be awarded to the 
winning boat running with paraftin. The French builders 
of motor launches are, in fact, fully alive to the importance 
of using paraffin or some other safe fuel, and an important 
series of tests is to be carried out during the present 
year with the use of heavy oils on motor launches, as well 
as on motor cars. 








THE IRON AND STEEL INSTITUTE. 
THE ILLINOIS STEEL COMPANY, SOUTH WORKS. 
Tae Illinois Steel Company's works are now the property of 
the Federal Steel Company, and practically all the stock of 
the latter company is owned by the United States Steel 


Corporation. The Illinois Steel Company operates the 
Joliet Works, Joliet, Illinois; the Milwaukee Works, Mil- 





waukee, Wisconsin; the North Works, Chicago; the | 
South Works, Chicago; the Union Works, Chicago; and | 
the Buffington Cement Plant, Buttington, Indiana Har- 
bour, Indiana. The capital of the company is 18,650,600 | 


dollars. 


The South Works are situated in South Chicago, they | 


cover an area of 330 acres, and comprise ore unloading, | 


ore storing and ore distributing appliances ; ten blast fur- | 
naces ; a working open-hearth plant and an open-hearth | 
plant in course of construction; a Bessemer works: a! 


four 50 ton and six 30 ton basic furnaces with 
electric charging machines, travelling cranes, a range of | 
producers, and trains of ingot chariots empty, also with 
full moulds or with empty moulds, and with stripped 
ingots, presented a scene of great activity all together. 
The ingots are 32 by 42, and weigh 17 tons, and the 
yearly output is 240,000 tons of ingots. These ingots 
are reduced in the slabbing mill, which has __hori- 
zontal rolls 40in. by 84in., driven by reversing engines 
with two cylinders 46in. by 60in., and vertical rolls | 
driven by engines with 26in. by 30in. cylinder. The ingot 
can be reduced in this mill to the ordinary 4in. square | 
billet or to a slab 36in. in width, or to a —— of | 
mill is 


} 


24in. without changing rolls. The plate | 
provided with four gas heating furnaces served by two | 
travelling electric charging machines, which take | 
the slabs from the narrow gauge cars, upon | 


which they are brought from the slabbing mill, and 
place them in the furnace; they also remove them | 
when they have attained the correct temperature | 
and place them on the live roller tables. There | 
are two mills, one with 34in. by 90in. rolls, the other with | 
34in. by 182in. rolls, each driven by 54in. by 66in. Porter- 
Allen engines. The work is done very expeditiously ; in 
fact, these mills turn out 120,000 tons of finished plate a 
year, the widest being 126in. and the longest 62ft. The 
plates are straightened and dressed on their way to the | 
hot bed, and from the latter are removed to the yard by | 
electro-magnets. The new open-hearth works is a very 


At three of the furnaces at these works the molten slag 
is granulated by being run into water and used in a 
cement plant on the ground, which has a capacity of 1800 
barrels a day ; whilst another cement works is under con- 
struction eight or nine miles away, and will have a 
capacity of 4000 barrels a day. 

These works have three horizontal triple-expansion 
pumping engines, each with a capacity of 40,000,000 
gallons a day. The furnaces burn each day 150 wagon loads 
of coke. There are in addition to foundries and repair 
shops, 70 miles of railway track, 36 locomotives, and a 
hospital. 








SOME VESSELS OF THE RUSSIAN BALTIC 
FLEET. ~ 
Wer engrave this week a series of seven reproductions 
taken from French photographs of the same number of 
vessels belonging to the Russian Baltic Fleet now en route 
to the Kast. 
In order to recapitulate the leading features of these vessels 


| we append a short table embracing such particulars; but we 
| give beforehand a few remarks as to the importance of the 


influence likely to be exercised by these vessels, in the «vent 
of hostilities supervening between them and the Japanese 
warships. 

We are obliged to criticise somewhat sharply the profile 
drawings of some of these warships which have appeared in 
Brassey's Annual from time to time. A comparison of the 
photographs of the Osliabia battleship, of the Sissoi-Veliky 




















THE NAVARIN 


imposing structure, with its fine tloor, and its impressive 
height, length, and width; it is 550ft. long by 60ft. wide, 
and accommodates seven 50-ton open-hearth furnaces. 
A range of producers runs parallel with the steel works, 
and four producers are allot'ed to each furnace. The 
producers are fitted with the revolving spouts with 
external gear now generally used in the United States, 
or at least in tae new works visited; these furnaces are 


slabbing mill, a rail mill and a plate mill at work, and a intended to produce 250,000 tons of ingots a year, and to 


blooming mill and structural mill in construction ; a slag | 
cement works at work, and another building; and, of 
course, a comp!ete complement of accessory edifices and 
plants. The works are situated conveniently both for rail 
and lake, across which the transport costs 1} dols. per ton, 
and more than 10,000 tons of ore have been brought in one 
ship. The ships come alongside a wharf, upon which 
two groups of unloaders mounted on travellers can Cis- 
charge either from ships or railway wagons by 5-ton 
grabs. The unloaders deliver into a V-shaped trough 
running the whole length of the wharf, and from this 
trough the ore is taken and distributed either about the 
storage pens or to the blast furnaces as required. This 
work is done by two travelling steel bridges, each 600ft. 
long, running on two pier walls 190ft. apart, and provided 
with a 10 ton grab-bucket; there is one man to each bridge. 
The ore pens extend the full length of and parallel to the 
V-trough, and as much as 2,000,000 tons of ore was 
stored in them in November. Immediately adjoining these 
pens are the blast furnace hoppers, or bins, and the ore 
flux, and fuel are conveyed to the blast furnace top by 
skip hoists, operated by electric skip engines. The 
bottom filling of each furnace is done by one man, who 
a an electric charging car running under the stock 
ins. 

There are ten stacks of blast furnaces. Some date as far 
back as 1880, but have been remodelled, Nos. 1, 2, and 
5 in 1903. Nos. 1and 2 are 75ft. by 20ft.; No. 3, 75ft. 
by 19ft.; No. 4, remodelled in 1901, 90ft. by 21ft.; with 
these are sixteen Siemens Cowper-Foote stoves. The next 
four furnaces are 884ft. by 20ft., and have sixteen Massick 
and Crooke stoves. The last two, built in 1900-1, and 
blowa-in in 1904, are 95ft. by 22ft., and have eight four- 
pass hot-blast stoves. The product is Bessemer pig, and 
the output 1,200,000 tons annually. They are equipped 
with four pig casting machines. The old blast furnaces 
made 400 tons a day, the new ones 550 and 580, ‘and even 
728 has been obtained. 

There are two sets of ‘blowing engines, one set deal- 
ing with furnaces one to four, and another set with the 
other six furnaces. The latter comprise five horizontal 
cross-compound engines and twelve vertical blowing 
engines ; the last two of these are two Allis cross-compound 
steeple type engines, which present a fine appearance, 
and have only recently started ; they are expected to blow 





69 lb. pressure at forty revolutions per minute. 
The old or working open-hearth department contains 





supply a blooming mill and structural mill in course of 
construction. 

In the Bessemer works there are two 150-ton mixers 
and three 15-ton converters, which are kept constantly at 
work. During the time allotted for the inspection two 
heats were poured and a third was almost ready ; in fact, 
160 heats a day are taken. The metal is poured into a 
receiver and transferred to the distributing ladles. Two 
trains of ingot moulds are charged at the same time, 
and as soon as a full train is drawn away its place is 
immediately taken by a train of empty moulds. On the 
way to the soaking pits the train of ingots passes through 
the'stripping shed and two ingots at a time are stripped. 
The rail mill has twelve ten-ingot soaking pits, with 
electric handling appliances, and has one three-high 40in. 
blooming mill, one three-high 27in., and a finishing train 


battleship, and of the Admiral Nakhimoff armoured cruiser, 
with the profiles in the Annual, shows that our preconceived 
ideas of these three vessels were formed from caricatures of 
them, tending to give erroneous impressions as to their 
appearance, design, and seaworthiness. It is a noticeable 
fact that the engravings we print to-day give a very satisfac- 
tory impression of the Osliabia, of the Sissoi-Veliky, and of 
the Navarin—all battleships of moderate dimensions, the 
turrets of the last-named being somewhat similar to those of 
our Hood, and affording excellent protection for the guns and 
guns’ crews. The Admiral Nakhimoff, also, though begun 
some time ago, was not completed until 1900, and has a fairly 
modern armament. The Svetlana is a beautiful French- 
built cruiser of 20°2 knots, and her picture speaks for itself, 
The Dmitri-Donskoi is rather a snub-nosed looking craft, and 
not very fast, as her performances in the Red Sea have 
recently shown, and it was a mistake ever to employ her as an 
armoured cruiser. She is a small coast defence vessel, with 
small coal capacity, but if any.of our second-class protected 
cruisers, of equivalent dimensions, were to try conclusions 
with her they would probably go to the bottom. 

Unfortunately we have been unable to procure a reliable 
photograph of the Borodino or Orel I. type of battleship, four 
of which figure in the Baltic Fleet. If fought efficiently, 
they should be a terrible menace to the Japanese Admiral, 
but everything depends upon the ‘* if.’’ 

We give below the promised particulars :— 





Jisvlacement 


Armour over 
Guns. 
































Name, tonsand Length-) Beam raught LH.P. Date. . — 
sveed. | Belt. Deck.) Side, Gurs- 
ft. ft. ft. in. in. in. in. 
Osliabia 12,674 40.4 71} 26 14,500 1901 94 23 6 9&6 4 10in. 6 
18 knots | 11 Gin, 
16 3in. 
Sissoi-Veliky .. 10,400 341 66} 24 8,500 1897 1} 3 5 W&5 4°12in. 6 
16 knots 6 6in. 
| 16 5 
Navarin 10,206 3338 67 25 9,000 1895 16 3 12 12&5 4 12in. 6 
16 knots 8 6in. 
l4s 
Admir .] Nakhimoff 8,524 Se: ts" @ 25 9,000 1900 10 8 6 8 8 Sin. 4 
16-7 knots | 10 6in. 
| 13 8. 
Dm't.i Don: kei 5.882 £9} 52 244 7,000 1885. 6 2} ee 10 6 tin. 4 
16-5 knots 10 4-7in 
16 s. 
Svtlai . aaa 3,828 831} 42} 1€4 8,828 1£97 _ - _ 4 6 5-9in. 4 
| 20:2 knots 10 1-$in. 
Orol .. Hospital ship, a beautiful veesel, well cquipped. 


with four stands of folls.” It is a remarkably busy scene 
when this mill is in full swing, the work glides through 
with bewildering rapidity, passing along the live rolls to 
the cogging mill, and thence on tothe roughing mill, and is 
then swung upby tilting arms to the finishing rolls along- 
side. The output of this mill is 1500 tons of sectional 
steel in twelve hours, or 5400 tons of firished rails; the 
total production for 1903 amounted to 717,000 tons; 
that is equivalent to 5000 miles of track at 60 Ib. a} 
yard, 


We entirely agree with the opinion expressed by one of the 
correspondents of a leading Indian paper that the fighting 
portion of the above list of vessels is one not to be contemned ; 
and that, with the four great battleships and other Russian 
vessels now upon the Indian Ocean, a great deal should be 
possible if officers and men are up to the mark. 








At a meeting held at Sheffield on Monday it was 
decided tg Invite the Iron and Steel Institute to hold its autumn 


| meeting in that town, commencing on September 25th, 
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LITERATURE. 


L' Année Technique (19038-1904). Par A. Da Cunnta: In- 
génieur des Arts and Manufactures. Préface de Henri 
Moisson, Membre de l'Institut. 142 Figures. Paris: 
Librairie Gauthier-Villars, 55, Quai des Grands-Augustins, 
1904. 

THERE are certain discoveries, inventions, and individual 

achievements which testify in themselves to the periodi- 

cal progress of the arts and sciences, and to new develop- 
i2nts in the numerous branches of engineering. The 
subject of locomotion is the predominant question of the 
age—never more so than now. The intellectual faculties 
are strained, the ingenuity of man is taxed to design 
machines that will travel faster by land, water, and air, 
and neither can the end be reached, nor those in quest of 
it discouraged. Of all the methods of locomotion the first 
is unquestionably that of the railway. We expect more 
from it than from any of the others, and it has not dis- 
uppointed us. The present record for speed is held by the 
Marienfeld and Zossen Electric Railway, with 116°25 
miles per hour, whilst as a model engine for suburban 
traffic, in which high speed is a secondary consideration, 
the author of the book before us selects one of Mr. Holden's 
locomotives running on the Great Eastern system. 
Notwithstanding the accidents which afticted the Viper 
and the Cobra, the turbine principle—as applied to ships— 
is rapidly extending. It is usedin other countries in torpedo 
boats, with the exception of France.» It should be noticed 
that the cruiser Liibeck, the first German man-of-war witb 
turbine engines, will be launched in April next. A chapter 
is given to the new floating dock sent to Durban. Great 
stress is laid upon the advantage of her mobility, as 
it enables her to proceed in search of vessels which 
have been wrecked in localities not accessible to 
ordinary salvage operations. In the third species of 
locomotion, that of aérial navigation, it is dishearten- 
ing and humiliating to have to record that the result 
hitherto has been practically nil. It is not for lack 
of attempts, many being undertaken, at a great risk 
of life and limb. Aéroplanes, balloons, directive and 
non-directive, machines and apparatus based upon the 
principle of aviation, have been all tried and tried in vain. 

Simple balloons, which modern aéronauts despise, appear 

to have approached nearest the right road. The problem 

is there, but we cannot solve it. Either the necessary 
data have not been discovered, or, what is more probable, 
we do not know how to apply them. 

The section devoted to experimental physics contains 
articles on radium and other of the rarer metals, and on 





radio activity, dating from the researches of Crookes. | 


The electrical transmission of photographs and the 
chronophotography of bodies in rapi¢t motion is also 


described. In the chapter on Public Works and 
Architecture we notice numerous old. friends, which 
appeared in bygone volumes, to which we need not 
refer. Towards the end of the book some information is 
afforded respecting the comparative value of different 
luminants, derived from actual experiments, in existing 
lighthouses, which deserve a brief notice. The relative 
standards for mineral oil, oil gas, and acetylene may be 
represented by the numbers 8.5, 18, and 36, thus 
establishing the superiority of the calcium carbide 
product. This material would appear to be therefore the 
best for illuminating lighthouses of the second class, in 
which it is not necessary to use so powerful a iight as can 
only be supplied by electricity. It may here be 
mentioned that Messrs. Siemens - Schuckertwerke, of 
Nuremberg, have just completed an exceedingly powerful 
electric search-light upon the are principle. It can 
develop an intensity of light equal to 316 million candles, 
which we believe is a record for luminosity. The volume 
is well written, and is a useful and very reddable précis of 
the class of subjects of which it treats. 


SHORT NOTICES. 

The Geology of the South Wales Coalfield. By Aubrey Strahan, 
MA., F.R.S., F.G.S., and T. C, Cantrill, B.Sc. London: Wyman 
and Sons, Limited, Fetter-lane, E.C. Price 1s. 6d.—This book is 
one of the memoirs of Geological Survey, and is Part IV. of the 
series on the South Wales Coalfield, which embraces the country 
around Bridgend. A preface has been written by the director, 
Dr. J. J. H. Teall, F.R.S. 
account of the old red sandstones, carboniferous, triassic and 
liassic rocks of the neighbourhood of Bridgend and Cowbridge, in 
South Glamorgan. Details of pit sections are given relating to the 
small tract of coal measures which falls within the area.. Chapter 
VIII. is on faults and disturbances, the latter being divided into the 
pre-triassic and the post-triassic disturbance. The glacial deposits 
are discussed in the ninth chapter. Finally an interesting chapter 
is given on economic products, including building stone, lime, 
hematite, and the account is supplemented by an enumeration of 
the chief sources of water supply. The memoir is published under 
the direction of the Board of Agriculture and Fisheries. 

British Standard Specification for Portland Cemént.£ London: 
Crosby Lockwood and Son. Price 2s, 6d. net.—We have just 
received Report No. 12, issued by the Engineering Standards 
Committee on the ‘‘ British Standard Specification for Portland 
Cement.” The report, although a short one, deals fully with the 
subject, and all who are in any way interested in the manufacture 
or the use of this class of cement ought certainly to obtain a copy. 
The following important considerations are discussed under their 
respective headings :—Quality and Preparation; Sampling and 


| Preparation for Rape Fue Analysis ; Sampling at Manufacturer's 


Works ; Fineness and Sieves ; Specific Gravity ; Chemical Compo- 
sition ; Mode of Gauging ; Neat Test; Sand Test ; Setting Time ; 
Soundness ; and Acceptance. Three plates are given illustrating 
the shape and giving the dimensions of the test pieces ; also a full- 
size sketch of ‘‘ needle” for ascertaining the ‘‘setting time” of 
the cement; and, finally, the apparatus for conducting the ‘‘ Le 
Chatelier ” test. 


The memoir contains a detailed- 


Bradshaw's Canal and Navigable Rivers of England and Wales. 
By Hy. Rudolph De Salis. London: Hy. Blacklock and Co , 
Limited, 50, Fleet-street, E.C, Price 21s.—It is only necessary 
to glance at the publisher’s name to expect that this work will be 
largely tabular, and so itis. The first portion deals by text and 
tables with the navigable waterways of England and Walks as 
a whole, and treats of the leading features of canal and river 
navigation. In another section the types of vessels with particulars 
of their dimensions are given, and in another we find through 
routes between important inland centres and the sea, with many 
particulars as to distances, locks, &c. The remainder; and the 
greater part by far, of the book gives if alphabetical order a com- 
plete list of all the navigations, with information as to their owners. 
size, tides, &c. &c. The work has been very thoroughly carricd 
out after eleven years’ work on the inspection of the whole of the 
Ll involving a travelled distance of no less than 14,000 
miles, 

Journal of the British Fire Prevention Committee. Arranged by 
Edwin O. Sachs, F.R.S., Editor. Published at 1, Waterloo-place, 
Pall Mall, 8.W. Price 5s.—This is the first number of the British 
Fire Prevention Committee’s new journal, which will be issued quar- 
terly. The number gives an account of the Baltimore conflagra- 
tion which occurred on February 7th and 8th of this year. The 
journal may be said to be divided into five chapters, the first one 
being a summary by Edwin 0. Sachs; then follows a detailed 
description of the conflagration. The official report to the Chief of 

ineers, U.S.A., on the fire is given in the third section, and 
the report issued by the Insurance Engineering Experiment Station, 
Boston, also appears. * Lastly, there is a chapter on the conclusions 
of the Special Committee of the National Fire Protection Associa- 
tion. Great care has been taken in arranging the different reports, 
and the accompanying illustrations—67 in all—are excellent. 

Fowler's Mechanical Engineer’s Pocket-book. By W.H. Fowler. 
The Scientific Publishing Company, Manchester. Price 1s. 6d.— 
Many items of interest have been added to the 1905 edition of this 
useful pocket-book, chief among which may be mentioned the 
section relating to entropy and its application to steam-engine 
practice. In addition to this, notes have been added on the steam 
turbine, high-speed tool steel, emery grinding, &c. This is the 
companion work to ‘‘ Fowler’s Electrical Year-book and Directory 
of Light, Power, and Traction Stations,” of which we gavea short 
notice in a recent issue. 

Life of an Engineer: Its Lights, Shades, and Prospects. By J. 
W. C. Haldane, M. Inst. Mech. E. London: E. and F. N. Spon, 
57, Haymarket. Price 5s.—This book, which is attractively 
written, is claimed to be based upon the author’s experience as an 
engineer from the time of his apprenticeship to the present day. 
There are twenty-one chapters, most of them containing reminis- 
cences, -Many modern machine tools are illustrated and 
described, but, as the book has been written not only for 
engineers but also for the general public, the author has refrained 
from going into technicalities. 

Who's Who Year Book, 1905. A. and C. Black, Soho-square- 
Price 1s.—This is a useful desk book. It contains a number of 
lists or tables which used to be published with ‘‘Who’s Who.” It 
gives, tor example, the names of Bishops, of Members of Parlia- 
ment, of King’s Counsels ; the addresses of the principal schools, 
railways, newspapers, and so on. Race meetings are covered 
by its scope, and, under the heading ‘ Pseudonyms,” many of the 
mysteries of the pen are unravelled. A fascinating list is that of 
peculiarly pronounced proper names, 

The Practical Electrician’s Pocket-book for 1905. By H. T, Crewe. 
London: S. Rentell and Co., Limited, 36, Maiden-lane, Strand.— 
This combined pocket-book and diary has been re-written, revised, 
and enlarged. In the section devoted to steam engines, a chapter 
on the steam turbine has been added, and, owing to the increased 
use of alternating currents, another section has heen given dealing 
with alternators. Numerous other alterations, all tending to keep 
the book up tu date, have been made. 

The Official Year-book of the Scientific and Learned Societies of Grea 
Britain and Ireland. London: Charles Griffin and Co., Limited. 
—This is the twenty-first annual issue of the book, which gives 
a brief record of the work done in science, literature, and art, 
during 1903 and 1904, by all the more important scientific societies 
in the United Kingdom. The information contained in the book 
is reliable, as in every case it is obtained from official sources, 








OBITUARY. 


THE death took place at Sunderland on Monday of Mr. Charles 
Holloway Reed, J.P., of the firm of C. H. Reed and Co., forge- 
masters. Mr. Reed was in his seventy-third year, and for several 
months he had not enjoyed robust health. In 1855 Mr. Reed 
entered into partnership with Mr. David Holsgrove in the forge, 
anchor and chain works. At the expiration of seven years the 
partnership was dissolved, and Mr. Reed became the sole pro- 
prietor. He conducted the works so successfully that he had to 
extend them, until at one time they were among the largest in the 
district. He also interested himself in other ventures, but latterly 
he confined himself to the making of stockless anchors. 











THE INSTITUTION OF CIVIL ENGINEERS: AS3OCIATION OF YORK- 
SHIRE STUDENTS.—The eleventh annual dinner of this Association 
will be held in the Queen’s Hotel, Leeds, on Thursday, February 
9th. The chair will be taken by Mr. Ewing Matheson, M. Inst. C- E., 
President of the Association, supported by the Lord Mayor of 
Leeds, Sir Alexander Binnie, Vice-president of the Institution, 
Dr. Tudsbery, secretary of the Institution, and other eminent 
members of the profession. 

Tue IRON AND Steet InstiTUTE.—By the authority of the 
Council, a pamphlet entitiled ‘‘ Visits and Excursions at the 
American Meeting, October 23rd to November 12th, 1904,” has been 
issued by the Iron and Steel Institute. It contains an excellent 
sketch of the excursion, and gives brief but fitting accounts of the 
principal works visited. Those members who took part in the 
American trip will be glad to have this diary of their doings—it 
will giva them an excuse for not transcribing the notes off the backs 
of letters and prog:anmes—whilst others will find the notes abou: 
A uerican works useful and interesting. 

University CoLLeGE, Lonpoy.—At the session of Council on 
Tussday last the plans for the new Medical School and Nurses’ 
il»me which the Council are enabled to build by the munificent 
donation of Sir Donald Currie were finally approved. The 
architect is Mr. Paul Waterhouse, F.R.I.B.A. .The report of Sir 
Aston Webb, the arbitrator in the limited competition that has 
been held for the plans of the new buildings of University College 
School at Hampstead, was read; and, in accordance with the 
arbitrator’s recommendation, the Council selected the plans of 
Mr. Arnold Mitchell, F.R.I.B.A., and appointed him architect for 
the buildings. 

Bicycles AND Sfpkg-SLir.—The Cyclists’ Touring Club is about 
to make a serious effort to combat the side-slip difficulty, to which 
end it offers ‘‘a prize or prizes to the value of 200 guineas for the 
best means of preventing side-slip on bicycles as at present in 
general use.” ‘The conditions laid down provide :—‘‘ (a) That all 
entries, accompanied by full particulars and drawings, must 
sent to the Cyclists’ Touring Club, 47, Victoria-street, London, 
S.W., not iater than the 3lst March, 1905; (+) that an entrance 
fee of one guinea, which will not. be returnable, must accompany 
each device ; (c) that the judges shall be appointed by the Council 
of the Cyclists’ Touring Club, and their decision shail be final. 
(d) That the Cyclists’ Touring Club shall make no claim to any 
patent right or property in any of the devices submitted.” Forms 





of entry may be obtained from the secretary of the club at the 
address above-mentioned. 
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THE CHAMONIX ELECTRIC RAILWAY. 





Tue Chamonix Electric Railway—or to be more exact, the 
Fayet-Chamonix-Martigni Electric Railway—which is now 


nearing completion, will eventually be 36 kiloms., say, 22% | 
miles, long. Ten kilometres of the line have been for some | 


while in operation. Nine further kilometres have just been 


from 500 to 550 volts, this does not appear to be a very trust- 
worthy construction. 

The motors on the cars are placed at right angles to the 
axles, to which they transmit their motion through bevelled 

| gearing. Fig. 1 shows the motor équipment complete and 
the bevel gearing, while Fig. 3 shows the motor armature 
with the bevel pinion attached. The main bevel wheel is 
connected to’ the axle through an elastic coupling, as may 
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Fig. i-MOTOR EQUIPMENT AND GEARING 


got ready for traftic, and work on what remains is proceeding. 
The line is metre gauge, and worked on the third-rail system. 
Current for working the trains is obtained from two 
hydraulic stations, both of them obtaining their power from 
the river Arve. One of these is at Servoz, where a head of 
40 m. is utilised, and where the amount of water available in 
the summer is 22 cubic metres per second, and in the winter 
6 cubic metres. The other station is at Chevants, and here 
there are 11°5 cubic metres of water per second in the 
summer, and from 5 to 6 in the winter, the head being 94 m. 
Both stations are provided with four generators coupled by 
means of elastic clutches to horizontal turbines. The equip- 
ment also includes two small sets of 40 kilowatts capacity 

















Fig. 2—COLLECTING SLIPPER 


driven by turbines of the same type. The rolling stock has 
been built by La Société Nouvelle des Etablissements de 
l’Horme et de la Buire of Lyons, and the whole electrical] 
equipment has been supplied by la Société d'Electricité 
Alioth of Munshenstein-Bale. The rolling stock comprises 
electrically - driven vehicles and a number of 


eighty 
All the motor vehicles can either be 


lighter trailer cars. 


operated singly or in trains, the control being in the hands | 


of one operator in either case. The 80 motor vehicles can be 
classified as follows :—16 electric locomotives ; 36 first and 
second-class passenger cars ; and 28 express and freight cars 
All these different cars are mounted on the same kind o! 
four-wheel trucks. Each axle is provided with a motor. The 

















Fig. 3—-MOTOR ARMATURE 


collecting slipper, which is shown in the engraving, Fig. 2, 
is made of cast steel. The third rail is curved downwards 
slightly at each interruption so as to reduce the shock to the 
shoes as they encounter or leave the rail. The third rail 


itself is protected in and near each station, and for a length | 
of some 10 metres on each side of level crossings by a | 


be seen in Fig. 1. The whole of the gearing is housed in 
the covering shown, the lower part of which is arranged to 
form an oil bath. The motors are of the four-pole type, 
and are enclosed in a mild steel case in two halves, the ease, 
as is usual, carrying the poles. The frame entirely encloses 
the whole motor, including the commutator. The field 
windings are all wound on metal spools, which can be readily 





Fig. 4—RESISTANCE 


replaced if necessary. The wire is copper strip, 1 mm. thick. 
Che motors are series-wound, and have toothed cores. There 
are 113 interchangeable coils in the armature and 113 seg- 
ments in the commutator. There are two openings for the 
mspection and adjustment of the brushes. The pressure of 
the brushes on the commutator is kept constant by a special 





wooden covering, so arranged as to be over the top and down | 


the side away from the running rails, It will be seen that 
the slipper is so formed that it will go under the top covering 
of wood: The insulation of the third rail is brought about 
by means of blocks of wood which have been treated with 
paraffin. Considering that the electric pressure employed is 


device, and there is said to be no visible sparking, even when 
a sudden reversal of direction is made when the motor is 
taking, say, 200 amperes. 





| the method of laying and protecting the third rail. 
| wood blocks on which this rail is laid are secured to every 





Bs | Indeed, so little sparking is there | 
that it is customary to brake by short-circuiting the motors, | 
after, of course, the connection with the third rail is broken. | 


Another method employed is that of reversing the current in 
the motors, and this has proved effective even on heavy 
gradients. ; 

The heating of the coaches is brought about by means of 
electric radiators, which are operated by a switch, so that 
three degrees of heat are obtainable. The lighting in each 
coach consists of two parallel groups of five lamps in series. 
The signal lights are oil lamps. Each coach has in it an 
apparatus for gutomatically regulating the voltage of the 
lighting circuit; Its action depends on the automatic inser- 
tion of resistances when the voltage increases above a certain 
point; and the*cutting out of the same when the voltage 
drops. : 

The controllers, which are shown in front and back view 
in Fig. 6, the covers in each case being removed, are of simple 
form, there being only five forward and five reverse positions. 
The motors can only be coupled in parallel. The first four 
_- are obtained by means of resistances, and the fifth by 
shunting the field. The resistances are of ,two types, differ- 


ing maivly .n size. The general {form is shown: in Fig. 4. 











Fig. 6—CONTROLLER 


They are made up of a series of circular rolls of the metallic 
ribbon, which is wound with insulating material between 
each convolution. 

Fig. 5 will give a good idea of the permanent way and of 
The 


second sleeper. The engraving also shows the way the third 
rails are laid at switches and cross-overs. 








STEAM TURBINES. 


Mr. ALFRED Saxon, President of the Manchester Associa 
tion of Engineers, presided over a largely-attended meeting 
held at the Grand Hotel, on Saturday evening, to hear a 
paper by Mr. R. M. Neilson, of Manchester, on ‘‘ A Com- 
parison of Different Types of Steam Turbines.” The 
President, in his opening remarks, read a letter which he had 
received from a gentleman at Basle, in which he stated that 
he thought this century would be dubbed an age of rotating 
machinery as *against reciprocating machinery o the last. 





Fig. S—PERMANENT WAY 


€team turbines, centrifugal pumps, and turbine steamers 
were rapidly superseding the old reciprocating monsters. 
Power was distributed by electric motors instead of shafting 
and gearing, and in various centres abroad looms were being 
worked by electric motors, 
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In opening the discussion, the chairman said he was glad 
to see that Lancashire engineers were taking a deep interest 
in the question of steam turbines, and touched upon the 
progress which was being made in America in this class of 
work, 

Mr. Butterworth said he was not engaged in the manu- 
facture of turbines; and what he had to say would be of 
an academic character. The question was no doubt an 
interesting one, and it was rather humiliating to think that 
they had to go back 2000 or 3000 years to the time of old 
Hero’s engine, the — of which had been revived in 
the turbine constructed by Messrs. Parsons. He thought 
that Parsons’ turbine would always be the standard machine, 
as in the Curtis they could not get anything under 201b. 
per kilowatt. In the Parsons, with comparatively small 
machines, they got considerably better results, and that was 
what would ultimately govern ‘‘ the survival of the fittest.’’ 
They must produce as cheaply as possible. 

Mr. Wells criticised some of the forms used by the author 
of the paper, and said that in cases like that they ought to 
be at all events logical. Otherwise what was intended to 
be a real help became perplexing. He was one of those 
who was not altogether satisfied with anything unless 
it was quantitative. What they wanted was a paper not on 
such theoretical lines. In the case of the ordinary recipro- 
cating engines one had a certain amount of experience to fall 
back upon, but in the case of turbines they had not got that 
at present, and they needed a set of numerical calculations 
or guides to the proper proportions that should be adopted in 
these machines, 

Mr. Samuelson (Rugby) thanked Mr. Neilson for his 
interesting paper, which he assured the meeting was full of 
good points, and must have taken a considerable amount of 
time to compile. His firm made the Curtis turbine, and 
they had gone thoroughly into the matter to find out what 
the friction was, and generally they agreed with the formula 
given in the paper as to the rate of frictional loss which takes 
place in the turbine. The 2g gave particulars of what 
the rotation losses were, and the method of separating the 
rotation loss from the bearing loss. In regard to steam 
leakage, he thought Class I. the least likely to suffer in con- 
sequence of the high velocity at which the steam issued 
from the nozzle. 

Mr. J. Walthen asked for an explanation of the paragraph 
referring to the reduction of power and the steam consump- 
tion in a steam turbine. He had always understood that it 
was necessary to run turbines with a high vacuum if a high 
efficiency was to be obtained. The better the vacuum the 
lower the steam consumption ; in fact, it was surprising how 
the consumption dropped for avery small increase of vacuum. 
He believed if they took the case of a turbine running con- 
densing, and compared it with a turbine running non- 
condensing, the consumption would be something like double 
in the latter case. 

Mr. Chilton (Brush Company) suggested that a set of com- 
parative tables of the turbine steam consumption should be 
added to the paper. He had gone into the matter of the 
different types working both in England and America, and 
all he could gather was that with the Curtis turbine 20 1b. 

r kilowatt seemed to be the best results obtained. He 
had looked for many months past to the technical Press 
to give the results of other turbines, but had scarcely come 
across any authentic results of steam consumption. The 
Parsons turbine, in which he was interested, they were told 
took up a great deal more room than the Curtis turbine 
—that was principally so far as floor space went—but he 
fancied in the Curtis turbine the condensing plant was put 
under the turbine, and would if placed separately take about 
the same room as the Parsons. It would, he thought, be 
possible to reduce the length of the Parsons type, as the 
Brush Company was putting a turbine through the shops 
which would have a length about 3ft. less than that of the 
original 1000-kilowatt machine. He gave results of tests 
which he had made as to the steam consumption of turbines 
at light and heavy loads. 

Mr. Coster, speaking as an outsider, said they wanted to 
know something more of the steam turbine from a prac‘ ical 
point of view. They wanted to know how the blades were 
manufactured, and the clearances allowed in practice. He 
suggested other minor questions, and, speaking as a gas 
engineer, he said they were indebted to Mr. Neilson for what 
he had done in the case of the steam turbine, but also for the 
paper which he read in Londononthe ‘‘ Gas Turbine.’’ He had 
always feit somehow or other that the gas engine was going 
to supersede every other motor on the face of the earth, but 
he began to see that there were others besides the gas engine, 
and amongst them was the steam turbine. It was a practical 
machine for many classes of work, including marine propul- 
sion, where it obviated the tremendous vibration which was 
experienced at sea with reciprocating engines. 

Mr. Cooke said he felt, in connection with that paper, as 
with many others read at those meetings, that there was too 
much of theory and too little of actual practice. The present 
paper was a valuable one for people engaged in the manufac- 
ture of turbines, but he wished to know first what was the 
turbine cost per horse-power for installation in comparison 
with the ordinary reciprocating engine ; their cost in steam ; 
cost in repairs; and cost in attention. These questions were 
much more interesting than the angle of the blade and the 
loss by friction. The question which he wanted was really 
what would they get for their sovereign ? 

Mr. Constantine dissociated himself from the remarks 
made by Mr. Cooke; they were beside the mark. It was 
quite true they wanted practical information, but they would 
never get the practical until they had gone fully into the 
theoretical. They wanted to know the loss of steam, fric- 
tional loss, and all other information. Experience of the 
cost of maintenance was only obtainable in actual practice, 
but every intelligent engineer would know, after what had 
been done with steam turbines, that they were going to be a 
powerful competitor of the reciprocating engine. 

Mr. Ashbury said he appreciated the paper very much, and 
it would require a great deal of digesting and careful study. 
It formed the basis upon which they could go on to greater 
developments. He had travelled on steamers propelled by 
turbines, and in comparing notes with Lloyds’ surveyor, he 
agreed with him—the speaker—that the marine turbine 
had come to stay, and conversations with the captain 
and engineer satisfied them that a great and remark- 
able step had been taken in marine propulsion. Mr. Parsons, 
who had initiated this system of turbine construction, per- 
sistently and tenaciously stuck to his guns, and every step he 
had taken had been an advance on the previous one; and 
every honour was due to him for what he had done in this 
direction. 

Touching upon Mr. Cooke’s remarks, he said they all wanted 





sound information and exact measurement;-and science 
could not be obtained without going fully into the theoretical 
portions of a subject. 

In closing the discussion, the President asked the members 
to pass a hearty vote of thanks to Mr. Neilson for his valuable 
paper. ' 

Mr. Neilson’s reply will appear in the ‘‘ Transactions.’ 
was too late for it to be given at the meeting. 


oe 








TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 


Ava meeting of the Tramways'‘and Light Railways Asso- 
ciation, held on Friday evening, the 13th inst., in the Lecture 
Theatre of the Society of Arts, a paper on ‘‘ Tramway Over- 
head Equipment Materials,’’ was read by Mr. H. M. Sayers, 
M.I. Mech. E. After a few preliminary remarks the author 
gave a brief analysis of the mechanical and electrical con- 
ditions which must be satisfied in order that the structure 
may serve its purpose with economy and efficiency. The 
first of such conditions, which the author gave, was that of 
safe and stable support. The trolley wire has. to resist, in 
addition to the ordinary stresses in a suspended line, the 
continued upward thrust of the trolley pole and thé friction 
of the trolley wheel. The attachments are exposed’ to 
reversed stresses both in vertical and horizontal directions, 
and as the wires are carried several feet from the poles, 
any unbalanced longitudinal stress produces considerable 
couples upon the supporting structure. The second mecha- 
nical condition is that imposed by the function of the 
trolley wire as a suspended guide for the trolley to run on. 
The author was of opinion that it ought to follow the general 
lines of the rail track in plan with some maximum per- 
missible change of horizontal direction at the points of 
support—these limits depend upon factors outside the over- 
head structure. The effects of snow and wind were said to 
be of small importance as regards trolley wires, although 
they must be taken into account in the erection of guard 
wires. Reference was made to questions relating to the 
general design and erection of the line, but the space at our 
disposal will only allow us briefly to give one or two of the 
author’s statements. In the first place, he said, there 
is no electrical necessity to use a trolley wire of greater 
diameter than Nv. 0 8.W.G. (°324in. diameter), where 
it is fed in the usual manner from underground feeders at 
half-mile intervals unless the traffic is exceptionally heavy. 
But in suburban or inter-urban lines carrying an infrequent 
service, it may be advisable to avoid the expense of under- 
ground feeders, and to employ heavier trolley wires, or 
preferably overhead feeders. The life of the wire depends 
mainly on how long it can withstand the wear due to the 
trolley. As regarded the best kind of conductor, the author 
stated that the conditions are too complex, and at present 
too little determined by experience, to admit of the formula- 
tion of any general rule, but it is probable that where the 
conditions are very severe it is better to employ one of the 
harder bronze alloys than a copper wire of larger size. One 
reason that is given for this is that the wearing qualities of 
hard-drawn copper wire are not directly proportional to its 
weight, the hardness diminishing from circumference to 
centre. But where a material that is hard right through 
could be obtained it should be preferred. Very little experi- 
ence with these bronze wires has been made public, and, as 
some are brittle and some pit badly under arcing, they should 
not be extensively adopted without trial. They are all of 
higher electrical resistance than copper, and therefore require 
feeding at shorter intervals if the traffic is heavy. The 
mechanical and electrical qualities required in a trolley wire 
are well known, easily verified by test, and readily complied 
with by a considerable number of makers. Very high tensile 
strength should be regarded with suspicion as probably 
indicative of brittleness, and bending and falling weight tests 
should be made in such cases. 

The next point considered was the position of the wire in 
relation to the track, and from the arguments brought for- 
ward by the author, it is evident that he is in favour of the 
central wire system; on the other hand, it was admitted 
that thereis frequently only a limited choice of pole positions, 
especially at junctions where roads cross. The question of 
‘* anchoring’’ was also dealt with at some length. Another 
important detail considered was the type and strength of poles. 
The Engineering Standards Committee recenty issued a 
standard specification for tubular tramway poles in which the 
three strengths are classed as light, medium, and heavy, and 
the strength was defined by the loads needed to produce a tem- 

orary deflection of 6in., and a permanent set not exceeding 
half an inch under conditions fairly representing the working 
loads. The temporary deflection load may be regarded as the 
maximum safe working load, and the permanent set as mark- 


ing the commencement of danger by deformation. The loads 
are as follows :— 
y “ Lead for temporary Load for permanent 
Class of pole. ““Geflection of 6in. set not exceeding fin. 
, Ib 
Light .. 750 1000 
Medium 1250 1750 
eavy 2000 2500 


The choice between sectional and taper poles is one of taste 
and price. At present for equivalent mechanical tests the 
taper poles of standard dimensions are more expensive than 
sectional poles and somewhat heavier. The absence of the 
swaged joints is put forward as a mechanical advantage, but 
it is very rarely found in practice that a sectional pole fails 
at the joints. Iftaper poles are used it is desirable to have 
them solid rolled, as a lapweld the whole length of the pole 
may prove a line of weakness. Wooden poles have been 
little used in this country, but are somewhat extensively 
employed in the United States and in some continental 
countries. Their first cost is generally low, but the 
ultimate economy is somewhat doubtful. Special attention 
has been paid to the detrimental effect of rigid or semi-rigid 
attachments. Rigidity is a serious evil imposing upon the 
hangers and the trolley boom a considerable blow, which is very 
detrimental, especially to the insulation of the hanger and 
clamp. The flexibility of the span wire greatly reduces the 
blow upon the cars. - Continuing, the author said that to 
secure the wire at the poles it should be laid around a horse 
collar thimble of a size proportioned to the diameter of the 
strand, and properly bound with galvanised charcoal iron 
wire—not twisted up. Better than the thimble is a shackle 
or reel of porcelain with a central hole to take the strap bolt. 
He considered that bracket arms are often made too long for 
safety. A 2in. steel steam tube is either screwed or expanded 
into a socket on the pole clamp, and he states that a 2in. 
tube 12ft. 6in. long fixed as a cantilever, and loaded with a 





very near its breaking point. In designing bracket arms and 
their fittings, the stresses and strains should be calculated 
out as for a loaded cantilever, ignoring the tie-rod, but adding 
50 per cent. to the deadweight to allow for the rolling load 
and its hammering effects. Then the tie-rod and its fasten- 
ings should be designed to carry the same load safely. 
Junction-work fittings were also carefully considered. The 
author’s experience show that crossings are apt to give more 
trouble than frogs or switches, and the greatest care should 
be taken to get them of the correct fingle to suit the track 
crossing, but as the angle is also affected by the length of the 
car and trolley boom, the junction should be drawn to scale, 
a template of the car and a trolley boom fitted to it in 
successive positions to ascertain the best“angle and position 
for the crossing. A swivelling trolley head adds largely 
to the troubles at crossing by its liability to turn while 
crossing the gap, and this liability is aggravated by any 
considerable side reach. Many other details in connec- 
tion with overhead equipment were described, and their 
relative advantages .discussed ‘A few words were said 
at the end of the, paper with reference to the cost 
of overhead equipment. The author thinks that it is 
higher than it ought to be. Some authorities put it as 
£1500 to £2000 per mile of route, but these figures were 
severely criticised by the author, who is of opinion that 
thoroughly good. span work for either double or single track 
can be erected’ for £1200 per mile, with a fair profit to the 
contractor. ‘Bracket arm work for single lines, where a 
single line of poles is sufficient, can be done for £1000 per 
route mile, or even less under specially favourable conditions. 
These rates include average amounts of guard wiring and 
proportion of junctions, but very heavy and complex junctions, 
car-shed, and similar special requirements will involve some 
additional expense. A large amount of money can be spent 
on elaborate scroll work and fancy painting, especially if a 
little gold leaf is thought necessary to harmonise with the 
surroundings, but these are matters of taste rather than 
engineering, and those who like to pay for them will doubt- 
less continue to do so, 








VERSUS PRACTICE IN THE 
“CLOSED SHOP.” 


THE American Economic Association, whese members are largely 
college professors, held a noteworthy three days’ session in Chicago 
last week, during which at least one day was devoted to the dis- 
cussion of ‘‘ The Closed v. the Open Shop.” Rather as a surprise 
to that body itself came the discovery that a large majority of the 
members favoured the closed shop, because, they argued, that was 
the only means by which the individual labourer could sell his 
labour at its actual market value. And yet there need have been 
no surprise that college professors from their theoretical closets, 
isolated from the practical world, should have thrown their votes 
and voices on the side of what they believe to be the under dog in 
the industrial fight. For they are men of abstract philosophy 
coupled with broad humanitarianism. But let us bring it nearer 
home to the learned doctors. Suppose a working majority of the 
students of a university should form a secret society or union and 
wait on the faculty with the following code of rules :— 

(1) This college shall be closed to all students not members of the 
Students’ Soldiering Association. 

(2) The S.S.A. shall have sole right to pass upon the admission 
and rejection of applicants for membership. 

(3) Shoald a student fail to pay his dues in the S.S.A., the faculty 
when notified by the steward of the S.S.A. shall forthwith suspend 
the delinquent student. 

(4) Hours of recitation shall hereafter be 30 minutes for each 
recitation, with full credit for 45 minutes. 

(5) The ‘‘ passing” mark shall be reduced from 75 te 60 per 
cent. 

(6) Any student who receives a mark of over 80 per cent. shall 
be fined 1 dol. for each unit per cent. received thereabove. Pace- 
making will not be countenanced by the S.S.A. 

(7) The faculty will not be permitted to “‘ flunk” any member of 
the 8.S.A. for failure to pass recitations or examinations without 
the consent of the 8.S.A. 

Then, suppose the college authorities should refuse to accede to 
these typical closed shop declarations, and the working majority 
should resort to personal violence and destruction of property to 
enforce its demands, forming other associations of the kind in other 
colleges, and federating them into a national association, would not 
the learned doctors see that the student who was not a member of 
the Amalgamated 8.S.A. of North America had certain rights that 
were being jeopardised, and that the cause of education was 
suffering from too much ‘‘ closed shop” ‘—The Iron Age. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW LocaL 
Section.—The annual smoking concert of the section will take 
lace at the Grosvenor Restaurant, Gordon-street, Giasgow, on 
turday, February 4th, 1905, at 7.30 p.m. 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—At the 
last monthly meeting of the Birmingham Association of Mechanica] 
Engineers, held at the Grand Hotel, Mr. C. Alfred Smith, editor 
of the Birmingham University Engineering Journal, delivered a 
lecture on the ‘‘ Mechanism of a Modern Man-of-War.” Mr. Smith 
demonstrated the remarkable advance that had been made in recent 
years in the mechanism and construction of our battleships, which 
was due entirely to engineering science. It was true, he said, 
although not generally recognised, that the prosperity of the nation 
depended very largely upon modern engineering. In a naval war 
the auxiliary engines gave the most trouble, due to the fact that 
they were so very intricate. The main engines of our warships 
had grown from 200 up to 25,000 horse-power in eighty years, but 
the growth of the auxiliary machines had been even more remark- 
able. In every part of our ships labour-savingappliances had been 
introduced, and the question of ventilation was one which engaged 
the attention of specialists at the Admiralty. In referring to the 
training in engineering work, they would find that the cleverest of 
the naval officers would be selected from those who had had five or 
six years’ training in engineering. Since 1890 the naval estimates 
had increased from 13 millions to over 30 millions, and it was 
obvious, as recent events had shown, that it was necessary that 
this expense should be incurred, as unless we had a thoroughly 
efficient fleet at our disposal, we should have to suffer indignities 
from other nations, and it was upon engineering that the whole 
efficiency of the fleet to-day depended. He was pleased to know 
that a lot of auxiliary machinery was built in the Midlands, and 
several Birmingham firms made quite a speciality of Admiralty 
work. By the aid of some capital lantern slides, Mr. Smith was 
able to show the evolution of the man-of-war from the time of the 
wooden walls of England to the present-day ironclads. In the dis- 
cussion which followed some important points were raised, and were 
replied to by the lecturer. The members taking part in the dis- 
cussion expressed themselves as glad to know that the old prejudice 
against the engineer was dead, and that the Admiralty now realised 
that the engineer was the most important factor on a modern war- 
ship. It wasalso gratifying to know that Birmingham had done 
so much to build up the British Navy. In conclusion, Mr. Smith 
showed some lantern slides of the huge laboratories and workshops 








weight of a span of trolley wire and the suspension fittings, is 


at the new University at Bournbrook. 
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RAILWAY MATTERs. 


Tre Kalka-Simla Railway authorities have decided to 
employ European drivers for all passenger trains. 


Ir is anticipated that the exports of steel rails from the 
United States during last year have exceeded 450,000 tons, valued 
at nearly £2,400,000. 

Accorpinc to a telegram from Irkutsk dated January 
lth a regular service of passenger trains round Lake Baikal was | 
o ened on Saturday last. 

Progress is being made with the arrangements for the 
electrification of the section of the London, Brighton and South- 
Coast Railway between Peckham Rye and Rattersea. 


Tur total length of the Russian railway system on 
January 14th, new style, was 56,357 versts, or 37,5714 miles. 
During 1904 there were thrown open to traftic 1028 versts, or 
679 miles. 

Tue work of rebuilding the Nicolas railway station in 
St. Petersburg is to be begun during the coming spring. The 
Ministry of Ways of Communication has assigned the sum cf 
£53,125 towards the cost of the work. 


On February 14th, new style, the rates for the carriage 
of nearly every class of articles by goods trains will be raised on 
the Russian railways. The only exception will be in the case of 
machinery, parts of machinery, and ironware generally. 


Tue Great Western Railway Company is building a 
large electric power-house close to Park Royal Station. Electrical 
energy will first be required in connection with the Metropolitan 
Railway between Hammersmith and the City, a section which is 
connected with the latter line by the short portion between West- 
bourne Park and Bishop’s-road. Z 

Ir is stated that the test train on the London, Brighton, 
and South Coast Railway fitted with roller-bearing axle-boxes con- 
tinues to run very satisfactorily, and that marked economies in 
coal consumption are being effected, and, as a result, the makers 
of the bearings are now supplying axle-boxes for experimental 
trains on the Furness Railway and Barry Railway. 


THE average net revenue per train mile in Australia is 
21-6d., against 25-0d. in the United Kingdom, 17-7d. in Belgium, 
and 29-5d. in the United States. The number of passengers 
earried in 1903-4 was 110,163,232, while the goods traffic showed a 
total of 14,985,106 tons. The rolling stock included 2191 engines, 
3921 passenger carriages, and 41,918 goods trucks. 


Tur “Great Northern Piccadilly and Brompton Railway 
(No. 1)” notice proposes to extend that railway southwards from 
Kingsway to Waterloo. It will be remembered that this ‘‘ tube, 
was originally promoted as the ‘“‘Great Northern and Strand,” and 
afterwards linked with the ‘‘Brompton and Piccadilly.” The 
extension now proposed would prolong the Strand branch to 
Waterloo. 

Tur Government of India has sanctioned the survey of 
the following lines in connection with the Burma Railway Exten- 
sion Surveys :—(1) East Daga Railway ng a distance of 62 
miles ; (2) Pega—Syriam Railway Survey, a distance of 67 miles; 
(3) Moulmein—Amherst Railway Survey, a distance of 16 miles, 
The Government of India places these surveys under the control 
of the Government of Burma. 

Wiratn a decade the length of railways open for traffic 
in Natal has been increased from 399 to 710 miles, and the average 
cost has been reduced from £15,188 to less than £14,850 per mile, 
The gross receipts have risen from £416,615 to £2,561,552, being 
at the rate of £1044 and £3608 respectively per mile open, while 
the net earnings have increased from £2 7s. ld. to £7 6s. 2d. per 
cent. of capita’. The number of passenger journeys has been more 
than quadrupled. 


In 1903-4, the total length of railways open for traffic 
in the Australian Commonwealth was 14.464 miles, of which 
Victoria possessed 3381 miles, New South Wales 3362 miles, 
Queensland 3030 miles, Western Australia 2170 miles, South 
Australia 1901 miles, and Tasmania 620 miles. With the exception 
of 640} miles constructed in connection with mining, timber 
getting, and other industrial enterprises, the whole of the railways 
are the property of the respective State Governments. 


A REMARKABLE mishap occurred on Monday on the 
Festiniog-Bala Railway Branch, whereby passenger traffic between 
Dolgelly and Ruabon was seriously inconvenienced. Upon the 
up train's arrival at Trawsfynydd the officials reported a com- 
plete failure of the electric block system, traffic being temporarily 
impossible between Arenig and Frongoch. This distance of five 
tiles was hurriedly covered by a porter running and carrying «: 
electric staff before the Festiniog train could resume its progress. 


Tue total length of railways in Ireland is 33514 miles. 
There are fourteen distinct railways, aggregating 3064 miles of line 
—of which 2779 miles are of the standard Irish gauge of 5ft. 3in., 
while the remaining 285 miles are of the 3ft. gauge. Between them 
they own 27134 miles, of which 212 are light railways; a further 
91] miles are held jointly, 434 miles of this total being light rail- 
ways; while they ‘‘ lease” two lines and ‘‘ work ” fourteen having 
a mileage altogether of 259} miles, including 894 of light railway. 


THE management of the Long Island Railroad has 
placed an order in Pittsburg for the motors needed for the imme- 
diate equipment of its line in substitution for locomotives. Power 
will be taken from a copper wire overhead, after the manner 
employed in trolley car operation. By the beginning of next 
summer it is intended to handle the entire passenger service of the 
road by electricity, so reducing the discomforts of travel in warm 
weather that the business of the road should be largely increased, 


Tae Prussian State Railways recruit their enginemen 
from their shop hands, and the rules require that only those be 
admitted as firemen who have the education required. The 
authorities have found that very many of these aspirants for the 
locomotive service lack the required schooling, and have recently 
given orders that hereafter when this is the case with otherwise 
capable shop hands, the defects in their education be remedied by 
instruction furnished gratuitously by the shop and locomotive 
officials, 

THE terms of purchase of the Wye Valley Railway have 
now been settled, subject to parliamentary sanction. The Great 
Western Railway a to pay for the £20 ordinary 
shares, amounting to £230,000, the sum of 10s. per share, and for 
the £69,650 preference stock an amount which will be equal to 
£12 10s. for each £100 of that stock. The holders of the £76,600 
debenture stock will receive in exchange a like amount of Great 
Western 43 per cent. debenture stock. The Great Western Com- 
pany further agrees to cancel the debt owing by the Wye Valley 
Company, and to provide £600 in discharge of existing liabilities. 


At a meeting of the Lancashire and Yorkshire Railway 
(Company last week the shareholders approved the directors’ scheme 
for the consolidation of the guaranteed and preferential stocks of 
the company. Under this arrangement the following stocks, viz., 
3 per cent. preference stock, 1897, and 3 per cent. preference 
stock, 1899, will be consolidated into and form part of the 3 per 
cent. consolidated preference stock, bearing in perpetuity a 3 per 
cent. preference dividend, contingent on the profits of each 
separate year. The effect of the consolidation will be to merge 
the 3 per cent. preference stocks of 1897 and 1899, amounting 
together to £2,724,000, with the 3 per cent. consolidated preference 





stock, amounting to £22,676,900. 





NOTES AND MEMORANDA. 


A NeW speed record for motor cars was made at 
Daytonia, in Florida, the other day, when a four-cylinder 90 horse- 
power Mercedes car covered a mile in thirty-seven seconds, The 
trial took place on the sea beach, and there was a favouring wind, 


Tux battleship Victorious is to have two of her 12in. 
main barbette guns taken out and replaced by two mark eight- 
pattern 46-ton wire guns, The battleship Magnificent is to have 
all four of her 12in. main barbette guns removed and replaced by 
the 46-ton wire guns. ; 

WirH a charge of 1} lb. of the new cordite the 18}- 
pounder gun will be able to drop a random shrapnel sheil at the 
rate of fifteen rounds 7 er minute into an enemy’s army four miles 
distant, whilst it will have an “‘ effective” aim at two and a half 
miles, and a ‘‘ decisive” fire at a mile and a half. Each gun will 
carry ninety-nine rounds of shrapnel. 


Our exports of textile machinery in 1904 were of 
greater value than in the two previous years. The particulars are: 
—1902, £4,510,615; 1903, £4,729,894; 1904, £5,004,572 Germany 
has the largest increase on 1903, viz., £300,000; then comes India 
with £200,000; Russia shows a falling off to the extent of £120,000 ; 
the United States, £160,000 ; and France, £60,000. 


THE Stanley Electric Manufacturing Company is con- 
structing two frequency changing outfits of 5000 kilowatts capacity 
each, amounting to virtually 20,000 kilowatts capacity, divided 
between four machines operated as two motor generator sets, 
These outtits are for use by the California Gas and Electric Cor- 
poration in connection with the San Francisco street railways, 
and will change the 60-cycle current from the Bay County long 
distance line to 25 cycles for further distribution among the sub- 
stations of the railway. 

THERE is now under construction across the St. 
Lawrence at Quebec a cantilever bridge which when completed 
will contain the longest span of any bridge yet erected. The 
structure consists of two approach spans, of 210ft. each, two shore 
arms, each 500ft. in length, and a great central span, 1800ft. in 
length. The total length of the bridge is 4220ft., and it has the 
distinction of having the longest span in the world by 90ft., the 
two cantilevers of the Forth Bridge being each 1710ft. in length. 
The total width of the floor is 80ft. 


On the morning following the close of the St. Louis 
Exhibition great interest attached to the shut-down and inspection 
of the 600 horse-power steam turbine generating unit in the Palace 
of Machinery after a continuous run of over 3962 hours —a per- 
formance which has had no parallel in steam turbine history. This 
machine is of the Westinghouse-Parsons type. The remarkable 
feature of this performance, of course, was the maintenance 
under load of a speed of 3600 revolutions per minute for such a 
long period. The total number of revolutions was little short of 
cne billion. 

THE tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British Possessions, with 
cargoes, during the twelve months ended December, 1904, 
amounted to 39,941,897 tons, and the tonnage cleared to 48,466,364 
tons, as against 39,903,017 tons entered and 47,399,966 tons cleared 
during the year 1903. With regard to the coasting trade, the 
tonnage entered with cargoes during the twelve months of 1904 
amounted to 32,076,428 tons, and the tonnage cleared to 
31,628,393 tons, as against 31,451,238 tons entered and 31,085,768 
tons cleared during the year 1903, 


THERE are already half-a-dozen wireless telegraph 
stations in the United Kingdom working on the Marconi Com- 
pany’s system. These are situate at Crookhaven, near Cork ; the 
Lizard, a few miles from Falmouth ; Malin Head, Londonderry ; 
Niton, near Ventnor, in the Isle of Wight ; the North Foreland, 
between Margate and Broadstairs ; and Rosslare, county Wexford. 
Communication will be possible during the present month with 
twenty-nine ocean-going passenger steamers scheduled to leave 
British, French, Belgian, Dutch, and German ports for the United 
States and (‘anada, as also with twenty-seven vessels returning to 
the same. 

THE prizes which the Paris Academy of Science pro- 
pose to offer this year include a Mon‘yon prize—700f.—for the 
invention or improvement of instruments usefui in the progress of 
agriculture, the mechanical arts or sciences ; the Poncelet prize— 
2000f.—for a work on applied mathematics ; the Fourneyron prize 

1000f.—for a memoir on the theoretical or experimental study 
of steam turbines. The extraordinary prize of 6000f. as a recom- 
pense for any work tending to increase the efficiency of the French 
naval forces ; the Plumey prize—2500f.—for an improvement in 
steam engines or any other invention contributing to the progress 
of steam navigation. 


AccorDING to the memorandum prepared by the 
Labour Department of the Board of Trade for the Labour (azette, 
employment in December was dull on the whole, and rather worse 
than in the preceding month. In the 272 trade unions, with an 
aggregate membership of 573,726, making returns, 43,435—or 7-6 
per cent.—were reported as unemployed at the end of December, 
as compared with 7 per cent. at the end of November, and 6-7 per 
cent at the end of December, 1903. The total number of work- 
people involved in disputes which began or were in progress during 
December, 1904, was 3727, compared with 7236 in November, 1904, 
and 7304 in December, 1903, 


THE influence of steam on the reduction of the oxides 
of iron by carbon monoxide and dioxide forms the subject of a 
paper read before the Paris Academy of Sciences lately by 
M. 0. Boudouard. With the view of throwing some light on the 
results of employing dried air in the blast furnace, the author has 
made experiments on the influence of moisture on the reducing 
action of carbon monoxide, either pure or mixed with the dioxide, 
upon ferric oxide. It has been found that the dry gases exert a 
more energetic reducing action than the moist gases, but that this 
difference, which is considerable at low temperatures, becomes 
negligible at high temperatures. 


A NEW metal alloy, “radium argentiferum,” has been 
discoversd by two Tuscan engineers. It is composed of copper, 
iron, and very small quantities of silver, radium and phosphorus. It 
is claimed to be of greater strength than steel, to be a better 
conductor than copper, to be non-oxidisable and cheap to manu- 
facture, its cost being about one-tenth that of bronze when made 
in large geen Its discovery is interesting, as it was largely 
an accident, says the /ron Age. After the inventors had 
expended nearly £4000 in futile experiments, one of the inventors, 
being annoyed by his inability to fuse the metals after hours of 
boiling, happened to throw a 2f. piece into the crucible. The coin 
supplied the needed ingredients for fusion and the problem was 
solved. 

THE imports of iron ore into Belgium in 1904 were 
considerably larger than those of the two previous years. The 
total quantity imported for the first ten months of the year was 
2,823,265 tons, which compares with 2,582,925 tons for the previous 
year, and 2,144,675 tons for the year 1902, The difference would 
represent an output of about 60,000 tons of pig iron more in 1904 
than in 1903, and nearly 200,000 tons more than in 1902, The 
total output of pig iron in Belgium in 1904 was below 1,307,399 
tons, while the quantity imported is likely to be about 344,000 
tons—it was 286,944 tons for the first ten months of the year—so 
that the total quantity of pig available for the finished and semi 
finished branches of the iron and steel industries, and for 
foundry use, would amount to nearly 1,700,000 tons for the 
twelve months, 








MISCELLANEA. 


A TELEGRAM from Tokio to the Times states that a 
first-class armoured cruiser is now under construction in a Japanese 
dockyard, 


THe first automobile fitted with fare - registering 
instrument has been sent for hire in the Paris streets by the 
Socité des Taximétres. Its body resembles that of the ordinary 
four-wheeled cab, 


We are asked to state that the water purification 
plant, which was described in our last issue as being made by 
Messrs. Lassen and Hjort, is constructed under the Brunn- 
Lowener patent, and is intended for removing the emulsified oil 
from condensed water. 


Tur Automobile Club has sent in its formal challenge 
to the Automobile Club of France for the British international 
motor-boat cuprace. It has challenged with three boats, Severe 
competition is anticipated for the three places. The race has 
been fixed for September 11th. 


APPLICATION is to. be made by the Yarmouth Corpora: 
tion for a loan of £10,000 for new plant, including another 300-kilo 
watt engine and dynamo and boilers, at £4500, and an additional 
water conduit, estimated to cost £3500. The Corporation is about 
to expend £56,000 on electric tramways. 


Mucu damage was caused by the gale and tidal wave to 
the new Scarborough marine drive, which is being constructed at the 
cost of over £100,000, at the foot of the Castle Hill. Mr. James 
Walker, engineer to the River Tyne Commissioners, has been 
retained by the Scarborough Corporation to inspect and advise on 
the damage to the sea wall. 


Onxy about 1200 miles of line have to be constructed to 
complete the Australian Trans-Continental Railway, which will 
connect Port Darwin with Adelaide, Melbourne, Sydney, and 
Brisbane, and open up the interior of Australia. The cost of 
the remaining 1200 miles of line is variously estimated at from 
four millions to six millions sterling. 


Tue present condition of the Russian ironworks is 
causing the greatest anxiety in business circles. In spite of the 
restricted output the supply of assorted iron and of sheet iron is 
increasing. Prices are falling, and the price of assorted iron has 
fallen to one rouble, a price which has never been reached hitherto. 
A crisis is expected in the Russian iron trade, 


Tur experiment made last season in the employment 
of motor cars between Windermere and Keswick is stated to have 
proved so successful as to encourage those who undertook the 
enterprise to place orders for a considerable number of steam 
motor cars to be employed during the coming season on this route, 
and possibly in other directions in the Lake district. 


AMENDED plans by Mr. Henderson, Edinburgh, of the 
proposed harbour extension at Anstruther, were submitted at the 
monthly meeting of the Harbour Board. The estimated cost of 
the extension has been increased to £36,704. It was decided to 
circulate the plans and report among the members previous to 
considering them and sending them for presentation to the 
Treasury. 

A Bitt promoted by the Leeds and Liverpool Canal 
Company came before Mr. Jeune, one of the examiners of private 
Bills, as an unopposed measure on Wednesday. In the Bill the 
company seek powers to extend the time for the construction of 
certain works authorised by the Leeds and Liverpool Canal Act, 
1891, and powers to sell and lease lands, The Bill complied with 
the Standing Orders. 


AccorpInG to the United States Commissioner of 
Navigation 53 sailing ships and steamers, aggregating 17,918 tons 
gross, were built in the United States last month, In the twelve 
months, 1065 vessels, of 265,104 tons gross, were built in the 
United States, as compared with 1159 vessels, of 381,970 tons 
gross, in 1903 ; 1262 vessels, of 429,327 tons gross, in 1962; and 
1322 vessels, of 376,129 tons gross, in 1901, 


Wiretess telegraphy is about to be established between 
the island ot Rhodes and Derna, a seaport in Tripoli, The Sultan 
of Turkey has issued an irad¢, which authorises a German firm to 
install the system. According to the terms of the iradé the service 
must be able to transmit at least 4000 words in twenty-four hours, 
and the engineers representing the German firm will have to 
remain in charge of the new system so long as the Turkish Govern 
ment shall deem necessary, 


Tue submarine tunnel connecting Boston and East 
Boston, Mass., was opened for public service on December 30th. 
It has two tracks 1-4 miles long, 2700ft. of which is under the 
harbour waters. The cost of construction was £600,000. The 
tunnel is built entirely of concrete, and is said to be the only tunnel 
of that kind in the world. The system of ventilation includes the 
employment of a duct running through the upper part of the 
tunnel, with an air exhaust by the use of electric fans, 


Tue Watch Committee of the Manchester City Council 
propose to take action with regard to the use of the congested 
thoroughfares in the city by steam locomotives used for heavy trac 
tion, and have called upon the police fora return of traffic using the 
congested areas. The return will be presented to the parliamentary 
committee of the Council with the request, if that Committee think 
it advisable, that a clause should be inserted in the next Manchester 
General Powers Bill which comes before Parliament to prohibit the 
use of specified streets and roads by locomotive traction engines 
during specified hours, 


Tue re-afforesting of Senegal is a question which is 
now under consideration. According to the reports of early 
travellers, many portions of the colony were formerly well wooded, 
and the Portuguese gave the name of Cape Verde, or the Green 
Cape, to the promontory thus known, on account of the forests 
with which the country was covered. These have long completely 
disappeared, having been destroyed by the natives for various 
purposes, and the necessity of replanting would never occur to 
them. The chief result of the destruction of trees has been a 
continual slow diminution in the rainfall. 


Two years ago Richardsons, Westgarth and Co., 
Limited, at their Hartlepool works, introduced a scheme with a 
view of encouraging deserving apprentices, whereby each 
apprentice on reaching a certain standard for timekeeping, per- 
severance, ability, and good condust in the shops, and for passing 
examinations at the evening classes, obtained an increase in his 
weekly pay for the whole year, The scheme has given great 
satisfaction to all concerned, and last year the increase in the boys 
attaining the minimum standard was, for timekeeping, 27 per 
cent.; perseverance and good conduct, 31 per cent.; and for pass- 
ing examinations, 48 per cent, 


In present German practice the speed of the steam in 
superheater tubes ranges from 4m. to 28 m. per second. Below 
from 10 m. to 15 m., however, the conditions are unfavourable for 
the transfer of heat from the gases to the steam, and also increase 
the rate of deterioration, The upper limit of speed is determined 
by the permissible drop of pressure in the superheater. For a 
steam pressure of not under 10 kilos, per square centimetre a 
pressure drop of 0-25 kilos. to 0-3 kilos, per square centimetre is 
permissible ; for lower pressures the drop should not exceed from 
0-20 kilos, to 0-25 kilos. per square centimetre. The dependence 
of the drop in pressure upon the velocity of the steam has never 
yet been sufficiently investigated 
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Adelaide and Brisbane. 

TURNER AND HenpERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 

85, Duane-street, New York ; Susscription News Co., Chicago. 
gTRAITS SETTLEMENTS.—Keg.iy anv Watsu, LimirEp, Singapore. 
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SUBSCRIPTIONS. 


Tak ENoINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
idvance) :— 
Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 98. Od. 


CioTm Reapino Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit oceur, an extra charge of two shillings and sixpence per annur. 
will b2 nade 


1 Subseriptions will, until further notice, be received at the rates 

below. Foreiga Subscribers paying in advance at these rates 
| receive Tuk Encinrer weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tag ENGINEER, and 
accompanied by letter of advice to the Publisher. 





Tain Paper Corres. TutcK Parser Copres. 


Half-yearly £0 188, Od. | Half-yearly .. £1 Os 8d. 
Yearly ¢t 16s. Od. | Yearl oo oo co £3 Op C4 
(The difference to cover extra postage ) 

ADVERTISEMENTS. 


t@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical poorest but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be Inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 





letters relating to Advertisements and the Publishin orp of the 
Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Bditor of Tus 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 
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PUBLISHER’S NOTICES. 





*,” With this week's number is issued, as a Supplement, a Two-page 
Kugraving of Some Typical Vessels of the Baltic Fleet. Every 
copy as issued by the Publisher includes a copy of the Supplement, 
and subscribers are requested to notify the fact should they not 


receive it, 





» If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this uffice, 
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TO CORRESPONDENTS. 


427 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

427 All letters intended for insertion in Taw EnoiwgEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of ymous communicati 

427 ~Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 


J. A. (Dublin).—(1) The vee bed is still largely used, but there is a strong 
tendency to adopt the flat bed in place of it. (2) Square edges are a 
necessity if the machine is to cut both ways. 

J. P. M. (Poole).—Your theory is founded on pure assumptions. Firstly, 
that bricks contain metallic iron, which they do not; and secondly, 
that the wheels act as magnets, which is equally wrong. 

Sunacriner.—(1) Over edge of valve, which we take to mean opening of 
valve to steam, 10,000ft. per minute at maximum opening of valve. 
(2) Velocity through inlet to steam chest, 60C0ft. per minute. (3) 
Velocity of exhaust in ports 6000ft. per mioute. (4) Velocity of steam 
in exhaust branch for H.P., 4500ft ; for M.P., 5000; for L.P., 5500ft. 
per minute. All the above to be calculated from the main piston 
speed. The speeds are modified to suit the size of engine, and higher 
velocities may be used with superheated steam. 

Basoo.—The chief loss would be due to the fact that to compress econo- 
mically to 501b. pressure, your compressur cylinder should be water- 
jacketed. On expanding from 50 Ib, to 2lb. pressure the temperature 
would fall, and you would either have to use a cold blast or heat it by 
a regenerator of some kind. It would, we think, be quite possible to 
blow a small furnace and drive pneumatic hammers from the same 
source. Rivet furnaces are occasionally blown from the pneumatic 
tool mains. A chamber of some kind in which to reduce the pressure 
would be advisabte. 


INQUIRIES. 


LIEBERMAN WIRE CLOTH. 

Sir,—Can any of your readers kindly tell me where I can obtain the 
addresses of manufacturers of Lieberman wire clcth, as I am in want of 
coasiderable quantities at an early date? NEMo, 

January 18th. 


ERRATUM. 


In our résumé of engineering work for the past year, in our notice of 
the 8 ,uth-Eastern and Chatham Railway, we said that the new express 
engines abvut to be introduced will be fitted with Belpaire boilers, and 
driving whee's 6ft. é6in. instead’ of 6ft. 4in. as heretofore. This latter 
figure should be “‘ 6ft. 8in.,” not ‘‘ 6ft. 4in.” as stated. 








MEETINGS NEXT WEEK. 


Socrgty or Arts.—Wednesday, January 25th, at 8 p.m. Ordinary 
meeting. ‘“ London Electric Railways,” by Hon. Robert P. Porter. 

Roya. Institution oF Great Britain.—Friday, January 27th, at 9 p.m. 
“The Life History of the Emperor Penguin,” by Edward A. Wils un, 
M.B., F.Z.8, 

INSTITUTE OF Marine Enoineers.—Monday, January 23rd, at 8 p.m., 
at 58, Romford-road, Stratford, E. Adjourned discussion on ‘“‘ Economy 
by Insulation.” Paper by Mr. R. B. Lyddon. 

Tue INstrTruTion or Etecrricat ENcIngEers.—Thursday, January 26th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary general meeting. Discussion on ‘ Fuel 
Economy in Steam Power Plants,” by W. H. Booth and J. B. C. 
Kershaw. 

Tue Institution or Crvit ENoingEers. — Tuesday, January 24th, at 
8 p.m. Ordinary meeting. Papers: ‘* Notes on the Working of the 
Sh ne System of Sewerage at Kurachi,” by James Forrest Brunton, 
M. Inst. C.E. ‘The Sewage of Douglas, Isle of Man,” by Edmund 
Herbert S:evenson and Edward Kynaston burstal, MM. Inst. C.E 
Friday, January 27th, atSv.m. Students’ meeting. Paper, ‘ Concret2 
Making on the Admiralty Harbour Works, Dover,” by T L. Matthews, 
Stud. Inst. C.E. 
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DRY AIR IN THE BLAST FURNACE, 


On the 23rd of last October Mr. James Gayley, 
President of the American Institute of Mining 
Engineers, and Vice-president of the Carnegie Steel 
Works, Pittsburg, read a paper before the Iron and 
Steel Institute on the use of dry air in blast furnaces. 
This paper we reproduced and commented on it in 
our issue for November 18th. Torefresh our readers’ 
memory, we may say that Mr. Gayley, for experi- 
mental purposes, supplied a large blast furnace 
with air dried by cooling it so that it deposited its 
moisture, and he claims to have very greatly in- 
creased at once the output of the furnace and its 
economy. The saving in coke per ton of iron 
made is about 20 per cent. This remarkable 
paper has received at least as much attention 
in France as in the United States or this 
country ; and the last number of the Bulletin de la 
Société d’ Encouragement pour U Industrie Nationale 
contains two critical articles on it, the one by M. 
Ch. E. Heurteau and the other by M. H. le 
Chatelier, which deserve careful consideration. 

Neither of these eminent authorities is prepared 
to accept Mr. Gayley’s statement as in any sense 
complete. Neither believes that the thermodynamic 
effect of excluding water can produce a saving of 
anything like 20 per cent. M. Heurteau mentions 
the reduction in volume of the air as one source of 
economy. For the rest he criticises American 
general neglect of economy in ironworks, and hints 
that if the system can be worked to advantage in 
America it ought to give still better results in more 
careful and scientific French hands. M. le 
Chatelier, whose views on the chemistry of the 
question we have already set forth on page 20 





of our impression for January 6th of the present 
year, writes at much greater length, and is far 
more severe in his criticisms. He asks three 
questions :—First, are the results announced exact ? 
Secondly, can they be reproduced in France? 
Thirdly, what is the cause of the results? As the 
honesty of Mr. Gayley is unimpeachable, errors can 
only be those of observation or involuntary mental 
bias. Yet there are inconsistencies which demand 
explanation. Why, for example, was the tempera- 
ture of the blast raised from 385 deg. Cent. 
to 465 deg. Cent.? Was it because the stoves had 
been cleared of dust for the experiment? He then 
points out that the conditions are very much the 
same naturally in winter as they were made arti- 
ficially in summer. But in regular work no such 
difference as 20 per cent., or anything like it, 
distinguishes the winter from the summer con- 
sumption of coke. As to whether the system will 
or will not give the same results in France as in 
the United States, M. le Chatelier reserves the 
expression of opinion, because so much must 
depend, he thinks, on the nature of the oze, the 
quality of the coke, and the kind of iron made. 
The last question is that which possesses most 
interest for us. Assuming that an economy is 
effected, what is the cause of it ? 

He begins by pointing out that the removal of 
6 grammes of water per cubic metre of air could not 
represent a saving of more than 3 per cent., instead 
of the 20 per cent. named by Mr. Gayley, and he 
goes on to expound the theory that less coke 
suffices because sulphur is got out of the pig. 
With dry air the sulphur surrendered by the coke 
burning before the tuyeres is at once seized by the 
lime in the charge, and cannot gain access to the 
iron sponge further up in a colder zone. When, on 
the contrary, water is present, the absorption of the 
sulphur by the lime is not complete, because of the 
presence of hydrogen. Divested of complication, 
this apparently means that the combustion of the 
sulphur must produce part of the heat required for 
the reactions, or else that, because the sulphur is 
taken up in the lime, the reactions are simplitied, 
and it becomes possible to work the furnace at a 
lower temperature, and, therefore, with less coke. 
M. le Chatelier is not dogmatic; indeed, he goes 
on to point out that the question at issue can only 
be solved in France by a costly experiment. 

It will be seen that the eminent French metal- 
lurgist has not referred in any way to two facts of 
the utmost importance to which we think it advis- 
able once more to draw attention. The first is that 
no water can possibly find its way to the tuyéres. 
The moisture in the air is all of necessity converted 
into highly superheated steam in the Cowper stoves. 
Assuming that dissociation takes place, then a small 
quantity of hydrogen and oxygen will get into the 
furnace. How is it possible that any reaction 
between this hydrogen and the sulphur of the coke 
can reduce the coke consumption by 20 per cent.? 
If it does, then we must modify all our notions 
concerning thermal efficiency; and the chemist is 
bound in fairness to give a definite statement of the 
reactions which take place within the furnace in 
the presence of a minute percentage of superheated 
steam in the neighbourhood of the tuyeres. 
Furthermore, it is clear that large quantities of 
water enter the furnace with the ore, and also with 
the coke. What is the reason that this water plays 
no part of importance? Is it that it is only at or 
about the tuyere zone that hydrogen can do 
mischief ? 

The second fact-is that which we have already 
advanced as the explanation of the whole gain. It 
is that the weight of air sent into the particular fur- 
nace concerning which Mr. Gayley wrote was much 
increased by reducing its temperature. It would 
seem that the facts are not fully grasped. Let us 
suppose, to exaggerate the circumstances and make 
them more readily comprehensible, that the weight 
of air per cubic foot at normal temperatures was 
just twice what it really is per cubic foot, the pres- 
sure remaining the same. It follows that blowing 
engines of a given size would for the same horse- 
power deliver the same volume of air as they do 
under existing conditions, but the weight of oxygen 
sent into the furnace would be doubled. Now, the 
volume of the air in a furnace signifies nothing, 
the weight of oxygen everything. Again, let us 
suppose that the ports and passages in a stove are 
too small. As the volume of air delivered would 
remain unaltered, these same contracted ports would 
now pass twice the weight of oxygen they passed 
before without throwing any extra load on the blow- 
ing engines. The result would be in the main that 
the efficiency of the blast furnace would be doubled. 
But it is well known that various sources of loss 
remain constant, no matter what the rate at 
which the furnace is worked. The bigger the output, 
on the whole, the less will be the cost of fuel. 
Now the Isabella furnace, the subject of Mr, 
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Gayley’s experiment, was obviously, on his showing, 
doing badly. The output was small for so large a 
plant; the stoves were wrong in the matter of 
ports; the engines were overdriven to get air 
enough through the tuyeres. All the conditions 
were just those under which an increase in the 
density of the air would be of most use; and the 
cooling of the air—not the drying—augmented its 
density. One immediate result was, as shown by 
Mr. Gayley, that the engines had to be reduced in 
velocity. In all this, however, we see no particular 
promise that results anything like so good can be 
obtained with other furnaces working under more 
favourable normal conditions. 

The whole question is far too important to be 
left in its present condition of incertitude. It is 
the bounden duty of the metallurgical chemist to 
set forth clearly the part which a small quantity of 
steam gas can play in a blast furnace. To us and 
to many others the end seems out of all proportion 
to the means. Our own explanation is purely 
mechanical. It suggests the reduction in the 
volume of air per pound of oxygen as the reason 
why Mr. Gayley got his furnace up to a normal 
output. It is not in any way clear that the coke 
per ton of iron was less than will suffice in other 
and better furnaces under ordinary conditions. This 
and many other points must be cleared up before it 
is possible to attach its real value to Mr. Gayley’s 
invention. 


STEEL AND THE AMERICAN TARIFF. 


PRESIDENT RoosEVELT, who said practically 
nothing on the subject of tariff revision in his 
message to Congress, has now declared for early 
action towards this end. In his message he simply 
stated that he would communicate specially with 
Congress on the matter at a subsequent date, and 
advices from the other side make it clear that we 
are on the eve of receiving that communication. A 
special session will be held to discuss the situation. 
and the President is said to favour a readjustment ol 
the rates of duty “as the public interest may 
demand,” and is understood to advocate revision 
solely on the ground of expediency and not as in- 
volving any question of principle. He desires to 
leave the two Houses to agree on a measure, 
and expresses himself as ready to summon Con- 
gress immediately the leaders have come to an 
arrangement. No doubt what will be done will 
follow the lines laid down in the late 
Mr. McKinley’s famous reciprocity speech at 
Buftalo, the general trend of which Mr. Roosevelt 
is believed to regard with favour. To English 
manufacturers the question is of very great im- 
portance, because a more moderate scale of duties 
will mean better trade with the United States in 
various directions, without any injury to America’s 
best economic interests. The tariff was, in fact, one 
of the most prominent issues in the recent elec? 
tions, and since then it has become quite the 
“livest’’ question before the country, and practi- 
cally the only question of policy in which the people 
are taking an interest. It is widely felt, even among 
the advocates of high tariffs, that the present scale 
of duties is altogether too high, now that the 
country has made rapid progress in the develop- 
ment of its vast and varied resources, and that rates 
which may possibly have been justified in the 
infancy of American manufacture tend now to the 
disadvantage of the people at large by concentrating 
interests in a few hands, which are in a large 
degree above the law, and are, above all things, 
unscrupulous in attainment and maintenance of 
their control. What is known as the “Stand pat” 
party deprecates all interference, but the President 
is not above taking a hint when the trend of popular 
opinion becomes manifest. No doubt there would 
be some disturbance of trade, but it is pretty certain 
that there must be tariff revision in the next four 
years : and it is much better to have the new adjust- 
ment made at the beginning of that term than at 
the end, or in the latter half of it. Proposed 
changes of whatever kird will produce some un- 
certainty in business calculations, and actual 
changes will cause some temporary disturbance. 
At the special session the attention of Congress can 
be concentrated upon the subject, with a vigilant 
and alert public opinion waiting upon its action, 
and the work can be done without long delay and 
protracted uncertainty. Then can follow a sufficient 
period for business and industry to adjust them- 
selves to changes—which need not be disturbing, 
and should promise substantial improvement by a 
reduction of duties—before another Congressional 
campaign is entered upon. 

A number of industries would no doubt be shaken 
up by a revision of the existing import duties. 
None would be disturbed more than some branches 
of the iron and steel trade, for none has benefited 


which has grown altogether anomalous, and which 
benefits the few at the expense of the country as a 
whole. The purpose of Protection is mainly to 
secure the domestic market for home producers. 
With an industry like that of iron and steel, for 
which America has every advantage of cheap pro- 
duction, and the capacity of which has outgrown 
the home demand, to shut out foreign competition 
has the effect of shutting in the industry and prac- 
tically confining it to the domestic market. Prices 
would then naturally be determined by competition 
within the limits of the domestic field of production 
and consumption, and if unrestrained this compe- 
tition would bring values down to a legitimate 
level in relation to demand and supply in the 
market thus circumscribed by the tariff barrier. 
If, on account of the extent of this domestic field 
of activity and the freedom of competition, the 
cost of production were brought as low as that 
of other countries which supply foreign markets, a 
surplus might be produced for export and sold to 
advantage, except where it met the obstruction 
of defensive tariffs elsewhere. Even where these 
existed, if they applied equally to imports from 
all countries, American industry would be at no 
disadvantage in competing with others in foreign 
markets save in the cost of transportation and 
exchange. But if within the tariff barrier those 
engaged in the industry are able to combine for the 
purpose of keeping up prices, either by monopolising 
material or any process of production, or by associa- 
tions and pooling agreements, the effect would be to 
keep up cost as well as price, and cripple the power 
to dispose of a surplus abroad. This is what has 
happened in the United States. There is no abso- 
lute monopoly, but the steel rail makers have got 
near enough to such a condition to be able to 
maintain prices at 28 dols. per ton in the home 
market, while selling the same articles—the surplus 
has to be disposed of somehow—in Canada and Europe 
at 21 dols. or less. At every point the tariff shield 
is held against foreign competition, and at every 
point domestic competition is strangled by partial 
monopolies or pool agreements, and an artificial 
level of cost and price is maintained which makes it 
a peril to produce in excess of the domestic demand, 
as the surplus cannot be disposed of outside the 
barrier without a sacrifice. Under this system 
there is large profit within the tariff enclosure in 
times of active demand which industries using iron 
and steel as material and consumers of their 
products must pay; but when demand is supplied 
or is suppressed by high cost of supply, there is 
sluggishness, if not stagnation, within that same 
enclosure, for the closing of inlets has clogged 
outlets for supplies. This is what has happened for 
the past year or more, and, although there is 
domestic activity again at the moment, it is doubtful 
whether it will last, or, if it does, whether the evil 
of over-production will not outweigh the advantages. 


We have referred expressly above to the case of 
steel rails. The virtual monopoly in this com- 
modity is a very striking example of the abuses of 
excessive Protection. Recently the Steel Rail 
Association decided to maintain the price at 28 dols. 
per ton, the return of the Lackawanna Steel Com- 
pany to the fold on its resumption of steel rail 
manufacture making the party complete and 
harmonious. The combination, presuming upon 
the growing needs of the railroads and the impera- 
tive demands that must come in time, and upon the 
duty of 7-84 dols. a ton on foreign rails, has held to 
its position, slowed down its production, ‘‘ dumped ”’ 
surplus in foreign markets, and waited for the rail- 
roads to “come in time.” This is what they are 
now being driven to do. The Steel Rail Association 
consists of the United States Steel Corporation, the 
Lackawanna Steel Company, the Pennsylvania 
Steel Company, the Cambria Steel Company, and 
the Maryland Steel Company. The only other 
producers of rails are the Tennessee Coal and Iron 
and the Colorado Fuel and Iron Companies, and their 
competition is not sufficient to affect the price of the 
“combine.” The cohesive element of the Associa- 
tion is a pooling of the earnings and their appor- 
tionment of percentages according to the producing 
capacity of the constituents. The actual production 
is adjusted substantially in accordance with the 
apportionment of earnings, with such variations as 
may be necessary from the distribution of orders. 
It is said that the annual tonnage capacity is placed 
at 2,000,000 tons for the Steel Trust, 600,000 for 
the Lackawanna Company, 400,000 for the Penn- 
sylvania, 300,000 for the Cambria, and 200,000 for 
the Maryland. Some concessions are made in the 
pooling, and the exact percentages are not made 
known to outsiders, but they are understood to be 
approximately 60, 15, 10, 10, and 5 per cent. for the 
members of the Association in the order named, 
with a variation above and below 10 per cent. for 
the Pennsylvania and Cambria Companies respec- 


not greatly matter what the exact division of the 
pool may be. The important point is that there js 
a rigid combination of the factors producing nearly 
all the steel rails of the country, which apportions 
and divides the earnings from a general pool upon 
fixed percentages. In other words, there is prac. 
— an absolute monopoly in the business, madg 
possible and maintained by the high tariff. 


THE WHEELS OF MOTOR VANS. 


THE new regulations for the use of motor yang 
which we published in our impression for January 6th 
cannot fail to stimulate invention in various diree. 
tions. In none, perhaps, is it more needed than iy 


future vehicles which will still be known as moto, 
vans. As much as eight tons can be allotted to one 
axle, the eight tons including, we presume, the weight 
of the wheels. These may very easily weigh a ton 
each. Certain privileges, it will be seen, are to be 
conferred on wheels which are “elastic.” With 
them the speed may be eight miles an hour, while 
itis but five without them. It is, therefore, to be 
expected that the spring wheel will once more 
come up for consideration. The subject is ripe for 
discussion ; and it is to be hoped that care will be 
taken to confine what may be said on the subject 
within such circumscribed limits that some result 
worth having will be reached—a thing quite out of 
the question if discussion wanders away into side 
issues as to the general design of the vehicles, the 
number of axles, and so forth. 

A load of eight tons on the driving-wheels of 
traction engines, although exceptional, is not un. 
known, and the leading firms of traction engine 
builders understand perfectly what can and cannot 
be done commercially in the construction of wheels 
fit to carry loads of three to four tons on each. Up 
to the present, however, few attempts have been 
made to run at speeds over three or four miles an 
hour with heavy traction engines, and a method of 
construction which will answer fairly well for that 
speed will not necessarily suit speeds twice as high. 
Of course, it is understood that the motor van is not 
a traction engine, but it may well be asked in what 
way, so far as the wheels are concerned, any real dis- 
similarity exists. In point of fact, the whole 
difference lies in the road, and not in the engine. 
The boiler may be different in shape, the cylinders 
under it instead of on top of it; part of the load 
may be carried on the machine, and there are 
various differences in detail. But the wheels are 
not affected by all this. What does affect them is, 
as we have said, the roads to be traversed. The 
traction engine proper is intended to go anywhere, 
into a farmyard or a brickfield, down country lanes 
and parish byways. We have only to look at any 
of the traction engines which travel our suburbs 
to see that they have been nearly up to the ashpans 
in mud. The motor van, on the other hand, is intended 
to run on good roads; and wheels are possible with 
it which could not be used with a traction engine. 
To carry eight tons a traction engine would have 
wheels 6ft. to Sft. in diameter, and 18in. to 24in. wide. 
The wheels of the motor van will be about one-half 
this size, possibly even less, and so long as wood 
pavement or the best possible macadam is available, 
the van will be able to proceed. So far as the 
streets of great towns go, the motor van can get 
along; but it is well to remember that vans cannot 
confine their operations to the streets. We find, 
for example, brewers delivering beer to public- 
houses in the country—in districts, too, where the 
roads are anything but good. A small diameter 
narrow wheel, on a bad unsound track will quickly 
make it worse. Ultimately the surface will be 
broken through, and then the further _ opera- 
tions of the van will be confined to efforts at 
extraction. Not long since a correspondent 
directed attention to the very well-known fact 
that a little snow on a frozen road rendered 
his motor vans useless because the wheels were 
smooth. Under the new regulations diagonal 
ribs may be used such as are fitted to traction 
engines, but too much must not be expected from 
these. When roads are really slippery there are 
only three methods of getting adhesion. The first 
lies in the use of india-rubber, preferably, for heavy 
vehicles in the form of a flat band, as used some 
thirty years ago by Mr. Thomson with most 
eminent success. The second consists in surround- 
ing the wheel with flat hemp rope packed into a 
deep groove—a method which answered admirably 
in the hands of Mr. Leonard Todd, of Glasgow: 
and, thirdly, in the fitting of wood blocks, end on of 
the grain, into pockets round the wheel rim, as 
practised by Mr. Boulton, of Ashton-under-Lyne. 
There is one other method thoroughly efficient, but 
illegal, to wit, the fitting of the wheel rims with 
short steel spikes. We doubt if in the long run 
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wheels, when an engine is struggling to get up a 
ill. 
. [t may be taken for granted that a yreat deal of 
work will be done by the motor van of the future 
on superlatively good roads. In fact, it is these 
roads which render the van possible. They are just 
as essential as are rails to a locomotive engine. 
But as we have said, some work must be done on 
bad roads; and the makers of motor vans will have, 
we think, to face this unpleasant fact. The wheel 
that is best for the country highway is certainly not 
the best for, let us say, the wood pavement of 
Brixton Hill or the Strand. For the latter a 
minimum legal width is good; for the former the 
legal minimum width is out of the question. The 
hearing surface of the wheel will be settled not by 
Act of Parliament, but by the nature of the roads to 
be traversed. The influence of the road is felt in 
the diameter and the breadth of the wheel. While 
drivers 3ft. high and 6in. wide might get on very 
well indecd on wood pavement, they would fail 
absolutely in wet weather on even a fairly good 
country highway. 

It may be taken as certain, we think, that motor 
vans built under the new regulations as to per- 
missible weight will have much bigger wheels than 
those used heretofore ; and the cost of wheelsof this 
kind increases about as the square of the diameter. 
Unless a spring wheel is used, the best material by 
far is wood. Wheels of the artillery type are very 
resilient, silent, and for high speeds in all ways 
superior to steel wheels. They are not cheap if 
they are properly made ; but they will soon pay for 
themselves if compared with steel wheels, in which 
the parts are riveted together. These will not last 
at high speeds on hard roads without constant 
attention and great care that loose rivets are re- 
placed at once. Wooden wheels have been used 
with very great success years ago in traction engines, 
and now for motor vans and motor cars. So far we 
are traversing proved ground. When we come to 
consider the spring wheel we are in quite a different 
atmosphere. The only thing certain about it is 
that all the large firms—notably Fowlers, of 
Leeds—have spent considerable sums in develop- 
ing inventions intended to give resilience to 
the wheels of traction engines, and all these 
trials have ended in failures. Perhaps some day 
we may set before our readers a detailed explana- 
tion of why the spring wheel has not succeeded. 
For the present the patent fact is that a good 
spring wheel is wanted, that it has been sought for 
for about forty years and has not been found. 
Possibly the moment of its invention is at hand. 
The fact in favour of this view is that the conditions 
of use are much more favourable in the case of a 
motor van than a traction engine. The influence of 
the good road will operate in this direction also. 
The problem presented to the inventor is much 
more difficult of solution than appears at first sight. 
The solution will never be reached unless it is fully 
recognised that tie wheel and the road constitute a 
mechanical combination which must be dealt with 
asa whole. It is one thing to make a model wheel 
which is successful on a boarded floor, quite another 
to make a wheel which will traverse soft macadam, 
loose sand, a couple of inches of sticky mud, or a 
hard frozen roads covered with light snow. 
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PROGRESS OF BRITISH SHIPBUILDING. 


Tut “ Lloyd’s Statistical Summary of Shipbuilding 
at home and abroad during the year 1904” has just 
reached us. From this we find that, exclusive of war- 
ships, 712 vessels of 1,205,162 tons gross—namely, 613 
steamers of 1,171,875 tons and 99 sailing vessels of 
33,787—were launched during the year in the United 
Kingdom. Of this number a total of 979,993, or 814 
per cent., has been built for registration in the United 
Kingdom. This, however, by no means represents 
the net increase in shipping. The wastage during 
the year amounted to some 259,000 tons, and about 
361,000 tons were sold to foreign or colonial owners. 
On the other hand, 5500 tons were built abroad for 
United Kingdom owners, and some 63,000 tons were 
purchased from foreigners. The net result has been 
that the tonnage owned by this country has increased 
by about 429,000 tons. This figure, we may mention, 
compares with 313,000 tons in 1899, 220,000 in 1900, 
543,000 in 1901, 643,000 in 1902, and 405,000 in 1903. 
The average of all these is 425,000, so that last year was 
just a shade above the average. Nevertheless, the total 
output, though it was 15,000 tons better than in 1903, was 
the lowest, with the exception of that year, since 1897. 
It is interesting to note, as indicating the advance of the 
use of steel, that 99°71 per cent. of the total tonnage 
launched has been built of that material; only °17 per 
cent. of iron, and only :12 per cent. of wood. Another 
feature emphasised in the returns is the continued 
tendency towards increase in the size of vessels. 
It is true that in 1904 only fifteen vessels of 6000 
tons and upwards—three of them over 10,000 tons— 
were actually launched, but there are at present 
under construction twenty-five vessels of 6000 tons and 
upwards, of which eight are over 15,000 tons each. The 
largest ships launched during the year were the Caronia 


of 20,000 tons gross, followed by the Victorian and 
Virginian, of 11,000 tons each. Another point to notice 
in the returns is the advance of the use of the steam 
turbine. Thirteen vessels, with a total gross tonnage of 
41,802, which are to be provided with steam turbines, were 
launched. In addition to the two large express steamers 
for the Cunard Company, five additional vessels, with a 
gross tonnage of about 29,500 tons, which are to be fitted 
with this form of engine, are now under construction. 
It is satisfactory, also, to be able to record that at the 
present time the work in progress is 151,000 tons, 
or nearly 17 per cent. more than it was twelve 
months ago. 


SCREW GAUGES. 


Tux screw gauges branch of the Engineering Standards 
Committee is determined to run its quarry to earth. The 
Committee, having failed to obtain by prayer or exhorta- 
tion a set of gauges which come up to the standard 
which they have set themselves, are now tempting the 
cupidity of possible makers by offering a premium of fifty 
guineas for a set of limit gauges for a in. Whitworth 
screw, or a prize of ten guineas for a set of drawings of 
such gauges. We doubt if even this tempting offer will 
bring them their desire. They are, we venture to think, 
aiming at a quite undesirable degree of accuracy. They 
appear to want a thread of such precision that it will 
touch equally all over, or wherever they may ultimately 
decide that it should touch, and they want a set of gauges 
to prove that it does so. We do not hesitate to say that 
screws of this kind—which, we believe, it has not been 
found possible to make, even under the highly artificial 
conditions of the National Physical Laboratory—cannot 
be made at all commercially, and, if they could, would be 
found quite unnecessary. For nearly every purpose the 
present standard limit gauges fulfil all requirements, 
and in the few cases where a special screw is desired 
it can be made by a long process of grinding and 
lapping. The small interest which the mechanical 
engineer takes in this search for an ideal for which he 
does not care two jack straws was well brought out by 
the fact that not a dozen witnesses could be induced to 
give evidence at the sittings of the Committee last year. 
The Committee may, or they may not, get the set of 
standards they want, but, whatever happens, it is certain 
that noone will suffer if they do not; and, provided they 
do not upset present standards, mechanical engineering 
will be hardly at all affected if they do. 


THE COST OF WARSHIP BUILDING. 


Ir is to be regretted that Lord Brassey, whose speeches 
on naval questions are always received with the greatest 
attention, should have inadvertently fallen into a serious 
error in giving the relative cost of naval shipbuilding in 
America, on the Continent, and in this country. Ifthere 
is one thing above all others in which British engineers 
may claim pre-eminence, it is in the cost and time of 
building vessels for the merchant service or the Navy. 
America, as her own shipbuilders have been the first to 
declare, is, in spite of all efforts, unable to approach us in 
the matter of price, and German and French ships are 
still far more expensive than British vessels. The 
mistake into which Lord Brassey fell was in supposing 
that the estimates for American vessels are comparable 
with our own estimates. As a matter of fact, they are 
far from comparable. In the first place, the battleships 
which he contrasted are neither of the same displacement, 
gun power, nor speed; and in the second, whereas the 
figures for British ships are based upon their cost up to 
the moment shen they are ready for commission, the 
estimates for American ships which Lord Brassey 
quoted were the contract prices for the shells alone, that 
is, certainly without armour or armament, and possibly, 
in some cases, even without propelling machinery. 
other figures had been sought Lord Brassey would have 
fonnd that, ton for ton displacement, American warships 
cost substantially more than those of our Navy, either as 
built in private or Government dockyards. 








YORKSHIRE STEAM COAL AT THE 


HUMBER PORTS. 


THe advancement made in the shipment of Yorkshire 
steam coal from the Humber, ports of late years has been 
most marked, especially that of South Yorkshire hards, a coal 
now much sought after. Prices of late years have fluctuated 
greatly, but the quality of the coal offered has always pro- 
tected its position in the market. It is also somewhat 
remarkable that the best qualities of ‘‘ hards’’ so largely 
exported from Hull and Grimsby last year did not suffer very 
much from the coal tax, but secondary and inferior qualities 
of coal were greatly affected. Purchasers refused to pay the 
impost, and as a result Westphalian and other coal fore- 
stalled it in the market. A somewhat striking example of 
this fact is looked for in connection with the extensive strike 
now in operation in Germany. During the week inquiries 
have been made in West Yorkshire for coal for Germany, but 
as yet no inquiries have been made for South Yorkshire 
‘‘hards.’’ This is explained by the fact that supplies from 
West Yorkshire can be had at 1s. to 1s. 3d. per ton less, and 
some of the collieries have an easy tonnage rate to Hull and 
Goole. South Yorkshire coalowners are looking for indirect 
benefits from the fact that should the disastrous strike 
continue there will be considerably less coal to sell in the 
open market. It is interesting to note that the returns of 
the shipments, chiefly made up of Yorkshire coal from Hull, 
Goole, and Grimsby last year, made considerable advance- 
ment, notwithstanding the fact that in 1903 large extra 
consignments were forwarded to America during a strike 
which prevailed there. The shipments to foreign ports at 
Hull last year, together with those of the two other ports, 
reached 3,176,566 tons, against 3,126,596 in 1903, an increase 
of rather over 47,000 tons. Hull had an increase of just over 
16,000 tons, Grimsby shipped rather over 15,000 tons more, 








and Goole surpassed the tonnage of the previous year by 





15,€57 tons. It has been stated by a coal authority that it 
is estimated that the shipment of coal from Goole last year 
was reduced by a quarter of a million tons by the coal tax, a 
striking fact in view of the vast demand which it is expected 
will prevail for secondary qualities of Yorkshire coal should 
the strike continue. The situation at Grimsby in regard to 
some large contracts for one of the large steam fishing 
trawler companies is just now interesting. One large com- 
pany engaged in the trade has accepted tenders sent in by 
South Yorkshire coalowners for best hards on the railway 
companies’ terms—8s. 3d. per ton. Another company is, 
however, standing out for a concession, and, it is stated, is 
introducing Derbyshire steam coal, which can usually be 
purchased at 1s. per ton less than the coal offered. The 
South Yorkshire owners claim that for steam-generating 
purposes their coal far exceeds other fuel on the market, and 
they are sanguine of the results, which they contend are 
sure to tell in their favour. 








NEW YORKSHIRE COLLIERY. 


CoNsIDERABLE interest is just now taken in a new venture 
undertaken by Earl Fitzwilliam on his Yorkshire estate 
between Barnsley and Sheffield. The undertaking is in the 
form of a large new colliery which is to be sunk at Elsecar, 
near to the Great Central line. The family rank amongst the 
oldest of South Yorkshire coalowners, and as some of his 
lordship’s existing collieries are getting far advanced, doubts 
have at times been entertained as to his quitting the 
business. It is therefore some satisfaction to find, after 
rumours of years’ standing, that a new colliery is about to 
be sunk on a large scale. During the week operations have 
been ‘commenced in earnest. A new large storehouse is in 
course of erection, the boiler beds are being put down, and 
arrangements made for erecting a temporary head gear 
for sinking purposes. Two powerful sinking engines have 
been ordered, and surveyors connected with the Great 
Central Railway Company have during the week visited the 
site and made arrangements for the laying down of a new 
branch to the site of the shaft. 

It is understood that the colliery will be laid out in accord- 
ance with modern methods, and will, when sunk, find 
employment for a large number of hands. At an existing 
colliery belonging to his lordship a large new machine, 
capable ‘of weighing the high-capacity wagons belonging to 
the Great Central and North-Eastern Railway Companies, 
has been put down, being probably the first of its kind in 
South Yorkshire. 











DOCKYARD NOTES. 





THE German battleships of the Deutschland class will 
differ considerably from the Braunschweigs in appearance. 





THE story that at the recent crisis there was no coal at 
Gibraltar is one of the most absurd canards ever set afloat. 
The full measure of it may be gauged from the fact that the 
warships at Gibraltar at the time had mostly gone there to 
take in coal ! ka ce 

Some long-projected Dutch monitors, of the Reinier 
Claesen type improved, appear to be at last in hand. They 
are dignified with the title of ‘‘ inland battleships.’’ 





OBSOLETE ships are now being towed daily to the Kyles of 
Bute and other dumping grounds, to the great indignation of 
local yachtsmen. We note that one or two newspapers have 
entered feeble protests against the Great Change, on the 
grounds that the present war has indicated that in certain 
circumstances old ships can be useful. This isso; but the 
Russian obsolete ships did nothing at all, and the Japanese 
boats nothing either except getting blown up instead of more 
modern vessels. This is all very well; but modern vessels 
would probably never have been risked in the same way, and 
the law of strategy demanding warships to potter about a 
hostile harbour has yet to be formulated, 








THE MONT BLANC RAILWAY. 





On the 3rd of August, 1904, a concession was granted by 
the Conseil Général of the Department of the Haute Savoie 
to Messrs. Couvreux and Durand for an electric rack railway 
from Le Fayet, on the Paris, Lyons and Mediterranean Rail- 
way, to the summit of Mont Blanc, and on the first section, 
extending to the Aiguille du Géuter, 12,590ft. above the sea- 
level, the works have been commenced. The plans, which 
are generally similar to those of the Jungfrau line, have been 
prepared by Mr. Duportal. The starting point, Le Fayet, on 
the branch line coming from Geneva, which is also that of 
the Chamonix electric line, is 1902ft. above the sea-level, and 
114 miles from the summit by the route followed, which is 
mostly in the open, with four tunnels of 853ft., 1279ft., 
820ft., and 7316ft. long respectively, at the upper end. The 
total difference in height is 10,630ft., the gradients of the 
line varying from 92 to 232 per mille (1 in 11 to 1 in 44), 
and stopping places will be provided at intervals varying 
from 1870 yards to 3550 yards apart. In order to pro- 
tect the passengers against mountain sickness, the travel- 
ling speed is to be so arranged that the lift realised shall not 
exceed 4000ft., corresponding to an average rate of 4°35 miles 
per hour. The gauge of the lineis 1 m., the minimum radius 
of curvature 50 m.—164ft. The rails weigh 42 1b. to the 
yard, each length of 34:5ft. is carried on twelve iron 
cross sleepers, the rack rails are similar to those on the 
Jungfrau line. The tunnels are horseshoe shaped in sec- 
tion, with a breadth of 114{t. at the bottom, and 13ft. l}in. 
at the broadest part of the arch, the heights varying between 
11}ft. and 123ft. The carriages, to be bs high above the 
top edge of the rails, and 8-2ft. wide, will be run in trains of 
three, consisting of a 14-ton motor coach and two 4-ton 
trailers, with a total carrying capacity of eighty passengers. 
From ten to twelve trains will be run daily. From the 
terminus of the line as at present conceded, a further length 
of tunnel of about 24 miles will be required to reach the 
summit of Mont Blane, which is 15,780ft. above sea level, 
or nearly 3000ft. higher than the Aiguille du Gouter. 
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PILE DRIVER. 


Wer give below an illustration of a portable hoisting 
engine which is arranged for pile driving. It is constructed 
by Messrs 
In the machine shown in the engraving—Fig. 1—the upper 
barrel is used for pile driving, and in this case the monkey, 
or ram, is permanently connected to the hoisting rope, and 
in its descent on to the head of the pile uncoils the rope 
off the barrel. 
arranged to run freely on its shaft, so as to offer as littl» 


e? 











Fig. 1—PILE DRIVER HOIST 


resistance. to the falling weight as possible. When raising 
the load it is connected to the large spur wheel by means cf 
a friction clutch, actuated by a hand lever. The clutch, 
which has-been designed by the makers for this machine, is 
of special construction, aud is of great holding capacity. A 
load .of 24 tons can be lifted directly from the barrel by 
applying only a moderate pressure on the hand lever. A 
detailed drawing is given in Fig. 2, from which it can be 


seen that the action consists of pressing hard beechwood | 


slippers against the inside of a cast iron drum on the hoisting 
barrel. 
contact with the drum by means of the screw B, and this is 
actuated by the lever C, which receives its motion from tke 
sliding sleeve D. It is claimed that a large number of blov s 


Henry Sykes, Limited, Bankside, London. | 


The latter, which is Qin. in diameter, is | 


The slippers are fixed at A, and are brought in | 


| 
| of expansion is eleven times less than that of cast steel. | 
| Thus, the point B may be considered to remain constant for | 
all practical ranges of temperature. | 


The arrangement of | 
| the valve can be seen in Fig. 2. The valve itself is made of | 


| spindle, where it is secured by a lock nut. The spring S, | 
| the tension of which is regulated by T, is used partly to | 


balance the pressure on the valve, thus diminishing the | 


NEW PIPE-BENDING MACHINE. 


WE illustrate below a new pipe-bending machine to dea 


Delta metal, and is screwed up to a shoulder on a mild steel | with iron, steel, or copper pipes while cold, which wij 


interest those who, like shipbuilders, have reason to fgg] 
dissatisfied with the awkwardness, delay, and expense 
attaching to the work of pipe bending in ship outfitting, repre. 














Fig. 1- GRANGER’S STEAM TRAP 


stresses on the lever mechanism. Special provision has been 


sented by the impossibility, as a rule, of accomplishing such 


| made for grinding in the valve; all that it is necessary to do | work away from the workshop, and the consequent carrying 
| is to unscrew the stud P, and to apply emery, or any other | backwards and forwards of pipes requiring treatment. It ix 
| grinding material, to the seating, and twist the valve round | the outcome of the want of such a device experienced by the 


| by means of the hand wheel W. 


The hand wheel can also | engineering manager of one of the largest shipyards in America, 


be used in the same manner, when it is only necessary to | The British and foreign rights in the machine have been 


| ensure a bedding of the valve firmly on its seat. The lever 
| L is forked at the bottom, and fits over a circular double- 


Hole phroueh which the 
Grading terial is applied to 
The Valve when grinding it in. = 
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acquired by John Macdonald and Son, York-street, Glagow, 
The apparatus iseasily fixed in any convenient position, and 
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Fig. 2.-DETAILS OF STEAM TRAP 


flanged nut G, in order to allow the necessary twisting of 
| the spindle. The action is similar to most expansion steam 

traps. Steam enters the inlet, and fills the tube K, which 
| expands, owing to the rise in temperature, and causes the 
casting H to move along the rod C. As water gradually 
| accumulates in the tube the temperature falls, contraction 
takes place, and the action of the stud RE on the lever L 
causes the valve to be opened, and thereby permit the water 
| to be discharged. This steam trap, as described, is suitable for 
any steam pressure for which it is adjusted. When the 
| pressure varies greatly, from a few pounds to, say, 200 lb., it 
| is then necessary to fit a compensating gear, which is shown 

in position on the apparatus by the dotted lines YJ R. The 
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Fig. 2—CLUTCH FOR PILE DRIVER HOIST 


per minute can be given by allowing the barrel to be free and 
connecting it thus by a clutch. The lower barrel is used for 
general lifting, and is particularly useful for moving the piles 
about and placing them in position, thus avoiding the 
necessity of disconnecting the monkey or rope from the upper 
barrel for this purpose. The lower drum is directly connected 
to a-spur wheel, which slides along the engine shaft, and can 
thus be brought quickly into action. The machine was tested 
with a load of 24 tons on the upper barrel and three tons on 
the lower one. It is driven by engines having cylinders of 
Gin, diameter by 8in. stroke, supplied with steam at 90 Ib. 
pressure from a vertical boiler. ~The whole is mounted 
on a strong channel steel frame, with road wheels, fore- 
carriage, and shafts, provided for transport purposes. 








EXPANSION STEAM TRAP. 


THE acompanying engravings illustrate a patented expansion | 


steam trap embodying several improvements on an earlier 
design, and manufactured by Mr. W. A. Granger, Palmers 
Green, N. The apparatus consists of two gun-metal castings 
A and H—Fig. 2—connected together by a brass tube ,',in. in 
thickness, the diameter depending upon the size of the trap. 
A rod C fixed at one end to the casting A passes through a 
hole in the lug of the other casting H, thus allowing H free- 
dom of action to slide along the bar. The bar is made of nickel 
steel, the proportions being 36 per cent. of nickel and 64 per 
cent. of steel. Tests of this metal have shown that: its ratio 


action of this mechanism is entirely automatic, and what- 
| ever the steam pressure is, it enables the trap to discharge 
| the water. The compensator consists of a piston working in 
a cylinder, the lower end of which is in communication with 
the interior of the trap, and is therefore subject to the 
same pressure as that in the tube K. The piston is kept 
down by a spring, and as the pressure in the trap increases, 
the spring yields, and allows the piston to rise to a height 
proportional to the pressure, and in so doing it gives, by 
means of an arm, a partial rotation to the spindle J. The 
latter has a coarse thread upon it working in a nut formed 
in the lug H—the nut R is not used when this gear is fixed. 
The efiect of this partial rotation is to move the spindle 
| J RE longitudinally, and this movement is conveyed to the 
| lever L, and to the valve V, causing it to open early or late, 
| depending upon the pressure in the trap. The traps are 
| made to suit any pressure up to 200 lb. The tube K has to 
be made of phosphor bronze for pressures exceeding this, 
and also for steam superheated Leyond about 390 deg. Fah. 











| 
| Tue total amount borrowed by local authorities in the 
United Kingdom during 1904 amounted to over £41,000,000, as 
compared with about £17,000,000 in 1903. While in 1903 less | 
than 190 authorities applied for about 200 loans, in the last year 
thore were about 260 authorities applying for 280 loans. County 
| councils obtained about £6,000,000—slightly more than in 1903 
| Corporations borrowed a great deal less than in the preceding 
| —— exact figures being £5,320,000 for 1904 and £8,500,0C0 
| for 1903, 


oir illustration represents it as it would be clamped securely 
to a vertical stanchion in a ship’s hold or ‘tween decks. It 
consists of a vertical frame or plate, in which are a number of 
round holes, drilled in positions relatively suited to the radius 
of the bend to be given to the pipe operated on. Into such 
of the holes as suit the particular case projecting pins are 
inserted, against which the pipe to be bent bears, and which 
keeps it pressed on the bending die. The latter isin the form of 
a segment having a concave face, and is carried on, and 
rotates with, a shaft which penetrates the frame plate, and 
carries on the opposite side a geared quadrant. This quadrant 
engages with a pinion mounted on the hub of a large hand 
wheel, by which, as the illustration shows, the apparatus is 
actuated. 

On the outer end of the segmental bending die there isa 
clamp which keeps the end of the pipe to be bent close down 
on the concave face of the die, and as the latter is rotated by 
the motion of the hand wheel and gearing, the pipe is guided 


PIPE BENDING MACHINE 


and held to the die face by the pin or pins projecting from 
the holes in the frame plate. By having the pins inserted in 
suitable holes the angularity of the bent pipe can be varied 
according to requirements, and pipes of different lengths or 


| diameters can be bent to any degree of curvature desired. 


The machine has a number of accessories which can be sub- 
stituted for others, according to the nature of the work to be 
done. Thus, whenit is required to bend the pipe into a com- 
plete coil, of one or more convolutions, a grooved roll die is 
substituted for the segment die, and a complete gear wheel for 


| the geared quadrant. 
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LETTERS TO THE EDITOR. 


ie do not hold ourselves responsible for the opinions of our 
correspondents, ) 





TANK ENGINE DERAILMENTs. 


Sin, —Allow me to thank Mr. Lea—page 48 -for the offer to 
show me his model railway ; however, | have a similar line and 
engines, and have made many experiments, : ; 
if Mr. Lea wil make experiments upon the straight portion 
of his line by running his engine at full speed with its 


tender, and afterwards without the tender, he will, no 
joubt, find the :ame results which I have found both with 
model and real engines, He will see that the oscillations of a 
tank engine, run at too high a speed, are of an altogether different 
character to those of a tender engine. In 1875, at Glen Magna, | 


ad 2 model railway; with fully 100 yards of straight line ; when 
ae ia down hill xt full fees § of 10 miles an hour the tender 
engine travelled safely, but the tank engine constantly ran off the 
rails. After making a number of experiments and alterations, I 
finally converted it to a tender engine, and had no further trouble, 

in i871 | travelled on a Midland wk -whesled queqie goods engine, 

No, 312, having 5ft. wheels, at 65 miles an hour, but a tank engine 
b the same sized wheels, at 40 miles an hour, oscilla so 
seriously that. the driver shut off. steam, and said it would not do 
to run at that rate. Here was cleat evidence that a tender engine 
could run 25 miles an hour faster than a tank engine safely, 

On a straight line in good er I have never known a tender 
engine to mount and leave the rails, due to osciliation $ but during 
the past twenty-four years I have details of thirty-three tank engines 
running off, due to the special oscillation to which they are 
subject. 

"Waviee received notice that 1 shall be called upon to give 
impartial evidence at the Assizes in March, upon a tank engine 
derailment case, it would be out of order for me te.say more on 
the subject in the present letter, or to anticipate the evidence 
which | shall have to give to the Court. 

CLEMENT E, STRETTON, 

Saxe-Coburg House, Leicester, January 14th, 


having 





Sik. —Seeing the discussion in your columns as to the safety and 
capacity of tank engines when used on fast trains, I think it may 
interest your readers to have some particulars of arun I noted on 
the London and North-Western Railway about a year ago. The 
train was one. of the Mid-Wales expresses, timed to run from 
Knighton to Shrews5ury—382 miles 11 chains—with one stop only 
at Craven Arms. Actually, we were stopped by signal for half 
a minute outside Craven Arms, and again for about the same time 
outside Shrewsbury, the last three miles into the latter station 
being rua at dead slow speed. 

‘he load was three six-wheelers and three eight-wheel bogies = 
seven and a-half coaches. Thé engine a four-wheels coupled tank, 
with radial leading and trailing wheels, The road is downhill from 
Knizhton to Craven Arms, uphill for seven miles, thence to Church 
Stretton, and down for the last 12 miles into Shrewsbury, part 
being as steep as 1 in 90, 

The log was as follows :— 








Speed. 
Knighton.. .. — ee oe -dep., 3 0 25 
Craven Arms (home signal, 11} miles) .. . arr. 3 14 45 49-1 
Craven Arms (station) .. .. .. oe --dep. 8 18 30 
Churct: Stretton eal «0 pass 3 30 25 86 
MGopost iS sc “ke de ce 46 ge te, 64. 8 ; 331 8 
Milep vst 4 Sot ct Sites eel CS 64 
Checked badly by signal 
Miteontb 2 es 2i dg beh on, wd ce ee Bae 
Shrewsbury (194 miles) -. arr. 3 46 50 


The bighest speed attained between Knighton and Craven Arms 
was 72 miles an hour, and the running after the third mile was 
never below 60, Good as this was, however, it was eclipsed on the 
run down into Shrewsbury ; between the twelfth and fourth mile- 
posts the speed maintained was 64 miles per hour, the chronograph 
giving for quarter miles consecutively 72, 75, and 75-6 miles per 
hour. 

I may add that the driver only just managed to keep his booked 
time, and did not appsar to think that he had run at any unusual 
speed. 

Another type of tank engine has also lately given me some very 
smart running. 1 refer to the Belpaire class—No, 1l1—on the 
Great Western Railway. One of these engines recently took a 
Chester to Manchester express consisting of twelve coaches, and 
maintained a speed of 65 miles per hour continuously on the level 
for about six miles. The driver assured me that the running on the 
footplate was perfectly steady throughout 

January 14th. A. G. Roprys, M.I, Mech. E, 





Sirn,—Since I had the occasion to write to you on the above 
matter | have been much impressed by Croxted’s remark con- 
cerning the smallness of the coupled wheels of tank engines. 
Herein lies probably one of the chief causes—if not the chief cause 
—of the derailments we have beard so much about. 

The reason why such an engine should, when working express 

trains, be liable to derail is not far to seek. The leading wheels, 
being generally coupled wheels, are fitted with counterweights, 
part of which fully equilibrates the rotating parts, while the other 
part equilibrates only a portion of the reciprocating masses. The 
latter part does not equilibrate anything when the counterweight 
i in its uppermost position, but would sooner be a cause of danger, 
increasing with the square of the speed. If the length between 
two rail joints is about equal to the circumference of the wheel, 
and if, in addition to this, the period of vibration of the spring is 
greater than the time elapsing between two passages over rail 
joints, it is easy to see that the superimposition of vibrations of the 
sprig and the action of the unbalanced part of the counter- 
weight when the latter is in its topmost position may have serious 
results, especially when the engine is running on curves. 
_ It would ‘be.interesting to koow whether the point has been 
investigated in the a¢cidents to which Mr. Clement E. Stretton’s 
attention has been'drawn. It seems to me. however, that the 
above explanation constitutes a serious objection against the use 
for express trains of tank or other engines having wheels of a 
diameter less than 4}ft. The objection does not, of course, apply 
to electrie locomotives. 


London, January 16th, MERNOK. 





Sir,—A speed of eight miles an hour in Mr, Henry Lea’s model 
engine corresponds to fourfold speed, or 32 miles an hour, in the 
full-size locomotive, on a linear scale of 1 to 16, and not to sixteen- 
fold speed, or 128 miles an hour; and now the centrifugal 
tendency, measured by +?’r, is the same in both cases. Abund- 
ance of steam in the model is not surprising, as the pressure 
required is ona-sixteenth the full-size pressure, or, say, 10 lb, per 
square inch, A. G, GREENHILL, 

Woolwich, January 16th. 





SMOKE. PREVENTION. 


Str,—Referring to your leading article of the 13th inst. on 
“Smoke Prevention,” we do not think that the fact that un- 
scientific methods of smoke abatement have involved a loss is any 
argument in favour of contiruing to make smoke. Smoke is 
visible evidence of imperfect combustion, and therefore of 
preventable waste of fuel. Of course, it is possible to disguise this 
imperfect combustion by admitting a great excess of air, and so 





abating smoke by making the combustion still worse ; but there is 
no practical difficulty in entirely preventing smoke as an incident 
of efficient combustion, 

We entirely agree with you that ‘nothing will answer that 
increases the cost of steam or reduces its quantity,” but we have 
abundant preof that the correct method of smoke prevention 
necessarily reduces the cost of steam production, and permits of a 
substantial increase of steaming capacity We also quite agree 
that, while a refractory furnace will give efficient combustion when 
properly regulated, the space occupied is generally prohibitive, 
especially on Lancashire and other internally-fired boilers. 

The rational method is obviously to complete the combustion 
within the bed of fire itself; if this is done there is nothing to 
prevent the full radiant heat of the fire being directly applied to 
the heating surfaces. Obviously, this result cannot be obtained by 
the emg unscientific firing method of spreading fresh coal on the 
surface of a thin fire carried on grates. 

But in our type of underfeed stokers a totally different method 
is employed, A*thick bed of fire is maintained, the surface of 
which is always incandescent ; the coal is fed upwards from below 
the fire, no grates whatever are used, and the air for combustion 
is diffused upwards throughout the thick fire. In this way the 
air enters just where the distillation of gases from the fresh coal is 
most rapid, and the air heated by this preliminary coking process 
then spreads upwards through the previously coked fuel, so that 
by the time the surface is reached the mixture of air and gases is 
finished, and the result is a perfect combustion, which is necessarily 
entirely smokeless. 

Obviously, this system js just as successful inside a flue furnace 
as in an external brick furnace, combustion being completed within 
the fire, no secondary air supply, no coking arch or refractory 
furnace is required, 

Regarding gas firing for boilers, this, of course, is commercially 
impracticable owing to the loss in generating the gas. A gas 
producer only has an efficiency of, say, 75 per cent. or less; it is 
therefore wasteful to fire boilers with gas representing at most 
three-fourths of the fuel heat, when the entire heat of the fuel can 
be liberated by direct combustion of the fuel in the boiler furnace. 

ERITH’S ENGINEERING COMPANY, 

70, Gracechurch-street, CHARLIE ErttH, Manager. 

Londoa, January 17th. 





AUTOMATIC COUPLERs, 


Sir,—It would be very interesting if any of your readers would 
give an account of their experience with the American type of 
automatic coupler now in use on some of the English railways. 
Some shunters seem to have difficulty in coupling and uncoupling 
on a curve, and especially on the ‘‘S” curve; that is, when cross- 
ing from one line to the next. Two main reasons may be urged 
against this type: 

(1) The greater part of lateral angular play takes place at the 
coupling jaws. 

(2) There is the pivoted knuckle exposed to shocks while 
shunting, &c, 

Now, taking the first reason, I contend that the coupling joint 
should be a tight fit, so that the two couplers form a solid straight 
link between the two cars. If there was no such thing as the “*S” 
curve—Fig. 3—then it would be somewhat excusable, though not 
mechanical, to allow play at the joint, which is unnecessary, since 
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ON THE ‘S CURVE THAT 1S WHEN CROSSING FROM ONE 
LINE TO THE NEXT 


the Craw-bar should take all the p!ay under every condition —<ce 
Fi; s. 1, 2, and 3. 

lf the American type had the usual 5 deg. lateral play about 
the centre line increased to the necessary 15.deg., the couplers 
world force each other outwards when meeting on a curve, 
instead of coupling, so that a flat buffing run becomes essential on 
a perfect coupler, 

10, Oakhill-road, Patney, 5. W.., 

January 9th, 


A. VERDON-ROE. 





WOLVERHAMPTON TRAMWAYS. 


Sin,—In the current number of THE ENGINEER, in your article 
entitled ‘‘ Electrical Engineering in 1904,” the following statement 
appears :— 

** At Wolverhampton, where a special type of surface contact 
tramway system is in use, there seems to have been some trouble 
with the contacts, and several animals have been killed. ' The 
financial loss upon last year’s working is reported as £1090.” 

As this statement is apt to give an entirely misleading impression 
of the results obtained from the operation of the surface-contact 
system at Wolverhampton, I shall be glad if you will kindly itsert 
this correction. ; 

There is only one instance oa record in which a defective b-x 
has caused fatal injury to animals, this having occurred in 
February, 1904, when, during a very heavy snowstorm, a box 
which had been damaged before fixing, and had, moreover, been 
carelessly fixed, became flooded with a sti solution cf brine, 
with the result that it became ‘‘alive” at full line pressure. A 
sheep and a dog which stepped thereon were killed ; but a horse, 
which also fell on it a moment or two later, received no injury 
whatever. 

It is true that a loss of £1090 was sustained on the year’s work- 
ing, but it must be remembered that this is the result of the 
operation of only eleven miles of line, which have had to carry 
the capital charges of the purchase of the horse tramways ; and, 
further, that this loss is principally due to the fact that the Tram- 
ways Committee havé set aside an adequate sum for depreciation 
and renewals, an example which might well be followed by other 
towns opérating tramways on the trolley system, if they had but 
the courage. 

The working expenses. of the Wolverhampton tramways are 


considerably less than the average of the other towns in the 
United Kingdom operated on the trolley system. 

The surface-contact system has been in operation in this town for 
a period of three years, under conditions which are less favourable 
the success of the system than are to be found in any other 
town in the country. Nevertheless, the records of the operation 
of the system up to the present time have unquestionably proved 
that, from the points of view of safety to the public and reliability 
of running, it is far superior to any other system of electrical 
traction at present in use. C. E, C. SHAWFIELD, 
Wolverhampton, January 11th. 


AN ENGINEERING ASSESSOR WANTED, 


Sik,—As one having frequent business in the Law Courts, I 
address you on the great necessity there exists for the appoint- 
ment of an assessor to sit with the judge when trying engineering 
and technical cases. As showing that some judges are of the same 
opinion, I am glad to see that Mr, Justice Ridley recently abso- 
lutely declined to try such a case without the assistance of an 
assessor. I remember several cases that became almost. farcical 
owing to the judge and counsel being unable to properly under- 
stand the somewhat intricate.points raised, and in one case, after 
trying it for some days, the judge finally sent it to arbitration, at, 
I need hardly say, an enormous cost-to. the litigants. In another 
matter, which occupied many days, the loser, dispensing with the 
aid of counsel, went to the Court of Appeal, and largely upset the 
judgment on purely engineering points. . 
If it is considered ry for an assessor to sit in the Admir- 
alty Court, it is surely not too much to say that.one should be 
appointed for engineering matters. . I wrote you, I think, on this 
uestion some years ago, but nothing has been done, or appears 
likely to be. Would it be outside the province of the various 
engineering institutions to approach the authorities thereon’ I 
venture to say that if a reform could be effected it would consider- 
ably simplify matters, and be of much benefit to engineers 
generally. M. Powis BALE, M.I.C.E. 
Appold-street, E.C., December 31st, 1904, 








CANADIAN GOVERNMENT CITY OFFICE. 

Sin,—I beg to advise you that the Canadian Government has 
opened a city branch office at 73, Basinghall-street, London, E.C., 
for the special convenience of business men. This office is well 
supplied with Canadian books of reference, directories, reports 
and other sources of information, which will be kept up to date, 
and in due course it is proposed to install a small display of the 
leading Canadian products and resources. 

We shall be pleased to endeavour to furnish information regard- 
ing Canadian trade, the products and resources of the Dominion, 
and other matters relating to Canada to any persons who may wish 
to make use of the facilities possessed here, and can also arrange 
for personal interviews by appointment when desired. 

If you can kindly make some reference to the existence of this 
office in your columns the information would possibly be of interest 
to some of your readers. HARRISON WATSON. 

73, Basinghall-street, London, E.C., 

January 16th. 





TIDAL POWER SCHEMES. 


Sir,—I have been greatly interested in reading the description 
of the “‘arroyenos” in thearticle on ‘‘ Tidal Power Schemes ” i1 
your issue of 13th inst., as mills exactly answering that description 
are quite common in Shetland. The suggestion seems almost 
irresistible that these rudimentary turbines had some common 
origin, and appears to give colour to a popular belief that the Shet- 
landers are partly descended from shipwrecked sailors of the 
Spanish Armada. I merely put forward this proposition as a 
casual observer, but think it would be interesting to hear-the 
views of any of yonr readers who may be able to speak with 
authority on the history of these machires. 

In Shetland the water is obtained from small streams, and 
delivered on to the wheel by spouts set at a fairly steep inclina- 
tion to give the necessary velocity, the vanes being also inclined. 

Bishop Auckland, January 17th. W. W. Rew. 
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TROLLEY FOR MOTOR HAULAGE, 





Tus accompanying illustrations represent a trolley for 
motor haulage which is made by Wallis and Steevens, | 


Limited, of Basingstoke, and is designed so that it can be 
‘* backed ’’ by the motive vehicle into any desired position 
without uncoupling. As will be observed from the engravings 
the draught is taken directly from the main pin of the trolley 
by means of the plate to which the triangular member is 
attached. When travelling forward the pin is placed in the 
castor on the splinter bar and passes through the plate to 
which the triangle is secured. By this means the fore- 
carriage is made to follow the tractor in the usual way. 
Attached to the frame of the wagon is a screwed spindle 
fitted with a running nut, having a projection on which 
there is a roller. Between the brackets is a tube forming a 
sleeve for the spindle, and having in it a slot which acts as a 
guide for the running nut. To one end of this sleeve or tube 
is attached a casting with handle, having in it two pin holes, 
so that the sleeve can be locked with the projection, either 
in or eut of gear, by means of the pin shown passing through 
the bracket into the casting. 

The left-hand illustration shows the backing gear out of 
action and the trolley as used for travelling forward. When 
it is desired to back, the pin connecting the fore-carriage to 
the triangle plate is taken out, the pin in the side of the 
left-hand bracket, which is held in place by a spring, is 
pulled out, and the handle turned up so that the pin engages 
in the other hole. This brings the projection on the running 
nut into the guide casting on the splinter bar—as shown in 
the right-hand illustration. When this has been done, the 
motor may push direct through the main pin, and the fore- 
carriage remains free to be steered as desired from either side 
of the truck. By this means the tractor, although indepen- 
dent, can push its trolley backwards in a straight line or round 
corners with ease, and without uncoupling. 

Owing to the Local Government Board’s imposition of a 
restricted total weight limit, there will probably be an 
extended use of trailers, and the vehicle above described 
seems likely to fulfil the necessary requirements. 








A NEW TYPE OF EXPLOSION ENGINE. 


DrstGNERs of explosion engines suitable for self-propelled 
road vehicles or boats have to keep in mind several cardinal 
points, amongst others being lightness, convenience of 
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manufacture, fewness of water joints in the jacket, and 
accessibility to the valves and cranks. The engine illustrated | 
in the accompanying drawings has been designed by Mr. F. | 
Strickland, Teddington, with these features in view. It is of | 
the vertical four-cycle type, with mechanical inlet valves. | 
The engine is constructed with a view to the same pattern | 
being usable for motors with any number of cylinders, thus 
making them simpler to mould than if cast in pairs, and 
easjer to machine. In order to minimise the water connec- 





The Enginver” 








method of manufacture, while being open to the objection of 
necessitating large water joints between each unit, allows of 
the core being easily vented and removed, and provides a 
convenient flange to secure to the boring machine. In the 
| case of a series of cylinders bolted together the last of the set 
| is provided with a door plate to close the jacket, and on this 

the pipe connections are made. The inlet valve is placed over 
| the exhaust valve, and the latter is well jacketed. To give 
| access to either valve the cover shown has only to be 
| removed. The sparking plug is introduced into the chamber 


| contained between the two valves. Two drawbacks may be 


| possibly taken to this arrangement of the valve chamber. 
| The first relates to inconvenience of manufacture, owing to 
| the valve seatings not being on the same vertical centre line. 
| The second objection is the position of the sparking plug, 
| which, according to the latest practice, would be better 
The designer recog- 


| 
situated immediately above the piston. 


guides cast in the cylinder. Both high and low-tensicn 
ignition plugs are screwed into holes in the cylinder, which 
are water-jacketed, and both inlet exhaust and ignition plug 
facings are all square to the cylinders, so that they can be 
machined with the fewest possible number of settings. 

The general design of the motor allows of all the cams for 
both valves and also ignition being on one shaft, the pump 
and magneto being on the other. This gives only two 
countershafts and four gear wheels in the whole motor. 
The top of the crank case is planed all over to receive the 
cylinders and also the seatings for the guides for the cam 
runners that work the valves and ignition. These guides are 
quite round, so as to be capable of production in an automatic 
or turret lathe. The runners are also round, and can be 
made in the same way. No rollers are used, as the designer 
has found plain runners wear quite as long when run entirely 
in oil in the crank case, and are cheaper to make and renew 
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Fig. 2-STRICKLAND’S INTERNAL COMBUSTION ENGINE 






nises the advantage of the latter, but contends that the The runner guides fit into plain holes in the flat top of the 














arrangement he has adopted provides a compact combustion 
chamber with as little surface as possible in contact with the 
gases until combustion is complete and the piston has com- 
menced its downward movement. One advantageous point 


in the design of this valve chamber is that, as the space | 
between the valves is deep, the port leading into the cylinder | 


is nearly round, and, while being of ample size, is such a 


shape that the head of the valve cannot find its way into the | 
cylinder should it break off—as not infrequently happens. | 


The valves are larger than usual for the size of engine, and 
the inventor believes that their ample size will prevent, to a 
large extent, burring of the faces owing to the rate of flow 
being less. 

The rod working the low tension ignition is passed 
through the inlet valve seating. This rod, as well as the 


tions the jacket is continuous round each cylinder. This exhaust valve spindle, run through long, water-jacketed 





crank case, and each group of three is held down by a plain 
clamp and one stud and nut. The cam shaft is made strong, 
and requires no bearing in the middle. It is carried on bear- 
ings at each end fitting on plain faces in the crank case. The 
crank case is made so that the crank is carried entirely on 
the top half, the. bottom half being merely an oil cover, so 
that the whole motor can be erected, and, if necessary, run 
without it. The pump is driven through a spring which 
keeps a flange on the spindle pressed against the pump 
casing, thus avoiding the use of a stuffing-box. It will be 


se2n that the crank has a bearing for each pin, and these 
bearings are very stiff. . 
The diagram—Fig. 1—shows the results of tests at various 
loads and speeds, giving the relation between the revolutions 
and torque. Since these were taken slight adjustments have 
been made in the carburetter, &c., and slightly better results 
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have been obtained. It is worthy of note that the best 
result of all was obtained on a very foggy day, when the 
air was damp with mist, and suggests that a small amount of 
water introduced into the cylinder is an advantage, as has 
been the case with high compression oil and gas engines. 








A COMPARISON OF DIFFERENT TYPES OF 
STEAM TURBINE.* 
By Mr. R, M. NgiLson, Manchester. 


DurRinG the last few years a eet many papers have been read 
before engineering societies on the ee of steam turbines, and 
the relative advantages of turbines reciprocating engines have 
been very Widely discussed. There has, however, been little done 
in the way of comparing different types of steam turbine. ‘ 

To a certain extent all turbines—steam, hydraulic, or otherwise 
—are alike; in all of them rotation is directly produced by the 
change of momentum of a fluid. Change of momentum preduces 
or is equivalent to a foree—it is this force which rotates the turbine 
against the resistance of its load. 

The momentum of a fluid can be changed in either of two ways: 
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(1) By keeping the line of the velocity constant and varying the 
magnitude of the velocity in that line— 
(a) By increase. 
(4) By decrease. 
(c) By changing from a positive to a negative value. 
(2) By altering the line of the velocity with or without an 
accompanying alteration in the magnitude of the velocity. 
It does not seem possible for a turbine to be worked by the 
momentum of the fluid being changed — according to (1a). 
An example of a steam turbine in which the momentum of the 
fluid is changed according to (1+) is given in Figs. 1 and 2, which 
illustrate a Primrose and Schill reversible steam turbine. The 








Exhaust 


Fig.3. 


Fig.4 


wheel is composed of plates of which every alternate one is 
scalloped out as shown, while the intervening plates are left uncut. 
The steam is expanded in diverging nozzles controlled by valves, 
and acts not only on the hollows of the scalloped plates but also by 
friction on the sides of the uncut plates. To reverse the turbine, 
it is only necessary to direct the steam on to the wheel by an 
alternative set of nozzles inclined in the opposite direction, the 
wheel being — suitable for rotating in either direction. 

One of these turbines made by the Industrial Engineering Com- 
pany, of Newton, near Manchester, had a wheel Yin. in diameter 
and gin. wide, built up of plates of -Oldin. thick. The scalloped 
hollows in the alternate plates were gin. deep and lin, long, Four 
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diverging nozzles were eo ed, each being ;‘,in. diameter at the 
neck, The wheel ranat 4 000 revolutions per minute, and was 
geared toa power shaft which made 2200 revolutions per minute, 

An example of a steam turbine in which the momentum is 
changed according to (te) is ab in Figs. 3 and 4, which show a 
turbine on the principle of Hero's engine, which was tried at Messrs. 
C, A. Parsons and Co.’s works at Newcastle-on-Tyne, There are 
two arms which are formed of elliptical section to minimise resist- 
ance during rotation. Each arm is provided at its end with a 
nozzle, The steam passes outwards along the arms and makes its 


* Pa read Saturday, 14th January, 1905 before the Manchester 
Association of Engineors’’ Abbreviated. 











exit at the nozzles, When the steam is at the end of either arm, 
it has the same velocity as the end of the arm. When it passes 
out of the nozzle, it has its velocity changed from a positive to a 
negative value, and this change of velocity of the steam rotates 
the arm. Rotating at 5000 revolutions per minute with a steam 
pressure of 100 lb. per square inch, and 27in, of vacuum, this 
turbine gave out 20 brake horse-power, with a steam consumption 
of 40 lb. per brake horse-power hour, 

The De Laval turbine of the S flyer type is another example of 
a turbine in which the momentum of the fluid is changed according 
to (lc). Fig. 5 is a sectional elevation of a De Laval cream 
separator driven by an§ flyer, which is seen at A in Fig. 5, and is 
shown separately with its spindle in Fig. 6. The flyer is of S shape, 
as its name implies, and receives its steam through its hollow 
spindle, the steam being admitted to the — and conveyed to 
the bottom of the hollow spindle by the duct D, The lower end 
of the spindle is stepped, and the flat surfaces of the several steps 
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Fig. 7. 





rest respectively on the several cylindrical surfaces of a stepped 
wheel B. The steam passes outwards along the ducts in the two 
flyer arms, and escapes from the ends of these arms. 

This De Laval flyer is not such a good example as the last men- 
tioned, of a turbine in which the momentum of the wheel is changed 
according to (1c), because in the De Laval flyer the whole arm acts 
to a certain extent as a vane, The main propulsive effort is, how- 
ever, probably given by the steam expanding on issuing from the 
end of the arm, and therefore having its velocity changed from a 
positive to a negative value ; and this seems to justify the citing of 
this interesting turbine in the present instance. 

All the leading steam turbines of the present day act by the 
momentum of the fluid being Fe thew according to (2), the 
velocity of the steam being changed in direction by means of curved 
vanes, 

Let V, Fig. 7, represent the absolute velocity of steam about to 
impinge on a turbine blade or blades, and ¢ represent the absolute 
velocity of the steam leaving the blades. Then the change of 
momentum per second for unit mass of steam per second is 
V cos y + ¢ cos 8, and this will represent the force urging on the 
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Fig. 8. 


blades. The blades are moving forward while the steam is 
passing through, and the dotted line shows the actual path of the 
steam. 

Different methods and arrangements are adopted to cause the 
fluid to change its momentum according to (2), and by this means 
to give up energy todrive the turbine, and these different methods 
and arrangements lead to the production of machines which are 
structurally very different. It is, therefore, necessary to subdivide. 
Any further classification or subdivision of steam turbines in this 
paper will refer only to turbines in which the momentum of the 
steam is changed in this manner, ‘.¢., by the line of the velocity 
being altered. 

If the blades of a turbine are set radially to the axis of rotation, 
so that the general direction of the steam is parallel to the axis of 
the turbine wheel, or is a helix co-axial with the turbine wheel, 
the turbine is said to be of the parallel flow, or axial flow, or 
helicoidal type. 

If the blades are arranged parallel to the axis of the turbine, so 
that the generai direction of the steam is radial, the turbine is said 
to be of the radial flow type. A radial flow turbine is called 
inward flow—or ccateljetel on outward flow—or centrifugal— 
according as the steam passes radially inwards or radially 
outwards. 

Radial flow steam turbines have not been much used. Such as 
have been used have practically all been of the outward flow type. 
With multiple expansion turbines, outward flow is usually much 
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more convenient than inward flow, on account of the increasing 
volume of the steam during expansion, A radial inward flow 
steam turbine for reversing in marine work is, however, pro’ 

in one of the recent Curtis turbine specifications of patents. 

A good example of a radial flow steam turbine is the outward 
flow turbine which was for some years constructed by Messrs. C. A. 
Parsons and Co, This has been illustrated so often that it need 
not be reproduced here. All the steam turbines described in this 
paper subsequent to this belong to the parallel flow type. 

e can classify steam turbines in another way, namely, accord- 
ing to the manner in which the steam is expanded. We can divide 
steam turbines in this manner into six classes, 

Class 1.—In turbines of this class the steam is expanded in 
nozzles, all the available heat energy being converted at one step 
into kinetic energy. The steam leaving the nozzles acts on a single 
wheel, having a single ring of moving blades. Fig. 8 represents 
such a turbine diagrammatically. A turbine of this class is very 
simple ; but witha high ratio of steam expansion, the wheel cannot, 
for reasons of eave, be run at a high enough speed to do justice 
to the high velogity steam jets issuing from the nozzles, The high 
velocities of the wheel and the steam are conducive to high fluid 








frictional losses, and the high speed of rotation of the wheel usually 
necessitates the use of gearing. 

It should be noted that the wheel rotates in steam at the lowest 

ressure, the expansion of the steam being practically completed 


in the nozzles, This is important from the point of view of fric- 
tion. 

Class 2.—Turbines belonging to this class have several turbine 
wheels arranged, each in a separate chamber. The steam is 
caused to pass through the several chambers in series, haere 4 
each chamber by way of distributing openings or nozzles in whic 
it expands, The steam thus expands in steps or stages. Fig. 9 
represents diagrammatically a turbine of this class, in which there 
are three steps. (A Rateau turbine which belongs to this class has 
commonly twenty to thirty stages.) - For the same initial and final 
steam pressures the fluid velocities are much less in this class of 
turbine than in the previous ; and the wheels can therefore be run 
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at a lower speed, and the kinetic energy of the steam be better 
absorbed by the wheels. There are, of course, more working parts 
than in turbines of Class 1, and a greater superficial area of 
moving parts is subjected to fluid friction. Moreover, as the 
steam is expanded in steps, only the last wheel is rotating in steam 
at the lowest pressure and density. 

Class 3.—In this class of turbine the steam, after expanding in 
nozzles at one step from the initial pressure to the final pressure, 
and having all its available energy converted into kinetic energy, 
acts in succession on two or more sets of moving vanes, fixed 
guiding vanes being placed between the moving vanes to re-direct 
the steam. A turbine of this class is represented diagrammatically 
in Fig 10. The steam enters the first set of moving vanes with a 
very high velocity—approximately the same velocity as in turbines 
of Class 1, assuming a same initial condition of the steam and 
the same final pressure. 

This first set of vanes, however, has a much lower velocity than 
the vanes in aClass 1 turbine. A part of the kinetic energy of the 
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Fig. 11 


steam is absorbed by this set of vanes, and the steam then pro- 
ceeds with the remainder of its kinetic energy through the guide 
vanes to the second set of moving vanes. This second set of 
moving vanes may absorb the bulk of the remaining kinetic energy 
of the steam, or the steam may be guided by a second set of fixed 
vanes on to a third set of moving vanes ; and the process may be 
further extended in a similar manner. Turbines in this class can 
obviously have a lower vane speed than turbines of Class 1, and 
this is advantageous both as regards friction and as regards the 
necessity for gearing. It should be noted, however, that the velo- 
city of the steam through the first set of buckets in a Class 3 
turbine is greater than the velocity of the steam through the 
buckets of a Class 1 turbine, owing to the greater bucket speed of 
the latter.* A Class 3 turbine has the advantage over a Class 2 
turbine that all its vanes rotate in steam at the lowest pressure. 
Class 4.—Turbines in this class operate according to a combina- 
tion of the methods of operation employed in Classes 2 and 3. 
The steam is expanded in steps or stages as in Class 2, but more 
than one set of vanes is acted on in each stage. Each stage 
resembles a turbine of Class 3, so that a turbine of Class 4 is really 
composed of a number of Class 3 turbines_arranged in series. 
Fig. 11 is a diagrammatic representation of a turbine of Class 4, 
having two stages and two sets of moving vanes in each stage. 
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The stéam has not such a high velocity in a Class 4 turbine as in a 
Class 3 turbine, but only the last stage vanes in a Class 4 turbine 
rotate in steam of the same pressure as in a Class 3 turbine ; the 
other vanes rotate in media at higher pressures. 

Class 5.—Turbines in this class have no regular nozzles. The 
steam passes through a set of fixed vanes, then through a set of 
moving vanes, then through another set of fixed vanes, and so on 
alternately. The steam expands in passing through between both 
the fixed vanes and the moving vanes. A large number of these 
are usually employed, so that the velocity of the steam is never 
high. Fig. 12 illustrates this class of turbine diagrammatically. 


(To be continued.) 








Work which will involve an outlay of over a million 
has been allotted to Woolwich Arsenal in connection with the 
re-arming of the Artillery. 





* This can be seen by reference to Figs. 13 and 15, which will be 
referred to hereafter. - 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

A report has been furnished by Mr. Bradford on the electrifica- 
tion of the Adelaide suburban railways. It shows that electric 
traction applied to the line to Glenelg and the Port, Semaphore 
and Largs systems, besides paying interest on the cost of conver- 
sion, would result in an increase of the present profit of £8912, or 
a total profit of 3-8 per cent. The cost of conversion is estimated 
at £151,830, exclusive of the power station. A power station large 
enough to supply power for the above mentioned lines, andialso for 
the Adelaide tramway system, will cost £82,000. It is anticipated 
that the present traffic would be increased by 25 per cent., due to 
the greater frequency of service, higher speed, and greater comfort 
of the travelling public, and taking a safe and conservative estimate 
the increase on the present profit would be £17,732, or 7-5 per cent. 
on the capital. 

The cost of producing power with the plant recommended b: 
Mr. Bradford, with an output of 10,000,000 units per annum, will 
not exceed -4d. per unit, including interest on the cost of con- 
struction. 

The final report of the Royal Commission appointed to inquire 
into the working of the South Australian railways has been pre- 
sented to Parliament. The report is very voluminous, and the 
findings on various subjects are not at all unanimous. The 
following are the principal features of the report :— 

Locomotive department.—In our opinion the buildings connected 
with the locomotive workshops at Islington are altogether too 
costly in character, and have not been designed with a view of 
securing the most economical handling of material in carrying out 
the work. The Commission is of opinion that electric driving 
power in the workshops should be provided, conditionally on the 
total cost, complete in every way, not exceeding £25,000. It is 
also recommended that a sum of from £1200 to £1500 should be 
annually set apart for the purpose of renewing worn out and 
obsolete plant, thus keeping the workshops in an efficient state, 
and preventing the expenditure of large sums at irregular 
intervals, 

Maintenance branch.—It is considered that more vigorous efforts 
should be made to meet, year by year, necessary re-laying of lines 
throughout the various systems. The Commission also concur in 
the view expressed by the engineer-in-chief that an approximate 
amount of £25,000 per annum should be provided for the sole 
purpose of re-laying existing lines. 

General.—Much concern is expressed as to the practice of post- 
poning the legitimate expenditure of one year to the succeeding 
twelve months or later. So far as practicable, each year’s revenue 
should bear the ordinary working expenses of that year, together 
with the full cost of the maintenance of the capital value. 

Rolling stock has been condemned and old buildings demolished 
at Adelaide at a total value of £85,763, which capital account has 
not yet been recouped. To this must be added at least £17,000 to 
replace seven locomotives which have been condemned. 

A dissenting clause in the conclusion of the report reads as 
follows :—‘* While not insensible of the value of the long service 
rendered to the State by the present Railway Commissoner, Mr. 
Pendleton, we are of opinion that the time has arrived when it is 
desirable to secure as Railway Commissioner the most capable and 
efficient modern railway manager it is possible for South Australia 
to obtain at a salary of £2500 per annum.” 

Evidence is being taken by a select committee appointed by the 
Victorian Legislative Assembly to report on the manufacture of 
locomotive engines at private and State workshops. It has been 
suggested by some private manufacturers that in the lower price 
tendered by the State workshops all charges are not included 
which a private firm has to meet, thus creating an unfair com- 
petition. 

From the quarterly statement issued by the Railway Com- 
missioners, the Victorian railways are still on the up grade, as the 

‘ander-mentioned figures will prove :— 














| Quarter ending | Quarter ending 

| Sep., 1903. Sep., 1904. 
Miles oflineopen .. .. .. «. . | 3381 3383 
nh ee eee eee £700,245 £785,783 
Working expenses, including belated) | 

WINER. ceo! ond ae as, oe wel £461,867 | £452 023 

Net revenue .. £238,378 £333,760 
Rabie ONS toa sh oS Fe Se £2,157,824 £2,109,232 
Gross revenue per train mile .. .. | 77-88d. 89-41d. 
Working expenses per train mile.. ..) 51-37d. 51-43d. 
Net revenue pertrainmile .. .. ..| 26-51d. | 37 -98d. 


Working expenses to gross revenue ot 65-96 per cent. | 57-53 per cent. 





NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 
JOHANNESBURG, December 26th, 1904. 

* 'THOsE merchants dealing in the mining material market can 
view the close of the old year with feelings of greater satisfaction 
than was lately anticipated. The improvement in their business 
is quite pronounced, and, although there is just at the moment 
the uszal lull due to the yearly stocktakings, this will most certainly 
be followed by a big spurt 

The general feeling is that prices have touched bottom, and 
commercial reviewers report that most of the weak holders of 
mining material stocks have been weeded out, and that already 
there are indications of bar iron, steel, and machinery requisites 
becoming firmer in price, there being, however, up to the present, 
no alteration in quoted lists, with the exception of 3d. per 100 lb. 
increase in the price of bar iron. One speciality that is selling 
remarkably well with the mines is the boiler tube cleaner of the 
revolving-hammer type, such as the ‘‘ Dean” or the ‘‘ Diamond.” 
The continuous weigher of ore on the belt, of the ‘‘ Denison” 
type, or something equally as trustworthy, is likely to come into 
great favour, as it is absolutely necessary to obtain a reliable 
estimate of the weight of rock passing to the stamp mill. While 
on the subject of crushing rock, it may be mentioned that the tube 
mill with the silex lining has not proved an unqualified success. 
As a matter of fact, this lining has proved itself half as good 
again as the chilled cast iron linings, but even then the tube mill 
is found to require re-lining after a seven weeks’ continuous run. 
When it is remembered that the material that is employed to give 
the crushing blow is flint—of the water-worn pebble variety—it is 
not surprising that these pebbles, which have been proved by the 
process of natural selection to be the hardest possible, should 
speedily wear out by their impact a material which is bedded in 
the block form. It will pcm ng be found advisable to employ a 
softer stone for the rolling blocks, relying on the velocity of impact 
to give the necessary grinding effect, allowing them to wear, they 
being readily voplscnutie, and the lining of the tube mill will in 
this way be protected against such rapid destruction as has been 
evident up to the present. 

Quite a great deal has been written lately regarding the very 
welcome improvement in trade conditions at the Cape. Capetown 
merchants attribute this improvement primarily to the increased 
activity in the Rand mining industry. Importation has, of course, 
been very quiet for the past twelve months, and this fact has 
allowed of the depletion of the abnormally large stocks held by 
those sanguine merchants who had overestimated the longevity 
of the ‘‘Chamberlain” boom, The stimulus provided by the 
mining revival has completed the good work and helped to restore 
normal conditions. The balance, however, between supply and 
demand has not yet been quite attained, but this desideratum can 
not surely be far off. 

The official report of the Transvaal mining industry for the 
month of November shows that the continuous improvement 
evidenced since the importation of Jabour was s has been 





maintained. The value of the output is-a ‘¢tecerd”- for the period 
since the war, although it is still a good deal below.the high-water 
mark of August, 1899. This Jatter peak, itis confidently expected, 
will be reached by next April; all that is required for the purpose 
being a continuously increasing supply of unskilled labour, and 
this is presumably now assured. The Chinamen are doing very 
well indeed, showing increased skill at their work, and behaving 
generally in an orderly manner. The slight disturbances that 
have en place on holidays, magnified into the proportion of 
riots, and which the Rand is quite accustomed to, as far as native 
labour is concerned, being not at all unforeseen or unaccountable, 
enforced idleness always leading the restless spirits into mischief. 

During the month of November the aggregate value of the 
mineral yield was £1,611,354, this being an advance on the pre- 
vious month—of one day longer—of £52,809. The details of the 
output for November, and, for the purpose of comparison, those 
also for the month of October, are as follows :— 





October. November, 
£ > 
Gold .. 1,874,944 ee 1,427,587 
oo ee 73,481 an 73,287 
Silver .. 8,776 ee 4,168 
Diamonds 106,344 106,362 
1,558,545 1,611,854 


Three of the new railway construction proposals that were intro- 
duced in the recent sitting of the Inter-colonial Council have met 
with strong opposition, The proposed lines, Serene, to 
Mafeking and Pretoria to Rustenberg, were strongly opposed by a 
deputation of the Chamber of Mines and Krugersdorp interests, 
which was received by Lord Milner on the 20th inst., and the 
members of which deputation supported in preference the older 
idea of one line from Krugersdorp to Zeerust, vid Rustenberg. 
His Excellency, in reply, pointed out that the money available for 
new construction work was limited, and that the amount at dis- 
posal corresponded more closely with the sum of £760,000 neces- 
sary for the construction of the two separate lines than that with 
that necessary for the construction of the single and longer line, 
viz., £1,160,000. He further argued that the two lines decided on 
would give the maximum amount of benefit in the way of opening 
up the country, and explained that the alternatives had not been 
properly grasped ; they were, in reality, on the one hand, a line 
from Pretoria to Rustenberg, together with one from Krugersdorp 
to Mafeking, with the virtual certainty of a loop connection from 
Ottoeshoop to Zeerust, and, on the other hand, a line from 
aap omer 3 to Rustenberg, and thence on, not to Lobatsi, and not 
to Zeerust, but to a point which is more than 75 miles from Lobatsi 
and nearly 40 miles from Zeerust, and which is, in fact, itself the end 
of nowhere, with no chance of connection with places beyond, as far 
as any human being can estimate ee It had been hoped 
that the Rhodesian Railways would stretch out an arm to connect 
from Lobatsi through Zeerust, but this idea had now to be entirely 
abandoned. The Inter-colonial Council proposals for the two lines, 
Krugersdorp—Mafeking and Pretoria—Rustenberg, will therefore 
be proceeded with without further delay. 

Regarding the other bone of contention (the Springs—Witbank 
Railway) the Select Committee appointed to investigate the matter 
fully have concluded their labours, and will very shortly issue 
their report, which it is expected will be in favour of the proposals 
contained in the draft agreement, while advising some limitations 
to the profits obtainable by the concessionaires. 

In the construction of the Klerksdorp—Fourteen Streams Rail- 
way by De Beers Company, in agreement with the C.S.A.R., 
employment is being provided for a section of the indigent white 
population. The chief engineer, C.S.A.R., has intimated that 
work can be found for as many able-bodied men as will offer their 
services immediately, and already over 100 ex-burghers are 
employed on the work of construction. The men receive 5s. a day, 
with ample range in the way of contract prices for piecework, me 
ject to small deductions for tent accommodation and medical 
attendance. The — department provides all tools, but when 
on piecework the men will have to pay for blasting material at a 
reasonable rate. At present the men are divided into gangs of 
fourteen, with a foreman over each gang. It will be remembered 
that the employment of the imported European navvies on the 
alterations of the local railway was not attended with satisfactory 
results, but it is hoped that this new scheme will meet with great 
success. If so, it will settle for some time the important question 
of how to provide labour for the indigent white population. 








CATALOGUES. 





Ropert W. BLACKWELL AND Co., Limited, 59, City-road, 
London.—Section 13 of catalogne 59 is devoted to, :I.T.E. limit 
switches, various patterns of which are shown and described. 


BritTisH URALITE Company, Limited, 50, Cannon-street, London. 
—This company has issued a pamphlet containing a number of 
large-sized illustrations of buildings inZthe construction of which 
Uralite has been employed. It would seem from these that this 
fire-resisting material is being employed very widely by builders. 

RAGOSINE AND Co., Limited, 7, Idol-lane, London.—A copyright 

mphlet entitled ‘‘ Notes on the Lubrication of High Speed 

achinery, Steam, and Gas Engines,” has been compiled and 
issued by this company. Although primarily intended to 
advertise the Ragosine oils, the contents of the book will be found 
instructive. 

HOLDEN AND Brooke, Limited, West Gorton, Manchester.—It 
is always advisable in the production of catalogues to incorporate 
with the usual trade particulars some information which will be of 
service to the person to whom the book will be sent. Ina tastefully 
produced catalogue, No. 70, devoted to injectors, Messrs, Holden 
and Brooke provide useful instructions how to select the right size 
of injector, which cannot fail to be welcome by everybody connected 
with steam boilers. There are also some tables of deliveries of the 
many sizes of injectors at various pressures, 








LAUNCHES AND TRIAL TRIPS. 





EFTIKALA, three-deck grade steamer ; built by, Swan, Hunter 
and Wigham Richardson, Limited ; to the order of, M. Ambatielos, 
Cephalonia ; dimensions, 341ft., 49ft. by 25ft. 3in.; to carry, 5600 
tons dead-weight ; engines, triple-expansion, 23in., 38in., 64in. by 
45in., pressuré 180 lb.; constru by, North-Eastern Marine 
Engineering Company ; a speed of 94 knots was attained, with the 
vessel fully loaded ; trial trip, January 14th. 


LEANDER, steel screw steamer ; built by, William Gray and Co., 
Limited ; to the order of, Messrs. manga Bros. ; dimensions, 
342ft., 47ft. Gin. by 22ft. 6in.; engines, triple-expansion, 24in., 
38in., 64in. by 42in., pressure 180 Ib.; constructed by, Central 
Marine Engine Works; trial trip, January 16th, 








MIDLAND RaILway WIDENING.—In an article on the Midland 
Railway Company’s widening from Finchley-road to Welsh Ha: 
in our last issue we were in error in crediting one contractor wit 
the whole of the work, and we are now informed that there are in 
all three contracts, held by the following firms:—No. 1, 
Messrs. Whitaker Brothers, Horsforth, Leeds; No. 2, Messrs. 
Oliver and Sons, Rugby ; and No. 3, Mr. C. J. Wills, London and 





Manchester. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

: (From our own Oorrespondent.) 

THE engineering trades are satisfactorily occupied, several new 

contracts having-lately been booked. Motor car builders are wel] 

engaged, and ordersare under execution for motor ‘buses, Baling 
presses are indemand for India and South Africa for a variet: 
of ae ; whilst the New Zealand wool clip promises well, 

Railway material firms are for the most part well engaged. 

The steel trade is in a satisfactory condition, a considerable 
number of new orders having been obtained, and prices aro in 
producers’ favour. Makers of mild steel quote as follows ;— 

emer billets, £4 7s. 6d. to £4 10s.; Siemens billets, £4 12s. 6d, 
to £4 15s.; mild bars, £6 to £6 5s.; girder plates, £6 to £6 2s, bd,; 

i £6 lbs, to £7 5s.; girders, £5 10s. to £6 ; angles, . 

5s. to 10s. It is expected that if the German coal strike 
continues the production of German steel will be curtailed and 
that an inquiry for British steel will be set up, from which Midland 
makers may perhaps benefit. 

In the manufactured iron trade the marked bar houses are well 
occupied, and the hg et are expressing much satisfaction at 
the manner in which the foreign trade is keeping up, and especially 
at the fact that this last month has been a record one in the history 
of the trade, the shipments having reached 36,863 tons, India, the 
Argentine Republic, and Japan have all been buying very freely, 
Merchant bars are in good request, quotations being £6 15s. for 
in. delivered ; £6 10s, for y;in.; and £6 5s. for gin. It is pro- 

ble that galvanised corrugated sheets will before long beadvanced ; 
at present £10 12s, 6d. is the average quotation, with some tirms 
asking £10 15s, Last week’s advance of 5s. in common unmarked 
bars, making the minimum £6, does not seem to have checked 
demand as yet ; and the same may besaid of the 5s. advance which 
also occurred in gas strip, and which makes the present quotation 
£6 2s. 6d. to £6 5s, 

In the pig iron trade producers are well booked, as the result of 
the quarterly meeting, and also by reason of the considerable 
amount of business accepted prior to that gatheri Staffordshire 
cinder forge is quoted 135. 6d. part-mines, 46s, Od, to 46s, 6d,; 
all-mine, ordinary, 55s, to 60s.; and best, 75s. to 80s.; whilst 
cold blast is 95s. to 100s. There are 19 furnaces blowing in South 
Staffordshire, out of 37 built, and 11 in North Staffordshire, out 
of 32, With regard to Midland descriptions these are very firm, 
and some sorts are by no means freely offered, makers having quite 
enough on their books to last them for some time to come. In 
cases where more work can be taken, the general quotation for 
Northamptons is 45s. to 46s,, Derbyshires 45s. 6d. to 46s 6d., and 
Lincolnshires 53s. 7d. Thereare 11 furnaces blowing in Northamp- 
tonshire, 33 in Derbyshire, and 13 in Lincolnshire.’ It is reported 
that some pig iron makers, before they went to the quarterly 
meeting, were already sold to the extent of from 6000 to 10,000 tons, 
and that they could have disposed of all they could make in the 
next six months if they had been willing to accept existing prices, 
Being well sold forward, however, and with the prospect of the 
market rising still further, they were not anxious to overload them- 
selves with orders, and this policy will probably prove to be a wise 
one, since indications at the present time are all pointing in the 
direction of the further hardening of pig iron rates, 

The South Staffordshire and fast orcestershire Institute of 
Mining Engineers heard recently a paper which was read by Mr. 
Lawrence Holland on ‘The Problem of Thick Coal Working in 
Deep Mines.” The chair was pied by the president of the 
Institute, Professor R. A.S. Redmayne. Mr. Holland said that 
in 1866 there were only twelve pits extending to a depth of 1500ft., 
but there were now nearly a hundred, including twenty of over 
2000ft. It was agreed that the Council should appoint a com- 
mittee to investigate the methods of working thick coal in South 
Staffordshire and other parts of the country. 

‘‘Aluminium and its Electrical Properties” was the title of a 
oe read by Mr. W. Smith recently before the Birmingham and 
district Electric Club, the president, Mr. J. J. Inniss, in the chair. 
Clay contained about 18 per cent. of aluminium, As an electrical 
conductor it had one great fault, it cost too much to insulate it, 
and for the purpose of a heavily-insulated conductor it was quite 
out of court. Another thing which told against it was that it 
could not be properly solde It might be rolled, pressed, 
or drawn, and it would stand a lot of ill-usage, but it would not 
stand being heated. It was made at Foyers, in Scotland, the 
carbons for the furnaces were produced at Greenock, the aluminium 
= extracted at Larne, and it was rolled at Milton, in Stafford- 
8 





At a meeting of the Birmingham Metallurgical Society Mr. 
Robert Buchanan, president of the British Foundrymen’s Associa- 
tion, has read a paper on ‘‘ The Principles and Practice of Core 
Making.” A core-making machine, lent by Messrs. G. M. Riches 
and Co., Beccles, Suffolk, was exhibited in operation. One of the 
views showed an enormous core weighing 30 tons made by Messrs. 
Belliss and Morcom, Birmingham, and used in the production of « 
large casting for the Corporation of Birmingham. Another view 
depicted a patent core-making machine invented by Mr. Walter 
Jones, of Stourbridge, and built at his works. A number of these 
machines are in use in various parts of the country with much 
success. A core 12in. diameter and 10ft. long can, it is claimed, 
be made by this machine in the short time of three minutes, 








NOTES FROM LANCASHIRE. 
(from our own Correspondents.) 

Manchester.—The attendance on the Iron Change has been good 
on both market days, and the present position has been critically 
discussed, especially with reference to future movements in both 
the raw material and the manufactured article. There was some 
pessimism apparent in some quarters, but gad speaking the 
optimists were the greater force, although it was evident the 
Birmingham advance has not been followed in this centre. An 
excellent feeling prevailed generally, especially on Tuesday. 
Makes of pig iron mostly used in this district are exceedingly firm, 
and the rather sharp fall in Middlesbrough warrants did not seem 
to have affected this market to any appreciable extent, There 
was, however, a greater desire on the part of some local warrant 
holders to realise, but buyers were chary, and not much business 
followed. 

Employment in the engineering trades has been described offi- 
cially as dull generally in the Manchester district, although 
slightly better than a month ago, and it was fair with machine- 
makers at Manchester. In Oldham, Bolton, and Blackburn it was 
much worse than a year ago, but a slight improvement was reported 
by makers of textile machinery in the Accrington and Burnley 
districts, which accords with reports received on the Manchester 
Exchange from makers in this immediate locality. 

There has been a fair improvement noted in finished iron, and 
prices tend upward. In steel there is also a better feeling, and 
sales are being made for the next six months at a little more 
money ; but as one maker pointed out, it was not very much. 
This, however, is a good sign. There is not much new to report 
in the demand for textile machinery, which remains dull, and 
inquiries for locomotives are by no means numerous. 

Quotations for pig iron range about as follows :—Lancashire No. 3 
foundry, 53s. 6d. to 54s.; Lincolnshire, 52s. 6d. to 58s.; Derbyshire, 
53s, to 54s. ; Staffordshire, 54s, ; Middlesbrough, open brands, 57s. 4d. 
to 57s. 10d, Scotch: Gartsherrie, 59s. to 59s. 3d.; Glengarnock, 57s. 
to 57s. 8d.; Eglinton, 56s, 9d. to 57s., delivered Manchester ; for 
delivery Heysham, Gartsherrie, 56s, 6d. to 57s.; Glengarnock, 54s, 9d. 
to 55s.; Eglinton, 54s, 6d. to 54s. 9d. West Coast hematite is 
held for about 70s. per ton, Forge iron steady, Lancashire about 





52s.; Lincolnshire, 51s. 2d.; and Derbyshire, 48s, to 49s., equal to 
delivery Warrington. 
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Finished iron, quotations: Bars, £6 5s. to £6 7s. 6d., and up to 
£5 103.; hoops, £7 to £7 53.; sheets, £7 7s. 6d. to £7123. 6d. 
Steel products: English billets, £4 12s, 6d. to £4 153.; German, 
£4 5s, to £4 7s. 6d.; hoops, £7 5s. to £7 10s, 

The demand for copper rather quiet. Copper sheets may be 
quoted £79 to £81 per ton; seamless copper tubes, 10d.; ditto 
bea 8d.; rolled brass, 74d.; copper wire, 9d.; brass wire, 7}d. 
ver 1D, 

There was some amount of excitement on the Coal Exchange on 
Tuesday in consequence of the German strike, in its relation to the 
Lancashire market. At present the collieries in this district are 
working full time, and as the production is being absorbed by the 
demand, it is said that the strike will not appreciably affect the 
position here, It was said also that the attempt to form a 
combine in West Yorkshire to arrange a standard of prices was 
not suecessful, and that orders from Lancashire are being executed 
at the old rates. Still the recent spell of inclement weather has 
stimulated the demand for house coal, and orders for both this and 
engine slack are again tending upwards, There is also a strong 
upward movement in the shipping trade on the canal, and forge 
and manufacturing coal is in slightly better request, Best coal for 
domestic purposes may be quoted 13s, to 14s.; seconds, 12s. to 
13s.; common, 9s, to 10s.; steam and forge coal, best, 8s, 3d. to 
8s. 9d.; best engine slack, 7s. 9d. to 8s. 6d.; medium, 6s, 3d. to 
7s. 61; common, 4s. 6d. to 5s. 6d. at the pit. Screened coal, 
9s, 3d. to 98, 9d.; unscreened ditto, 8s. 9d. to 9s. 2d., delivered 
Manchester Ship Canal. 

Barrow.—There is a growing feeling of confidence in the 
hematite pig iron trade, and business is gradually increasing in 
volume, but only slowly ; yet each week’s improvement is main- 
tained, and makers find the need of preparing for still further 
increases in the output of metal, and they are also being en- 
couraged with more business doing for forward delivery, The 
orders in hand  mngo a considerable tonnage of metal, and the 
wants of steel makers, and especially those on the West Coast, are 
known to be increasing, and are likely soon to reach something 
like an ordinary normal position. There are thirty furnaces in 
blast on hematite, and not only is the consumption in the district 
greater than it has been, but more metal is being sent away by rail 
and by sea. The price of metal is steady. Makers quote 57s. 6d. 
net f.o.b. for mixed Bessemer numbers, and in some cases 58s, 6d., 
while warrant iron is at 58s. net cash sellers, buyers ls. less, The 
stocks of iron held in the district are small in the aggregate, 
warrant stocks still remaining at 13,842 tons. Business in forge 
and foundry iron is very quiet. There is a good trade ia charcoal 
iron, and this is likely to continue, as the uses to which this high 
class of metal is applied are requiring good deliveries. 

Iron ore is s y at 8s, 9d. to 9s. per ton for good ordinary 
sorts net at mines, and good qualities of Spanish ores are quoted 
at 12s, delivered at West Coast ports. There is likely to be an 
increased delivery of Spanish iron, and there is more activity at 
native mines, although they are far less busy than they are in 
times of good all-round trade. 

There is an improving trade in all classes of steel, but particu- 
larly in heavy steel rails, which have been fairly well ordered 
forward for home, colonial, and general foreign use, and there are 
indications of a good run of business from new orders which are in 
the market. Prices are steady at 90s. per ton. There is only a 
quiet business in light rails, colliery sections, tram rails, merchant 
steel generally and heavy steel castings, but a better trade is 
doing in sectional steel, hoops and tin bars. A fair demand is 
reported for chilled iron castings. 

No new orders are reported by shipbuilders or marine engineers. 

Shipping at West Coast ports is better employed. The exports 
last week were 6845 tons pig iron, 6077 tons steel, total ‘12,922 
tons, compared with 8943 tons in the corresponding week of last 
year ; increase, 3979 tons, Total for the year, 38,843 tons ; corre- 
sponding period last year, 27,610 tons ; increase, 11,233 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Wokk in the South Yorkshire coalfield continues quite as satis- 
factory as was anticipated. Several pits in need of repairs, and 
others where extensions are going on, have not been working for 
a day or two, but this does not affect the general condition of 
affairs, orders coming forward freely for the better qualities of 
house fuel, more particularly for metropolitan and the Eastern 
Counties markets. Sales on local account have been rather above 
the average at this season of the year, and the cold “snap” this 
week has sharpened the demand in some quarters. In best Barnsley 
softs, for which there is the greatest call, prices are quoted from 
10s, 6d. to 11s. 6d. per ton at the pits, seconds making from 9s. 6d. 
per ton, Best Silkstone is in rather lighter request at rates which 
rule up to 12s, 6d. per ton. In steam coal there is a large tonnage 
still going to Hull and Goole, and trade is now proceeding steadily 
on the contract basis of 8s. 3d. per ton, supplies obtained in the 
open market being about 3d. per ton better. There is also a good 
demand for small coal caused by the improvement in the textile 
trades. The strike in the Rhenish-Westphalian coalfield has led 
to considerable inquiries for supplies from this district. 

In the iron trade there has been as yet very little buying, the 
sharp advances in Lincolnshire irons operating against anything 
like activity for the present. Derbyshire irons are similarly 
affected, the languid demand there being in harmony with the 
conditions in the finished iron department. Several of our steel 
manufacturers have opened the year with much better prospects 
than were apparent in the corresponding period of 1904, but, 
taking the condition of affairs all round, although confidence is 
freely expressed, business cannot be said to be particularly active. 

In the heavy industries the year has opened fairly well, and the 
conditions of employment at the East-end contrast favourably with 
those which existed at the beginning of last year. Then the “out- 
of-works” were met too frequently in the streets and round the 
work gates, A walk through the Kast-end district reveals far less 
of this deplorable state of affairs than was the case a year ago. 
The orders for the rearmament of the artillery are already 
providing work for many men, as well as strengthening the demand 
for material. As the spring advances these changes for the better 
will become even more apparent. 

Disappointment is still expressed respecting the demand for 
railway material by home companies, For many months now the 
British railways have been working from hand to mouth, ordering 
no more than was absolutely required, and it was expected that the 
beginning of the year would see a distinct improvement. There 
has been some movement, but it has mainly affected workshops 
belonging to the companies, which, in most instances, are now 
working full time. Sheffield railway material manufacturers, how- 
ever, could do witha great deal more, and they are looking forward 
to orders for the Indian railways. German competition has been 
keenly feltin work on Indian account, and it is to be hoped that 
the contracts now open for springs, wheels, axles, buffers, and 
other accessories for rolling stock on Indian railways will come 
to the British workshops before long. 

The Derwent Valley Water Board are about to place orders for 
some 30,000 tons cast iron pipes, chiefly of. large diameter. This 
order will be the first of a series required to provide for the con- 
struction of the longer pipe-lines to convey water to the distant 
municipalities combined in the Derwent Valley undertaking. 

_In the lighter trades of the city there is no change to report 
since the year began. Several of the cutlery establishments have 

un 1905 fairly well, and a similar remark applies to silver and 
plating houses. Confidence is expressed in the gradual waking up 
of business as the season advances, more particularly in the 
Colonies, which continue to provide most hopeful indications for 
the industries of Sheffield and district, especially in the older staple 
trades. The engineering departments are very inadequately 
employed, but the movement in the heavy East-end works, certain 


to be accelerated at. an early date, will affect the engineering 
establishments very materially. The most disappointing market 
continues to be British South Africa. Not only does the trade 
remain attenuated, but a great deal of what there is is successfully 
competed for by the Germans and the Americans. Vigorousefforts 
are being made by Sheffield manufacturers to re-capture a good 
deal of this trade, and hopes are freely expressed that they will be 
successful, 

The principal demand at present for South Africa is in mining 
tools, shovels, spades, picks, and similar goods, There trade is 
improving precisely as the difficulty of shortage of labour is being 
met in the mining centres, There is also an increase in the busi- 
ness done with South America in mining and excavating machinery 
and implements, and it is believed that this change for the better 
will be greater before the summer. Certainimportant railway ex- 
tensions are expected to provido additional work for Sheffield, 
which is exceptionally well adapted for supplying almost every- 
thing railway contractors can require. 

In the Séthachans district the forge and rolling mills are reported 
to be but indifferently employed. There is a slight improvement 
amongst the brassfounders, but the stove grate industry remains 
unchanged, and, on the whole, much more are could be done. 

A preliminary meeting of local members of the Iron and Steel 
Institute was held at the Cutlers’ Hall, Sheffield, on the 16th inst., 
and presided over by the Master Cutler, Mr. George Hall. The 
attendance was very large, and thoroughly representative of the 
great staple industries of Sheffield and the neighbourhood. The 
meeting was convened by Mr. J. D. Ellis—Messrs. John Brown 
and Co,, Limited—and Mr. R. A. Hadfield—Hadfield’s Steel 
Foundry Company, Limited—the local members of the Council. 
Mr. Hadfield, who has been nominated successor in the presidential 
chair to Mr. Carnegie, moved a resolution formally inviting the 
Institute to hold its autumnal meeting in Sheffield. Mr. Robert 
Colver—Continental Steel Works, Sheffield—seconded the resolu- 
tion. The Master Cutler, in putting the resolution, which was 
unanimously carried, expressed the hope that the visit would be of 
benefit and great interest to Shetfield, and he was certain a hearty 
welcome would be given: to the Institute. Mr. Bennett Brough, 
secretary of the Institute, was present, and stated that the proba- 
bility of the autumnal meeting being held in Sheffield was talked 
over in New York, and met with very great enthusiasm among 
members from all parts of the world. The Lord M- yor intimated 
his desire to give the members of the Institute a civic reception at 
the Town Hall. Influential general reception and executive 
committees were afterwards appointed, and after some discussion it 
was decided that the most convenient day for the reception of the 
Institute to Sheffield would be Monday, September 25th. 

On the 17th inst. the Mayor of Rotherham, Colonel C. J. Stoddart, 
J.P., presided at a meeting of agriculturists at Rotherham to hear 
an address on basic slag, by Mr. W. A. Cox, of London, Colonel 
Stoddart, who is managing director of the Parkgate Iron and 
Steel Works, where basic slag is largely produced, stated that at 
Parkgate they had made slag for about ten years. He had always 
regarded it as a pity that large quantities of this material 
should be loaded into boats, and sent to Goole for tranship- 
ment to Germany. The cost of carriage from Parkgate to 
the port at the other side was from 7s. to 10s. per ton, and it 
appeared to him that if this by-product of the manufacture of 
basic steel was of such value to German agriculturists, it must be 
an oversight that the advantages of the slag had not been brought 
to the notice of British agriculturists, more especially in the 
neighbourhood where it was manufactured. At any rate they did 
not seem to use it in anything like the same proportion as the 
Germans. The Mayor added that the company Mr. Cox repre- 
sented had to deal with 100,000 to 200,000 tons of basic slag, and 
that they had not only the right to sell that made at Parkgate, 
but pretty nearly the whole of the slag made in the country. The 
lecturer afterwards gave particulars of the process of steel making 
on the basic method, in order to show how Pasic slag is produced, 
and its effects as a manure for roots and seeds as well as on grass 
land. The meeting was open for discussion, and considerable 
interest was manifested by farmers and others present, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE inevitable has been happening this week in the warrant 
market, prices are coming down with a run, and the weaker 
speculators, especially those who are outside the trade, have been 
rushing their holdings upon the market for sale, in order that they 
may clear out while there is some chance of realising a profit. 
There has been no alteration in the legitimate trade to bring about 
the declining prices, but then it is to be borne in mind that there 
was little or nothing in regular trade to justify the upward move- 
ment in its early stages, though a genuine improvement in legiti- 
mate trade has since sprung up. The movements in the warrant 
market in such periods as that of the last three or four months, 
however, seem to be almost independent of the position and 
prospects of regular business. 

As low a price as 48s, 4d. cash was reported for Cleveland 
warrants on Wednesday ; that was 2s. 9d. below the top figure 
brought about by the gamble, and quoted on December 30th. 
Of this fall 1s. 3d, has been reported in the last week, and this 
when the condition of regular trade is showing more favourably. 
But of late the speculators have taken no note of the legitimate 
market, and have ignored the poor shipments and the enormous 
increase in the stock of Cleveland pig iron in the public warrant 
stores, though these will have their influence now that prices are 
tending downward. 

The shipments of pig iron from the Cleveland district have not 
for years been so small as those reported this month. The 
decrease in exports is due mainly to the curtailment of business 
with Scotland, which is the Cleveland ironmasters’ best market. 
This curtailment is due to the fact that Cleveland iron, under 
the influence of the gamble, has been advanced too high, and 
Scoteh founders have been able to purchase Scotch pig iron at 
less than Cleveland iron would be supplied to them. Thus Cleve- 
land, which last year sent an average of 1500 tons of pig iron per 
day to Scotland, has this month forwarded no more than 570 tons 
per day on the average. The total shipments have only reached 
26,297 tons, as compared with 46,055 tons last month, and 42,633 
tons in January, 1904, all to 18th. The stock return is even mcre 
unsatisfactory, for Cleveland iron is going into Connal’s stores at 
a rate that has never before been known. On more than half the 
days of this month an increase of over 2000 tons per day has been 
reported. On Wednesday Connal’s had a stock of 217,785 tons of 
Cleveland iron, the increase for the month being 25,958 tons, or 
over 1800 tons per working ry! ; and it is the artificial condition 
of the warrant market that has led to this undesirable state of 
affairs, the bad effects of which the ironmasters will feel when the 
gamble is over. 

Not much legitimate business has been done in Cleveland pig 
iron this week, because consumers think it wise to wait in order 
to ascertain whether prices will further fall, or whether the specu- 
ators are strong enough to bring about a recovery. All qualities 
of Cleveland pig iron, as well as Cleveland warrants, have fallen 
substantially in value this week, as, in regard to warrants, there 
have been plenty of sellers, and few buyers—the reverse of the 
situation during the latter part of last year. Eariy last week 
No, 3 Cleveland G.M.B. pig iron was realising 50s.; on Wednesday 
of this week 48s, 3d. was all that could be got, and both makers 
and merchants would accept this rate, as warrants had dropped to 
48s. 4d. cash. 

There is one factor about this which deserves to be taken into 
consideration, and it is that the price of No, 3 is now low enough 
to allow of its competing successfully in some of the American 
markets—those not far from the eastern seaboard of the States, 








r ton for duty, and 6s. for freight, the iron eculd be delivered at 

hiladelphia at 71s. per ton, and that is what the Pittsburg iron- 
masters are quoting. Business was not possible with the prices 
which have been ruling of late, and the orders that have been 
secured have been for hematite and spiegel. Inquiries for Cleve- 
land iron have been received during the last few days which may 
result in business. No. 1 Cleveland pig iron is at 49s. 9d.; No. 4 
foundry at 47s. 6d.; No. 4 forge at 45s. 6d.; mottled at 44s. 9d.; 
and white at 44s. They have thus not fallen so much as No. 3. _ 

The hematite pig iron trade is more active, and the situation is 
better than for i toons two years, Prospects are more encourag- 
ing with the revival of the steel and shipbuilding industries, and 
prices with producers are very firm. They have gone up altogether 
5s. 6d. per ton, and makers now quote 55s. per ton for mixed 
numbers, but some iron has been sold by second hands at 54s. 6d. 
No. 4 is at 52s, Rubio ore is at 15s. 6d. yer ton, c.i.f. Tees, and 
not less will be taken. is 

The new furnace of the Cargo Fleet Iron Company, which was 
blown in at the end of September, is now producing 1000 tons 
of pig iron per week from Cleveland ironstone, and it is intended 
that the second new furnace shall be in blast by the end of this 
month. In March the steel-melting department of the works will 
commence operations, and will take the molten metal direct from 
the blast furnaces. In this department there are three Talbot 
melting furnaces, each of 170 tons capacity. It will be some 
months before the rolling mills are ready. : 

Sir David Dale has this week been elected president of 
the Cleveland Mineowners’ Association, in place of the late Sir 
Lowthian Bell, and Sir Hugh Bell has been elected vice- 
president. Sir Lowthian had been president almost ever since 
the Association was formed in 1873, and at the annual 
meeting on Monday at Middlesbrough a vote of sympathy with the 
family of the deceased baronet was passed. The resolution stated 
that his many eminent services in various branches of science and 
industry, more particularly in their relation to iron and_ steel, 
caused his death to be felt as a great loss nationally as well as to 
the Cleveland district. 

At a conference between the Cleveland mineowners and the 
representatives of the miners on Monday to settle the wages for 
the ensuing quarter, the employers stated that they considered 
that a reduction of 1-7 per cent. was justified, but this it was 
decided to forego. They could not see their way to grant the 
request of the men to close the mines at twelve o'clock on Satur- 
days, It is only a short time since they agreed to close at 12.30 
instead of 1 p.m. on that day. : 

The improvement in the manufactured iron and steel trade is 
kept up, and producers are now very fairly off for work. Advances 
were made in the prices of bars and iron angles as reported last 
week, and increases in the quotations in other branches have been 
made. Steel ship plates, which were advanced half-a-crown in 
December, have been raised another half-crown, and are now at 
£5 17s. 6d. less 24 per cent., while iron ship plates are up half-a- 
crown also, viz., to £6 2s. 6d. less 24 per cent. Steel hoops and 
strip are up half-a-crown, the former being at £6 5s. and the 
latter at £6 2s. 6d., both less 2} per cent. The increases in orders 
fully justifies these advances. Heavy steel rails are in better 
request, and the outlook is more favourable, while the news from 
America strengthens the position of producers here. The quota- 
tion for heavy steel rails is £4 10s. net at works. Mr. Edward J. 
George, late with the Wigan Coal and Iron Company, Limited, has 
been appointed secretary of the Consett Iron Company, Limited, 
vice Mr. Henry Halliday, who has resigned, and is now resident in 
the north of London. Mr. George Ainsworth, who has been 
general works manager, has been appointed general manager. 

It could not be expected that the rush of orders for new steamers 
which was reported in the first fortnight of the year would be kept 
up, and builders could not have met it if it had, for they are, asa 
rule, pretty well off now for orders for this year’s execution, and 
are putting up their quotations for new tonnage. Among the 
further orders Mr. James Knott, of Newcastle, has ordered two 
7000-ton steamers, one on the Tyne and the other on the Wear, for 
the new ‘‘ Royal” line. Mr. Walter Runciman, of Newcastle, who 
had already ordered three, is reported to be in treaty for two more 
steamers. Smith’s Dock Company have booked a contract for two 
coasting steamers, and Messrs. William Doxford and Sons, Pallion, 
Sunderland, have secured an order for a second turret-deck 
steamer of 5000 tons for Messrs. Milburn and Lund, of Whitby. 
A report has been in circnlation that Messrs. Turnbull's _— at 
Whitby, which has been closed for four years, was likely to be 
reopened, but that does not appear to be the case. The bridge 
across the harbour is agreat drawback, for only steamers of com- 
paratively small tonnage could be undertaken. 

Mr. Arthur Cooper, the managing director of the North-Eastern 
Steel Company, Limited, Middlesbrough, has been elected a 
member of the Tees Conservancy Commission, in place of Mr. 
David Evans, who has resigned. 

The Right Hon. Jno. Lloyd Wharton has been ‘elected vice- 
chairman of the North-Eastern Railway Company, in place of the 
late Sir Lowthian Bell. 

Messrs. C. E. Miller and Co., of Middlesbrough, report in their 
annual circular that the imports of foreign iron ore into the North- 
East ports of England last year reached 2,336,164 tons, out of a 
total for the United Kingdom of 6,100,556 tons. Out of this latter 
4,648,335 tons came from Spain. Of Swedish magnetic iron ore, 
3,024,017 tons were exported, against 2,537,214 tons in 1903. Itis 
interesting to note that from the port of Narvik, which was only 
opened in 1903, to render it possible to ship the ore at any period 
of the year, no less than 1,188,500 tons were exported last year. 

The coal trade has received an unexpected fillip from the 
strike of miners in Westphalia, which is all the more welcome 
as the outlook was not encouraging for steam coal. Heavy 
purchases have been made by continental consumers, and prices 
have gone up rapidly in consequence, being 1s. 6d. to 2s. per ton 
higher than a week ago. Best steam coals are up to 10s. 6d. to 
lls. per ton f.o.b., seconds to 9s. 6d., and smalls to 5s. 9d.; while 
gas coals are up from 8s. 14d. last week to 10s. on Wednesday. 
In these circumstances the market is a good deal excited, and 
shipowners have taken advantage of the greater demand for 
steamers to carry the coal across the North Sea to put up the 
rates of freight over 1s, 6d. per ton. Many of the colliery owners 
have not been able to participate in the increase in prices, 
because they were already so fully supplied with contracts that 
they could not undertake any more. The demand for coke has 
also increased, and foundry coke has been raised to l6s. 6d. 
per ton f.o.b. Medium coke can be got still at 15s. per too 
delivered at the furnaces on Teesside, but there is not much 
available for sale. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

AtL the iron and steel works are now in full operation, and, as 
far as can be ascertained, there is likely to be fair employment for 
some time. There does not appear, however, to be quite so much 
confidence in the immediate future of the trade*as was felt a week 
ago after the annual statistics were published. Some features of 
these were more favourable than had been anticipated, and this 
had a decidedly good effect. The accumulation of stocks on the 
North-East Coast, however, has.caused much disappointment, and 
produced a weaker feeling in the warrant market. 

Business has been done in Cleveland warrant from 48s, 10d. to 
48s. 44d. cash, 48s. for delivery in twenty-seven days, and 49s. 2d. 
to 48s, 74d. one month. Scotch warrants are quoted 54s. 9d., and 
Cumberland hematite 58s, per ton. 

The stock of pig iron in Glasgow warrant stores shows an in- 
crease of 100 tons, and now amounts to 12,500 tons. 

Since last report four furnaces have been re-lighted, and there 
are now eighty-four in operation in Scotland, compared with 


Taking the present price of Cleveland iron, and adding 16s. 8d.‘ seventy-nine at this time last year. 
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Prices of Sectch makers’ iron have been steady. G.M.B., No. 1, 
is quoted at Glasgow, 56s.; No. 3, 53s.; Carnbroe, No. 1, 573.; 
No, 3, 54s.;. Clyde, No. 1, 58s. 6d.; No, 3, 53s. 64.; Langloan, 
No. 1, 64s.; No. 3, 56s.; Gartsherrie, No. 1, 593; No. 3, 54s.; 
Summerlee, No. 1, 60s ; No. 3, 55s.; Calder, No, 1, 59s.; No. 3, 
54s ; Coltness, No, 1, . 6d.; No. 3, 55s. 6d.; Glengarnock at 
Ardrossan, No. 1, 59s.; No. 3, 53s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 55s. 6d.; No. 3, 53s.; Dalmellingtor at Ayr, No. 1, 
55s.; No. 3, 52s. 6d.; Shotts at Leith, No. 1, 59s.; No. 3, 54s.; 
Carron at Grangemouth, No. 1, 59s, 6d.; No. 3, 54s. 6d. per ton. 

There is now a steadier demand for hematite pig iron, which is 
quoted by merchants 60s. per ton for delivery at the West of 
Scotland steel works. A large number of steamers have arrived 
in the Clyde during the last few days with hematite ore from 
Spain, and there is every prospect that the output of hematite pig 
iron will be well maintained, if not increased. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7288 tons, com with 472) in the corresponding 
week. There were despatched to the United States 725 tons, 
Canada 225, South America 2, India 90, Australia 35, France 40, 
Italy 210, Germany 55, Belgium 10, Spain and Portugal 100, 
other countries 1115, the coastwise shipments being 4681 tons, com- 
pared with 3103 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 7338 tons, compared with 14,973 in the corresponding week, 
showing a decrease of 7635 tons. 

The demand for finished iron has been moderate, but some 
merchants are inclined to take a rather more hopeful view of the 
prospect, the expectation being that both home and foreign 
— are not unlikely to increase. 

he outlook in the steel trade is more cheerful owing to the 
large amount of work placed with the shipbuilders. A number 
of additional contracts have been reported within the last few 
days, those fixed at Greenock alone being said to amount to about 
20,000 tons of new shipping. The demand for boiler plates, as 
well as ship plates, has been increasing, and some firms are layi 
down additional plant both for the manufacture of plates an 
boilers, 

Reports of a more encouraging nature come from some of the 
foundries. There are good inquiries both for cast iron and 
malleable pipes, and it is expected that some important contracts 
will be fixed shortly. 

The coal trade has been active in the home branch, but the past 
week’s shipments showed a considerable decrease, owing largely, 
no doubt, to delays caused to shipping by stormy weather. 
Within the last few days a decidedly firmer tendency has sprung 
up in the coal market owing to the strike of colliers in West- 

halia. There has been quite a number of inquiries for tonnage 

tween the East Coast of Scotland and Rotterdam, and the rates 
of freight for vessels have advanced 6d. per ton It is expected 
that considerable shipments of Scotch coal to the Continent will 
result from the strike. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


On Change, Cardiff, the supply of Welsh coal to Russia and 
Japan forms a leading topic of conversation, especially when, as 
has happened on several occasions lately, one of the steamers laden 
at Cardiff or Barry has been captured. On Monday it was stated 
that a boat of Mr. Rea’s, Belfast, the Lethington, which left 
Cardiff in November for Vladivostok, had been seized. On Tues- 
day news came of another re of a Cardiff coal steamer. 
Merchants say that steamers which run the risk are insured at 
rates varying from 20 to 35 guineas per cent. Vessels going to 
any port other than one owned by the belligerents pay but 5 per 
cent., ordinary risk, so that the Joss of one now and then is calcu- 
lated upon. Several large cargoes are known to be on their way. 
Last ras or eg both ke Jal -¥e and Russian account were 
heavy—Hongkong, i, and Libau figuring. On Monday a 
oan of 5000 jour cl for Hongkong. ciated : 

At Swansea this week speculation was rife concerning the great 
German coal strike, and a strong impression prevails that Swansea 
coals will be in improved demand if it should continue any time. At 
Newport the same topic is in keen discussion, and little doubt is felt 
but that the semi-bituminous coal market will harden. In Cardiff 
inquiries in the way of feelers are being put out this week, and 
some small orders, I hear, have been booked. An authority on the 
situation tells me that Newcastle coals will stand a better chance, 
for even at their present high figure they are cheaper by 2s. than 
Welsh. Still, some business must come to this quarter. 

Storms have lately affected all ports. At Cardiff this week 

rices have ranged about 14s. with a few bookings at higher figures. 
Midweek, the leading features in connection with the coal trade 
were hardness of late quotations for large and swall, and best 
samples of large second, and inquiry for Monmouthshire, 

A good demand exists for best Admiralty coal, and leading 
collieries are well sold up to the beginning of March. Closing 
prices were: Best steam, 13s. 9d. to 14s.; best seconds, 13s. to 
13s. 3d.; seconds, 12s, to 12s. 6d.; drys, 12s. to 12s. 6d.; best 
small, 8s.; best ordinaries, 7s. 6d. to 7s. 94.; seconds, 6s. 3d. to 
63. 6d.; inferiors, including drys, from 6s. Monmouthshire semi- 
bituminous best large, 11s. 9d. to 12s.; best ordinaries, 11s. 3d. to 
lls. 6d.; seconds, 10s. 6d. to 11s. House coal: Best, 16s. 9d. to 
l7s.; best ordinaries, 13s, 6d. to 14s. 6d ; seconds and other kinds, 
103. 6d. to 15s.; No. 3 Rhondda, 13s. 6d.;- brush, 11s. 9d. to 12s.; 
small, 93. 6d.; No. 2 Rhondda, 10s. to 10s. 3d.; through, 8s. 3d. to 
8s. 6d.; small, 6s. 6d. to 6s. 9d. Patent fuel, 12s, to 12s, 6d. 
Coke firm, 16s. 3d. to 16s. 6d. for furnace; foundry, 18s. to 22s, 
Pitwood, not very strong, 16s. 3d. to 16s, 6d. Swansea quote 18s. 
to 18s, 6d., and the storms are likely to enhance prices at most 
ports, In the Swansea market coalowners, expecting improved 
trade, are holding firmly, and mid-week were quoting steam at 
13s. to 13s. 3d., and No. 3 Rhondda 13s, 6d. to 14s. Anthracite 
prices remain: Best malting at 20s. to 21s.; big vein, 12s. to 
12s, 6d.; red vein, 10s. to 10s. 3d.; cobbles, 17s. to 18s.; nuts, 18s. 
to 19s.; peas, 11s. to 12s.; rubbly culm, 4s. 6d.; duff, 4s. Patent 
fuel trade is affected by the storms. Export last week was under 
6000 tons. Prices rule at 11s. 6d., including tax. . 

The closing items of trade statistics at Swansea, though rather 
belated, demand attention. During the past year the exports of 
coal, coke, and patent fuel, showed an increase of 12,000 tons, and 
the profit of the month’s working was £2826, compared with £1030. 
Taking the year’s work, marked encouragement to the New Dock 
promoters was indicated by returns, the imports and exports 
amounting to 4,285,059 tons, constituting a record. The previous 
record was in 1902, The tin-plate exports in 1902 totalled 
271,832 tons. In 1903 there was a decrease, 256,275 tons; but in 
1904 the total was 285,775 tons. In galvanised iron business has 
been progressive. In 1902 the exports were 12,688 tons, in 1903 
13,634, and in 1804 23,760 tons, There has been a shrinkage in 
pitwood, and a falling off in iron and steel and in castings. 

Members on ‘Change, Swansea, returned’ from the Birmingham 
quarterly meeting. last week, reported a fairly healthy state of 
trade ; pig iron was firm, and steel scrap was advanced in price. 
Such large purchases, however, have been made of Jato that the 
advance was not successful, and a slight ‘“‘set back” occurred. 
Tin bars were very firm—Bessemer, 87s. 6d; Siemens at 90s. In 
these cases also it was stated that much business has not resulted, 
buyers being well bought for a time. 

Closing figures this week are:—Glasgow pig iron warrants, 
54s, 6d.; Middlesbrough, 48s. 6d.; hematite, Gatsboriaad, 58s, 
Welsh bars, £6 2s, 6d. to £6 5s.; sheet iron, £8 7s. 6d. to £8 10s.; 
steel sheets, £8 5s. to £8 7s. 6d.; steel rails, heavy, £4 15s. ‘to 
£4 lis. 6d.; light, £5 15s. to £5 17s, 6d.; Bessemer bars, £4 7s. 6d-; 
Siemens, £4 10s, Het gid :—Bessemer steel coke, 12s. 9d. to 
13s.; Siemens coke finish, 13s, to 13s, 3d.; ternes, 24s, to 25s. 6d.; 
best charcoal, 15s, to 15s, 6d.; big sheets for ‘galvanising; 6ft. by 


3ft. by 30 g. af ton, £9 5s. to £9 7s. 6d,; finished black plate, 
£9to £9 2s. 6d. These prices are firm. Trade is pp ategtane 
good, makers being well soid. This week there has not been muc 

animation, but large contracts are held that extend for some time 
tocome. Last week shipments were very large—118,831 boxes, 
Stocks are lower, only 68,643 boxes coming from works, Present 
stocks are a little over 126,000 boxes. Block tin is £129 15s.; 
spelter £25; lead, £13 5s. Spanish is quoted at £13. Copper, 

ili bars, £68 15s. Iron ore, Rubio, 14s. per ton, ex ship, 

About 1200 tons of steel bars and billets came from Antwerp and 
Rotterdam to Newport last week, and slightly over the same to 
Swansea, the greater part of which went to Cwmburla Works, and 
the remainder to Lydney, where Messrs, Richard Thomas and Co., 
of Llanelly, are well employed. 

In reference to yak ys a Swansea authority states that it is 
understood in the trade that tin-plate prices are at top figures, and 
this was shown at Birmingham by sales on a small account at 3d. 
to 44d. less, Notwithstanding this statement, the outlook is 
regarded as good, and in the event of hostilities ceasing, business 
in the Far East and Russia must improve. 

Tron and steel trade is little altered, but workmen complain that 
they are not fully employed, and the reduction is now in force. 
In the Swansea Valley the output of the blast furnaces continues, 
in the weldless tube trade demand is not marked, and dumping is 
affecting local bar works. There has been o2¢ clearance of rail- 
way iron, &c., 1000 tons, with 900 tons coke and 1000 tons coal to 
Port Nollett, and one 250 tons general, and 600 tons coal to India 
from Newport. Grimsby, pig iron, 975 tons, came to Messrs, 
Gilbertson this week. 

The Barry project for tapping the Sirhouwy Valley, to which I 
referred lately, threatens to be strongly opposed by Newport. The 
Parliamentary and Improvement Committee last week joined the 
Newport Chamber of Commerce, and the Newport Harbour Board, 
in formulating a line of opposition. The promoters contend that 
Newport is the natural outlet for pick coal. It will be remembered 
that years ago the Bute Docks strongly opposed Barry on the same 
lines. 

The satisfactory character of the Welsh coal trade is indicated by 
arise in shares of Albion and the Cambrian ; an advance toa 
slight extent has taken place in Guest, Keen and Co., and traffic 
receipts show an increase in Brecon and Merthyr, in the Rhondda 
and Swansea Bay, but a slight decrease in Taff Vale Railway 
receipts, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


EMPLOYMENT and demand in the different departments of the 
Silesian iron industry have been steady and pretty satisfactory, 
and activity in many trades has shown an improvement during the 
week, as the number of orders coming in has generally increased. 
Pig iron sells regularly ; malleable iron is in fair request, and pretty 
stiff as regards quotations, and the rail trade continues lively. 
The office of sale of the Upper Silesian Heavy Plate Convention, 
that was formed after the Silesian Heavy Plate Convention had 
separated from the German Heavy Plate Convention, has begun 
operations already in connection with the Upper Silesian Steel Con- 
vention. : 

Not much of interest can be told with regard to transactions 
in the iron and steel trade of Rheinland-Westphalia. On the 
whole, there is more confidence felt now concerning the future of 
the iron trade than there was a few months ago, as employment in 
nearly all trades seems to improve. The German Steel Convention 
will shortly raise the price of girders, 

The 15,000 tons of spiegeleisen, which London dealers have 
recently bought for America, realised several marks more per ton 
than formerly ; optimists consider the placing of further orders 
from America as pretty likely in the near future. At a meeting 
of the Stcel Convention, held on the 6th inst., it was resolved to 
maintain the former quotations. On foreign account a fairly good 
trade is being done at prices that show firmness, and even a rising 
tendency now and then. Generally the prospects for spring 
business are regarded as a good. The 567 locomotives for the 
State Railways, the orders for which have been held over since 
November last, have now been placed at prices somewhat higher 
than those previously quoted. The delivery of the order in ques- 
tion is to take place during the period from May to the end of 
November of the present year. 

The strike continues in the coal-producing districts of Rheinland- 
Westphalia ; thirty pits have had to stop working, and the 
number of strikers may be about 80,000 at the time of writing, 
but is likely to increase before the week ends. However, as the 
strike is not expected to be of long duration, and as stocks are 
pretty heavy generally, the coal industry does not seem likely to 
be very seriously inflaenced by the present trouble. 

The demand for all sorts of house coal was pretty active upon 
the week in Rhienland-Westphalia, and the cold weather that has 
again set in will increase consumption ; also engine fuel shows 
more life, and sales have been rather more extensive than before. 
Coke is very steady. 

The position of the Silesian coal market has been satisfactory 
this week and in the week before. Deliveries have been heavy in 
many districts, house coal as well as engine fuel being in strong 
request. 

In December last year shipments in pit coal in Silesia amounted 
to 1,589,000 t., against 1,474,870t. in 1903, or 63,560t. per day, 
against 61,450 t. per day in the year before. Since the beginning 
of 1904 deliveries in coal in Silesia amount to 17,992,560 t., against 
17,604,330 t. in 1903. 

Sales on the Austro-Hungarian iron market have been limited, 
and prices somewhat inclined to weakness in many instances. The 
rail works and engineering shops are going to be in fair employ- 
ment during the next few months, as the State Railways’ require- 
ments in railway rolling stock for five years have now n finally 
given out. 

The sudden frosts in the beginning of the year have added 
strength to the already pretty lively tone in the Austro-Hungarian 
coal trade. Gas coal is in improving demand, and coke, too, can 
be reported in strong request. 

From the Belgian and French iron market reports of a somewhat 
unfavourable nature have been received during this week and the 
last, while the coal trade in France has shown more life than 
previously, 

It would need several weeks of frosty weather to clear the stocks 
in coal that have accumulated in Belgium ; demand last week was 
comparatively moderate both for engine and house fuel. 

Concerning the position of the iron industry in Russian-Poland un- 
favourableaccountscontinue tobegiven. Adecided wantof employ- 
ment is complained of at the bar and plate mills, and at the girder 
shops ; only in railway material a fairly good business is being 
done. Stocks have strongly increased in consequence of the very 
limited employment during many months, On the whole, the 
industrial position throughout the Russian empire must be con- 
sidered anything but favourable. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 3rd, 1905. 
THE demand for iron and steel continues with scarcely any abate- 
ment. A great many large consumers look with ill-concealed 
apprehension a the possibility of another general advance. 
e cost of production is certainly increasing somewhat, one of the 
elements, namely, coke,- having recently been farther advanced. 





Fortunately, the bulk of the requirements for the first half of the 
year has either been actually or tentatively provided for, The 


smaller buyers will suffer, if there is any suffering, from the advance 
which is now threatened. The volume of new inquiries is increas- 
ing daily, and it appears that these inquiries do not refer to 
speculative but to actual requirements. The iron and steel industry 
of the country is now consuming at the rate of 19 million tons per 
year, while it is estimated, although not with exactness, that the 
production is at the rate of about 18 million tons per year. Blast 
furnaces are being blown in, the last one being the 600-ton furnace 
on Newville Island, below ane There is no doubt that 
capacity at the opening of spring will have reached the 20 million 
ton limit. This is the reason why the larger consumers are not 
taking alarm at the intimations of a generally advanced rate for 
material. They have secured material enough to last them until 
the spring, and they thinx that by that time the 20 million tou 
limit will have been reached, and that the possibility of higher prices 
will be eliminated. The opposite view to this apparently reasonab! 
one is that the requirements of the country, instead of stopping at 
19 million tons, may go one, two, or three million tons beyond it, 
In that event the upward tendency in prices will continue. There 
is a very urgent demand for stove pipe and general foundry 
material, Nearly all of the steel mills are inthe market for basic 
and Bessemer. The United States Steel Corporation will want for 
January delivery 40,000 tons of basic and Bessemer, and this will 
clean up the market. Railway equipment is also in demand, and 
especially for bridge material. The orders during the past week 
will amount to some 15,000 tons, and this is only the beginning. 
The Harriman system of roads, it is known, intends todoan unusual 
amount of bridge building, the extent of which is only surmised. 
The rail demand is being held up a little, but. the business up to 
date foots up to one million tons, This leaves about two million 
tons to be contracted for, and the rail makers have no doubt 
that their fullest capacity will be continuously engaged through- 
out the year. The Chicago and North-Western has just placed 
an order for 30,000 tons of standard rails. 3 : 

The copper market is active under the large takings of Oriental! 
and continental buyers. The sales of the past week amount to 
about 10,000 ton:, 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, and prices have an upward tendency. 
House coal in fair demand, prices firm. The quantity of coal 
ship for the week ending January 14th was 84,951 tons— 
foreign, 69,729 tons; coastwise, 15,222 tons. Imports for the week 
ending January 17th:—Iron ore, 10,123 tons; bars, &c., 2389 tons ; 
pig iron, 1175 tons ; pitwood, 4975 loads. 

Coal :—-Best steam, 11s. 6d. to 11s. 9d.; seconds, 10s. 6d. to 
10s. 9d.; house coal, best, 15s.; dock screenings, 6s, 3d. to 6s, 6d.; 
colliery small, 5s. 9d. to 6s.; smiths’ coal, 9s. ig iron:—No 
quotations. Iron ore :—Rubio, 14s, 6d. to 14s. 9d.; Tafna, 15s. 6d. 
to 15s. 9d. Steel :—Rails, heavy sections, £4 15s. to £4 17s. 6d.; 
light ditto, £5 15s. to £5 17s. 6d.; Bessemer steel tin-plate bars, 
£4 5s. to £4 17s. 6d.; Siemens’ steel tin-plate bars, £4 7s. 6d. to 
£4 10s., all delivered in the district cash. Tin-plates :—Bessemer 
steel coke, 12s. 9d. to 13s.; Siemens coke finish, 13s. to 13s. 3d. 
Pitwood :—l6s. 6d. to 16s. 9d. ex-ship. London Exchange 
tel ms :—Copper, £68 15s. to £69; Straits tin, £129 15s, to 
£130 2s. 6d. Freights steady. 








ALMANACS, CALENDARS, &c. 


We have received from John I. Thornycroft and Co., Limited, a 
very neat wall calendar, on which are given a number of illustra- 
tions of motor vehicles of various types made by this firm at Chis- 
wick and Basingstoke. The Hunslet Engine Company, Limited, 
Leeds, also sends us a tasteful calendar of the above pattern, on 
which are portrayed three different forms of locomotive engine. 
The Shannon, Limited, Ropemaker-street, London; B. J. Hall 
and Co., Victoria-street, London; and Norton and Gregory, 
Limited, Castle-lane, Buckingham-gate, have issued wall calendars. 
From Ludwig Loewe and Co., Limited, Farringdon-road, London, 
we have received a ‘‘ Week-at-a-Glance” desk diary, which is 
intended to show a whole week’s engagements ex to view by 
tearing off the slip for each day as it passes. e pocket diary 
from Edward Wood and Co., Limited, 88, Cannon-street, London, 
besides serving the purpose of a daily remembrancer, also provides 
a considerable amount of information which cannot fail to be of 
service to constructional engineers. McTear and Co., Limited, 
Belfast, have issued a little pocket calendar. Trafford Park 
Steelworks Company have combined with their wall calendar three 
useful tables, one for the safe load in tons of:s>lid steel columns, 
another for the safe load of rolled steel jiosts, and the third giving 
particulars of steel joists.. The pocket diary sent us by the 
Lancashire Steam Motor Company, Limited, Leyland, is one of the 
most tastefal productions of the sort which has come to hand. It is 
handy in size, contains much information of daily requirements, 
and is bound in a celluloid cover, on which is printed in colours a 
woman’s head in a manner almost worthy of a miniature painter. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Txt Department of the Interior of the United States Geological 
Survey bas requested the Monk Bridge Iron and Steel Company, 
Limited, to allow its exhibit at the recent Exhibition at St. Louis 
to remain in the United States and to be taken to the National 
Museum of Mining and Metallurgy at Washington, and the com- 
pany has given its permission. 











A prtrRoL electric passenger omnibus, seating twenty 
rsons, has been constructed by the General Electric Company, 
1.8.A. A 4-cylinder, 4-cycle type engine, developing 40 horse- 
power at 700 revolutions per minute, is placed under a bonnet and 
is direct-connected to a 6-pole, 6-kilowatt, multipolar generator 
wound for 85 volts at the above speed. The generator will stand 
12 kilowatts for 1 hour and 24 kilowatts for 15 minutes. Current 
is supplied to two motors connected ‘to the rear wheels by chains. 
Each motor has a continuous rating of 45 ampéres at 85 volts, and 
will stand 120 amperes for short periods, The controller has only 
two speed points and two brake points, The weight loaded is 
about 4-5 tons—metric, 

Conrracts,—The British Eleetric Plant Company, Limited, of 
Alloa, informs us that it has been awarded the contract by. the 
Perth Corporation for a 500-kilowatt compound traction generator, 
together with engine for the same, the combined set having an 
overload capacity of 600 kilowatts.—The Mirrlees Watson Com- 
pany, Limited, informs us that it has recently received orders for 
surface condensing plants for London, Manchester, Calcutta, 
Crewe, &c., having total a duty of 169,500 Ib. of steam per 
hour.—The London County Council has ordered from Messrs. 
Merryweathers a powerful motor steam firm engine for the London 
Fire Brigade. Itis to be capable of delivering 500 gallons per 
minute, use oil fuel, and be able to turn out under full steam in 
sixty seconds from a call.—Messrs. Mountain and Gibson, of Bury, 
inform us that they have secured the contract from the 
Distriet Couneil for fourteen of their electric motor trucks for 
tramways, and for one sweeping and watering car.—The Holwell 





secured the order for the cast iron required for Contract, 


Iron Company, Limited, of trom pip Melton Mowbray, has 
No, 1 of the Bury and District Joint Water Board, Lancs, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D, Roors, M.I. Mech. B. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 
When the abridgment is not illustrated the Specification is without drawings 
Copies of Specitications may be obtained at the Patent-Office Sule Branch, 25, 
Southampton-buildings Chancery-lane, London, W.C., at 8d. each. 


The first date given is the date of application; the second date at the end of 


the abridgment is the date of the advertisement of the acceptance of the complete 
specification, 

Any person may on any of the grounds mentioned in the Acts within tiro 
nonths of the date given at the end of the abridgment, give notice ut the 
Putent-Opice of opposition to the grant ef a Putent. 





STEAM ENGINES, BOILERS, &c. 


27,597. December 16th, 1903.—ImMpROVEMENTS IN BUCKET-WHEEL 
CONSTRUCTION FOR STEAM TURBINES, The Warwick Machinery 
Company, Limited, 83, Cannon-street, London, E.C. (A com- 
munieation from the General Elictrte Company, of Schenectady, 
New York, U.S.A.) 

The object of this invention is to provide a bucket wheel of light, 

strong construction which takes up a small amount of room along 

the shaft. There are three figures. Fig. 1 is a side elevation of a 

portion of a wheel. Fig. 2 isa section of the upper half of the 
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wheel, showing in section two intermediate or stationary buckets. 
The hub 1 is forged with the flange 2, to which is secured by a 
bolt 3 a web 4 of rolled metal, preferably boiler plate. In the 
veriphery of the webs are cut the huckets 5, whose tips are riveted 
into the tire orcover6. On each side of the wheel inside the line of 
the buckets isa shoulder 7, against which abuts a shoulder 8, on a 
ring 9, which fits against the web held by bolts 10. In the 
periphery of the ring are cut buckets 11 whose tips are riveted 
into tires or covers 12, 


26,454. 3rd December, 1903.—IMPROVEMENTS IN Exastic FLUID 
TurBINEs, W. Le R. Emmet, Schenectady, New York, U.S.A. 
The objects of this invention are to reduce the losses owing to 
leakage and spill to a minimum, so ensuring economy, and to 
improve and simplify the construction of the turbine generally. 
Tbe turbine is divided into a number of stages by suitable 
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diaphragms with one wheel to each stage, so that leakage between 
one wheel and its nozzle can be used on the next wheel. Fig. 1 is 
a vertical section. Fig. 2 is a section in a developed plane of a 
part of the nozzles and moving buckets. The cast metal base 1 is 
provided with feet 2 and a flange 3 for making connection with the 
condenser, The base is cored out to form a vacuum chamber, and 
mounted therein is a step bearing 4 for the vertical shaft of the 
turbine, Mounted on the base 3 is the diagram 5 separating the 
two lower wheels from each other except through the nozzle openings. 
Each diaphragm has small top and bottom flanges 6 and is provided 
with a hub, connected to the ring by a web 7, and the diaphragms 
are cut away at 8 to receive the wheels 9. Each wheel and 
diaphragm ‘is a separate piece, Each diaphragm has one or more 
sets of nozzles which open into a pressure chamber 11. The high- 
pressure nozzles 10 may be directly connected with the boiler. The 
fluid discharged by the nozzle imparts a rotary motion to the 
bucket wheel directly in front of it. The pressure of the fluid 


streams is ejualised and connected in the chambers 11. The 
chambers 11 for the several stages gradually increase in area. 
Expansion and decreased velocity are allowed for by enlarging the 
nozzle and also by increasing the number of nozzles in sections 12. 
‘| The nozzles 13 and their chambers, in addition to collecting the 
stream, serve also to alter its direction, and discharge it at the 
proper angle. Six high-pressure nozzles are arranged at equi- 
distant’points round the wheel. Each diaphragm has a ring 16 
that retards the passage of the fluid into the chamber 17. 
Sleeves 18 surround the main shaft and act as spacers for the 
wheels, The bushes 19 engage the shoulder portions 20 on each 
diaphragm. The topmost diaphragm acts as a cover and support 
for the bearing 21. The passages 23 convey the steam to the 
valves 22,— December 7th, 1904. 
836. January 12th, 1904.—IMPROVEMENTS IN STEAM BoI.ers, C. 
K. Mills, 23, Southampton-buildings, London, W.C. (A com- 
munication from C G. Curtis, Manhattan City, New York State, 
) S.A. 





The object of this invention is to provide water-tube boilers 
possessing accessibility of the tubes for internal cleaning and 
removal ; close proximity of the tubes to limit the area for the 
escape of combustion products, absence of baffle plates, and acces- 
sibility to space between the tubes to enable the outsides to be 
cleaned. There are 12 figures. Fig. 1 is a vertical section ; Fig. 2 
a longitudinal vertica] section on a er scale of one of the boiler 
sections. To give access for cleaning them internally or for 
replacement or removal, the outer walls of the headers are og 
vided with cover openings which expose the ends of all the tubes, 
Each of these openings covers a group or line of tubes. The oblong 
openings in the outer walls in the heaters are covered by rect- 
angular plates which are larger than the openings, and each one is 
introduced through the openings by tilting it at an angle. The 
headers 13, 14 are made in steel of rectangular section, and the 
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Fig.2. 


tubes 15 are expanded into openings in their walls. This opening 
is closed by a steam-tight cover 16 in the inside of the heater 
with a tongue and groove joints. The cover is held by the cross- 
bars or yokes 17 and is introduced by holding it at an angle. At 
the corners of the boiler frame are stand-pipes 19. These are 
connected to the drums 20, 21; 22 are the doors closing the ends 
of the boiler. The steam pipe 23 has lateral branches and con- 
nects with openings in the cover 16 of the headers 13, The 
headers 14 are connected in the rear of the boiler with the steam 
drum 20 by pipes 24. The sides of the boiler are closed by rect- 
angular pipes 25, having openings to expose the ends of the pipes 
25 for cleaning. The boiler is fired from both ends, the grate 26 
extending the whole length. The end walls of the boiler are 
formed by rectangular tubes 27. Each of the lower headers 
requiring the most rapid circulation has a separate riser pipe 24 to 
connect with the drum 20; the inventor's intention is to give the 
maximum possible grate surface in a given floor space. 


INTERNAL COMBUSTION ENGINES. 
23,330. April 11th, 1904.—IMPROVEMENTs IN BUILT-UP CRANK 


Suarts. De Dion and Bouton, 36, Quai National, Puteaux, 
France. Date claimed under International Convention, April 
llth, 1904, 


This invention consists in a multiple throw crank shaft built 
up of interchangeable parts, the intention being to cheapen the 
manufacture of the crank shaft. One figure. The body of this 
crank shaft is made of only two component parts, whatever 
the number of cranks may be. One of the parts is con- 
stituted by the crank pin 1 forged in one piece with two discs 
2,2. The other part is constituted by the piece 3 of the shaft, 
forged in one piece with two discs 4, 4, each of which is provided 
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in the centre with a projection 5 in line with the portion 3, and 
concentric therewith, and corresponding with an opening provided 
in each of the discs 2, 2. These projections 5 ensure the correct 
centering of the disc. The securing of the parts in their correct 
ee is effected by means of bolts and nuts 6. The dotted lines 

, 10, 11, 12, show the positions of the lubricating oil channels. 
It is claimed that this construction of crank shaft is not only 
interchangeable in its parts, each part being simple to produce, 
and, therefore, less costly, but that greater is obtained 





arrangement providing that 
reach too inconvenient an angle, the back axle shall be thrown 
out of gear and no longer drive. 
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the wheels 7, 


RAILWAYS AND TRAMWAYS. 


26,124. November 30th, 1903.—IMPROVEMENTS IN APPARATUS 
FOR CONTROLLING AND OPERATING THE POINTS OF ELECTRIC 
Rari_ways AND TrRAMwAYS, T. B. Stewart, 227, Hyde Park-road, 
Headingly, Leeds, Yorks, and others, 

The object of this invention is to dispense with the street studs or 

contacts, the skate or hanger, and the attendant switching arrange- 

ments on the car, thereby enabling the apparatus to be worked by 
the motorman of any car or motor controls without the addition 
of other appliances or altcration in the wire. The appliance 
ordinarily used asa section insulator is bridged over, and the space 
between the ends of the bridging over connection is the distance 
piece, so arranged that the driver on the car can pass the current 
through the electric magnetic switch arrangement, or even coast 
clear over the insulating section or distance piece controlling the 
current through electro-magnetic switch gear by means of the 

ordinary controller on the car. There are seven figures. Fig. 1 

is an elevation, Fig. 2 a plan, and Fig. 3 is an elevation showing 

details of a street box D, with the switchboard F. A is the section 
insulator of the air gap type, having distance piece B insulated 
by means of an insulating bolt, and having a bridging connection 

formed by continuing the cable itself over the insulator A. A 
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Fig.3. 


motorman approaching the junction will, on nearing the insulator 
A, switch his motor controller off, and coast over the insulator 
section B, but the motorman of a branch line car will keep his 
motor controller on as he approaches fhsulator A. When the 
trolley head T makes contact with the insulated section B circuit is 
completed and a current passes from the cable by way of the wire 
U, fuse V, magnet G, return fuse W, wire X, section B, trolley 
head T, and thence to earth. The current energises magnet G 
and closes main switch N, completing a second or main circuit, 
and a current passes from the a by the wire U, fuse V, wire Y, 
fuse Z, wire 9, main switch N, wire 10, solenoid E, and to earth 
by the wire 7. This current energises the solenoid E, and pulls 
over by the rod I the rail point Q and frog R to connect with the 
branch track. The car having passed the points into the branch 
track, trolley head T makes contact with the hanging switch §, 
a ge a third circuit, causing a current from the cable by the 
hi T, switch S, wire 1, fuse 2, magnet H, and to earth by the 
wire H. This energises the magnet H, opens the switch N, breaks 
the circuit through the solenoid E releasing its core, allowing 
points Q and R to be automatically reversed or returned to the 
original position by springs or weights. 


ROAD MOTOR VEHICLES. 


26,029. November 28th, 1903.—IMPROVEMENTS IN OR CONNECTED 
WITH MOTOR-DRIVEN Roap VEHICLES, E. R. Calthrop and 
another, 3, Crosby-square, London. 

This invention relates to a six-wheeled vehicle, built in two sec- 
tions, the back section of the vehicle being pivoted on a king bolt 
placed above the middle axle of the three axles, and the driving 
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Fig.2. 


gear being so arranged that the motor drives both the second and 


the back pair of wheels through differential balance gear, and to an 
if the two driving axles shall in use 


There are five figures, Fig. 1 is 
rt sectional elevation, and Fig. 2 a sectional plan. The 

of two sections, the back section 6 having 
ing connected to the front section by the king 


vehicle is com 
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if a portion should be breken it is easily replaced. — December 7th, 


. bolt 8. The front section 1 has the steering wheels 22nd the driving 
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wheels3 and is fitted with the steam motor4 supplied with steam from 
the boiler 5. The engine 4 drives the balance gear placed within 
the gear wheels 13 by either of the change-speed pinions 11 and 
12, The balance pinion 17 and the gear wheel 18 are fixed to one 
sleeve. Both wheels 17 and 18 are loose on the shaft 15. The 
gear wheel 18 communicates motion through the gearing 19 to the 
shaft 20. The shaft 20 drives the driving wheels 3 by means of 
the balance gear 21 by worm gear. The other balance pinion 15 is 
fixed to the shaft 16 which drives, by the bevel wheel 16%, the bevel 
wheel 22 which has teeth on both faces thereof. The bevel wheel 
22 drives by the bevel 23 on its upper face the shaft 24 in the bear- 
ing 25. The shaft 24 is universally jointed and drives thé back 
wheels 7 of the rear section of the vehicle 6, by means of a 
worm through the balance gear 26. The rear section 6 can be 
removed from the forward section 1 by removing the socket from 
the pin 8 and detaching the piece 27. The shaft 16 will then have 
to be held stationary to drive the front section as a separate 
vehicle, considerably increasing the speed. To permit of the 
movements of the rear section while keeping the bevel wheels 
22 and 23 properly in gear, the bearing 25 has a strap 27, permit- 
ting a partial rotation of the bearing 25 in the annular groove of 
the bracket 9.— December 7th, 1904. 


MACHINE TOOLS. 

25,701. November 25th, 1903.—IMPROVEMENTS IN TURRET 
LATHES, MILLING MACHINES, AND THE LIKE, Charles Taylor and 
another, Bartholomew-street, Birmingham. 

This invention relates to improvements in the means of locking 

and unlocking capstans for lathes, milling machines, &c. There 

are two figures. The drawing shown isa plan of the improvement. 

To the base of the turret A is fixed the indexing plate B by means 

of the screws Ol, C2, C3, and the dowel pin D, The indexing plate 
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D has a series of grooves B!, within which the tooth E at one end 
of the lever F engages, which lever is pivoted at its other end on 
the screw G. The tooth E is forced into engagement with either 
of the grooves B! by turning the cam H on the pivot I, thus lock- 
ing the turret head. In unlocking the turret head, the cam jh is 
turned to the position shown by the dotted lines, and the tooth E 
is pressed out of the groove B! by the spring J. This reverses the 
usual construction, in which the lever is pressed in by a spring and 
withdrawn by hand.— December 7th 1904. 


2328. January 30th, 1904.—IMPROVEMENTS IN OR APPLICABLE TO 
ScREW-CUTTING MACHINES, H. Liebert, Perseverance Works, 
Milnrow, Lancashire. 

This invention relates to that type of screw-cutting machine in 

which the thread is cut on a bar rotatably mounted in a sliding 

carriage or holder in which it is fed past a rotating milling tool by 
which the thread is cut. There are three figures. Fig. 1 is a plan 

and Fig. 2 is a part sectional elevation. The thread is cut on a 

bar or other object 1 rotatably mounted in a chuck, in a sliding 

carriage or holder 2, by means of which it is fed on a bed 3 past a 

rotating milling tool by which the thread is cut. The normal rate 

of feed of the carriage 2 may be increased or decreased to an 
adjustable extent by independent movement given to the nut of 
the feed screw. The carriage 2 is fed along the bed 3 by means 
of the feed screw 4 which is rotated at a speed suitable to the 
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pitch of the screw thread it is desired to cut. The feed screw 4 
is stationary, while the nut 5 is attached to and moves with the 
carriage 2, but it may be turned about the axis of the feed screw 
by the rack 6 at right angles therewith. The rack 6 is in bearing 
supports 7 moving with the carriage engaged with the pinion 8, 
secured to the nut 5. The nut 5 fits a bearing 9 secured to the | 
carriage 2, and is provided with collars having antifriction washers | 
10. The movement of the rack rotating the nut is produced by | 
engaging it with an adjustably inclinable bar 11. This is effected ; 
by a bowl on the stud 13 carried on the outer end of the rack bar. | 
The bowl fits in a channel 14 in the bar 11. The bar 11 can turn | 
about its centre support 15, and be fixed at any angle relative to 
the axis of the feed screw by the slotted support 16. The power | 
of varying the normal rate of feed is of advantage when cutting | 
threads or long objects with the milling cutter. This construction, | 
by enabling the rate of feed to be varied and controlled, allows of 
compensation for the torsional strain, and ensures greater precision . 
of work,—December 7th, 1904, fig tas ‘ 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


774,715. Steam TurRBINE, C. #. Winterros, Pittsburg, Pa.—Filed 

July 6th, 1903. 
Claim.—The combination in a steam turbine of two radially- 
superposed bucket-ring wheels, one surrounding the other, and 
turning in opposite directions ; the inside wheel running in and 
between two steam-tight bearings, the outside wheel enclosing the 
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same, running in the open, and supported by the same bearings : 
an axially-balanced central inlet and outlet for the steam, consist- 
ing of two separate steam-canal casings, each having a cylindrical 
chamber surrounding the ends of both of the concentricaly- 
disposed shafts of the inner and outer motor wheels, cabatantially 
as and for the purpose described. 

774,742. SPINNING APPARATUS, (*, O, Draper, Hopedale, Mass.— 

Filed December 26th, 1903. 

Claim.—({1) In spinning apparatus comprehending a rotating 
— and a rotating ring, a ring rail, a bearing mounted to rock 
thereon and extended through the ring rail, a driving shaft 
rotatable in and suspended from said bearing, ring and spindle 
drivers operatively connected with the shaft, and means to rotate 
the latter. (2) In spinning apparatus, a rotatable spindle, spindle- 
driving mechanism, a driving Loud to actuate the same and by its 
pull maintain said mechanism in driving relation with the spindle, 
and a rocking bearing for and from which said mechanism is 
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suspended, said bearing being located above the band. (3) In 
spinning apparatus, a ring rail having a spindle opening, a flanged 
ring, a holder extended through said opening and having an 
upturned annular lip to frictionally engage the ring and cause it 
to rotate with the holder, the latter having a peripheral groove at 
its lower end below the rail, and means to sustain and rotate the 
holder, comprising a driving disc and two idler discs to co-operate 
with the peripheral groove, a fixed bearing for one of said idler 
discs, and a spring-controlled bearing for the other idler disc. 
774,805. Process or CooKkInc GARBAGE, &C., AND REMOVING 
THE OIL, &c., THEREFROM, C. S. Wheelwright, Bristol, R.IL— 
Filed October 31st, 1903. 
Claim:—The herein-described process or method of removing the 
oil or grease from garbage or offal, which consists in continuously 
introducing under pressure direct steam into the mass of garbage 
or offal together with fresh water sufficient, with the water of con- 


il 





densation, to float the oil or grease extracted from said garbage or 
offal by said steam and fresh water, continuously trapping the oil or 
melted grease thus extracted and water, at the same time holding 
back the solid parts of said garbage or offal, and finally separating 
said trapped water from‘said trapped oil or melted grease, substan- 
tially as described. 


774 992. FrED-waTER HEATER, (. 
Filed June 29th, 1904. 

Claim.—(1) In a feed-water heater the combination with a shell 

having a cold-water inlet, and a hot-water outlet, of a chamber 

arranged in the shell adjacent to said cold-water inlet, whereby 

the chamber is exposed to the coolest portion of the water in the 
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shell, descending and asvending steam tubes connected with said ! 





chamber respectively, and a baffle plate ype. in said chamber 
between the steam tubes, and having pe orations which are 
bounded by projecting rims or flanges, substantially as set forth, 
(2) In a feed-water heater the combination with a shell having a 
cold-water inlet, and a hot-water outlet, of a chamber arranged in 
the shell adjacent to said cold-water inlet, and having a top com. 
posed of two flue sheets inclined outwardly in opposite directions, 
two groups of steam tubes having their lower ends connected with 





said flue sheets respectively, a pair of upwardly-converging battle- 
plates, arranged in said chamber, and — upon the bottom 
thereof, and having their meeting upper ends located in the apex 
of the angle formed by said flue sheets, said p!ates having openings 
bounded by raised rims or flanges, and means for holding said 
plates in position, substantially asset forth. . 

775,026. MecHaNnican Pcppiinc Furnace, W. B. Burrow, 

Norfolk, Va,—Filed October 14th, 1902. 

Claim.—In a stationary reverberatory mechanical puddling furnace 
for making wrought iron, the combination of a wheeled or roller- 
supported oscillating and horizontally operated hearth, a concavity 
in the lining near the bed of the hearth, a projecting overhanging 








refractory rim or ledge over the said concave lining and the bed, 
the said rim extending entirely around the inside of the hearth, a 
lug or arm under the Totton of the hearth, and means for impart- 
ing a rocking motion to the arm or lug and the hearth in the 
direction of its length, as described. 

775,315. Turpine, C. N. Schottmuller, Taylors Falls, Minn. 

Filed April 5th, 1904. 

Claim.—A steam turbine comprising a casing partitioned into 
chambers, each chamber having longitudinal corrugations divided 
in the centre circumferentially by a partition, a piston separated 
into sections, mounted to rotate in the casing, each section occupy- 
ing one casing chamber, and having a plurality of annular rows of 
buckets, the several rows of buckets increasing in area from the 





inlet end to the outlet end, a rotary valve extended lengthwise 
through the wall of the casing, and having diagonally disposed 
ports increasing in area from the inlet end to the outlet end, inlet 
and exhaust ports leading from the said valve into the casing, 
exhaust-controlling valves extended through the wall of the casing, 
and through said exhaust ports, an inlet pipe for motive agent 
communicating with the inlet end of the first-named valve, and an 
exhaust pipe communicating with the outlet end thereof. 

775,371. CENTRIFUGAL MovuLpine Macuine, J. C, F. Lafeville, 
Paris, France.—Filed May 8th, 1903. ; 
Claim.—(1) An annular sugar mould competing two concentric 
cylindrical walls, conical sugar moulds arranged between the walls 
having their bases and apices alternately in the inner and outer 
wall, the bases of said moulds being open and the apices having 














small holes through them and the adjacent wall, substantially as 
described. (2) A sugar mould comprising several sectors united 
to form a rigid annulus having an inner and outer wall, conical 
sugar moulds between the walls having their bases open, and a 
perforation through their apices and the adjacent wall, the bases 
and vertices being arranged alternately both in a vertical and 
horizontal direction, substantially as described. 
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RECENT LOCOMOTIVE WORK ON THE 
MIDLAND RAILWAY. 
By CHARLES Rovus-MARTEN, 
No, II.* 

Tue return journey by the 4.15 p.m. train from Man- 
chester Central was so strikingly similar to the down run 
recorded last week that it is unnecessary for me to describe 
it in full detail. The engine No. 830 was exactly similar 
to No. 2788; the load, too, was the same, approximately 
170 tons, behind the tender. Again also a minimum rate 
of 36 miles an hour was maintained up the several miles 
of 1 in 90 approaching Peak Forest, and again a studiously 
moderate speed was run down the steeper falling grades 
on the Derbyshire line. Thus there was no rushing past 
Rowsley Station and curves at over 80 miles an hour, as I 
have seen in former days under the old slower booking. 
Nevertheless, although the present time-allowance—105 
minutes for the 91 miles from Manchester to Leicester— 
is unquestionably sharp over so very severe a road, and 
in spite of encountering four bad signal checks, we im- 
proved on that booking by 1 min. 15 sec., reaching 
Leicester in 103 min. 45 sec. from Manchester. The 
same engine, No. 830, continued on to London; the run 
of 99 miles from Leicester to St. Pancvas occupied exactly 
1 min. more than the down run, it being accomplished in 
100 min. 9 sec., inclusive. There was a bad signal slow 
near Kentish Town, which caused a delay of two minutes. 
Even so, however, we were at St. Pancras more than five 
minutes early, and the driver evidently felt himself able to 
take things quite calmly throughout, notwithstanding 
the fast booked time, 105 minutes, involving an average 
of 56°6 miles an hour. Bedford was passed in 49 min. 
15 sec. from the Leicester start, an average of exactly 60 

* miles an hour with a slack round the Harborough curve. 
Luton was passed in 21 min. 16 sec. from Bedford, and 
the inclusive time from the latter station to the 
St. Pancras stop was 50 min. 54 sec. The entire journey 
from Manchester Central to London (St. Pancras) 
occupied 3 h. 29 min. 16 sec.; the actual travelling 
time was 3 h. 23 min. 54 sec., the net time after 
deducting stoppages and delays other than service slacks, 
3h, 20 min. 

On another occasion I had an engine of the same class 
on the 12 noon from St. Pancras with a somewhat heavier 
load, estimated as 200 tons behind the tender. In this 
instance the running was of a strikingly different 
character, the speeds being much lower uphill and much 
faster downhill than in the case just described. Thus, we 
took 10 minutes instead of 8 min. 55 sec. to pass Hen- 
don; 16 min. 15 sec. instead of 14 min. 28 sec. to Elstree 
Summit, and so on, while our rate fell to 52°8 miles an 
hour up the 1 in 177 past St. Albans, 41°7 up the Sharn- 
brook incline, and 45 approaching Desborough. On the 
other hand, down the final length of 1 in 200 approaching 
Bedford we gained speed with remarkable rapidity and 
persistency, a series of successive quarter-miles being 
done respectively in 11°2, 11, 10°8, 10°6, 10°4, 10:2, 10, 
and 9°8 seconds, the last representing a rate of 91°8 miles 
an hour, and the penultimate quarter-mile “ tying” with 
what had so long been my maximum not only on that part 
of the road, but for all railways, namely, 90 milesan hour, 
that having been done by a 7ft.9 in. single-wheeler. Thus 
here again, even in point of maximum speed, the single- 
wheeler was beaten on its own ground by a coupled 
engine with wheels exactly 12in. smaller. The fact is 
not important, but it is certainly in some degree signifi- 
cant. The net time from London to Leicester was 
103 min. 30sec. From Leicester to Manchester the train 
was taken by a sister non-compound engine with 
Belpaire fire-box, the journey being performed by way 
of the Dore and Chinley line, which gives somewhat 
easier gradients at the cost of five miles additional dis- 
tance. It is unnecessary to describe the run in detail, 
but one feature of it was certainly interesting. While 
running down the moderately falling gradient after 
emerging from Disley Tunnel there was another occur- 
rence of exceptionally high speed, which in successive 
quarter-miles rose seriatim to 86, 88, and finally to 
exactly 90 miles an hour before passing Cheadle Heath. 
What makes this second instance of such a high rate of 
speed particularly noteworthy is the fact that up to that 
date it constituted the sole instance, in all my experience, 
of a rate of 90 miles an hour being reached by two 
different engines on two different stages of the same 
journey. In-view of innumerable former experiences it 
is perhaps hardly necessary for me to add that in each of 
these cases of exceptional velocity the travelling was the 
steadiest of the whole journey. Returning by the corre- 
sponding up train, again with a Belpaire, we travelled, as 
before, by Dore and Chinley. We encountered no fewer 
than five signal checks, one bringing us down almost to 
walking pace for nearly two minutes. Nevertheless, we 
reached Leicester in 113min. 21 sec. from Manchester. 
The continuation of the journey to London has been 
dealt with already, the engine being the compound, 
No. 2634. 

Two other new expresses of 1904 that were worked by 
non-compound Belpaire engines possess special interest 
in having made the longest non-stopping runs ever seen on 
the Midland, one being, moreover, the longest in the whole 
world, excepting only the newly-established London— 
Ply:nouth run on the Great Western. The 9°45 a.m. 
down train, Glasgow express from St. Pancras, was 
booked to run without stop to Sheffield, 158 miles, in 
83h.5 min. This, of course, represented with a light load 
reckoned as “11 coaches,” an absurdly easy task for 
such a powerful engine, and No. 821, going under easy 
steam all the way, found it mere play-work to reach 
Sheffield 8 minutes under time. The up train with 
exactly the same load, booked to run without a stop the 
196 miles from Leeds to St. Pancras, had for its locomo- 
tive No. 822, a sister engine of No. 821, and, as on the 
down journey, it simply played with the train, completing 
the journey, in spite of three severe slacks for signals, in 


8h. 839 min. 19 sec., thus gaining 5 min. 41 sec. on the 
booked time. The run possessed no feature calling for 
individual notice. 

There was one thing which struck me very forcibly m 
my study of the Midland locomotive work of last year, and 
that is the large extent to which the former deplorable pre- 
valence of excessive piloting has been diminished through 
the use of locomotives of these new types with boilers of 
greatly augmented capacity. The difference has been most 
striking. Among all the numerous experimental express 
journeys which I made during 1904 with all classes 
of expresses, with loads ranging up to “ 21 coaches,” 
in only one instance was the engine assisted by a 
pilot. In that single instance the piloting took place, 
strangely enough, for the precise purpose which is so 
sternly discountenanced in France, viz., in order to make 
up time previously lost. The train was the fast-timed up 
Scotch express, which is allowed only 132 minutes for 
the 1233 miles from Nottingham to St. Pancras, with a 
conditional stop at Luton. This represents an average 
rate of 56°2 miles an hour, even if that stop be not 
made, and over a road which cannot be termed easy. In 
the case under notice, however, the load was relatively 
light, consisting of seven vehicles, viz., three twelve- 
wheeled coaches and four eight-wheelers. The train 
engine was No. 839, a non-compound Belpaire ; the pilot 
was No. 80, a 7ft. 4in. single-wheeler. The Nottingham 
start being eight minutes late, there remained only 
124 minutes in which to do the 1233 miles if the arrival 
at St. Pancras were to be punctual. We did some smart 
running along the Melton and Manton line, passing 
Kettering, 514 miles, in 52 min. 54sec. from the Notting- 
ham platform: But. strange to say, the Irchester climb 
—4 miles at 1 in 120—was comparatively mild, con- 
sidering that the load was only 100 tons per engine, our 
speed dropping to 47°4 miles an hour before the Sharn- 
brook Summit was reached. Then followed the quickest 
descent of the 10 miles from Sharnbrook Summit to 
Bedford that I have ever registered, the distance—pass 
to pass—being covered in 7min. 32sec. The following 
19% miles from Bedford to Luton platform, nearly all 
being up 1 in 200, occupied only 20 min. 20sec., but the 
optional stop was made, fully three minutes being 
thereby lost. The time from Nottingham to Luton, 
934 miles, platform to platform, was 95 min. 4sec., and 
the final run in to London thence—30} miles—30 min. 
5 sec. platform to platform, 31 min. 20sec. dead start to 
dead stop. The distance of 47 miles from St. Albans to 
Radlett was run in 38min. 31 sec.—another “best in my 
experience.” Thus the total inclusive time from Notting- 
ham to St. Pancras was 128 min. 12 sec.—3 min. 48 sec. 
under “schedule ’—and the total travelling time, plat- 
form to platform, was 125 min. 55 sec. It included some 
very smart running; yet one could not help feeling that 
those two engines should not have been needed to 
accomplish it. 

In conclusion, I have to notice two performances by 
Mr. Johnson's 7ft. 9in. single-wheelers, Nos. 2601, Princess 
of Wales, and 125. The former took the 10 a.m. fast ex- 
press from London to Leicester, the load being eight vehi- 
cles, viz., three twelve-wheelers, three eights, and two sixes. 
The principal passing times were:—Hendon, 10 min. 48 sec.; 
Elstree, 17 min. 5 sec.; St. Alb 24 min. 27 sec.; Luton, 
34 min. 54 sec.; 40th milepost 43 min. 48 sec. Here, how- 
ever, we found a slow train loitering in front, and had to 
slacken to 10 miles an hour. A second slack followed at 
Flitwick, and a third at Ampthill, the last to walking pace. 
At the next box, Millbrook, we were brought to a dead 
stand for 2 min. 14 sec. After such a string of disasters 
a punctual arrival at Leicester was, of course, virtually 
impracticable, and the driver, Hancox, was evidently 
disheartened ; still, he made a plucky effort, and covered 
the final 564 miles from the fresh start to the Leicester 
final stop in 56 min. 56 sec. The minimum rate up 
Sharnbrook was 42°8 miles an hour, rising at 1 in 119, 
46°8 near Desborough up 1 in 110, and 48°9 near 
Kibworth up 1 in 132. The inclusive time from London 
to Leicester was 110 minutes, from which should be 
deducted delays amounting in all to 7 minutes. 

In the other case the engine was No. 125, driver James, 
and the train was the 2.15 p.m. from St. Pancras, which 
is booked to reach Nottingham -in 134 minutes. The 
load was 170 tons, exclusive of engine and tender. Some 
very smart running was accomplished on this journey ; 
Hendon was passed in 10 min. 2 sec., Elstree Summit in 
15 min. 15 sec., St. Albans 22 min. 52 sec., Luton in 
33 min. 24 sec. Then came some extremely swift and 
steady running down the long slope of 1 in 200 approach- 
ing Bedford. There was a slack for relaying near 
Kempston-road; nevertheless we passed Bedford in 
16 min. 12 sec. from Luton, 193 miles. The minimum 
up 1 in 168 to Elstree had been 55 miles an hour, while 
up the 1 in 177 past St. Albans we had not dropped below 
56. On the other hand, the ascent to Sharnbrook was 
disappointing, our rate falling to 35:5 milesan hour. We 
passed Kettering in 73 min. 37 sec. from St. Pancras, and 
completed the final 51} miles thence to Nottingham in 
56 min. 6 sec., arriving 4 minutes early, and having 
thus accomplished the journey in 129 min. 43 sec., 
although we experienced a second permanent-way slow 
near Melton Mowbray. 

Here my Midland record for 1904 may end, with the 
satisfactory reflection that it shows unmistakeable pro- 
gress and marked advance in the smartness of transit, 
which, after all, is the true raison d’étre of our railways. 
As in the case of the London and North-Western, so in 
that of the Midland, I have to acknowledge with thanks 
the courteous facilities and assistance afforded me so 
freely in every case and in all circumstances by the rail- 
way authorities. 
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THE APPLICATION OF THE INDICATOR 
TO ROTARY ENGINES. 


By W. Portarp Dicsy, i 


From the earliest days of steam engineering—even 
before the opening of the Liverpool and Manchester 
railway—the greatest interest and much valuable time 
have tie expended in the endeavour to replace the 
reciprocating engine by some’ device of a more or less 
complicated nature, which should have no dead points. 
Early writers seem to have given considerable attention 
to the aims and achievements of those who were then 
working at these problems. To-day, with the exception 
of the steam turbine, the subject is not deemed worthy 
of space or paper in modern text-books. I cannot but 
think that the engineering world has suffered severely 
through the cold-shouldering of what the authors of these 
books regard as somewhat chimeric experimenting. It 
is not that the rotary engine has been allowed to fall into 
a recognised category of unachievable things, for the 
Patent-office records of London and Washington tell a 
vastly different tale. The factors which have relegated 
the rotary engine—other than the turbine—to the back- 
ground have been numerous. Mr. Scott Russell’s cam- 
paign, in the middle of the last century, ill-advised 
enthusiasm of inventors, troubles of friction and leakage, 
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and a ceaseless cycle of re-inventions of the same type, 
are largely responsible for the casual contempt which 
many engineers accord to any new type of rotary engine 
brought before them. 

There is also a vast difference to the investigator 
of the bibliography of any invention as to whether 
the invention in question has been successful or not. 
Patent specifications, perhaps a few words of de- 
scription in the technical Press, in rare instances 
a mention of some incomplete and preliminary trials, 
and, thereafter, the device in question is unmentioned. 
One can only assume that those interested ultimately 
lost faith in the ideal engine they had anticipated. On 
the other hand, a successful engine is talked of in the 
Press and at institution meetings, and its performances 
are common knowledge. 

Those concerned in researches which have not been 
successful have only been too glad to relegate any worth- 
less mechanism to the scrap heap, and to say as little as 
possible about their non-success. Some words of Mr. 
Scott Russell’s are peculiarly pertinent te such: “It is, 
indeed, a matter of general regret, not limited to the 
subject of rotating engines, that false pride should prevent 
men from publishing the results of such experiments as 
may not be perfectly successful in accomplishing the 
objects originally intended. It should be recollected that, 
as evidence of the truth or falsehood of some great 
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principle, no experiment is valueless if simply and faith- 
fully described, and that, if it do not serve as a signal post 
to point the way to truth, it may at least prove useful as 
a beacon to warn from the path of error.” 

For these columns I propose to deal with only one 
phase in which the rotary engine lends itself to investiga- 
tion, and to deal only with engines falling under Rankine’s 
category as those in which “the place of-an ordinary 
cylinder is supplied by a vessel of the shape of a cylinder, 
a zone of a sphere, or some other solid of revolution, 
traversed along the direction of its axis by a shaft, which 
carries a revolving piston of a suitable shape. A partition 
divides the space between the piston and the cylinder 
into two parts; that partition is so constructed as not to 
obstruct the passage of the piston; in general the partition 
moves aside to let the piston pass. The steam is admitted 
into the space behind the piston, cut off periodically if 
required, and discharged from the space in front of the 
piston; and so the piston is continuously driven round.” 
Engines of this class have been tried on the brake time 
after time ; their designers were only guided by ear as to how 
things are worked, and by the ratio betwen the steam con- 
sumption and the horse-power measured on the brake. _ If 
this ratio was unsatisfactory it was generally assumed— 
and rightly so in most cases—that there was either a 
great deal of steam leakage or a great deal of friction. As 
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as to whether the valves were properly set, a most com- 
plete ignorance usually existed. The engineer has hitherto 
failed to apply his indicator, which might have given 
much interesting information. I have made a practice 
for the last three years of taking cards from such rotary 
engines as came under my notice. These cards have 
often served to show grave abnormalities in the steam 
distribution. A very early and typical card in my collec- 
tion is that numbered B. A. 2, and shown in Fig. 2. It 
was taken from the high-pressure cylinder of a compound 
engine with annular cylinders and oscillating diaphragms. 
The latter were operated by means of cams which re- 
moved them from across the piston path at about 
three-fourths of the revolution, or stroke, of the piston. 
The return was effected by springs and steam cushions. 
One difficulty which arises when a card is taken with the 
gear used for indicating a reciprocating engine is that 
whereas the cylinder receives steam only once in each 
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revolution of the engine, the drum of the indicator has 
travelled once in each direction during the revolution. 
Another difficulty is that of finding a suitable position to 
which the card may be attached. I have frequently 
attached the cord to some small reciprocating part of the 
valve gear. Generally speaking, the extreme position at 
either end of its travel of any of the gearing does not coin- 
cide with that of the piston at the beginning of the stroke, 
and thence the indicator drum at either end of its travel 
does not synchronise with the beginning of the working 
stroke of the piston. If these did coincide acard such as 
that shown in Fig. 1 would be obtained. The beginning 
of the working stroke is shown at A, cut-off takes place 
at C, D marks the point where the drum of the indicator 
commences its travel in the reverse direction, and E the 
point of exhaust. Such a card is easily reconstructed for 
measurement purposes, as shown by the dotted line. 
The card B. A. 2 was not taken under these circum- 
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stances. Steam admission occurs at the point A, which 
corresponds to the beginning of the piston stroke; the 
pressure within the cylinder rises gradually to B, when 
the drum of the indicator used in the test begins to travel 
in the reverse direction, and the line B C is traced. At 
C the steam is cut off and expansion commences, the line 
C D E being traced. At D the drum travels again in the 
direction towards A. The diaphragm is gradually opened 
at E. The drop in the curve between F and A is due to 
the rotary piston having passed across the jin. hole lead- 
ing to the indicator. . The diagram in the shape shown on 
the card does not give a clear indication which can be 
contrasted with the cards obtained from a reciprocating 
engine. It therefore becomes necessary to reconstruct 
the diagram as is done in Fig. 3, the vertical dimensions 
having been preserved, while the horizontal dimensions 
have been reduced. A again represents the commence- 
ment of the working stroke, C the cut off, E the 
commencement of exhaust. Through E, parallel to the 


BB.4. 


~ Atmospheric Line 





SS 





Fig.5. 


atmospheric line, the dotted line G E E', which corre- 


sponds to the receiver pressure is drawn. The 
actual work done is then enclosed by the figure 
GBCDE. No deduction would need to be made to 


the area EK F E! A}, as the pressure on each side of the 
piston is identical while the diaphragm is open. The 
curious kink between B! and B was subsequently found to 
be due to the diaphragm not being perfectly closed, the 
steam cushion having slightly retarded the closing. In 
later cards taken on this engine this kink disappeared. 
The card quoted shows a very great loss within the 
cylinder due to condensation and leakage. 

In Fig. 4 is shown a transcript of card B. A. 5 from the 
writer’s notes. This was an engine of similar type and 
limensions to that referred to above. A modified form 





of Corliss valve was employed. The internal losses 
through condensation and leakage are very much greater | 
than in the case of Fig. 2; the precipitous drop in, 
pressure at C, the point of cut-off, is very remarkable. A'! 
. ubsequent examination showed that the leakage actually | 


took place between the casing of the cylinder and the 
disc to which the piston was fitted. 

In Fig. 5 is given a diagram taken from the low- 
pressure cylinder of the same engine as that referred to 
in Fig. 2. On the day of taking the cards the diaphragm 
gear was very ineffective, the diaphragm apparently 
striking and rebounding from its recess in the cylinder 
walls, judging from the noise made. Starting from A, the 
pressure rose at once to B', and then, although according 
to the valve setting the area of the valve opening was 
still increasing, the pressure fell to B, by which time the 
oscillating diaphragm had found its seat and was acting as 
& more satisfactory cylinder head. The speed was much 
slower in this case than in that of Fig. 2. Slight increases 
in the speed increased both the noise and the effect of the 
rebound. 

It subsequently occurred to me that rotary cards 
might be taken, as these would be much simpler to read. 


BC 2 





Fig.6. 


On that account cards B. C. 2 and B. C. 83—(Figs. 6 and 
7)—were taken from the high-pressure cylinder of an 
engine of this class. A circular sheet of metallic 
paper was pinned to a disc fixed on a small counter- 
shaft, rotated at the same speed as the engine shaft. 
The drum of the indicator was removed, and the 
indicator so fitted that the pencil pressed directly 
against the paper. In place of the usual atmospheric 
line, an atmospheric circle is first drawn. The steam- 
cock is then opened, and the curve A, B, C, E, F then 
drawn. The dotted line shown between A and A! may 
either be added in the drawing-office, or, if a two-way 
cock is fitted with the indicator gear, may be obtained by 
connecting the other end of the pipe either to the receiver 
of a compound engine or to the exhaust pipe of the low- 
pressure cylinder, according to whichever cylinder is 
being indicated. The cards B.C. 2 and B.C. 3 are regarded 
by the writer as showing a very unsatisfactory state of 
affairs within the cylinder. This was unjacketed and 
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unlagged, still giving as long an admission of steam as 
was possible with the valves fitted to the engine; the 
pressure fell to that present in the receiver considerably 
before the actual commencement of exhaust. 

A much more satisfactory card—No. C. A. 18, Fig. 8 
—was that obtained from the cylinder of a non- 
condensing engine of the annular chamber type. It 
will be noted from Fig. 8 that the expansion was much 
better, and although considerable condensation occurred, 
due to both the steam pipes and cylinder being unlagged, 
the results of this and other cards justified the writer's 
recommending the placing of the engine under the brake, 
a course which would have been futile for engines show- 
ing such cards as those illustrated in Figs. 4, 5, 6, and 7. 

A profitable and interesting application of the in- 
dicator is to take cards with a view to ascertaining 
whether any fluctuation in pressure takes place during 
a revolution between any fixed and moving parts, along 
which leakage may conceivably occur. Some rather 
startling fluctuations of pressure have occasionally been 











observed. These may be taken either on a rotary or 
on a reciprocating card. 

For computing the indicated horse-power of engines of 
the annular chamber type the following formula is 
suitable : — 

LHP. = “* 2rrxnxXwxXp 





, 


33,000 x 3860 
2arnwp 
= e 2 ’ 
or 33,000 x ‘00872664 


where a = piston area in inches, r = radius from centre 
of shaft to centre of piston in feet, m the number of 
revolutions, and w the segment of a circle measured in 
degrees embraced between radii drawn from the shaft 
centre to the back of the piston respectively at the com. 
mencement of steam admission and at the commence. 
ment of exhausé, and p the mean pressure obtained 
from a reconstructed card. 3 
The crescent-shaped chamber type of rotary engine 
lends itself fairly readily to indicating in those cases where 
only one shutter or abutment is used and where the 
cylinder is stationary. In cases where two or three 
shutters are employed it is preferable that cards should 
be taken simultaneously in the different zones, or, as is 
more simple and equally effective, to construct a small 
steam box or receiver with glands at the end of the shaft, 
drilling a hole of sufficient diameter through the shaft 
and through the body of the metal in which the abut- 
ments or shutters work to and fro, thus connecting the 
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part of the chamber within which the work is being 
done with the box or receiver to which the indicator 
may be connected. Such cards would show at once any 
undue fluctuation in the steam pressure if such occurred, 
and would permit of an adjustment of the steam admis- 
sion of the engine if necessary. For the computation 
of the turning moment of such engines it would, of course, 
be necessary to multiply the pressure revealed by the 
indicator card by the varying effective area of the 
abutment or shutter at corresponding points during the 
revolution. For working out the indicated horse-power 
of such engines, the formula already given would apply, 
provided that a equalled the mean effective area of one 
shutter during the working part of a revolution, multiplied 
by the number of shutters. 

As to whether the indicated horse-power of a rotary 
engine calculated from a rotary card would differ very 
greatly from that calculated by a card taken by the 
ordinary method, the writer cannot yet say, as he has 
never taken the two sets simultaneously. As a guide to 
what is actually taking place, and a help in adjusting 
valves and detecting leakage, rotary cards are certainly 
helpful. One point, and one only, occurs to the writer as 
likely to vitiate their use for calculating the actual power 
developed. Referring to Fig. 8, it is obvious that the 
peripheral travel of the paper increases with the increase 
of the radial distance at which the pencil is working. 
This would tend to give a slightly incorrect position of 
B, which would be slightly retarded, and of C (the point 
of cut off) which would be carried on a trifle further 
forward than actually took place. It would therefore be 
advisable to reduce the diameter of the atmospheric 
circle for engines of higher speed. 








THE BALTIC FLEET. 
(From « Correspondent.) 

Ow1na to the unfortunate incident of the Dogger Bank, 
and the ease with which the catch-phrase of some 
humorous journalist—the “Mad Dog Fleet”--found 
favour with the public, comparatively few people are 
disposed to regard Admiral Rodjestvensky’s squadron as a 
serious factor in the war. This feeling extends even to 
Japan. The assumption is general that the efficiency of 
the Baltic Fleet is very poor, and the efficiency of its 
units as fighting machines is somewhat discounted. 

With the Dogger Bank incident we have nothing to do. 
But even if panic in the Russian Fleet be clearly proved, 
this is no criterion of its present efficiency, or lack of it. 
More to the point is the fact that, whenever observed, the 
ships have been in excellent station, and a good deal of 
gun practice has undoubtedly been conducted. : 

The bulk of the ships are undoubtedly good as fighting 
machines, The four Borodinos are the pick of five modern 
first-class battleships, that is to say, in their hasty fitting 
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out parts that seemed defective were replaced from the 
fifth ship of the class, the Slava. 

There is a tendency in this country to regard Russian 
machinery as of little account, but this is inaccurate. 
Those who have contracted for the Russian Fleet know 
that a very high standard of strength of parts is demanded, 
and surface flaws of no moment have before now led to 
the rejection of parts. Side by side with this are the 


the load is supposed to be equal on both sides of the 
| neutral wire, in which case both machines are running as 
ST. LOUIS. | motors, the current passing in the direction indicated in 
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stories of peculation and “palm oil,” but it is easy to 
attach undue weight to these stories. ‘Heavy and 
good” is the Russian machinery ideal, and there is reason 
to believe that it obtains to a very considerable extent in 
the engine-rooms of the Borodino class. 

The efliciency of Russian naval engineers is a matter 
on which everything depends, and about which very little 
is actually known. Popularly, they have no efficiency ; 
practically, the fashion in which the Rossia and 
Gromoboi, after a hard fight, steamed away at 18 knots, 
indicates that in some ships, at any rate, good engineers 
are to be found. Then, too, the Russian system of 
organisation makes for efficiency. At the Russian Belle- 
ville boiler works naval engineer officers are always to be 
found engaged in the actual construction of the boilers of 
the ships to which they are already appointed on the day 
that the keel plate is laid. At the Baltic works others 
will be found making their own machinery along with the 
workmen. This, at any rate, is practical training 
a outrance, 

If ships are built abroad the same practice obtains; 
and the historical case of the 21-knot Bayan, which, on 
her voyage out put on full speed when within 250 miles 
of Port Arthur, and reached there in a little over eleven 
hours--which implies a speed well over the contract— 
indicates, like the case of the Rossia and Gromoboi, that 
good engineers are to be found in the Russian Fleet. 
he general assumption that Rodjestvensky’s ships will 
be unable to steam at anything over a “crawl” has, 
therefore, none too much practical warranty. 

Again, in gunnery there is little warrant for assuming 
that the Russians cannot shoot. At the battle of Round 
Island the “lucky hits,” with one exception, fell to the 
Japanese, whose shooting was considerably superior to 
that of the Russians. At 8000 yards the Russians 
seem to have secured but a single hit, while the Japanese 
made fairly good practice—excellent practice, when the 
range is considered. At closer range the Retvizan got 
te: big gun hits on her turrets alone. What she did in 
return is not known. 

The point of interest, however, is that the Japanese 
had telescopic sights, and the Russians had not. Con- 
sequently no deductions can be drawn as to comparative 
merits. The Borodinos are believed to be fitted with 
telescopics—if so, the disparity in accuracy is not likely 
to be anything like so great as at Round Island battle. 
And since the Baltic Fleet is superior to the late Port 
Arthur squadron, it is no foregone conclusion that 
Rodjestvensky is overmatched. He has five modern and 
two old battleships against three modern, one old battle- 
ship, and some six or seven armoured cruisers—perhaps 
less than six, since Admiral Togo can hardly afford to 
ignore the Vladivostock ships. In any case, armoured 
cruisers in the line are a danger to their own side, for big 
gun hits upon them must undoubtedly be serious. Nor is 
the 8in. gun a very great menace to modern battleships. 

The 12in. Obukoff gun carried by the four Borodinos is 
a piece on the Schneider Canet model. It is quite equal 
to the Japanese 12in., and probably certain to reach the 
vitals of Togo’s battleships at 4000 yards—should it hit 
there. The vitals of the cruisers it can find at any range. 
The 10in. guns of the Osliabia are also good pieces of 
considerable power, and superior to the 12in. guns of the 
Sissoi Veliky and Navarin, which carry. pieces little 
superior to the old 12in. of the obsolete Japanese battle- 
ship Chin Yen. 

In the matter of armour the advantage is rather with 
Russia. The 10in. K.C. belts of the Borodinos are of 
Carnegie construction, and Carnegie plates are unquestion- 
ably good. The Japanese belts are but Qin., and 
apparently not K.C. in any case. Nine inch Harvey 
nickel is quite 15 per cent. inferior to 10in. K.C., if not 
20 per cent. 

The Russian turrets are mostly of Beardmore plates 
again of manufacture above reproach, and again con- 
structed on more modern processes than the Japanese 
similar plates. 

Obviously, therefore, Japan has no advantage in 
material, so far as the principal ships are concerned. Her 
medium-powered vessels may turn the scale in her favour, 
but about this there is no certainty, and her main and chief 
reliance must be in superior personnel. In modern naval 
warfare this means mostly commanding officers and 
captains of big guns—say a score or so of men in either 
fleet. Material, therefore, is of greater importance than 
anything else, though by material we include such things 
as telescopic sights. 

The fiasco of the Port Arthur Fleet is another thing that 
tends to depreciate our esteem of the Russian Navy. 
Admiral Wiren, when captain of the Bayan, was a dashing 
officer—indeed, the only captain who distinguished himself. 
As admirai, he did nothing, but it is now being discovered 
that he had nothing to do things with, as the Japanese 
fire at the Round Island battle left only one effective 
battleship, and that apparently had no big gun ammunition, 
nor any crew to speak of. We cannot, therefore, deduce 
anything asto the Baltic Fleet from Wiren’s inaction, 
and if Rodjestvensky possesses the personal abilities with 
which he is credited by hiscountrymen, a big and interest- 
ing naval fight to a finish may result if the two fleets ever 
meet, 








THe PERMANENT Way InstiTUtI0N:—The twenty-first annual 
winter meeting will be held at the Institution of Civil Engineers, 
on Saturday, January 28th, 1905. Chair to be taken at 2.30 p.m. 
prompt by the president. The council meeting will be held at the 
fansion House Station Restaurant, Cannon-street, E.C., on Friday, 
27th January, 1905, at 3 p.m. Patrons and honorary members, 
being ex-officio members of Council, are specially invited to attend. 




















Fiz. €E—W.STERN MOTOR G=NERATOR 


exhibited at the International Exhibition at St. Louis 
were a motor-generator set, and a variable-speed motor 
system, adapted for the driving of machine tools. 

The motor-generator set is shown in Fig.6. The motor 
part of this set was driven by current from the 500-volt 
power circuit of the Exhibition, and the generator delivered 
current at 220 volts at the distributing switchboard. This 
motor generator operates in conjunction with a com- 
pensator, so that current of 110 and 220 volts is available 
for distribution, with the result that from this unit power 
motors, fan motors, are and incandescent lamps of 110 
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Fig. 7—DIAGRAM OF CONNECTIONS 


and 220 volts were operated in different parts of the com- 
pany’s exhibit space. 


By reference to Diagrams 1, 2 and 3, in Fig. 7, the 
arrangement is explained. The compensator set consists of | 


two 125-volt, or 250-volt, compound-wound machines, 
connected in series across the main wires, which have a 
potential of 250 volts or 500 volts. In Diagram No. 1 
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| its twin, generating an amount of current necessary to 
| restore the voltage balance, the currents then flowing in 
| the direction indicated by the two dotted lines. In . 
| Diagram No. 3 the conditions are reversed; the machine 
| between the neutral and negative wire operating as a 
| generator, its twin driving it as‘a motor. It will be seen 
| from these diagrams that either machine will operate as 
| a motor or generator according to the, distribution of the 
| load, and will equalise the load under all conditions of 
| unbalance up to the full capacity of the compensator. 

| A compensator system is desirable where power and 
| lighting circuits are to be operated from a single generat- 
| ing unit, and in selecting the size of compensator sets the 

following points have to be considered :— 

The total capacity of the load carried directly across 
| the outside wire does not in any way affect the size of the 
| compensator ; that is, motors of continuous operation at 
| constant speed, and connected directly across the outside 
| wires, do not affect calculations as to compensator 
| capacity. Itis safe to instal! a compensator having a 
| capacity of 10 per cent. of that portion of the load subject 
| to unbalance; that is, 10 per cent. of the load which is 
| connected on both sides of the neutral. Inaplant whose 
| total load reaches 300 kilowatts, of which 150 kilowatts 
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Fig. 8-WIRING SYSTEM FOR VARIABLE SPEED MOTORS 


{is consumed in motors or other apparatus connected 
| directly across the outside wires, and the other 150 kilo- 
| watts is consumed in lamps or motors connected between 
| the neutral and either of the outside wires, and, there- 
fore, subject to unbalance ; acompensator of 15 kilowatts, 
or 10 per cent., of the load subject to unbalance, would 
ordinarily be sufficient. 

Some of the advantages derived from an installation of 
this character were shown in a striking manner in that 
part of the company’s exhibit given up to motor-driven 
machine tools. Here, apart from furnishing the light, 
current of 110 and 220 volts from the motor generator 
was used to operate a series of variable speed motors 
directly connected to machine tools of different kinds. 

The Western system of variable speed motors is a 
recent development. Where these variable-speed motors 
are installed for machine tool work, a three-wire, equal 
voltage system, such as that in use in the Exhibition, is 
| recommended, the potential of the outside wires being 
| from 220 to 250, volts, and that between the neutral 
and outside wires being from 110 to 125 volts. A 
| diagrammatic arrangement of the wiring for such a 

system is given in Fig. 8. Among the many points of 
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advantage claimed, the following are the most promi- 
nent:—(1) A perfect system of distribution for incan- 
descent and arc lights; (2). a motor speed range of from 
4 to 1 or 6 to 1; (3) minimum first cost, owing to the 
simplicity of wiring. 

For machine tools requiring a great speed variation, 
the company has designed a special controller, shown in 
Fig. 9. It was in active operation on the shaper and 
engine lathe in their exhibit. A special reversing attach- 
ment is included within the device, enabling the attendant 
to secure the same number of speeds in the reverse as 
are obtained in the forward direction. 

In designing this controller the company took into 
consideration the fact that all machinists who operate 
lathes are not electricians; hence, every safeguard has 
been used to prevent accidents or damage to the electrical 
apparatus through carelessness or unfamiliarity. The 
controller at the head of a lathe is operated by means of 
a lever arranged upon the lathe carriage or apron, so 
that it is always within reach of the attendant. As a 
further precaution a tell-tale lamp is mounted so as to be 
always within the direct range of the attendant’s vision, 
and this gives warning when the controller is not left on 
a regular running notch. Also, there is an absolute stop 
of the handle at the “ off’ position, so that the controller 
cannot reverse the motor if handled by a careless 
operator. The “live” parts are compactly assembled 
within the controller case, all readily accessible, and 














Fig. 9-WESTERN CONTROLLER 


similar parts are interchangeable. With these controllers 
it is said that fifteen different speeds in each direction 
between the maximum and minimum may be secured. No 
details are at present available regarding the absorption 
of power in the apparatus and its adjuncts. 








THE MECHANICAL ACTION OF 
BLOCK CAR BRAKES. 
By Ropert H. Smiru. 


Tuer is more in the action of carriage brakes than is 
always understood by those who design or by those who 
use them, Perhaps members of the latter class have 
sometimes a sounder knowledge of the subject than many 
of the former. Riders of cycles in especial have oppor- 
tunity of learning by experience in this direction ; but, for 
engineers, railway and tramcar brakes have more serious 
interest, and it is to these that this article is devoted. 

The work of a brake is to stop the motion ; to destroy 
the kinetic energy of the linear movement of the whole 
mass of the carriage, and also that of the rotary motion of 
the wheels and other revolving parts. The rotary kinetic 
energy is only from 5 to, at most, 12 per cent. of the 
whole, and its consideration may, therefore, be omitted 
from a general elementary view, which is the best view 
from which to obtain a clear understanding of the main 
action. But, as the brake-blocks are directly applied to 
the rotary parts, it must be noted at once that this omis- 
sion of rotary kinetic energy from the calculation means 
that it is assumed that the rotary motion would stop 
instantaneously under the action of the brakes if it were 
not maintained by some driving force kept in activity 
during the continuance of the braking. Otherwise stated, 
the neglect of the rotary kinetic energy is equivalent to 
taking the rotating parts as if they had no mass and. no 
momentum in their rotative motion, but still leaving 
them the solidity of stiffness and strength to transmit 
mechanical stress and strain and to perform efficiently 
their functions as links in a working machine. 


WHEEL- 


It is assumed that before or as soon as the brakes are 
applied all driving effort on the part of the engine has 
ceased, whether it be a steam engine, or an oil or gas 
engine, or an electric motor that propels the vehicle. 

As the wheels and axles, &c. &c., would stop rotating 
instantly on the application of the brake-blocks if they did 
not continue to be driven, as they do actually continue to 
rotate if the brakes be properly applied, and as they are 
not driven by the engine, the question arises: How, and 
by what, are they driven? The correct and exact answer 
to this question supplies the true key to the under- 
standing of the essentials of brake action. They are 
driven against the heavy resisting force exerted by the 
brake-blocks. It is easy to say that the decreasing 
kinetic energy of the whole car is the source from which 
the driving power is supplied. As in many other 
mechanical problems quickly and elegantly solved by the 
application of the principle of conservation of energy 
and of work, that method of solution leaves the student 
entirely in the dark with regard to those elements of the 
action which it is most imperative for the mechanical 
engineer to understand and to provide for, namely, the 
forces, stresses, strains, accelerations of momentum and 
of velocity, involved. This darkness of ignorance is 
often fatal, because it is accompanied by a conviction that 
the shortest and most elegant mathematical methods are 
the only suitable ones for a self-respecting scientist 
educated in the nineteenth, and at work in the twentieth 
century. 

It is necessary to know clearly how and by what exact 
paths the kinetic energy of the whole bulk is spent upon 
frictional work at the surfaces of the brake-blocks. 

The driving force that makes the wheels turn round, in 
spite of the resistance of the brake-blocks, is the forward 
horizontal pressure exerted by the horn-plates on the 
axle-boxes, and, through them, on the axles. This pres- 
sure is numerically equal to the rate of retardation of the 
momentum of the car and its truck or trucks. The 
wheels are held at the rail-contact as a fulcrum, and 
round this fulerum the horn-plate pressure rotates them 
with a moment equal to this pressure multiplied by the 
radius of the wheel. 

It is not exact to say that this horn-plate pressure 
equals the whole retardation of momentum, because part 
of this latter is due to head wind and other similar 
normal resistances which act directly on the car body and 
not through the intermediation of the wheels. In powerful 
braking, however, these retarding forces fall into com- 
parative insignificance, and they will here be left out of 
consideration. One of them, namely gravity on up or 
down gradients cannot be left out of account in any 
reasonable calculation of the actual rate of retardation; 
but we are here dealing with the effects of the brakes alone, 
and, therefore, assume that they are neither helped nor 
hindered by gravity ; that is, that the car runs on the level. 

Putting these forces aside, the horizontal rail pressure 
on the wheel is equal and opposite to the forward push 
of the horn-plates upon its axle, and these two forces 
form a couple whose leverage is the radius of the wheel. 

The force exerted by the rail is backwards; that is, it 
is in the opposite direction to that exerted by the rail in 
normal driving. It is the only external horizontal force 
applied to the car (or train of cars), and therefore it 
equals the whole retardation of momentum. Its upper 
possible limit is the rail-wheel adhesion under the load 
borne by the braked wheels, and this gives a limit to the 
possible rapidity of retardation which is entirely inde- 
pendent of the pattern or design of brake mechanism 
employed. If the total weight of cars, trucks, and wheels 
be W, and that portion of it carried by the braked wheels 
be w, and f be the coefficient of friction between rails and 
wheel tires, then the maximum possible retarding force is 
f w, and the maximum rate of retardation is— 

adv w 

dt W 
Brakes are, to a large extent, safety appliances, and 
must be calculated for the most unsafe conditions. These 
correspond to the least coefficient of rail adhesion f. For 
tramways in towns where the rails are frequently muddy 


=g9f 


and greasy, a greater value of f than > cannot be relied 


on, if even so much as that. Taking f = = -—» 9f = 8, 
"a 


and 


aV .w : q 
a * 3 W feet per second-second 


a2 ‘a miles per hour-second. 


If V miles per hour be the speed from which the brakes 
are to stop the car, then the least time in which they can 
effect the stoppage is— 

T seconds = V Ww : 
2 w 
and the least distance in which the stoppage can be 
effected is— 
I, feet = 36 V? We 
ww 
where the numerical coefticient is— 
a (jaco) 1 5) hee BBRBD td 
2 \8600/ “fg ft./sec. sec. 64°4 ( 3600) f 
1 


= -0334 | — -36 for 1 = 10-7. 
E i t 


For V = 10 miles per hour, 
T seconds = 5 NM 
w 
Ww 
w 
With V 10 miles per hour, this gives the following 
results for different proportions of the tota] load carried 


and L feet = 36 





by braked wheels, 





V = 10 miles per hour, 
6 es 8 uc i8, 


T seconds 8-3 7-2 6-3 5-6 5 
L feet 60 52 45 40 36 


These results are entirely independent of the pattern 
and design of the brake and its mechanism. Bad design 
may bring them lower: good design cannot make the 
higher. For other coefficients of rail adhesion both T 
and L vary inversely as this coefficient, and for other 
velocities T varies as the velocity and L.as the square of 
the velocity. 

It is clear that these limits correspond with the results 
that would be obtained by skidding the wheels, except 
that when skidded the coefficient of rail-wheel friction is 
lower. So long as the wheels move along the rails by, 
rolling only, the coefficient of adhesion is the “ friction 
coefficient of rest,’ which is greater than that “ of 
motion.” If they be braked so hard as to produce any ~ 
slipping at all, then the advantage of this higher co- 
efficient is lost; it is not sufficient merely to kee) 
them rotating. The difference between these co. 
efficients “of rest” and “of motion” does not, how 
ever, account at all fully for the general idea that b, 
avoiding skidding better braking power is attained. 
Except for the above difference, this idea must be entire], 
erroneous. There are many good reasons why skidding 
is very undesirable, but among them does not stand this, 
that the car can be stopped more quickly. The coefficient 
of friction between the blocks and the tires may be a 
great deal larger than that between rails and tires ; but, if 
so, the larger coefficient cannot be made use of for obtain- 
ing greater brake power. 

‘The times and distances in the above table are much 
greater than those often obtained at brake trials. But 
this is due to these trials taking place under weather 
conditions that give a much higher rail adhesion than the 
minimum here assumed for safety. When the rails and 
tires are clean and dry the coefficient may be at least 
three or four times as great, when the corresponding T 
and L will be reduced to one-third or one-fourth of that 
given. 

The writer is inclined to give the reasons why skid 
ding of the wheels should be avoided, the following 
order of importance :—(1) The pressure and the friction 
between block and tire is maintained much more uniform 
and less jerky than that between rail and tire; (2) the 
wearing of flats on the tires by skidding is very expensive 
in the resulting need of frequently re-turning of the wheels 
—when skidding takes place the wheel is sure to choose 
for the instant of stopping its rotation that at which an 
already started flat is in contact with the rail, so that the 
abrasion comes time after time at the same places: 
(3) from the point of view of cost of repairs, it is much 
better to confine the wear to the wooden blocks, which 
are quickly and cheaply renewed; (4) at the rail surface 
the excess of the coefficient of friction of rest over that of 
sliding motion is available for raising the possible 
maximum limit to the retardation attainable. 

The turning moment applied to the wheels by the 
horn-plates and rails, and driving them in forward 
rotation, has been explained above. Its maximum 
possible amount is } fwd, where d is the wheel diameter. 
With f = 5 and d = 30in., and w in pounds, this is 1} 
inch-pounds. The brake-blocks apply to the wheel tires 
an equal and opposite moment. It is, of course, tke 
pressure of the blocks and their frictional coefficient 
that determines the amount of the actual moment, 
the above being only the upper limit which it cannot 
surpass. The wheels in their turn exert upon the 
blocks this same moment in the forward direction, 
and these transmit it to the trucks or underframe on 
which the blocks are hung. This moment, applied to 
the truck, pitches it forward, depressing its front end 
and raising its hinder end. The angle of pitch depends 
upon the flexibility of the springs by which the axle-boxes 
carry the truck. The pitching moment transfers from 
the hinder springs to the front springs a portion of their 


w 


Ww 


normal load equal to 4 fw . if 6 be the wheel base 


or distance between the two sets of supporting springs. 


’ 


With f = 5, d = 30in., and b = 72in., this equals iB’ or 


rather more than 2 per cent. of the whole load, or 
more than 4 per cent. of the load on one set of springs. 
This relief of load at the back and increase of load at 
the front lessens the spring deflection at the back and 
increases it at the front by amounts inversely propor- 
tional to the elastic modulus of each set of springs; and 
the angular tilt or pitch of the truck frame lying 
on these springs is proportional to this change in 
deflection. If there were no springs, or excessively 
stiff springs, there would be zero angular pitch, 
the effect being limited to shifting the distribution 
of load on the two axles. If the normal load on each 
axle be } w, and the spring deflection under this normal 
load be D, then the change in deflection at each end will 


d 


be Di fw - 3 tw=Df : and the angle of pitch 
J , 


will be 2 Df - With f = jh, d = 80in., and b = 72in., 
b,j 


the change in deflection is = or the same over 4 per 


cent. as mentioned above of D; while the angle of pitch is 
D inches 
864 
In tramcars the truck carries the car body by a very 
flexible set of springs, but their flexibility has no influence 
upon this angular pitch. If the brake be applied quite 
quietly, the car body will follow closely the angular pitch 
of the truck. If it be applied with a sudden shock or ina 
jerky fashion, then in the car body there will be set up a 
pitching swing, the angular amplitude of which may be 
many times the pitch of the truck, and the period of 
which depends on the mass of the car body and the 


in circular measure. 
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clastic modulus of the springs by which the truck carries 
it. This swing of the car body is the chief effect of brak- 
ing which produces discomfort to the passengers, and on 
this account, if on no other, the smooth, non-jerky action 
of the brakes is of the greatest importance. The swings 
produced by jerky action also strain unnecessarily the 
springs and the bolted joints by which they are attached, 
as well as the joints of the brake-block suspension links. 
Remembering also that the whole braking action consists 
in a back push of the axles through the axle-boxes upon 
the horn-plates of the truck, and that this back push has 
to be transmitted from the truck to the car body through 
very flexible spring joints, it is easy to realise how dele- 
terious to all these parts must be the hammering action 
of a jerky grip of the brake blocks on the tires. 























RAILWAY SALOON FOR RHODESIA. 





On page 87 and in the accompanying engravings we are | 
enabled to illustrate a saloon carriage which has recently 
been built by the Electric Railway and Tramway Carriage 
Works, Limited, of Preston, Lanes., for the use of the 
Administrator of Rhodesia, Sir W. H. Milton, for his journey- 
ing through Rhodesia. The carriage, which has just been 
shipped to South Africa, has the following leading dimen- 
sions :—Length over corner pillars, 46ft. 6in.; length over | 
platforms, 54ft. 4in. ; centre of bogies, 39ft. 7in. ; wheel base, | 
6ft. lin. ; extreme width over body, 8ft. 6in. It has been 
built on the 8ft. 6in. gauge, the standard for South Africa, 
and has been designed with a view to making railway jour- 
neying in Rhodesia as comfortable as.is possible. The saloon 
carriage is divided into six cempartments, with a corridor 





running the whole length, and a balcony at one end, with a 
platform and refrigerator at the other. The balcony is pro- 
vided with a lath seat, having a locker underside. Storm 
curtains have been provided, so as completely to enclose the 
balcony in the event of wet or hot weather. The living room 
is of an elaborate design, the lower portion below the garnish 
rail being furnished in fumigated Spanish mahogany, and 


| the upper portion in white mahogany, handsomely carved. 


The ceiling is of enamelled millboard. The couch and 
revolving arm chairs are upholstered in red morocco leather. 
At one end there is a handsomely carved sideboard, fitted 


| with cupboards, drawers, shelves, mirrors, &c. A flap table, 


basket racks, electric fan, hat and coat hooks, are also pro- 
vided. The floor is covered with thick linoleum and a loose 
tug. The bedroom is similar in finish to the living room. 
The couch is capable of being converted into a bed, and its 
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back being hinged can be lifted up so as to form an upper 
berth in addition to the lower. The revolving chairs and 
both upper and lower berths are finished in dark morocco. A 
wardrobe is fixed against the partition, and on the other 
side of the compartment is fixed a writing desk. A folding 
wash-hand basin, &c., is also provided. The secretary’s 
room is of a simpler design than the living and bedroom. 
‘Lwo berths are provided—the lower being finished in rattan, 
and the upper with hammock springs. A writing desk is 
fitted against the partition, being provided with drawers, cup- 
boards, pigeon-holes, &c., and also a revolving top for a type- 
writer. The lavatory is enamelled dead white throughout 
the sides up to the garnish rail being lined zinc, and above 
this of millboard. The floor has been covered with lead. 
The special feature of this compartment is the needle shower 
bath. The other fittings of the lavatory consist of a water- 
closet — having balanced lid, corner wash -hand basin, 
Pasteur filter, mirror, sponge racks and shelves, towel rail, 
&e, The luggage room, which also forms the servant's bed- 
room, is fitted with two berths similar to those in the Secre- 
tary’s room. The finish is of teak, with millboard panels, 
whilst shelves—with bottle racks—are provided in this com- 
partment. The kitchen is enamelled white, and is provided 
with an open and closed coal stove having two ovens, water 
boiler, plate racks, &c. The tables are all covered with zinc. 
The sink is lined with copper and fitted with hot and cold water 
taps. Coal bunker, plate and pan racks, refrigerator lined with 
zinc, glass and china cupboard, shelves, flap table, and hooks 
for a hammock forthe cook, are also provided. The platform is 
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arranged for a refrigerator, this being lined throughout with 
zinc, with air space, ice chests, shelves, and hook, &c. A coal 
bunker is placed on the opposite corner of the platform. 
Linoleum has been laid on the floor throughout the corridor and 
compartments. The lights in the monitor roofs are of orna- 
Meucal glass, and hinged for ventilation. The entrance to the 
carriage is effected by two side doors on the balcony and two 
doors in the luggage compartment. A gangway gate, in con- 
junction with a collapsible gate, is fixed for each end, so as to 
form a communication with other carriages on the train. 
Each of the compartments have been fitted up with Stone’s 
system of electric lighting. Oil lamps in addition are also 
placed for each compartment, for use in case of emergency. 
The framing and exterior woodwork is of teak, varnished 
in natural grain. Each of the window openings has 
three independent frames, a louvre frame, a glass frame, and 
a gauze dust-proof frame. The glass frames have spring 
balances. This arrangement of window frames is an innova- 
tion. A cold-storage locker is fitted on each side of the 
underframe, and a water tank, with a 96 gallons capacity, 
is also secured to the underframe, having a pump connection 
to tanks in the roof over kitchen and lavatory, giving a total 
capacity of net less than 3294 gallons. The underframe is 
fitted with the draw and buffing gear of the Central South 
African type. The brake gear is of the standard vacuum 
type, with a controlling valve on the balcony. The under- 
frame is composed of channel steel, and is mounted on two 
four-wheel bogies, Its general construction is well seen in 
the engravings. 





EXPRESS LOCOMOTIVES ON THE 
BAVARIAN STATE RAILWAYS, 


AN important innovation has recently been made by the 
Bavarian State Railways with the reintroduction of. bar- 
framed locomotives as a regular practice for some of the 
most powerful express engines in Europe. This step towards 
American practice is likely to mark certain future-changes in 
European locomotive design where four cylinders are tc be 
employed with inside crank axles; and the results in pro- 
longed service will certainly be of interest, to engineers con- 
cerned with the production of high-powér locomotives. 

Our Supplement shows the principal features of one type 
of these new locomotives, which is classed “S 3-5,” or 
‘‘ series three-fifths coupled,’ from the arrangement of its 
axles. Others of the same design are two-fifths coupled, or 
of Atlantic type. 

They have, in accordance with the most approved modern 
European practice, all four cylinders placed on the same 
transverse plane, and, consequently, all four main rods driving 
upon the same axle. Each of the cylinders has piston valves 
with inside admission, but there is only one set of outside 
valve-gear-e Walsctbaeyts’—which drives the inside or high- 





pressure through the rocking arm and shaft visible in the 
engraving. 

In this manner the well-known constructive simplification 
due to this disposition of the cylinders—whereby the 
box or brace between the outside cylinders, as in the French 
type, is avoided—has been here combined with a certain 
advantage of bar frames that was remarked by some 
builders when making locomotives for America, that is, 
their convenience for fitting up frame attachments and 
wheel work. In regular service the enginemen have also 
discovered the convenience of bar frames through which 
the inside big ends and motion are readily examined and 
trimmed, there being no deep side plates and no inside 
caissons to conceal those parts, a construction which very 
often renders track pits necessary for inspection. In addition, 
the boilers of these engines are placed so high that the whole 
of the mechanism is visible and accessible from the straight 
running boards carried above the driving wheels, without 
use of, or need for, such additions as wheel covers. The 
crank axles have oblique arms of rectangular section between 
the two crank webs, their pins and crank cheeks being bored 
right through with a large hole, the entire arrangement 
facilitating the ingress of air to those parts liable to heating. 
Engines only three weeks in service have run heavy express 
trains with a notable freedom from heated bearings. The 
great height of the boiler centre—about 9ft. 5in.—appears to 
contribute to the easy riding of the locomotives, and the 
enginemen express their satisfaction so far as the new engines 
concern themselves. 

We give below a table showing the leading dimensions of 
these engines. At the present time only ten engines have been 
completed and put into service upon the various divisions 
radiating from Munich, but another group of twenty similar 
locomotives is on order. As the general run of gradients on 
the Bavarian State Railways is somewhat steep—maximum 
1in 100—the laterengines will all be of the 6-10type. With the 
limits of 143 to 16 tons per axle, the construction of four- 
coupled express engines in Europe is now principally confined 
to locomotives intended only for relatively light trains. The 
disadvantages of long side rods have here been minimised by 
the adoption of working parts of great lightness combined 
with adequate strength. These new engines are notable as 
much as the latest Hungarian and Austrian locomotives for 
their lightness—otherwise small dead weight as compared 
with their available power. An exainination of the engraving 
will show how a great deal of dead weight has been cut out of 
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THE CRICKLEWOOD AND EDGWARE 
TRAMWAY. 


On Saturday, December 3rd, without any ceremony, was 
opened the electric tramway from Cricklewood to Edgware, 
one of many similar schemes the Middlesex County Council 
have in hand. It constitutes certainly the most impcrtant 
change which this part of the famous old Watling-street 
has undergone since it was laid out by the Romans about 
1800 years ago. Commencing a little south of that well 
known omnibus terminus, the Crown Inn at Cricklewood, at 
a point where the Council’s boundary passes invisibly across 
the road, the double line has nothing more than a cross-over 
to distinguish it from the running portions further out. 
The starting point is about 34 miles from the Marble Arch. 
No works of any moment were necessary for the first 14 
miles, till the bridge over Brent reservoir of the Regent's Canal 
was encountered. Here the road had to be widened consider- 


ably, to effect which the piers of Brent bridge were lengthened, 


FOUR-CYLINDER EXPRESS LOCOMOTIVE—BAVARIAN STATE RAILWAY 


the reciprocating and revolving masses. The boiler, which is 
of large dimensions, provides the necessary adhesion weight. 

Although steel castings have been employed for bar frames 
by some German firms, those for the new engines are forgings. 
A special plant was laid down at Munich for machining them, 
and the surface of the material is cut away on all sides toa 
considerable depth to ensure uniformity of grain in the finished 
section. Both sides of the frames are milled as finely as 
guide bars upon a very beautiful double-head face-milling 
machine by Collet and Engelhardt, built expressly for 
this work; after which they are made up into packets of 
two or three, and their edges then slotted upon a machine 
of the well-known Chemnitz type. 

The machining and finish of all the motion work is of the 
finest possible description, and this—since all the machinery 
is very much exposed to view, and is well cared for in service 
on the Bavarian railways—shows to the advantage of the 
engines when at work. 

On account of the height of the boiler, a low chimney is 
necessary, but upon this cast iron base an extension can be 
bolted by means of inside lugs; and for the greater part 
of the Bavarian lines this extension is always kept in place. 
The engine cabs, in keeping with the commodious Bavarian 
cars, are very wide, so giving a better outlook around a big 
boiler in front but rendering it dangerous to lean the head 


out of the cab. There is, however, a narrow projecting glass | 
screen on the outside of the cab through which the engine- | 


men can look whilst their eyes are protected from flying 
dust. Upon the frame of the glass a notice reminds the 
men of the risk of farther advancing the head from the cab 
side. 


The cylinders are cast in two pieces, with one high and one | 


low-pressure cylinders and their two piston valve chests and 
the half saddle in each casting. The valve packings are ordi- 
nary piston-type rings. - Relief and air valves are provided on 
the cylinder covers as usual -for piston-valve engines. . An 
unusual means of making the simoke-box door is employed, 
it being an iron casting. As is now the regular Huropean 
practice, brake blocks are fitted.on the -bogie- wheels and 
operated by air. 

These engines were designed by and are being constructed 
at the works of J. A. Maffei, near ?Munich, Bavaria. ‘Their 
general appearance is very. strikigig, and this is accentuated 
by the fineness of the workmanship. Their prevailing colour 
is the standard sea-green of the Bavarian system, which 
differs from the painting of locomotives in the North German 
states by having no red colour for the buffer-plute, the wheels, 
or the cylinder casings. 2 

The following general dimensions will give some idea of the 
steaming capacity of the locomotives :— 


General Dimensions. 
Cylinders— 
High-pressure, diameter .. 
Low-pressure, diameter 
Piston stroke, length .. 
Wheels— 
Drivers, diameter. . 


13}in, 
224in. 
25hin. 


6ft. 1gin. 
Sft. 1din. 
14ft. Yin. 
7ft. 2hin. 
20ft. 


Bogie, ms me 
Whctl base, drivers 
ne bogie .. 
” total .. 


the whole structure made stronger, and in fact, practically re- 
built. A good deal of heavy cofferdam work was necessary, 
the depth of mud and water being considerable. The bridge 
is about 150 yards long, but raised very little above the 
surface of the water, boats never going under it. After pass- 
ing Brent Bridge the line goes up the hill past the Old and 
Upper Welsh Harp Inns, and through a growing district 
adjoining the Hendon Station of the Midland Railway. 
Down the hill Silk Bridge, crossing another, but narrower 
arm of the reservoir, is met with. This had to be widened 
in the same way as the other. At the pretty hamlet called 
The Hyde a little widening of the road was done, and going 
up Red Hill, about a mile further on, a substantial piece had 
to be taken in from the fields on the east side. The ground 
being marshy, the road is on a slight embankment, kept up 
by a retaining wall of blue brick on each side. Two footpaths 
have been provided and the road substantially improved. 
Between The HyCe.and Red Hill, close to the seven-inile 
post from the Marble Arch, are some fine car-sheds, on the 
Hendon side of the road. They were built by Holliday and 
Greenwood, of Brixton, and are reached by curves from either 
direction. A fence of corrugated iron surrounds the pre- 
mises, which answers just as well as a wall, at much less 
cost. The small hamlets called Red Hill and Burnt Oak 
being traversed, the “ light railway,’’ for such it is techni- 
cally, crosses the river Silk, here a mere brook, but the same 
that supplies the Brent reservoir. This bridge was lengthened 
| at both ends—it is a brick arch of small span, situated at the 
foot of the main street of Edgware. Some very. ancient 
timber-framed houses here are having their fronts removed 
to widen the street ; in fact, the picturesque character of the 
place will certainly be entirely lost in a few years. The tram 
| ends at the top of the street,a few yards shoft of the gates 
of Canon’s Park. Of its value to the neighbourhood there 
can be little doubt. In spite of having had a branch of the 
Great Northern Railway for nearly forty years, Edgware has 
remained in a state of suspended animation for want of 
cheap and ready access to the north-west suburbs of London. 
| This-will now be remedied,-the-cars making-a trip of about 
| 4} miles in less than half-an-hour, at a fare of 3d. 
| . For about half. its length the road, hasbeen paved with 
| wood right across, but further out only-between the rails. 
This has been done by the Acme Wood Flooring Company, 
London, but Messrs. J. and G. White were the general con- 
| tractors for laying and fitting out the tramway. The rails 
|are from the Leeds Steel Works, Limited, 100 lb. per 
| yard, and about 45ft. long, but the crossings are by 
| Hadfield’s of Sheffield. The gauge is 4ft. 8}in. Power 
|is at present supplied from the North Metropolitan 
| Electric Power Supply Company’s station at Willesden. 
Double side pole construction is used throughout. 

One of the conditions of the Board of Trade Order of 
| December 19th, 1901, under which this ‘‘ light railway ’’ was 
| laid, is that the road must be widened generally to 50ft. at 

least, including the footpath, or footpaths, but where particu- 
| larly valuable property intervenes, or any other special reason 
| exists, a width of 45ft. is allowed. These provisions, it will 
| be seen, have not proved particularly onerous in this case. 
| The trams are leased until 1930 to the Metropolitan 
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Electric Tramways, Limited, which owns the share capital 
of the Power Supply Company just mentioned, so the two are 
virtual:y one. The Middlesex County Council bear the 
expense of laying the line, the tramway company that of the 
electric outfit and of the rollingstock. It pays the Council 
an average rent of 44 per cent. on its expenditure, takes the 
same itself for its share of the work, and out of the net 
revenue the Council takes 45 per cent. and the company the 
rest. This seems an excellent arrangement for all parties. 








SEMI-AUTOMATIC GUN. 


We remarked in our annual summary of the progress of 
war mterial during 1904, dated the 6th inst., that the 
Hotchkiss Ordnance Company, Limited, had made important 
recent improvements in its semi-automatic guns. We are 
now enabled to reproduce 
some excellent photographs 
of the Hotchkiss sem1-auto- 
matic 6-pounder of 57 mm. 
calibre (2°14in.) and 58 
calibres in length of barrel. 

The advantages to be ob- 
tained by the adoption of 
the semi-automatic system 
are important and definite. 
The rapidity of fire of guns 
fited with this gear is 
much greater than in the 
case of the ordinary quick- 
firer. In some trials carried 
out on the Continent not 
long since with a Hotchkiss 
semi-automatic gun, as 
many as forty unaimed 
rounds per minute were 
fired. This is the maximum 
speed of unaimed fire for a 
gun of this type. The 
maximum rapidity of the 
ordinary quick-firing gun, 
unaimed, is about twenty- 
eight rounds per miaute. 
In the case of aimed fire 
the semi-automatic . gun 
will fire from twenty to 
thirty rounds per minute, 
according to the range, as 
against fifteen to twenty 
with the ordinary quick- 
firing gun. In a recent 
official trial upon the Con- 
tinent the rapidity of aimed 
tire at 1200 m. was thirty- 
one rounds per minute, 
with the large proportion 
of 95 per cent. of hits. 
The rapidity of fire above 
referred to can be secured 
with a gun crew of only four 
men, whereas the ordinary 
quick - firing gun requires 
five men. The third im- 
portant advantage is the 
absolute safety of this sys- 
tem. By the adoption of 
the semi-automatic gear 
the breech does not open 
until the gun is fired, so 
that the accidents which 
s metimes arise from hang- 
tires, &c., are rendered at 





upon releasing the firing lever, automatically brings the gun 
to full cock. By this arrangement, the primer may be 
repeatedly struck without opening the breech. Safety 
against premature discharge is assured by the fact that the 
firing pin is never in a line with the axis of the bore until the 
breech is fully closed and locked. The firing lever is placed 
conveniently to the hand of the gunner. 

Semi - automatic mechanism. — The _ semi - automatic 
mechanism is of the Hotchkiss standard pattern, but com- 
prises several important improvements in detail. - Two 
extractors are fitted to the gun, and the entire mechanism, 
including the stop-bolt, is so arranged that every detail may 
be dismounted without the use of any tool. 
=~Mounting.—The mounting is of the Hotchkiss standard 
single-cylinder type, the returning spring is mounted in the 
hydraulic cylinder, which latter is provided with grooves of 
variable section, computed to give a uniform resistance 
during ‘recoil. It consists off—(1) A slide comprising the 








once impossible. 
he simplicity of the 
working parts of the semi- 
automatic gear, including 
breech block, crank handle, and extractor, will be obvious 
upon a glance at the accompanying engraving which shows 
the same. We pass on now to a description of thisf latest 
6-pounder Hotchkiss gun in detail. 
Gun body.—The gun body is constructed entirely of nickel 
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steel, comprising a tube—the bore of which is rifled with 
twenty-four grooves, the twist is uniform with an angle of 
7 deg.—the jacket, the sleeve, and a locking ring. 

Lreech mechanism.—The breech mechanism comprises a 
vertical sliding block similar to that universally employed in 
the standard Hotchkiss quick-firing guns. The percussion 
and firing mechanism is of a special type which comprises 
bat a single spiral spring. By an ingenious arrangement, 
this same spring not only drives forward the firmg pin, but 


HOTCHKISS SIX-POUNDER SEMI-AUTOMATIC GUN 


hydraulic cylinder, which is attached to the gun bedy by 
means of a series of annular ribs. A longitudinal key 

| prevents any rotation of the gun due to the reaction of the 
rifling. (2) A trunnioned cradle to which the forward end of 
the piston is attached, and which is provided with guides 
engaging with the cradle. (3) A fork-shaped pivot supporting 
the trunnions of the cradle, and which is carried on a 
foot-step ball bearing. On the pivot is mounted the elevating 
and training gear and the shoulder-piece. (4) A conical 
pedestal built up of steel plate, and provided with a base- 
plate through which pass the holding-down hooks. 

Elevating gear.—The elevating gear is composed of a heavy 
screw attached to the cradle and supported by a trunnioned 
box containing a pair of mitre gears controlling a nut 
engaging with the screw. The whole is commanded by a 
hand wheel conveniently placed to the hand of the gunner. 
Two couples of Belleville springs are interposed between the 
cradle and the head of the elevating screw. 

Training gear.—The training gear comprises a circular 
rack fitted to the pedestal and a pinion mounted on the pivot 
engaging with the rack. On the same spindle with this 
pivot is mounted a worm wheel with which engages a worm 
commanded by the trainiog hand wheel. A clutch is inter- 
posed between the worm wheel and the pinion, and this is 
operated by means of a handle in the centre of the latter. 
By a single motion, the clutch may be drawn out of adjust- 
ment, and the gun trained directly by the shoulder-piece. 

Sighting arrangement.—The sighting arrangement, which 
is of the bar type, has been specially studied with a view to 
producing a greater rapidity and accuracy of fire. It is 
mounted on brackets bolted to the cradle of the carriage, and 
consequently doer not participate in the movement of recoil. 
It comprises a bar pivoted near its forward-end and supported 
to the rear by a toothed sector. This sector is engaged by a 
spiral worm which holds the sight positively in positioi at 
any angle. The worm is controlled by a small hand wheel so 
proportioned as to permit a very rapid lowering of the sight. 
The graduations are engraved on a quadrant plate and the 
actual setting of the sight is indicated by a og gear with 
the hand wheel. By this arrangement it has been possible 

| toso mark the graduations that they, as well as the position 
| of the pointer, are distinctly visible from a distance. This 
| permits of a constant supervision of the setting of the sights 
| of a number of guns. On the bar two ranges of sights are 
provided—one of the ordinary open pattern; the second a 
peep sight for accurate firing. This latter is arranged to 
give a relatively large field of vision, and, except at the longest 
ranges, is practically equivalent to the telescope. In thick 
weather, the peep sight has been demonstrated to be superior. 


BLOCK SIGNALS ON AMERICAN RAIL. 


ROADS, 


In consequence of the heavy loss of life incurred on Ameri- 
can railroads in the course of a single year, and especially of 
the recent remarkable succession of disastrous accidents, an 
agitation is growing in the United States for the more 
general adoption of preventive measures. America has, 
in fact, about the most unenviable reputation of all 
large countries, in this particular respect, and its citizens, 
when they read the statistics of fatal accidents to passengers, 
with the quarterly totals increasing as they have done within 
the past )ear—4000 having been killed and 47,000 injurea— 
may be excused a very natural feeling of uneasiness about their 
safety when riding, and of bewilderment at the apparent neglect 
of railroad officials. The flimsy construction of the permanent 
way in some parts of the country is partly responsible; a 
wooden bridge gives way at last under the strain of weakness 
engendered by age, and precipitates a whole trainload into 
a river bed or a deep valley ; or floods and ‘‘ washouts ’’ carry 
away, it may be, some yards, or, it may be, some miles of 
track, of which train drivers cannot always be apprised 
because of the suddenness of their occurrence. The leading 
American companies, especially those running between the 
great commercial centres, are now equipped with signals of 
«fficient character, thereby greatly reducing the dangers of 
travel, and the general management of the signal depart- 
ment is becoming an increasingly important feature of railroad 
administration. Something like seventy-five companies now 
have the block system in effect on some part or parts of their 
lines, and the signals will be found in all parts of the 
country except in some sections of theSouth. The Southern 
Pacific has extensive installations on its lines in California. 
Block signals are found on many single-track lines, these 
veing, in most cases, manually — signals. Manual 
signals make a much larger charge against operating 
expenses, of course, because it is necessary to main- 
tain an attendant night and day at each _ block 
station ; but on single-track lines this is generally deemed 
preferable to the installation of automatic signals, because 
with the latter the block signal sections must be so much 
-horter as to be more costly. The Chesapeake and Ohio, and 
the Chicago, Milwaukee, and St. Paul, are among the com- 
panies which have many miles of single-track lines signalled. 
Che Cincinnati, New Orleans, and Texas Pacific has practi- 
cally the whole of its main line—single track—equipped 
with automatic block signals, this company having taken the 
lead in this style of signalling. It remains, however, taking 
the country as a whole, that the provision is entirely inade- 
quate. Atthe end of last year the total mileage was 204,068 
miles, whereas the most recent statistics show the length of 
railroad equipped with automatic block signals to be 
about 4400 miles, of which about 1000 miles consist of single- 
track line. The manual system is in use on about 23,000 
miles of line, more than half of this being single track. 
Block signal regulations are in use on several thousand miles 
more of single-track lines, but only for the protection of 
passenger trains at the rear. On these lines freight trains 
are allowed to follow one another without the protection of 
the signals, more complete protection being impracticable 
without the establishment of additional block stations, which, 
it appears, the companies have deemed thus far unwarrant- 
able, in consequence of the extra cost. On lines of this 
character the block system affords no protection against 
collisions between trains running towards each other. One 
of the most recent disasters, killing many passengers, 
occurred on a line of this character. 

While the country as a whole is very decidedly backward in 
the matter of signal arrangements, some of the big lines have 
shown the most commendable enterprise. The New York 
Central is equipped with ‘‘lock and block ’’ manual signals 
of English design throughout its main line from New York 
to Buffalo, has automatic signals on many miles of other 
divisions, and simple manual block signals, worked by the 
telegraph operators, on other lines. Between New York 
and Albany the equipment of this road is very complete, 
this division being among the few lines in America which have 
signal arrangements—manual—modelled after the well 
known high standards prescribed by the British Board of 
Trade. This equipment, with its elaborate electrical 
adjuncts, has now been in service about a dozen years. On 
the Pennsylvania Railroad and its controlled lines, it is stated 
in the Railway Section of the New York Chronicle, that the 
block system has lately been put into effect on a number of 
sections not before signalled, thus completing the equipment 
of the lines from Jersey City through to Chicago and Bt. 
Louis. On some parts of these lines the signalling is manual, 
but for a good part of the distance the line is protected by 
the most approved automatic signals. This company has 
made the Westinghouse electro-pneumatic system its standard 
for automatic block signalling, and the whole of the main 
lines from New York to Philadelphia, as well as many 
miles on the divisions between Philadelphia and Pitts- 
burg, have this apparatus in its most complete form. 
As automatic block signals cost ordinarily 2000 dollars 
a mile for double-track railroads carrying a moderate 
volume of traftic, it is fair to assume that the in- 
vestment in this safeguard on the four-track lines of the 
Pennsylvania will average something like 5000 dols. per mile 
of road. These two roads, the New York Central and the 
Pennsylvania, thus afford examples of the two principal 
methods of block sigmalling, the manual on the Central and 
the automatic on the Pennsylvania. In the manual system 
an attendant at each signal station controls the entrance of 
al] trains to his block section, forbidding the passage of a 
second train until the first one has gone out of the section to 
which his signal applies. In the automatic system the same 
result is accomplished by the movement of the signals by the 
power of compressed air, controlled by electro-magnets, 
these, in turn, are controlled by the movement of the train 
itself. The presence of a train, or even a single pair of wheels, 
on a given piece of track, making an electrical connection 
with the right-hand and the left-hand rails, shunts the 
electric current which constantly passes through those rails, 
and thereby de-energises an electro-magnet at the signal which, 
when the section was clear of trains, held the signal in the 
all-right position. Shunting of the circuit and de-energising 
of the magnet allow the signal to change ta the stop position 
behind the train, thus holding back any following train. 
There are othgr systems which deserve mention. On the 
Erie manual block signalling was early established through- 
out the main line, as well as on some of the other divisions, 
though not all the Erie signals have the elaborate electrical 
accessories which are found on the New York Central. The 
main line of the Lehigh Valley is equipped throughout with 
automatic signals, the company being, we believe, the only 








JAN. 27, 1905 


THE ENGINEER 


89 














X-POUNDER 


SEMI-AUTOMATI 


C GUN 


HOTCHKISS ORDNANCE COMPANY, LIMITED, LONDON, ENGINEERS 


(For description see page 38) 


< 


























one in the world having automatic protection for so great a 
length of continuous lines—Jersey City to Buffalo, 440 miles. 
These signals are different from the automatic signals on the 
Pennsylvania in that they are worked by electric motors or 
electro-magnets, instead of by compressed air. The Central 
of New Jersey and its connections through to Philadelphia 
and Washington also have automatic signals for nearly the 
whole distance, and manual for the remainder. The railroads 
entering Chicago have been correspondingly enterprising, and 
those carrying the heaviest traffic have signal plants which 
are fully up to the best American standards. The Chicago 
and North Western has over 250 miles of its double track 
lines equipped with automatic signals, and everybody is 
familiar with the elaborate disc-signal equipment of the four- 
track, six-track, and eight-track lines of the Illinois Central 
from Chicago southward, which carried such heavy traffic at 
the time of the World’s Fair in 1893. The foregoing are 
merely some of the more prominent examples, and, so far as 
they go, the methods adopted are admirably suited to safety 
of travel. It is not on such lines as those indicated that 
accidents are of frequent occurrence. The troubles arise on 
the systems which, on the ground of cost, have not thought 
it necessary to safeguard life. Last year the United States 
Commerce Commission made a recommendation to Congress 
for the passing of a law compelling railroads to block system 
their lines, on a schedule of instalments which would give 
them until 1909 to complete the work, and it is probable that 
action will be taken during the next session. 

The desirability of an extension of block signalling is 
emphasised by the rapid increase in the traffic on the rail- 
roads. Advance sheets of Poor’s ‘‘ Manual of Railroads of 
the United States ’’ include a table showing the growth 
during the past ten years, and this we may be permitted to 
reproduce :- 


Changes. 














1903. 1894. 
Mileage oflines .. | 204,068 176,221 | + 27,847 
Tons freight carried ..| 1,299,684,081 674,714,747 | + 624,969,334 


Tons freight carried one 


.. {171,290,310,685 82,219,900, 498 + $9,070,410,187 


. Serres 
Freight train mileage..| 547,326,409 475,789,885 | 4 71,536,524 
Average tons per mile 

a Oe ee | 6,350 6,829 | - 479 
Average haul per ton | 

GEGEN. cc. se ss 131-79 121-86 | 4 9-98 
Average tons per freight } 

train mile .. .. .. 812 172 140 
Gross freight earnings, 

Sern 1,337,706,616 700,477,409 437,229,207 
Gross freight earnings 

per mile of road, dols. 6,586 8,975 | 2,561 
Average receipts per) 

ts 1-02-93 1-08-80 0-00-87 
Average receipts per| 

ton permile .. ..| 0-78le. 0-864c, 0-0838e. 
Average receipts per 

ton per freight-train 

Ue, Golly ows. es 2-44-41 1-47-22 | 4 0-97-19 

| 


made in these columns to 


the change in the methods of administration and the general 
disposition of railroad managers to follow modern scientific 
methods in relation to the handling of freight, which con- 
stitutes by far the greater part of their revenue-earning 
traffic, and the above table indicates the extent of the 
changes which have taken place in the one decade. 
Increases equal to over 92 per cent. in the number of tons 
carried and of 108 per cent. in the number of tons carried 
one mile each, together with expansions of 60 per cent. in 
the aggregate freight earnings, and of 64 per cent. in the 
amount of earnings for each mile operated, are, of course, 
striking circumstances. On the other hand, it will be noted 
that there was a fractional decrease in the average amount 
which the railroads of the country received last year for each 
ton hauled, as compared with the same item ten years ago, 
and a falling off of over 94 per cent. in the receipts per ton per 
mile. The explanation of this is supplied by the fact that 
the revenue train mileage in 1903 was only 15 per cent. 
greater in the aggregate than it was in 1894, and that the 
average receipts per train-mile were nearly 16 per cent. 
larger. The growth of the number of tons carried in each 
train, from 172 to 312 tons during the same period, an 
increase of 140 tons, or about 81 per cent., is significant 
of the extent to which economies have been extended 
to the operation of the railroad systems, both large and 
small. 








REFUSE DESTRUCTION AND STEAM 
* PRODUCTION. 


WE have just received a copy of a report made by Mr. C. 
E. Stromeyer, chief engineer of the Manchester Steam 
Users’ Association, on a series of trials carried out on a refuse 
destructor and boiler at the Nelson Corporation Destructor 
Works at Nelson. The results arrived at are interesting, and 
we propose to give our readers a résumé of the principal | 
contents of the report. 

The destructor was designed and erected by Messrs. 
Meldrums, Limited, of Timperley, and is of the front-feed 
regenerative Simplex type. It has one continuous grate, 
20ft. by 5ft., in a furnace chamber, 22ft. by 6ft., having 
separated and closed ashpits separately supplied with hot air 
under pressure. There are four feeding and clinkering doors 
through which the refuse is charged and the clinker with- 
drawn in rotation at regular intervals. Between the furnace 
proper and the boiler is placed a secondary combustion 
chamber, where the maximum temperature is obtained, and 
where the oxidation of the gases is completed and the major | 
portion of the dust deposited. The boiler is of the 
Lancashire type, 30ft. by 8ft., constructed for a working 
pressure of 150 lb. on the square inch. The combustion 
gases, after leaving the boiler, pass through a regenerator, 
where the air supplied to the ashpits under pressure by 
means of steam jet blowers is preheated to about 350 deg. | 
Fah. Regarding this point, the report says that the furnace | 


temperature is naturally higher than if cold air had been 
used, and the chance of noxious gases passing away uncon- 
sumed materially lessened. 

The trials took place on two consecutive days, and the 
estimated mean temperatures reached on both these days were 
2364 and 3236 deg. Fah. respectively. On the second day 
trouble was experienced with the measuring appliances, due 
to the high temperature, and, as a fact, nickel, which melts 
at 2640 deg. Fah., melted when held in the flame. A 
Callandar electric pyrometer was destroyed by melting at the 
end of the combustion chainber where the hot gases entered 
the boiler. The refuse consumed was taken from exposed 
ashpits, and consisted principally of cinders and kitchen 
refuse. No offal was burnt. The refuse was first of all 
weighed, and then a sufficient quantity to last for nearly 
three hours was tipped into the destructor bin. This lot was 
thoroughly burnt up before the next lot was tipped. It is, 
therefore, pointed out that the two days’ trials really cor- 
sisted of a series of six short tests which could be compared 
among themselves. Theashes when drawn from the furnace 
were cooled, weighed, sampled, and analysed. ‘The feed- 
water was carefully measured. Temperatures were taken of 
the feed-water, of the air—dry and wet bulb—of the waste 
gases in the side flues, before entering the air heater and 
after leaving it, and also of the air supply to the furnaces, 
both before and after heating. Continuous gas samples were 
collected and analysed at once in an Orsat apparatus, and 
continuous gas samples were taken from the same suction 
pipe, and passed through calcium chloride and potash tubes 
to determine both the moisture and the carbonic acid. 

The results of the tests are given in two tables. From the 
first of these we see that the duration of the trials was 
7? hours on the first day and 9 hours on the second day. 
The boiler pressures were 135-1 lb. and 134°2 lb. per square 
inch; the refuse burnt per hour was 5837 Ib, and 4822 Ib.; 
the temperature of the feed was 37°3 deg. and 35-3 deg. 
Fah.; and the evaporation per pound of fuel from and at 
212 deg. Fah.—including the steam used in the jets—was 
1-698 lb. and 1°877 lb. on the two days respectively. If we 
take the mean between these two last figures an amount of 
1-:788 lb. per pound of refuse is arrived at. The makers 
claim that, as the average temperature of the gases entering 
the chimney was 645 deg. Fah., if an economiser had been 
added an evaporation from and at 212 deg. Fah. of 2 lb. per 
pound of refuse might easily have been obtained. Mr. 
Stromeyer’s figures were reached, it may be mentioned, after 
burning some 88,816 lb.—say, 40 tons—of refuse. We may 
say that the composition of the fuel on the two days was 
calculated to be as follows :— 


First day. Second day. 
Total carbon =e; eee -- 87-28 
moisture .. .. -- 35-00 30-53 
mineral matter 39-18 31-50 


It, therefore, varied considerably during the trials, and it 
is not astonishing to know that on the second day a better 
evaporation was obtained than, on the‘ first day. The 
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estimated calorific value of the fuel on the two days was 
$473 and 5411, and the amount of unburnt carbon left in the 
ashes was 4:17 and 5:7 per cent. respectively, 








THE INSTITUTION OF MECERANICAL 
ENGINEERS. 


Ar the meeting of the Institution of Mechanical Engi- 
neers last Friday evening there was a large attendance to 
hear four papers relating to experiences gained by the 
members on their recent visit to the United States. The 
President, Mr. Wicksteed, occupied the chair. He 
reminded the members that the annual general meeting 
would be held on Friday, February 17th, when the elec- 
tion of officers for the coming session would take place. 
At the meeting of the Council, held during the afternoon, 
fifty-four new candidates were elected, and three trans- 
ferences from associate members to members were made. 

After the transaction of this preliminary business the 
four papers announced for reading were taken. As Mr. 
A. J. Gimson, the author of that entitled “Some Im- 
pressions on American Workshops,” was not present, the 
secretary was called upon to read the paper, which is as 
follows :— 

When in America the author visited sixteen engineering work- 
shops situated in cities far distant from one another, and 
comprising works for the manufacture of steam engines, pumpi 
machinery, shafting and pulleys, machine tools, elevators an 
valves. Any ideas that may be here set down are of a very general 
character, for it was not the author's intention to inspect or inves- 
tigate any special class of work. The works visited ranged from 
factories at least two generations old, where generally a consider- 
able variety of work was undertaken, to modern workshops of only 
a few years’ growth, where a special class of machine was alone 
manufactured. The very best of these workshops, with possibly 
one exception, could be matched in equipment and in general 
methods of carrying out work by single works in this country. 
Some of them were in no way in advance of ordinary practice here. 
In general, however, the organisation of an engineer's workshop in 
America struck the author as superior to that in similar works in 
England, whilst in some the organisation was in every detail 
admirably thought out and administered. In a modern business 
an American begins to make one particular machine or particular 
kind of machine. His whole energy is, in the first instance, con- 
centrated upon making this machine superior to anything at the 
time upon the market. More than with us, he thinks that natural 
ability is aided by the best scientific knowledge in the design of the 
machine to be produced. 

A feature of the engineering industry that impressed the author 
was the close intercommunication of technicai institutes and manu- 
facturing workshops, of professors and manufacturers, and the 
presence in minor positions of authority of young men who had 
passed through a complete course of technical instruction. The 
American employer gives one the impression of being a firm 
believer in the merit of the machine he is manufacturing: Doubt 
is eliminated from his mind, and he can enter whole-heartedly into 
the processes of manufacturing his particular article without a fear 
that it may not meet the needs cf his customer. His confidence is 
based on a very complete knowledge of his subject, and not upon 
an over-exalted belief in his own special poy When the actual 
making of the machine designed comes to undertaken, it is 
essential that accuracy and economy of production shall be 
attained. Methods were observed for obtaining accurate machine 
work, and methods of testing the accuracy of machines as they 
were being put together, which were admirable in their approach 
towards perfection. No detail is too trivial to be well thought out, 
and the tests are such that their object is attained without needing 
any considerable expenditure of time on the part of the workman. 
Although he did not remember having seen any workmen exerting 
themselves more than is usual in shops here, the author is con- 
vinced more work is obtained from them by the close study of 
economies by the staff in the drawing and allied offices. 

An American employer will see that his workman have no reason 
to use their time for any purpose in which they are not skilled. 
His foremen will do no clerk’s work. His machine men will not be 
grinders of tools nor designers and constructors of methods for 
holding and machining the work. A machine-minder’s business is 
to keep his machine moving and his tools cutting every minute of 
the day that is possible. It is relegated to others to design, to 
grind, to fetch and carry his tools to prepare chucks, jigs and 
everything requisite, so that they may be ready to the workman’s 
ond ot the time they are wanted ; and to his foreman is relegated 
the chief duty of seeing that the work is quickly and correctly 
done. It would be instructive to some here to know what propor- 
tion of the time of a factory’s running is used by any given 
machine in actually performing the work it is designed to do. 
The author has seen a works where every separate job for every 
machine is ordered and arranged from the office staff, where every 
detail in the process of its machining is settled, and the number of 
minutes each process must occupy is displayed before the article 
reaches the workman’s hands, In such a works a liberal bonus is 
paid for a saving in time, and rigorous methods are in force against 
these who fail to carry cut the work in the stipulated time. Such 
methods may appear harsh, but he believes that in practice they 
are not so, for they are the result of accurate experience gained 
by an expert staff, and they recognise the enormous difference, in 
industry and ability, that there is between different workmen. 
The able man is allowed full play for his ability, and is rewarded 
by a very great increase in money earned over his slower or less 
industrious neighbour. In the same way, by card processes, by 
clocks with dials divided into tenths and hundreds, are minutes 
saved which a workman uses in calculating his time, and which a 
clerk wastes in complicated addition and multiplication of figures, 
Persistent energy and patience have achieved remarkable results 
in the nage ge of cheap production in some of these work- 
shops. This, the author thinks, is the chief difference, stated in 
general terms, between English and American workshop practice. 
In this country they are somewhat wasteful of the workmen’s 
time; in America they are careful of it to a remarkable extent. 
It follows that if American engineers shall compete successfully 
against English engineers it will be, in his opinion, because the 
organisers of their businesses know their work, and carry it out 
better than do the organisers of busi here. Their yorkmen 
are in no way superior, but their skill and ability are used to better 
advantage. 

In matters of design, as distinct entirely from methods of manu- 
facture, he did not note t differences between American and 
English practice. On both sides of the Atlantic the same problems 
are attacked on similar lines; in details they differ, but not in 
principles. It would seem that there is much to be learnt from 
each other in these things, and that the more friendly rivalry there 
is between the engineers of the. two nations the better wiil it be 
for the engineering industry of the world. The author believes 
that no one who visited America with this Institution can fail to 
have been impressed with the cordiality with which they were 
received, and the exceeding trouble which was taken to make their 
visit interesting, instructive, and pleasant ; and he entertains a 
grateful remembrance of their hospitality. 


At the conclusion the President said he was sure 
that those present would wish him to convey to Mr. 
Gimson the thanks of the Institution for his interesting 
paper. He thought it would be better, at the end of each 











paper, to allow any of the members to make any remarks 
they cared to. He then called upon Mr. Robinson to say 
afew words. Mr. Robinson, in his reply to the Presi- 
dent’s request, said that he was of opinion that the 
superiority of American workshops over those in this 
country was not so pronounced as most people thought it 
was. He attributed American success to better organisation, 
and also to the fact that American workmen do no clerk's 
work, as is the case in some British factories. Mr. Ken- 
rick then read extracts from his paper on “Some Features 
in the Design and Construction of American Planing 
Machines.” On its conclusion the President hoped the 
meeting would show their appreciation by applauding. 

Mr. L. Pendred, who was asked by the President to 
make a few remarks on the paper, said that whilst the 
three forms of reversing gear described by the author 
were interesting attempts to solve one «:f the most diffi- 
cult problems that face the designer of planing machines, 
he did not think they could be regarded as final. He 
thought they were all too complicated, and that the elec- 
trical and magnetic devices were defective in that they 
involved the stopping and reversal of parts revolving at 
a high rate of speed. He then briefly described the gear 
made by the Electric Controller Company, of Cleveland. 
Whilst all these devices worked well, it was not right 
to assume that they were, therefore, wholly satis- 
factory ; wear and tear, cost of purchase, and upkeep, 
experience necessary for their use, had to be considered. 
He mentioned that at the Westinghouse works at Pitts- 
burg he had seen a report on twenty-five different types 
of speed-changing gear, of which not one had fulfilled 
satisfactorily the not very onerous conditions laid down. 
Some wore out the belts, some their teeth, some were 
uneconomical, costly, inefficient, or noisy. To each one 
there was some objection, so that he thought there was 
still room for the invention of good reversing gears and a 
good, six to one, change-speed gear. 

The President next called upon Mr. Saxon to read his 
paper on “ Engines at the Power Stations, and at the St. 
Louis Exhibition.” 

Mr. Robinson said there were one or two statements in 
the paper that were not clear to him. In discussing the 
guarantees under which the main engines for the Rapid 
Transit Company are being built, there is a paragrap 
which reads :—“ The weight of the revolving field is about 
35,000 lb., which gives a fly-wheel effect of 35,000 Ib. at a 
radius of gyration of 11ft., and with this fly-wheel inertia 
the engine is designed so that at any point on the revolv- 
ing element, shall not, in operation, lag behind nor forge 
ahead of the position that it would have if the speed were 
absolutely uniform, by an amount greater than one-eighth 
of a“ natural degree.” He wished to know if the term 
“natural degree ” meant 3}, part of the circumference of 
a circle, or an “ electrical degree,” as it was important and 
ought to be known. Secondly, there is mentioned a case 
in which there is an overload of 50 per cent. He wished 
to know if this was correct, as in that case it would 
appear to imply the necessity of a very early cut-off under 
normal running. Lastly, he would like to know what 
impression the author had formed with regard to the 
wearing qualities of the bearings in the Manhattan type 
of engine. He believed that some special device was 
used, and would like to have an explanation of it, if the 
author could give it. Mr. V. Pendred asked the author 
if the Americans claimed the combination of horizontal 
and vertical engines—as used in the Manhattan type— 
as novel. More than thirty years ago he saw an 
engine of this type driving a rolling mill in Styria, but he 
could not say whether it was a compound or not. Mr. 
Saxon, in nen said that he was not asked to write this 
paper until he returned from the States, and, conse- 
quently, had not gone so deeply into the matter 
and taken the same notes that oF would otherwise 
have done. He was unable to answer Mr. Robinson’s 
question about “ natural degree,” as he had no informa- 
tion on that point. With regard to the question of 
overload, the figures given seemed to be exceedingly 
high, but all he could say was that the makers 
had guaranteed them, so he expected they would 
have to fulfil their contract. He quoted the power 
station at Manchester as an example of the over- 
load it was customary to allow in this country. They 
had there the largest engines in Europe, developing 6000 
indicated horse-power; they were built at Wallsend. In 
this case the makers guaranteed an overload of 500 horse- 
power, making 6500 indicated horse-power, for two hours. 
With regard to Mr. Robinson's question about the crank 
shaft bearings, he regretted he could supply no informa- 
tion, because the engines were quite new, and therefore, 
naturally, showed no signs of wear. If it had done, he 
would have thought nothing of that class of engine. In 
answer to Mr. V. Pendred, he did not think the Americans 
did claim the Manhattan type of engine as a novelty, but 
they had certainly developed it as a distinct type. 

The President then called upon the secretary to read 
the last paper, which was on “ Waterworks Pumping 
Engines in the United States and Canada,” by Mr. John 
Barr. The President, in returning a vote of thanks to the 
author, said he would ask the secretary to convey to 
Mr. Barr the appreciation of the paper by the meeting, 
which had been demonstrated by their applause. He 
further added that in the “ Minutes of the Proceedings ” 
two more papers would appear. One was by Mr. Bott, 
on “ Wood-working Machinery in the United States,” 
and the other by Mr. C. Wicksteed on “ The American 
Visit.” 

As Mr. Bott was present, he was asked if he would add 
anything to the discussion. Mr. Bott referred to the follow- 
ing paragraphs in Mr. Gimson’s paper, “It follows that 
if American engineers shall compete successfully against 
English engineers, it will be, in his opinion, because the 
organisers of their business know their work, and carry it 
out better than do the organisers of business here,” and 
“The very best of these workshops, with possibly one ex- 
ception, could be matched in equipment and in general 
methods of carrying out work by single works in this 
country.” The speaker pointed out that these statements 





do not agree, and thought that the real opinion was that 
American workmen were successfully competing with 
ours, and that a great many of our shops were behind. 
The Americans have gone more carefully into organisa. 
tion and cost keeping than, he thought, it was customary 
to do here, and they have specialised, and are therefore 
able to go more fully into the details of production, 
whereas the majority of shops in this country are 
more or less general engineers’ works. The “card 
process”’ mentioned in the paper probably meant “ card 
index,” and this he considered a most excellent method 
if used properly and intelligently, otherwise it is 
absolutely useless and worthless. Mr.Charles Wicksteed 
then enlivened the meeting by the humorous manner in 
which he related the impression that American workshop 
methods had made on him. He explained to the members 
that he went to the United States to learn their methods 
and not to make a study of their machinery, and he did 
not appear to be particularly satisfied with what he had 
seen. During the course of his visit he was frequently 
asked if the machines that he was inspecting were not 
beautiful, and he was always able to say: “ Yes, but we 
have it all in England; and what is more,” he added 
significantly, “we have our own ‘ best’ as well, which is 
quite as good as yours.’ Before he went there he had 
heard a great deal about the enormous amount of work 
that the American workman did, so he had taken special 
notice of them at all the places he visited, and had 
come to the conclusion that they certainly do not work 
harder, and the only thing that makes them appear to do 
so is that they never seem to leave off. Continuing, Mr. 
Wicksteed said that people who say that the Americans 
are in advance of this country cannot possibly have seen 
our best shops. The reason why there is so much anti 
quated machinery here he attributed to the fact that this 
is an old country, and in such centres as Manchester, 
Birmingham, and Leeds, where all the first engineering 
work was carried out on a large scale, it was only natura! 
that this class of machinery should be found. More- 
over, there was naturally a much larger proportion of new 
shops in the States than here. One of the characteristics 
of the American is that he is proud of everything—even 1 
bad thing, so long as there is enough of it. He explained 
that a great number of the large American firms were 
paying no dividends, and this was something of which to 
»e ashamed rather than proud. 

In conclusion, the speaker said that we were really as 
conceited as anybody, but there was no doubt that 
industrially we had lately been depreciating ourselves, 
whilst our friends in America never hesitated to appre- 
ciate themselves. He thought we were too old-fashioned, 
and have, at present, too little method. 

Mr. Marks said he would like to ask Mr. Barr one or 
two questions about the “duty” of the pumps he had 
mentioned in his paper. *Were the figures given official ? 
When he visited the Exhibition he heard so much about 
the large cascade pumping engines that he determined to 
see them. With some difficulty he found them, but was 
greatly disappointed to find that only one was working at 
atime. They were centrifugal pumps coupled direct to 
Westinghouse motors. The aeleaar and suction pipes 
were 36in. diameter, and each one was rated at 35,000 
gallons, but owing to the reason already stated, 
instead of seeing the huge quantity of 90,000 gallons 
of meg amie ge per minute, he only saw 30,000. 

Mr. Morris, like Mr. Wicksteed, stood up for the 
Old Country, and stated that he did not believe all he 
heard about the Americans, whom he thought were 
rather over-rated. Within recent years considerable 
progress had been made in the design of pumping 
engines. He placed on the wall a table giving par- 
ticulars of trials made on an overhead triple-expansion 
pumping engine. The New River ple had put in 
eleven of these, and found them most satisfactory. 
The engines, of which we give the results of the tests, 
required 11°5 lb. of steam per indicated horse-power. 
Each pump has two plungers pumping into high and low 
reservoirs. The plungers are telescopic, and the diameters 
are 18}in.and 27in. He quoted two instances where engines 
that were without heaters worked equally as well as with 
them, and also referred to the fact that very few engines 
described in the paper were fitted with surface con- 
densers, and it would be interesting if the author could 
give any reason for this. He regretted that the 
author had only given the results of the trials of two 
engines, and he would like to have more if they could 
be given. 

The President then adjourned the meeting unti 
Friday, February 17th, at eight p.m., when the annua. 
meeting will be held, and the discussion on the four 
papers read will be continued. 

Trials of an Overhead Triple-erpansion Pumping Engine, New 
v River Waterworks, Horan, Mure, 1904. wai 
Cylinders, 2lin., 34in., and 52in. diameter; stroke, 4ft. ; 

pumps, 27in, and 184in. ; telescopic plungers. 
Plungers in use... ... ... «.. 27in. 
BONER, ose) pease 
Gallons pumped 


18hin. 
10 hours 
2,123,045 
267 -7ft. 

25-4 


Revolutions per minute % 
155 Ib. 
287 


Steam pressure at engine 

Pump horse-power ... 

Indicated horse-power 

Mechanical efficiency ... ... ... 

P.H.P.—Total dry steam per hour 

I,H.P.—Indicated horse-power per 
a eee 

Duty per 1000 lb. of dry steam . 

Duty per 112 lb. of coal at an 
evaporation of 10... ... .. «. 


326 
88 per cent. 
13 Ib. 


87 percent. 
13-3 Ib, 


11-6 Ib. 
148,800,000 


166,700,000 


11-5 Ib. 
152,300,000 


170,600,000 








A 20,000-ron battleship is suggested by some of the 
United States Government naval experts, as it is claimed it would 
possess very great offensive and defensive powers. It is proposed 
to make the main battery uniform and to consist of ten 12in. guns 

laced in turret and broadside, while the aie ee Is to 

made up entirely of about twenty 3in. guns, armour of 

this type would be but little heavier than that of the Connecticut 
class, 
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RAILWAY MATTERS. 


A report on the construction and working of the 
Mombasa-Victoria (Uganda) Railway and the steamboat service 
on Lake Victoria for 1903-1904 has been published as a parlia- 
mentary paper. 

Srim has a second railway, extending from Bangkok 
west and south 94 miles to Petchaburi, on the Meklong River. It 
it of metre gauge, and has twenty-nine stations. The other rail- 
way extends 190 miles north from Bangkok, 


Tue number of passengers carried by the Liverpool 
tramways last year was 116,642,663, the receipts being £540,916. 
I'he increase for 1904 over 1903 was as follows :—-Mileage, 3-68 per 
cent ; passengers, 3-17 per cent, ; receipts, ‘3-13 per cent. 


Tyr directors of the Great Northern Railway (Treland) 
recommend a dividend on the ordinary stock for the half-year 
ended December 31st at the rate of 6} per cent. per annum, placing 
£25,000 to renewal’ and improvement accounts, and carrying 
forward about £5),000, 


Tur Great Eastern Railway directors are satisfied with 
the results which have attended the experiment they have made 
with road motor cars between Lowestoft and Southwold, and have 
ordered ten additional cars, which will be run in suitable districts 
in connection with the railway seryice, 


THe Dépéche Coloniale states that a railway from 
Nanchwang to Kiukiang is about to be constructed at a cost of 
1,000,000 taels (one tael = between 5s. 6d. and 6s.) ; half of this 
sm will be subscribed by natives in Kiangsi, and the remainder 
will be met by a subsidy from the Government, 


Ir appears that the Madras Railway Company has not 
abandoned hope as regards the alleged mineral area in the 
Godaveridistrict. It has been determined to go down further than 
the recent borings, and if the result be not what is expected it will 
at least set the question of the presence of coal in that locality at 
rost. 

Power from the Kern River plant in California is 
now being used to operate the Los Angeles, Pacific Electric and 
Redondo Railways, in Los Angeles, which is more than 125 miles 
from the source of generation. Power is transmitted into the 
city over two-pole lines of three wires each. The difference of 
potential is 65,000 volts, The plant was three years building. 


Ow the night of Tuesday, 16th inst., the London. and 
North-Western Railway Company accomplished what is claimed to 
be a record run to Manchester. The Manchester express, with a 
heavy load, left Euston at ten minutes past six o'clock, being ten 
minutes late. The first stop was at Stockport, 183 miles from the 
metropolis, and the train arrived at London Road at half-past 
nine, having covered the whole distance from Euston in 3h. 20 min., 
or nearly 200 miles in 200 min. 


Tur City and South London Railway Company’s 
accounts for the half-year ended December 31st, 1904, show a 
balance, after providing for the debenture stock interest, the pay- 
ment of the dividend on the preference stocks, and the transfer to 
the renewal fund of £1500, sufficient to allow of a dividend on the 
consolidated ordinary stock at the rate of 1} per cent. per annum, 
carrying forward £1449, The dividend for the corresponding 
eriod was at the rate of 2 per cent. per annum, carrying forward 
a balance of £746, 


Ar a meeting of the South-Eastern and Chatham 
Railway Companies’ managing committee held last week, the 
accounts of the committee for the half-year ended 31st December, 
1904, were submitted, showing, subject to the final audit, a net 
revenue for the half-year of £895,103, divisible between the South- 
E,stern and the London, Chatham, and Dover Railway Companies 
respectively in the proportion of 59 and 41 percent. This compares 
with £906,528 divided as the net revenue for the half-year ended 
31st December, 1903. 


Tue bridge of the Pennsylvania Railroad Company 
across the Susquehanna River at Rockville, Pa, U.S.A., probably 
the longest stone arch bridge in the world, is 3830ft. long, 52ft. 
wide over coping, for four tracks ; has forty-eight arches of 7Oft. 
span and 20ft. rise. The piers are at right angles to the centre 
line of the structure. The bridge was built in eighteen months, 
during the years 1900, 1901, and 1902, and was placed in service on 
30ti March, 1902. It contains 102,000 cubic yards of masonry, and 
cost about 1,000,000 dols, = £208,300. 


DepuctinG the Metropolitan Railway Company's pro- 
portion of the revenue of the City lines and extensions, the total 
receipts for the past half-year have been £439,595, and the 
expenses £214,128, leaving a profit of £225,467. The net revenue 
account, after providing for interest upon debenture stocks and 
other fixed charges, and crediting £10, toa special reserve fund 
for the renovation, Xc., of stations, shows a balance of £188,652. 
The directors recommend a dividend on the ordinary stock for the 
past half-year at the rate of 3 per cent. per annum, carrying 
forward £11,285, 


From official statistics it appears that the French rail- 
way systems in 1903 consumed 5,488,000 tons of coal, distributed 
as follows :—Paris-Lyons Mediterranean, 1,384,000 tons ; Northern, 
1,032,000 tons; Orieans, 824,000 tons; Eastern, 773,000 tons ; 
Western, 745,000; Southera, 381,000 tons; and State, 242,000 tons. 
The Northern system naturally uses the coal from the fields in its 
territory, but the other lines are largely dependent upon foreign 
supplies, the State taking as much as 82-0 per cent. from foreign 
sources. Prices paid range from 22-21f. on the State lines to 
16-81f, on the Northern Railway. 


DurineG a gale in February, 1903, a train was blown 
over on Levens viaduct, on the Furness line. The company, in 
order to prevent similar accidents, have erected an instrument 
which will automatically warn the signalmen on duty at Cark and 
Plumpton when there is a wind pressure of sufficient force to be 
dangerous. The apparatus consists of a combined wind-pressure 
gauge and recorder, and is connected with an electric arrangement, 
7, means of which bells are set in motion at distant signal cabins, 

hese bells will continue to ring as long as the velocity of the wind 
on the viaduct is dangerous to passing trains. 


THE gross revenue of the Great Eastern Railway for 
the past half-year amounted to £3,193,357, against £3,175,067 in 
the corresponding half-year of 1903. The working expenses have 
been £1,891,719, being at the rate of 59-24 per cent. on the gross 
revenue, against £1,890,698, or 59-54 per cent., in 1903, The 
directors have resolved to declare a dividend for the half-year on 
the ordinary stock at the rate of 43 per cent. per annum, leaving 
£78,269 to be carried forward. There is an increase under each of 
the following heads of traffic receipts :—£2858 in season tickets, 
£6224 in parcels, and £10,101 in merchandise. On the other hand, 
there is a decrease of £2072 in passenger traffic, £3540 in coal, and 
£655 in cattle. . 


Tue accounts of the London, Brighton, and South 
Coast Railway for the half-year ending 3lst December last show a 
balance which admits of the following dividends :—£3 17s. 6d. 
per cent. for the half-year on the undivided ordinary stock, 
making, with the £1 15s. per cent. paid thereon for the half-year 
ending 30th June last, a dividend for the whole year of 1904 of 
£5 123, 6d. per cent.; £3 per cent, for the half-year on the pre- 
ferred ordinary stock, making, with the £3 per cent. paid for the 
half-year ending 30th June last, the maximum dividend of 6 per 
cent. for the whole year 1904; and £5 5s, per cent. for the whole 
year 1904 on the deferred ordinary stock, leaving a balance of 
about £35,370 to be carried forward, 





NOTES AND MEMORANDA. 


Tue Ontario power plant on the Canadian side of 
Niagara Falls is to be increased by the addition of a fourth 
generator rated at 10,000 horse-power at 85 per cent, power 
factor. 


Ir is claimed that the new Springfield rifle, at a dis- 
tance of 50ft , penetrates fifty-five lin. boards set lin. apart. It 
gives a muzzle velocity of 2300ft. per second, and will carry a ball 
five miles, 


Two 160,000-volt transformers of 50 kilowatts capacity 
have been built by the General Electric Company, for testing 
insulators for the transmission lines of the Columbia Improvement 
Company, 

ORDERS were given this week to Woolwich for a pom- 
pom for the 2ad Life Guards, with a carriage of a modified 
pattern, so as to allow of the gun being elevated to admit of the 
range being increased to 4500 yards. 


Tue total export of ice from Norway in December was 
5997 registered tons, an increase on December, 1903, of 2632 
registered tons. The grand total export for 1904 was 303,705 
registered tons, against 276,764 registered tons in 1903. 


It is estimated that the world’s annual consumption 
of rubber is about 60,000 tons, valued at about £16,000, In 
1830 the amount of rubber imported into the United Kingdom was 
460 ewt., and in 1903 it was 486,105 ewt., valued at £6,742,966, 


A LARGE shipbuilding firm is contemplating the manu- 
facture and installation of some 18,000 horse-power turbines in a 
destroyer which is shortly to be built. “If this destroyer is 
built,” says the Shipping World, ‘it will be the most powerfal in 
existence by about 2000 horse-power.” 


Tue Gunning prize, amounting to 100 guineas, recently 
awarded to Sir James Dewar, has been presen by him to 
the Royal Society of Edinburgh, as a contribution to the fund 
for the encouragement of research now being founded in the Uni- 
versity of Edinburgh in memory of the late Professor Tait. 


Tue first annual motor boat and water carnival at 
Palm Beach, Fla., will be held between February Ist to 3rd inclusive. 
It is proposed to give four races each day. The races will take 
place on Lake Worht, a fine sheet of water, and it is hoped that 
many of the representative builders and owners will enter boats, 


Tue Clyde shipbuilding annual statistics show that last 
year 279 vessels, of 414,147 tons, were launched, as compared with 
277, of 446.869 tons, in 1903. The work on hand totals 390,000 
tons, which is well ahead of a year ago. The engineers turned out 
engines last year of 224,000 horse-power, as against 260,000 horse- 
power in 1903. 

Tue Spanish Government recently issued an order 
excluding foreigners from taking part in the trade between the 
various islands of the Canary Group ; but as the result of friendly 
representations it has been agreed to postpone its taking effect 
till May next. After that vessels engaged in the inter-island trade 
must fly the Spanish flag. 


Tuer trees producing Para rubber furnish about one- 
third of the world’s supply. They belong to the genus Hevea. 
While the demand for rubber continues to increase, the supplies 
from some sources are steadily decreasing. This is especially the 
case from different parts of Africa, which furnish a considerable 
portion of the world’s supply. 


THe coal of Texas is bituminous and semi-bituminous, 
for the most part showing feeble coking qualities, although there 
are some seams from which a fair coke could be made by washing 
and improved coking processes. So far as known at present 
there are no large seams of coking coal, nor any seams of coal that 
would yield good coke without preliminary treatment in the United 
States. 


TE imports of Norwegian ice into the United Kingdom 
last month, 6036 tons, valued at £2830, were, says Cold Storage, 
less than half those of November, 1904, 12,497 tons, value £5993. 
England’s receipts decreased 5897 tons and £2926, and those of 
Scotland 564 tons and £437. London took 3510 tons less. with a 
drop in value of £1570. The average price for the United Kingdom 
was 9s, 4d. 


Ir is interesting to note that in the specifications for 
all the new docks to be constructed for the United States navy 
lately issued, no timber structures are named. The wooden docks 
served a temporary purpose, and now docks are to be built 
which will endure as long as may be required. The few 
timber docks built were sources of expense almost as soon as 
completed. 


At the present time sixteen spinning mills are being 
erected in this country, some of which are nearly ready for work. 
The total equipment of these is 1,650,000 spindles, and all are to 
use Egyptian cotton. Ten new mills are projected and will be 
fitted with spinning machinery in 1905. The promoters of these 
concerns are chiefly textile machinists and builders. The average 
cost of a mill to-day is about 24s. per spindle. 


WHEN oxygen and hydrogen are made to combine 
explosively, a large amount of electricity is generated. The 
results are very irregular, probably owing to the action of moisture. 
At least 10 million molecules of water vapour are formed for every 
pair of ions produced. The energy set free by the explosion is 
very great compared with the amount required to form the ions, so 
that their formation may only be a secondary effect. 


Recent tests on the corrosion of boiler tubes were made 
by forcing air through tubes wetted by distilled water." In sixteen 
weeks the loss in weight was 0-315 grammes per square inch. 
When, however, the water was made alkaline the ioss was reduced 
to only 0-0997 grammes, or 31-6 per cent. of the former loss. 
This points to the conclusion that if the water in a boiler be made 
slightly alkaline the corrosion of tubes may be minimised. 


AccorpDING to a recent investigation into what consti- 
tutes a good coal it should contain about 20 per cent. of volatile 
matter, and not more than 6 to 8 per cent. of ash. The tests 
were conducted by M. Saillard in the laboratory of a syndicate of 
French sugar refiners. An account of the tests in /’Jndustrie 
states that analyses were made of 350 samples of coal furnished 
by forty-four French, Belgian, German, and English mines, 


Tue three Diesel engines at the Tyrolean Alps at the 
Louisiana Purchase Exhibition were each of horse-power, and 
ran at about two-thirds of their rated capacity. Daily records 
were kept of the fuel used and the work done, The work was 
measured at the switchboard, no allowance being made for loss of 
energy in the engine, air pump, and generator. Indiana oil 
was used for fuel, and cost three cents a gallon in car-tank lots. 


A FURNACE has been designed by M. A. Gomes 
Himalaya for the purpose of obtaining very high temperatures, 
using the reflected solar heat. Temperatures above 3500 deg. Cent. 
—higher than that of the electric furnace—are looked for. The 
reflector is built up of 6170 elementary mirrors, each 122mm. by 
100 mm., arranged side by side in parallel rows, and are attached 
by threaded standards to a series of parallel angle irons, which run 
horizontally across the frame. The width at the top is 35ft., at 
base 18ft., and depth 35ft. With a previously-constructed much 
smaller furnace on similar lines a temperature of 2000 deg. Cent. 
was obtained, 





MISCELLANEA. 


Ow1ne to the vast amount of detail to be dealt with, it 
has been found necessary to postpone for another year the pro- 
motion of the Hill for the proposed extension docks at Harwich. 


Tue breaking of a governor belt in Toronto, Canada 
recently, allowing the engine to race, caused the fly-wheel to 
burst, killing a man 200 yards away, while the engineer and 
another employé close by were uninjured. 


A CONFERENCE of engineer officers upon the training of 
stokers has just concluded at Portsmouth. At present each port 
has its own system of training, and the object of the conference 
was to consider the desirability of establishing one uniform system 
which should be adopted at all the ports. 


On January 23rd two submarine vessels of the “B 
type were launched from the yard of Messrs. Vickers, Sons and 
Maxim, Barrow, for the British Admiralty. These boats are larger 
than those of the ‘‘A” type, ani are differently constructed, 
They have greater speed, can be more readily submerged, have 
greater power, and are easier to handle. 


AN ordinary meeting of the Réntgen Society will b> 
held on Thursday, February 2nd, at 20, Hanover-square, at 8,15 
p.m. Dr. Clarence A, Wright will read a paper, ‘‘ Some Points iu 
the Construction of a High Frequency Machine,” and will show 
probably some novel exhibits, and Messrs. Newton and Son will 
show “Dr. Thurstan Holland's X-ray Diaphragm (‘ompressor.” 


In an opinion declared recently by Frank L. Campbell 
Assistant Attorney-general for the Interior Department, it was held 
that the laws of the United States are not applicable to the Panam 
Canal zone. The question at issue was whether or not the patent 
or trade mark law extended to the canal zone. The canal zone ‘s 
described in the opinion as not being an organised territory of the 
United States. : 

ALL overhead telephone wires at Johannesburg are to 
be replaced by underground wires. Each cable, consisting of from 
104 to 612 wires, will be laid in an earthenware duct of 3}in. 
diameter. The number of ducts in a route varies between three 
and forty-five, and a certain number of orders for them have 
already been placed. There will be about seven route miles of 
ducts altogether, 


It is stated that a remarkable and gratifying boom has 
set in in Clyde shipbuilding, and since the year was entered upon 
it is estimated the new orders total 150,000 tons. The owners in 
most cases have gone in for cargo boats of 7000 tons burden, as 
these have been found to work more economically than the larger 
boats placed last year. The bulk of the orders have been placed 
in Greenock and Port Glasgow districts. 


CoNsIDERABLE interest is being exhibited by the 
Councils in the Goole and Howden districts with respect to 
securing improved means of communication by a bridge, and in 
order to impress upon”the county authorities the necessity of such 
provision, petitions are in cirenlation. The East Riding repre- 
sentatives are arranging to secure an interview with the East 
Riding County Bridging Committee on the matter. 


Tue thirty-second annual dinner of the old students of 
the Royal School of Mines will be held on Thursday, 9th February, 
1905, at the Hotel Cecil. The chair will be taken by Mr. T. Arthur 
Rickard, Assoc. R.S.M., member of Council Institution of 
Mining and Metallurgy. Tickets, 103. 6d. each, may be obtained 
from David A. Louis, 77, Shirland-gardens, London, W., and 
remittances should be forwarded to him before the 9th February. 


Pans have been submitted to the New York Rapid 
Transit Commissioners for an expenditure of £9,800,000 for new 
subway lines in the city of New York. Of this amount £8,000,000 
is proposed to be expended on new lines in Manhattan, one on the 
east side from the Battery to the Bronx, and one oa the west side 
from the Battery to Forty-second-street ; the remaining amount, 
£1,800,000, to be spent in extending the present subway system in 
Brooklyn and in the Bronx. 


On the part of engineer officers in the United States 
Navy there is objection to the recommendation of the General 
Board, published last week, that they be placed on the proposed 
‘* reserved list” with other officers who are retired in grade forage. 
Engineer officers point to the fact that they are now relieved of sea 
duty after reaching command rank, and they see no reason why 
they should be removed from the active list, and placed on a list 
with those officers who are retired because of advanced age. 


Tue Board of Trade Journal—Rome—states that tke 
chambers of commerce in the provinces of Udine and Aquila, Italy, 
have formulated a scheme for drawing up an estimate of the 
hydraulic power in those provinces available for industrial purposes, 
agd of circulating the information collected among manufacturers 
likely to be interested. The Florence Chamber of Commerce, 
impressed with the advantages to be derived from the tabulation 
of such information, has decided on a similar census, and has 
requested the Minister of Public Works to delegate a functionary 
for that pnrpose, 

In a lecture before the Dundee Society of Experimental 
Engineers recently, Mr. J. S. Shepherd quoted some interesting 
figures regarding the life of axles and wheels used for the electric 
tramcars of Dundee. In 4,000,000 miles, representing approxi 
mately the aggregate distance travelled by the Dundee electric 
cars, they had only had one broken axle. Touching on the ques- 
tion of wheels, the lecturer remarked that the life of a chilled 
wheel was from 30,000 to 35,000 miles, whereas the life of wheels 
with steel tires was much longer. One steel-tired wheel on the 
Dundee tramways was taken off after having run 60,397 miles. 


Aw extraordinary accident occurred this week at some 
large collieries near Ruabon. A surveying party was ascending the 
pit shaft when the descending cage, through the guides breaking 
or failing, crashed with terrific force against the other cage, Both 
became interlocked nearly 700ft. from the surface. Great excite- 
ment prevailed, and two hours elapsed before both cages were 
released, five men being consequently suspended in mid-air mean- 
while. During the stoppage the miners who were ‘inishing work 
were brought to the surface by another shaft, but one imprisoned 
man was stated to have climbed the shaft toa place of safety at 
imminent risk to himself. 


A HuGE anchor of extremely antiquated pattern, pro- 
bably dating back to the time of the Armada, which had been 
hauled up from the North Sea, was recently brought into 
Yarmouth by the mission ship Cholmondeley. Covered all over 
from stock to head with barnacles and live oysters, it presented a 
singularly fossilised appearance. It was some 14ft. long, with 
flukes 3ft. square ; the shank was 13ft. long, and an immense wood 
stock that had formerly been fixed to it had completely dis- 
appeared. The weight was over two tons, and its ‘‘salvage” will 
be of the utmost benefit to the fishermen, as it caused enormous 
destruction to their trawling gear. 


UNPRECEDENTEDLY low tenders were made on December 
15th for the construction of the United States battleship New 
Hampshire and the armoured cruisers Montana and North Carolina. 
The lowest offered were for the cruisers, 3,575,000 dols. = £733,600 
each by the Newport News Shipbuilding Company, and for the 
battleship 3,748,000 dols. = £779,584, by the New York Shipbuilding 
Company. Not more than two ships can be awarded to one com- 
pany. The lowest aggregated tenders for these three ships was 
exactly 1,377,000 dols. = £286,300, approximately, less than the 
aggregate lowest bids for three sister ships a little over a year ago, 
a reduction of 11 per cent, in price, 
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JOuBIGN AGENTS FOR SALB OF THE ENGINEEE. 


AUSTRIA.—F. A. Brocxzavs, 7, Kumpygase, Vienna. 
‘al NA.—KELLY anp Wasa, Limitep, Shanghai and Hong Kong. 
PRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris; 
gk&RMANY.—ASHER AND Co., 18, Unter den Linden, Berlin, 

F. A. Brocxnavs, Leipzic ; A. TwRITmEveR, Leipzic, 
[NDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
taLY.—LOESCHER AND Co., 807, Corso, Rome ; Bocca Frergs, Turin. 
JAPAN.—KE&LLY AND Watsu, Limirep, Yokohama. 

Z. P. Manuva anv Co., 14, Nihonbashi Tori & 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
4, AFRICA.—Wa. Dawson & Sons, LrmrrEp, 7, Sea-st. (Box 489), Capetown 

Gorpon anv Gorcn, Long-street, Capetown. 

R, A. THOMPsON AND Co., 88, Loop-street, Capetown. 

J. ©. Juta anv Co., Capetown, Port Elizabeth, Joh burg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch 

Hanpgv Hovss, Limirep, Kimberley. 

Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anp Gotcn, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 
yew ZEALAND.—Upron anp Co., Auckland ; Craia, J. W., Napier. 
CaNADA.—Montreat News Co., 386 and 888, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrEeRNaTionaL News Co., 88 and 

85, Duane-street, New York ; Supscription News Co., Chicago. 
stRAITS SETTLEMENTS.—Ke.iy anp Watsu, Liuirep, Singapore. 
cxYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


7 :‘t Esaiveer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
a ivance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £t 9s, Od, 


Cc orn Reapina Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


I credit occur, an extra charge of two shillings and sixpence per annurr. 
will be made. 


F reign Subscriptions will, until further notice, be received at the rates 
yiven below. Foreiga Subscribers paying in advance at these rates 
will receive Tae Enoinerr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tarn Paper Coprgs. Tuick Paper Coprzs. 





Half-yearly £0 188. Od. | Half-yearly .. .. £1 Os. 3d. 
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ADVERTISEMENTS. 
e7 The charge for advertisements of four lines and under is three 
ee for every two lines afterwards one shilling and sixpence Toa 


lines are charged 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Al advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran: 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, im consequence of 
the necessity for going to press early with a pastion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 


the 


Letters relating to Advertisements and the Publishi: ment of 
ite; all other 


Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor weit Tue Encivesr. 
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PUBLISHER’S NOTICES. 


With this week's number is issued, as Supplemen‘s, a Two-page 
* Ragravi ing of a Four-cylinder Compound Express Locomotive, 
Bavarian State Railways ; and the Index to Vol. XCVII1. Every 
copy as issued by the Publisher includes copies of these Supplements, 

subscribers are requested to notify the fact pee they not 
receive them, 


FP 





*," If any subscriber abroad should receive THE ENGINEER in an 
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if suffered, can be remedied by obtaining the paper direct from 
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TO CORRESPONDENTS. 


47 In order to avoid trouble and confusion we find it mena | to inform 
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correspondents that letters of inquiry addressed to the public, a 
for insertion in this column, must in all cases be ph annoy by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

42 All letters intended for insertion in Tug Enoinegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4aF Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Ventitate.—See ‘The Fan.” by Innes, published by the Technical 
Publishing Company, Limited, Manchester. 

E. R. (Sheffield).—We have no practical knowledge of the courses you 
mention. We do not think engineering of any kiud is a remunerative 
employwent for spare time—it is often not remunerative even in 
busi: ess hours. 

W. A. 8.—First obtain employment in a marine engine works, and from 
there look out for an opportunity of getting taken on as an engineer in 
a sea-going ship. Then work your way up to chief by passing Board of 
Trade exammations. 

B. W.—We do not think any useful purpose could be served by the 
publication of your letter. The catalogues were probably intended for 
private use, and the authorities desired to know what special discount 
you would a low them as a technical institute. 

J. W.—-We do not know the book to which you refer, but you might see 
Oldknow’'s ** Mechanism of a Man-of-war,” published by George Bell 
ana Sons. See also a long accuunt of the machinery, &c., of H.M.S. 
Prince George in our issue of December 18th, 1896. 

Stipek Rovie.—-There are many different forms. Possibly the watch 
pattern is the most convenient for the pocket, though the straight rule 
is rather simpler to use. For several engineering calculations the 5in. 
rule gives, with discretion, quite sufficiently accurate results. 

Torsings —There is no place in this country where “ United States Speci- 
fications” can be purchased. If you wish to obtain them, they have to 
be ordered from America. This, of course, takes time--generally speak- 
ing, about three weeks. It would be best to instruct your patent agent 
to get them for you. 

W. L. M. (Norwood) --You will find a drawing of a 40-ton wagon in our 
issu+ of December 28rd, 1904. These large wagons have bogies because 
the load would be too great to carry on two axles, and because of their 
great length, they would not otherwise take curves well. It is certainly 
essential that the bogies should swivel. 

H. 8. (Barnsley) —There is no doubt that the property of such steels has 
been known fur many years We believe Edgar Allen, of Sheffield, 
made something very like the present tool steels twenty years ago 
They were not manufactured because it paid better to sell ordinary and 
Mushet steels, which were less costly to manufacture. 

F. N.—‘‘Chemical Engineering” is published in two volumes by Davis 
Brothers, 32, Blackfriars-street. It contains a great many descriptions 
of plant and machinery for different purposes, with notes on their use 
and fundamental calculations, and as giving general information about 
things which he should know something of, should be useful to the 
works manager. 

R. H. U.-—Nearly all our big cities now have technical schools where 
practical workshop instruction forms part of the curriculum. There 
are at the same time lectures and class-room work. ‘here are several 
institutions of the kind in London and Manchester—Lceds, Birming- 
ham, Liverpool. &c., have similar schools. Scotland is also well pro- 
vided. one of the best technical schools being that belonging to Glasgow 
University. 

H. W. M. (Bath).—You mistake the equation which should read 4 Ry 
sin a = 4 Rgsin 8 - 2Leina sin 8 - 2 L sin? 8. whereas he has it, 
4R) sina =4R, sin 8-2Lsinasinf-2Lsin?g, Ina four-seated 
valve, as in Fig. 8 of the article, the seats of mean radii (R4) and (R3) 
form one pair and the seats (Ro) and (R;) form the other pair. The 
outside diameter of the seat of mean radius (3) on the valve casting is 
turned a sliding fit through the annular space in the seat of mean 
radius (Ry), and likewise for the bottom pair of seats. Now, Ry sina 
= Rgsin B, of which R3 and angles 8 are unknown quantities. But 
(Ry) can be expressed in terms of (R,) as follows— 

( Ry - sina ) +(R,- L gin u - Lsin 8) 
R; RE Ae a SRS Mt 
2 
e=: -L =) e. e Ry - Lsina - 2Lsing 
Ry oD natty 2 capes nanan ae 
2 
that is— 
R _4Ry- 2Lsina -2Lsing 
: 4 
Hence — 
4R,sina = 4R,sin 8 - 2Lsinasin B - 2 Lsin? g, 


INQUIRIES. 


PEAT COMPRESSING PLANT. 

S1rr,—Can any of your readers give us the name and address of manu- 
facturers of the best and most up-to-date machines or plant for peat 
compressing for use as fuel? H. AND U. 

January z5th. 


MACHINES FOR BREAKING BISCUITS. 

Srr,—Can any of your readers tell us the names of makers of machines 
for breaking biscuits? We do not want a machine that will grind them 
to powder, but simply one that will break them across. W. ann S, 

January 25th. 








MEETINGS NEXT WEEK. 


Tae Junior InstiTUTION OF ENGINEERS. — Friday, February 3rd, at 
8 p.m., at the Westminster Palace Hotel. Paper, *‘ Recent Developments 
in Electric Lighting,” by Professor H. T. Davidge, Wh.Sc. 

Tae Royat Scorrisn Society or Arts.—Monday, January 30th, at 

8 p.m., at 117, George-street. Communication ‘-On Roads, what they 
are. and what they should be,” by the Right Hon. Sir J. H. A. Mac- 
donald, K.C.B. 

Tue InstiTuTION oF Civ ENGINEERS. — Tuesday, January 3st, at 
8 p.m. Ordinary meeting. Paper, ‘* tloating Docks,” by Lyonel Edwin 
Clark, M. Inst. C.E. We nesday. February Ist, at 2.30pm. Students’ 
visit to the National Physical Laboratory, Bushy House, Teddington. 

Society oF Arts.— Monday, January 80th, at 8 p.m. Cantor Lecture: 
‘* Reservoir, Stylographic, and Fountain Pens,” by James P. Maginnis, 
Assoc. M. Inst. C.E., M. Inst. Mech. E. Tuesday, January 31st, at 8 p.m. 
Applied Art Sec tion. “Calligraphy and Illumination,” by Edward 
Johnston and Graily Hewitt. Wednesday, February Ist, at 8 p.m. 
Ordinary meeting. “The Navigation of the Nile,” by Sir William H. 
Preece, K.C.B., F.R.S. 

Tue Farapay Society. — Monday, January 380th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, 8. W. 
Papers: ‘‘ Mass Analyses of Muntz’s Metal by Electrolysis, and some 
Notes on the Electrolytic Properties of this Alloy,” by John G. A. 
Rhodin, FIC. ‘Oa the Equilibrium between Sodium and Magnesium 
sulphates,” by R. Beckett Denison, 8.Sc.,Ph D. ‘ Refractory Materials,’ 
by E. Kilburn Scott, M.LE.E. 

Roya. INsTITUTION OF GREAT Britain.—Friday, February 3rd, at 9 p.m. 
Disc .urse ‘Blood Pressure in Man,” by Professor T. Cliffurd Allbutt, 
M.A., M.D., LLD.. D.8e., F.R.S. Afternoon Lectures next week: 
Tuesday, January 3ist, at 5 p.m. Lecture IIf. on ‘The Structure and 
Life of Animals,” by Professor L. C. Miall, D.Sc., F.RS. Thursday, 
February 2nd, at 5pm. Lecture I. on ‘‘Forestry in the British Empire,’ 
by Professor W. Schlich, Ph. D., C.LE., F.RS. Saturday, February 4th, 
at3p.m. Lecture I. on ‘The Bohemian _— of Music,” by Sir Alex- 
ander Mackenzie, Mus. Doc. D.C.L., LL. 








DEATH. 
On the 7th inst., at 13. Sheffield-gardens, Kensington, JamEs ARM- 
sTrone, of 116, Queen Victoria-street, and formerly of Newcastle-oz-Tyne, 
aged 68,. 
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WHAT IS OVERLOAD ? 

In the course of the discussion which followed 
the reading of Mr. Saxon’s paper on Friday night 
at the Institution of Mechanical Engineers, the 
question of overload was raised. As the discussion 
was adjourned, there is still room to hope that 
something more will be said on a subject of con- 
siderable commercial importance. It is considered 
meritorious that an engine should be able to carry 
a heavy “overload;” but what the word means 
precisely no one knows. If two engines are sold, 
each of 1000 horse-power, and one of these will 
carry an overload of 200 horse-power and the other 
an overload of 50 horse-power only, it is rea- 
sonable enough to conclude that the purchaser of 
the first engine gets much better value for his 
money than he does who buys the second. Again, we 
are not infrequently told that a given engine stands 
an overload of 30 per cent., and so on. Let us 
consider what such statements as these do and do 
not mean. 

It is noteworthy that it is only in recent years 
that overload has come to be talked about. This is 
due to the fact that the electrical power-house is 
quite modern, and that it is within it alone that 
overload exists. In cotton mills, flour mills, and 
ships of all kinds overload is never heard of. A 
certain amount of power is required; and this the 
engine provides regularly. But in the electrical 
power-house the demand for energy varies con- 
tinually, and for a short time when the peak has to 
be dealt with, much more is required than at other 
periods of the day. An engine will work regularly 
for, say, six hours at 1000 indicated horse-power. 
Then for half an hour it will be called upon to 
develop 1250 indicated horse-power. This addi- 
tional 250 indicated horse-power is called the over- 
load. Now one engine builder supplies an engine 
at a given price, and calls it 1000 indicated horse- 
power; another supplies an engine at perhaps the 
same price, and calls it 1200 indicated horse-power. 
The first maker may very easily earn a better 
reputation than the last, although the result to the 
producer is the same. In short, what overload may 
be is entirely determined by normal loads. Thus 
an engine of 6000 indicated horse-power was 
mentioned on Friday night as having an overload 
of only 500 horse-power. If the engine builders 
had thought fit to rate this engine at 5500 horse- 
power, then the overload would have been stated at 
1000 horse-power with quite as much mechanical 
propriety 

It will be seen that if overload is to mean any- 
thing, or supply any clue to the merits and demerits 
of a steam or gas engine, it is essential that some 
standard of normal power should be constructed, 
universally accepted, and analogous in various 
ways to the old-fashioned “nominal horse-power,” 
which always possessed a certain commercial 
utility. dozen standards of the kind might be 
named. For example, let us take a piston speed of 
500ft. per minute, and an average effective pressure 
of 33 lb. per square inch in the low-pressure cylinder. 
Then two square inches will represent a horse-power. 
The equivalents of all these figures may be worked 
out and combined in various ways, but the result 
aimed at is that nothing under the power stated in 
this way is to be regarded as overload. The old 
Admiralty rule for nominal horse-power was 8 lb. 
per square inch of piston and 220ft. per minute. If 
the speed was doubled the power was doubled. If, 
the speed remaining unaltered, the pressure was 
increased three-fold, then the engine developed three 
times the nominal power, and soon. The principle 
of standardising engines in power houses is just the 
same in principle. 

Next let us consider what overload implies. The 
amount of energy that can be got out of, a dynamo 
of given dimensions depends, it is very well known, 
in practice on how far it can be kept cool. Thus, it 
is claimed for a dynamo or a motor that it can be 
run for months without stopping with a given out- 
put, and it may be overloaded by 50 per cent. for 
half an hour, and by 25 per cent. for a whole hour, 
and so on. When a dynamo is bought it is an 
advantage to the purchaser that, for a given price, 
weight, power, &c., he can run it without risk for 
an hour on the peak of the load. Here again we 
have far from a satisfactory standard essential to 
the formation of an adequate estimate of the respec- 
tive merits oftwo machines. We need not, however, 
further concern ourselves with the dynamo. Given 
a steam engine of a stated power, say, 1000 horse- 
power, then overload can be carried in either or both 
of two ways. The average effective cylinder 
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pressure may be increased, or the average number 
of revolutions, or both. Generally, it will be found 
in practice that both pressure and piston speed 
must be augmented. Indeed, the higher pressure 
will be found necessary to get the higher piston 
speed. Whether the engine can or cannot stand 
the larger stresses due to a greater load on the 
piston depends on the strength of the various 
stressed parts, and the areas of the rubbing surfaces. 
The fitness of the engine to run faster depends on 
the proportions and quality of the bearings; on the 
efficiency of the lubrication ; and the provision made 
for dealing with vibration, inertia, and momen- 
tum. Thus, a three-cylinder engine, compensated 
on the Yarrow, Schlick, and Tweedy system, could 
stand an overload represented by augmented revo- 
lutions per minute, which an unbalanced engine 
could not endure. 

“We fird, then, that after all has been said that 
need be said about overload, the whole matter turns 
on the fitness of a steam engine to run faster and 
carry a higher pressure at some periods than at 
others ; and so far we have the direct implication 
that the bigger the overload an engine will carry 
the greater the strength of its parts, the larger 
the area of all its frictional surfaces, and the higher 
the efficiency of the methods of balancing or com- 
pensation applied. It is not, therefore, at all 
remarkable that the reputation of a firm building 
engines will be enhanced by a demonstration that 
these will carry heavy overloads. But, on the other 
hand, as we have endeavoured to sbow, “ overload” 
is, after all, simply a term of comparison, and no 
standard of comparison at present exists. Until 
one has been drawn up and is generally accepted by 
electricians and engineers the word may prove very 
misleading. Indeed, so well is this understood that 
at this moment many authorities will not have it 
at any price. It is quite true that several firms 
guarantee that an engine will develop a certain 
indicated horse-power with a given boiler pressure 
and piston speed; and they also guarantee an over- 
load of such and such a horse-power. But whether 
this gives the purchaser certainty that one engine 
is better value for the price paid than another is 
quite an open question. Some makers we know 
guarantee at once more power than is asked for and 
a smaller overload ; while others only just comply 
with the contract conditions in the amount of the 
normal load, and then throw in a big overload as a 
species of gift to the purchaser. The first engine will 
probably be found the better of the two; but muni- 
cipal bodies are usually pleased with the idea of 
getting something for which they think they have 
not paid. In point of fact, the commercial value of 
overload is the only value which this would repre- 
sent. Itdoesnotindicate any real merit. Cases are 
by no means unknown in which it was made a matter 
of boast that an engine would carry double its regular 
load with great ease. A little investigation served to 
show that the regular load was so small that twice 
as much did not put any heavy stress on the engine. 
On tke other hand, we have met with engines 
which, very well loaded to begin, had to take on the 
work of comrades in distress, or broken down, and 
have struggled with it successfully and manfully, 
covering themselves, their makers, and _ their 
attendants with glory. We fancy that when the 
facts and circumstances and conditions of trade are 
considered, it will be seen that the question of 
forming a power standard by which engines may be 
bought and sold is ripe for discussion. What the 
precise standard shall be is of small consequence so 
long as we have one. Until we have, it is advisable 
that the word overload should be dropped. Unless 
all the implications of the word “load” are under- 
stood, and its commercial meaning has been fixed, it 
is impossible to say whether an increase in indicated 
horse-power does or does not represent a legitimate 
overload. 


THE STRIKE OF GERMAN COAL MINERS. 


Ir the strike of the German coal miners should 
last much longer it will doubtless produce a bene- 
ficial effect upon the iron and steel trades in the 
United Kingdom, in addition to the impetus 
imparted to the export coal trade of this country. 
The previous dispute of a similar kind occurred in 
1889, and involved 98,000 men, whereas on the 
present occasion over 200,000 miners in the district 
of the Ruhr have made common cause in their 
endeavour to secure concessions from the coal- 
owners, including the granting of an eight hours’ 
working day, calculated from bank to bank. These 
concessions have been refused, and the coalowners 
have not only declined to discuss the question 
raised, but have also rejected a suggestion made by 
tbe Government in favour of a conference being 
held between representatives of the owners and 
delegates of the miners. It will be unnecessary to 


so far, been mainly restricted to the Ruhr district. 
It has scarcely had any effect upon the State coal 
mines in the Saar or upon those in Upper Silesia, 
where the output for 1905 has already been sold in 
advance. In some quarters it is thought that the 
strike will soon collapse, but in others the idea is 
entertained that it may continue for some time. In 
the first place, the miners have left their employ- 
ment in the possession of a fortnight’s wages, which 
are expected to keep them for a few weeks, while 
the large increase in the deposits in the savings 
banks in recent months in the Ruhr region may 
assist in prolonging the strike. The funds in the 
hands of the miners’ organisations, of which only 
110,000 men out of the total number who have 
ceased work are members, are, however, small, and 
this fact may possibly counteract the desire of the 
men to prolong the dispute, which would naturally 
exhaust their savings and reduce them to a con- 
dition of starvation. 
The immediate effect of the coal strike has been to 
produce an apparent shortness of available supplies, 
and in order to facilitate deliveries from external 
sources the Prussian Government has brought into 
operation the low railway rates which were last 
introduced in 1900, when a dearth of fuel prevailed, 
or was reported to prevail. Inthe case of several 
steelworks and rolling mills in Westphalia, to say 
nothing of otherindustries, it has already been found 
necessary to suspend or restrict the production, and 
the longer the duration of the dispute the greater 
the number of works which will be compelled to 
curtail their output or cease working altogether. 
The steelworks which possess their own supplies of 
coal are naturally more favourably situated than the 
others, because they will be able to continue opera- 
tions until the stocks on the surface are exhausted, 
but those which are dependent upon the coal syndi- 
cate are placed in an extremely awkward position. 
Any further reduction in the shifts worked would 
throw out of employment a number of ironworkers 
who might be expected to bring pressure to bear 
upon the miners to terminate the present struggle. 
In the meantime every effort is being put forth by 
various authorities and gasworks to obtain supplies 
of coal from Great Britain, Belgium, and France, 
and large numbers of empty coal wagons have been 
placed at the disposal of the Belgian State Railways 
by the German railway authorities, with a view to 
facilitating the transport of coal from Belgium to 
the west of Germany. But the danger here arises 
of the possible extension of the strike to Bel- 
gium immediately on the clearance of the large 
stocks which have accumulated in that country. 
The President of the Brussels Coal Chamber states 
that a strike -may be, expected to take place in 
the Charleroi basin on the disposal of existing 
stocks, although it is doubtful whether it would 
extend to the Mons basin. It will be remembered 
that Belgian miners ceased work after the German 
strike of 1889, and at present they are working at 
wages lower than those prevailing a few months 
ago. It is therefore not improbable that they 
may seize the opportunity to press home their 
demands for a restoration of former rates of wages, 
and a step in this direction may be taken at any 
moment. 
It is easy to understand that any continuation of 
the coal strike in Germany should tend tempo- 
rarily to remove the competition which the steel 
works in that country have brought fo bear in 
Great Britain and in neutral markets; whilst the 
rivalry of the Belgians, who are large purchasers of 
German coal, coke, and semi-manufactured steel, 
should also be materially diminished. The German 
steel syadicate intimated, a few days ago, that it 
was still able to fulfil its obligations in regard to 
deliveries, but it is uncertain whether this state- 
ment applies solely to the inland market or to the 
export market, or whether it relates to both. The 
syndicate had disposed of its output for the current 
quarter before the outbreak of the strike, but all 
fresh business is at a standstill, and the probability 
is that prices will advance both in Germany and 
Belgium. In this event British iron and steel- 
works, and particularly those which have suftered 
from German competition in respect of partly 
manufactured steel, should stand to gain in the 
home market, while producers of more highly 
finished products should derive advantage both in 
the inland and external markets. Everything, of 
course, depends upon the duration of the strike, 
which may deal a hard blow to German competi- 
tion in the near future. 


THE WORKMAN’S SUGGESTION BOX. 


WHEN, not many months ago, the mechanical 
engineers of this country were suffering from a 
sharp attack of hysteria and discussing every 


suggestion box and monthly conferences of 
managers, foremen, and directors were recom. 
mended. Both have now had fair trial, and whilst 
the former—the suggestion box—has brought only 
disappointment, the conference, on the other hand 
has proved a marked success. As both questions 
are discussed, or perhaps it would be more correct 
to say as both systems are advocated, in the printed 
report of a recent meeting of the Birmingham 
Association of Engineers, it will not be out of place 
to say a few words about them. 

It is, we gather, the impression of many work- 
men that all improvements emanate from tho 
ranks, and that the workman is badly treated, |oth 
because his ideas are not always accepted, and 
because when they are taken up he does not find 
himself at once a wealthy man. Now a few 
managers of exceptional complacency, or more 
sanguine than their fellows, determined to give the 
workman the opportunity of vindicating his vaunted 
powers of invention. They went even further, 
Convinced by the apparent truth of the observation 
that of all people who should be able to suggest 
improvements in means and methods, the work- 
man, daily engaged in executing the work, was the 
very person most likely to see where advantage 
might be taken of some little modification or 
change, actually incited the workmen to exercise 
their talents for observation and invention by 
offering immediate money prizes for fruitful sugges- 
tions. What has been the result? It has fulfilled 
the prognostications of the sceptic. The work- 
man’s suggestion box is a failure. The number of 
suggestions, when those that are irrelevant are 
omitted, is very few, and of the few such a small 
proportion is of any value that the masters are con- 
strained to extend their judgment nearly to its limit 
in order to make a few awards, to avoid the obvious 
insinuation that they do not wish to accept sug- 
gestions or give prizes. Possibly the profound 
student of human nature in general, and the British 
workman in particular, might have foretold this 
result. To invent or devise the improvement of a 
method involves an action of the imagination. 
Imagination of the kind may, and does, from time to 
time spring in brains not specially trained, but, as a 
rule, it is the outcome of a system of education. The 
works manager is not born, he is made. Some seed 
of the managing power declares itself in a young 
man. It is fostered and encouraged, and finally 
blossoms into the particular talents which make a 
good manager. It takes many years of specialised 
training to develop the particular kind of thinkin, 
that is necessary to a man at the head of a works. 
But, moreover, even when the thinking power is 
there, it requires that the person owning it should 
be in possession of a great number of facts and figures 
to apply it successfully. The powers of scientific 
imagination are most fruitful in those who have the 
most knowledge ; and from the very nature of the 
case, the workman has neither the training that 
would show him how a method is to be worked out 
nor the access to the many facts that are required 
before it can be brought into a practical and useful 
form. It is, therefore, only in very simple cases 
that the workman’s powers are likely to meet a 
problem which they are capable of solving, and such 
simple problems are more likely first to present them- 
selves to the manager and his assistants, who are 
prepared with all the machinery for their solu- 
tion. If this is true of methods, how much 
more so is it true of the invention of 
new mechanical appliances? At some time or 
another every man is called upon.to manage some- 
body or something, but the number of persons that 
is expected to make a mechanical invention is very 
small, Invention not only demands a fruitful 
imagination, the power of effecting combinations of 
known mechanical devices, and so on, but it 
requires some knowledge of mathematics and fair 
skill in mechanical draughtsmanship. The average 
workman of the future may have these qualifica- 
tions; few workmen of the present have them 
sufficiently developed to compete with the more 
specialised powers of the managers and draughts- 
men, who have frequently the same opportunities 
of studying the problems, Is it, then, surprising 
that the suggestion box has rarely contained any 
“plums”? Many employers are, we believe, 
genuinely disappointed that it has not been 
more fruitful, and they are still so firmly 
convinced that there is room for improvement in 
some of the minutiz# of works management which 
can only be effected after an intimate knowledge of 
various operations has been obtained, that there is— 
amongst advanced managers—a movement towards 
the employment of a staff of highly-trained young 
men whose whole business should be the study of 
workshop methods, and the development of im- 
provements. 

Whilst the suggestion box has not been the 
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ence, on the other hand, has established itself 
firmly in favour. It has in the few works in which 
it is used proved itself so entirely beneficial by pro- 
moting a good understanding between the heads of 
departments, and in removing the little causes of 
friction which are most easily detected at a general 
conference, it has done so much to check small 
sources of waste, and by bringing all parties 
together has helped to nourish the spirit of union 
and esprit de corps 80 essential to a successful 
business, that there is nothing but good to be said 
of it, and its extension to all high-class works is but 
a matter of time. 
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PARIS SEWAGE, 


Tuer Prefect of the Seine has just brought a scheme 
before the General Council for the creation of a double 
system of septic tanks and contact beds. This is the 
first official acknowledgment that the sewage farms have 
not done all that was expected of them. What the Com- 
missioners affected to ignore, when they prepared their 
reassuring reports after each visit to the farms, has long 
been known to the general public, who were well aware 
that the Municipal Council had entered upon a costly and 
ruinous undertaking. We have dealt fully with the 
various ill-fortunes of the Paris sewage farms, from the 
moment when the last sewer was closed amid great pomp, 
with the announcement that no more sewage would ever 
be diverted into the Seine, down to the abandonment of 
the Achéres farms, by the agriculturists who had leased 
them, because the land was so swamped that it was im- 
possible to cultivate it at the right moment, and the 
produce grown was unsaleable. It seems fairly certain 
that the Pierrelaye and Méry farms gave trouble partly 
on account of their unsuitable character, the sandy 
alluvium on the impervious substratum not being sufii- 
ciently deep for the purpose; but the main cause of the 
failure of all the farms is that at least twice as much 
sewage had been diverted on to them as they were 
intended to receive. After spending a huge amount of 
public funds on the laying out of the farms, the 
Municipal Council finds that if it is to continue this 
system it will have to acquire a territory three or four 
times as large as the present area, because it is impossible 
to send more sewage on to the land than it can properly 
deal with; and even then, if the farms are to have 
any permanent efficiency, they must be laid off in 
rotation. Moreover, less than one-half of the houses 

‘in Paris are at present connected with the sewage 
mains, and when, in the course of five years or 
80, the tout a U'égout scheme is carried out in its 
entirety, the quantity of sewage to be distributed on the 
farms will be increased by more than 50 per cent. In 
order to provide for these future contingencies the Muni- 
cipal Council finds that its original project for sewage 
farms is extending to unwieldy proportions, while the 
proposed cost is mounting up so enormously as to give 
pause to a corporation which has already tapped every 
possibie source of supply in the way of public funds. If 
to this be added the huge total of damages being claimed 
by leaseholders on the sewage farms, and by others who 
have suffered from the indiscriminate discharge of sew- 
age, it will easily be understood that the Municipal 
Council has had enough of this ruinous undertaking, and 
is anxious to adopt some more satisfactory means of 
sewage disposal. ast year the Council delegated a 
number of engineers to visit some of the bacterial instal- 
lations in England and report upon this system, and 
though this body seems to have done nothing further, the 
General Council of the Seine, which shares with the 
Municipal Council the disposal of the sewage, is raising a 
loan to carry out improvements in the sewage system, 
consisting principally in the construction of new mains 
and the creation of septic tanks and contact beds. The 
first bacterial installation in France has been laid down 
at Lille, where it has been visited by the members of the 
Departmental Commission, and the report states that 
“the results obtained at extremely low cost are extra- 
ordinary.” It can be taken for granted that as soon as 
the Department of the Seine lays down its bacterial in- 
stallation the example will be followed by Paris, when the 
present sewage farms will be relieved of the excess of 
— which makes them a perpetual menace to public 
nealth, 


PUBLIC TRANSPORT IN PARIS. 


Tae Commission appointed by the Municipal Council 
to discuss the various proposals for working the omnibus 
and tramway services in Paris have just completed their 
labours, and a report is being drawn up for presentation 
to the Minister of Public Works. Although this report is 
secret, it is understood that the majority of the Commis- 
sion was at first favourable to the Municipal Council 
taking over the transport service. This proposal was 
probably made largely out of antagonism to the General 
Omnibus Company, which has always stood up strongly 
in defence of its monopoly, and caused a great deal of 
trouble to the Council at the time it authorised the 
tramway companies to lay down lines in the city. As 
the discussion proceeded, however, the Commission 
recognised that as the Municipal Council is partly con- 
structing the Metropolitan, which will eventually come 
into its entire possession, it can hardly burden itself with 
the further expense of reorganising the road transport 
system, and, therefore, it is probable that the work will be 
eft to private enterprise under conditions much more 
favourable to an efficient service. So far as the suburban 
tramways are concerned, it is probable that there will be 
an amalgamation of companies. In Paris, it is proposed 
to place the whole of the omnibus and tramway services 





in the hands of one company, which will have to continue , Edward class, They answer the least touch of the helm, and 


working the existing lines even though some of them 
should not leave a profit, and to compensate for any such 
loss the company will be allowed a liberal concession of 
new city tramways. This obviously cannot be done 
until after the expiration of the present omnibus monopoly 
in 1910. Meanwhile, it has been proposed to amalgamate 
the tramways into one company, in which the various 
existing lines will be represented in proportion to their 
importance. If the General Omnibus Company continues 
to raise difficulties, the Municipal Council will very likely 
try to crush this troublesome monopoly by giving tramway 
concessions to other companies. The State vanquished 
the monopoly by allowing the suburban tramways to 
enter Paris on the plea that, running on rails, they were 
necessarily railways. As the action of the State has 
been upheld by the Conseil d’Etat, the Municipal Council 
can now shield itself behind this decision to lay down as 
many tramways as it likes in opposition to the General 
Omnibus Company. In this way it is hoped that the 
monopoly will give in, and come to terms with the 
Council, whereby the whole omnibus and tramway 
system will be reorganised on a new basis in the course 
of the next year or two. 


OUR COAL SUPPLY. 

WHENEVER our coal resources are scientifically investi- 
gated the anticipations of the pessimist are invariably 
falsified. The Commission appointed to inquire into 
this question have nearly completed their labours, and the 
first part of the final report published by them on Wednes- 
day presents no exception to the rule. They calculate 
with a degree of accuracy that would be hardihood if 
there were any danger of the discovery of an error, or 
which, on the other hand, may be regarded as exhibiting 
their intimate knowledge of the facts, that the proved 
coalfields of the United Kingdom still contain exactly 
100,914,668,167 tons of coal within the 4000ft. limit and 
in seams not less than lft. thick. The present annual 
output is approximately 230 million tons, and if 
this rate is continued we shall not reach the end 
of our resources for the next four hundred years, 
so that there is, at any rate, no immediate cause 
for economy in coal consumption. But when one 
hundred thousand million odd tons are burnt, we have 
still, according to the Geological Committee, some further 
39,483 million tons of coal in concealed and unproved 
fields all above the 4000ft. depth. When all that is gone, 
if coal is still wanted, we can draw on fields below this 
depth to the tune of 5,239,433,980 tons. Taking the whole 
lot together, the total estimated resources of the kingdom 
is a round gross of thousands-of-millions of tons, or, to 
imitate the preciseness of ourcoal prophets, 145,637,102,147 
tons, sufficient, at the present rate of output, to last just 
upon 600 years! There does not, then, appear to be any 
reason why the present generation should make itself 
uneasy. The report has much of weight to say 
upon the question of the rate of output. This has 
consistently increased year by year, but it is the opinion 
of the Commissioners that an automatic check will be put 
upon it by the increased difficulties of mining at greater 
depths and in less accessible positions. This view is, we 
think, a little sanguine. Difficulties are the food upon 
which the engineer lives. It is not until his resources 
are taxed that he knows what he can do. He invariably 
shoots not only through the bullseye, but a long way on 
besides. If in the future he is asked to save coals from 
lft. seams, he will not only find the means of doing so, 
but he will actually get the coal out of difficult positions 
more cheaply than it is got now out of easy ones. In- 
creased output will not be checked by natural conditions. 
Labour conditions, the exclusion of machinery, or restric- 
tion imposed by Act of Parliament can alone prevent it 
advancing as rapidly as the demand requires. So excellent 
is the report, so wide in its general scope, so full of 
observations which are worth reflection, that we shall in 
future issues print many extracts from it. The Com- 
missioners are certainly to be congratulated heartily 
upon it, and the more heartily, perhaps, -because they 
prophesy pleasant things. 








DOCKYARD NOTES. 





Ir is reported that designs are now being worked out to 
mount extra 9°2’s in the Britannia class instead of 7°5’s, 
which were ordered to replace the useless 6in. guns originally 
intended to be fitted to these battleships. We sincerely hope 
that the report is true. An earnest of it is that no work is 
being done in the batteries at present. 





THE battleship torpedoed with the Hatsuse last June was 
not the Yoshima but the Asahi, which, however, was very 
little injured. She was hit in the extreme bow, and patched 
up within a fortnight. The Yoshima was disabled elsewhere 
with mines. Altogether the Russians torpedoed two battle- 
ships, damaged one ego and one cruiser with mines, 
and sank three inferior craft by the same means. To do this 
cost them six battleships and two cruisers destroyed, one 
battleship and two cruisers interned, and two small cruisers 
sunk. 





THE torpedo gunboat Antelope and the old battleship 
Conqueror have been towed to the obsolete ship detachments. 
Apparently the Bellona and Apollo classes are to remain for 
the present. 





Tue Blake is about to be struck off the effective list, as she 
is nearly worn out. Her sister, the Blenheim, is in a good way 
still, and there is no talk of her being discarded for a year 
or two. 





Ir is said that the handiest ships in the British or any 
other navy are the biggest and heaviest—namely, the King 











‘ swing round almost on their bows if the helm is put at all 


hard over. 





THE Japanese are reported to be building an armoured 
cruiser. This is in all probability the protected cruiser 
Otawa, a slightly improved Niitaka. 





A 1905 model target is about to be introduced experiment- 
ally in the naval war game. Instead of the old three size 
targets there will be silhouettes for ranges up to 8000 yards. 
The idea is that it is better to train students of the game to 
something that looks as nearly as possible like the real thing. 
The 4000-yard target will be the same size as the Fighting 
Ships’ ship, page silhouettes, so that the chances of hits at 
8000 yards, the targets for which will be smaller in propor- 
tion, will be as smal! as they are in actual practice. 





WE understand that the Admiral Nakhimoff, built in 1885, 
had the brig rig, in which she was shown in our last issue, 
removed when she was reconstructed in 1899-1900. 








OBITUARY. 


CHARLES HORSLEY. 


WE regret to have to record the death, in his seventy-sixth 
year, of Mr. Charles Horsley, J.P., C.E., which took place 
on January 4th. Mr. Horsley was born on May 30th, 1829, 
at Pye Bridge, Derbyshire, and was educated at Derby 
Grammar School. Upon leaving there, he went as a pupil to 
Messrs. Graham and Co., Milton Ironworks, Derby, and after- 
wards to the works of Messrs. Sylvester, London. He shortly 
afterwards assisted in the erection of the tubular bridge over 
the Menai Straits. He then joined Mr. Alfred Penny, whom 
he ultimately succeeded as the London representative of, 
and consulting engineer to, Messrs. Oakes and Co., of Alfre- 
ton, Derbyshire, which position he held until the day of his 
death—nearly fifty years. The deceased gentleman was the 
inventor of a gas exhauster and a syphon, which have been 
extensively used in gasworks. He was elected a member 
of the Institution of Civil Engineers in 1883, and was presi- 
dent of the Society of Engineers, which he joined in 1859, 
in 1881. He was a member of the joint committee of the 
Staines Reservoirs Works, 1898 to 1903. For many years Mr. 
Horsley was an active member of the magisterial bench for 
Middlesex, and in 1887 was one of the sixty selected to carry 
on the magisterial work during the time the cities of London 
and Westminster were being amalgamated under the title of 
County of London. In conjunction with Mr. Torrance he 
was returned unopposed as one of the representatives of East 
Islington for the first London County Council, and for eighteen 
years he was chairman of the East Islington Conservative 
Association. He was a director of a number of gas and water 
companies, of some of which he was chairman. In 1854 
Mr. Horsley married Louisa, daughter of Reuben Young, of 
Nottingham, who survives him. 








The death occurred on Tuesday of Mr. Farrer Morson, who was 
a partner in the well-known firm of Chapman and Morson, who 
opened out the Crook Colliery in 1861. He was also connected 
with the Cold Knott Colliery, and was one of the largest share- 
holders in the Thrislington Coal Company, of which he was a 
director. His age was seventy-five years. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meetirig on Tuesday, the 24th January, 1905, 
Sir Guilford L. Molesworth, K.C.I.E., president, in the chair, the 
papers read were :—‘* Notes on the Working of the Shone System 
of Sewerage at Karachi,” by J. F. Brunton, M. Inst. C.E.; and 
‘The Sewerage of Douglas, Isle of Man,” by E. H. Stevenson and 
E. K. Burstal, MM. Inst.C.E. The following are the abstracts of 
these papers. 

In the first paper it is shown that the efficiency of the Shone 
system at Karachi shortly after it came into operation was not as 
good as it was believed to be, and that it fell off until the work 
done at the ejectors only represented about 18 per cent. of the 
indicated horse-power of the engines. The result was that the 
engines were unable to cope with the work, and this led to the 
author undertaking a careful inquiry into the efficiency of each 
component of the installation, Particulars of the trials made are 
given in detail, and it is shown that the preventable loss of power 
that was taking place was due entirely to leakage in the air main 
and its attachments, the most probable source of waste being the 
automatic air valve at the ejectors. Endeavours were made to 
increase the efficiency, with the result that the work done at the 
ejectors now averages 26 per cent, of the indicated horse-power of 
the engines, a gain of 8 percent. It is shown that the maximum 
possible efficiency of the whole system, assuming that the efficiency 
up to the ejectors is 0-650, cannot exceed 0- under existing 
conditions of working. 

These figures are derived from the results of daily working, and 
are believed to show accurately the possibilities of the Shone 
system of drainage, so far as regards its theoretical and practical 
efficiency. A table based on certain conditions of atmospheric 
pressure and temperature is given, showing the maximum possible 
efficiency when working at air pressures corresponding to lifts 
varying between 10ft. and 200ft ; also a statement showing the 
actual annual expenditure incurred on the working of the system 
during 1895-1903, as well as the actual sullage discharged annually, 
the total expenditure, the expenditure on coal, and the coal con- 
sumption, per 1000 gallons discharged. 

The second paper deals briefly with the history of the sewerage 
of the town of Douglas by gravitation. It then recites the pro- 
ceedings which led to the design of the system of Adams lifts, 
A description of the district, of the number of lifting stations, and 
of the action of the apparatus is then given. The authors explain 
the working of the system, which has been very successful, even 
wher heavily tested during a period of excessive rainfall. They 
then briefly compare the estimated cost of Shone ejectors with the 
cost of Adams lifts, and finally give a table showing the capacities 
of the lifts, the elevation to which the low-level sewage has to be 
raised, and the efficiency of the lifts, 











INSTITUTION OF CrvIL ENGINEERS: GLASGOW ASSOCIATION OF 
Strupents.—At the third general meeting of this bodv, held in 
the Institution Rooms, Bath-street, Glasgow, on the 18th inst.— 
Mr. J. E. Harrison, M. Inst. C.E., president of the body, in the 
chair—a paper was read on ‘‘ Steel Work Erection,” by Mr. J. Fred. 
Black, B. Sc., Assoc. M. Inst, C E., of the Arrol’s Bridge and Roof 
Company, Limited, Germiston Ironworks, Glasgow. The paper 
had reference, almost entirely, to the railway bridge over Loch 
Etive at Connell Ferry, a full description of the construction of 
which, with numerous illustrations, was given in THE ENGINEER 
for September 11th, 1903, 
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A BORING MILL AND A CRANK-SHAFT 


LATHE. 


We illustrate on page 92 two machine tools of German 
origin. They were built by Herr Ernst Schiess, of Diissel- 
dorf, for whom the representative in this country is Mr. S. 
Stamm, of College-hill, Cannon-street. 

The boring mill will take pieces up to 4200 mm. (about 
14ft.) in diameter, and 1850 mm. (over 6ft.) high and the 
distance between the standards is 2400 mm. (about 8ft.) 

The geared table, which is 4000 mm. in diameter, runs on 
an annular V-shaped bearing, and is bolted in the middle to 
a powerful cast-iron mandril running in adjustable bearings, 
and resting below on a steel step, so that the table can be 
raised and the annular bearing relieved when working on 
heavy pieces. It is driven by a 50 horse-power motor 
through wheel gearing, five-stepped cones for 250 mm. belt, 
and two sets of single, two sets of double, or two sets of treble 
gears can be used, whereby thirty different speeds, ranging 
from 0-5 to 12 revolutions per minute. can be obtained. 

The cross rail has a quick vertical power motion by means 
of screws, and carries two saddles which are arranged right 
and left, and are provided with quick power traverse. The 
boring bars can be set over at an angle up to 45deg., are 
counterbalanced, and have vertical hand adjustment by means 
of a rack. The tool-holders at the ends of the bars are of 
steel, and are also arranged 
to be set at an angle inde- 
pendent of the angular set 


side, and not at the rear, so that the operatorShas the centre 
constantly in view. i 

The slide rests have self-acting reversible independent feeds 
in the longitudinal and transverse direction by means of 
splined shafts at the front and back of the bed, and a longi- 
tudinal quick power as well as hand traverse is also provided. 
The upper slides of the rests, which are of steel, are inter- 
changeable one with another, but of different design, one 
pair having a swivelling motion, whilst the others are of th 
usual narrow type for carrying tools for turning crank pin: 
and facing crank cheeks. 

All gear wheels have machine-cut teeth; the pinions. 
driving gear wheels, racks, and bevel wheels are of steel, anc 
all quick-running shafts are provided with phosphor bronz 
bearings. The main spindle, which is of best forged steel 
has a diameter of 450 mm. (18in.) in the neck, and runs in 
adjustable phosphor bronze bearings, the front bearing bein; 
divided into four parts. Theweight of the machine complet: 
without motor is approximately 1543 tons. 








NEW AMERICAN EXCAVATING MACHINES. 





In the development of labour-saving machinery for thc 
purpose of performing work more expeditiously and econom 





of the bars. The feeds, 
which are positive, are en- 
tirely independent of each 
other both horizontally and 
vertically, and have ten 
variations ranging from 0°5 
to 20 mm. per revolution of 
table. The vertical traverse 
of the bars is 1350mm. 

Each tool-bar is arranged 
to take a cut of 20 mm. by 
3 mm., say, fin. by din. in 
cast iron, or 20 mm. by 14 
mm.,say, fin. by ,;in. in 
cast steel, at a speed of 15 
metres (about 50ft.) per 
minute. All gear wheels, 
and the table gear, are of 
steel, with machine - cut 
teeth; all quick running 
shafts are furnished with 
phosphor bronze bearings. 

The approximate weight 
of the machine without the 
motor is 70 tons. 

The lathe is of powerful 
design, and is intended for 
turning heavy crank shafts 
and other heavy forgings 
with high-speed steels. The 
height of centras is 1500 
mm., say, 60in., and the 
lathe will take shafts up to 
15,000 mm., say, 50ft., 
long. The quadruple bed, 
which has a width of 3100 
mm. and a height of 700 
mm., is provided with four 
carriages, two at the front 
and two at the rear, working 
entirely independently of 
each other. The headstock, which is 2700 mm. long, is 
driven by an electric motor of about 50 horse-power, built on 
a base-plate bolted to the bed, through a five-stepped cone 
pulley and a series of gears, whereby twenty different speeds 
can be given to the face plate. 
tion clutch, by which the machine can be stopped without 
stopping the motor. 
diameter, and is furnished with four adjustable jaws. 

The loose headstock has hand traverse along the bed by 
means of rack and pinion, and can be set over for turning 
taper; it is also provided with a locking motion, consisting 
of pawl and rack lying in the bed, to prevent its slipping 
during the work. The adjustment of the spindle, which is 
200 mm. (8in.), is effected by a hand wheel arranged at the 











On the cone shaft is a fric- | 


The face plate is 3000 mm. (10ft.) in | 











Fig. 1—PAGE’S EXCAVATOR 


ically than can be done by hand, which development is so 
marked a feature of American ingenuity, one particular class 
of work which has received special attention in America is 
that of excavation, and the removal of excavated material. 


This applies not only to large and important engineering | 2s 


works, such as the Chicago drainage canal, for which a 


number of different machines were specially designed, it | 
applies also to the smaller work of sewer trench and drainage | 


ditch excavation, and various machines have been devised 


| for such purposes, which enable work to be done rapidly, 


economically, and with a minimum of manual labour. 

We illustrate herewith two machines specially designed for 
works of the smaller class, either of which can be readily 
applied to any steam crane or derrick, so that a contractor 


| Company, Limited, 5, Fetter-lane, E.C. 


| Son, 28, Essex-street, Strand, W.C. 





—=. ———- 

undertaking small work can use the one machine either as a 

crane or an excavator. The first of these is the Page 

excavator, which consists of a special form of bucket—a c-oss 

between a ‘‘drag scraper ’’ bucket and the bucket of a steam 

| navvy—handled from the jib of a crane or derrick, which 
may be mounted on railway wheels, wagon wheels, or . 
barge. The bucket—see Fig. 2—has a bridle or bail (1) by 
which it is slung from the hoisting ce a (2) of the crane. 
Drag ropes (3-3) attached to the front ends of the sides form 
a V to whose apex is attached a hauling rope (4) leading 
to a drum or winch beside that of the hoisting rope. Above 
the mouth of the bucket is another chain (5), also attached 
to the sides, and forming a vertical A, from the apex of 
which a rope (6) passes to a small grooved sheave (7) on the 
bail, and down to the point of attachment of the hauling 
rope with the drag ropes first mentioned. 

The centre of gravity of the bucket is in front of the bail 
or bridle, so that with the hauling rope slack the bucket 
normally hangs vertical, with its mouth downward—as in 
Fig. 2. In this position it is lowered until it touches the 
ground, upon which it lies horizontally. The hauling rope is 
then wound in by the engine, pulling the bucket up the 
slope, and causing it automatically to fill itself. Wher 
loaded it is hoisted away, but without slacking the hauling 
tope, so that the short piece of rope already mentioned 
sustains the mouth of the bucket by the vertical A chain or 
sling (5). When hoisted and swung into position for dis- 
charging, the hauling rope is paid out, when the bucket 

| automatically reverses and empties itself. This machine 
| has been used in excavating trenches for canal lock walls, 
wnd the foundations of bridge piers, and also for dredging. 
fig. 1 shows a machine in use in the Illinois and 
| Mississippi Canal, while Fig. 2 shows the bucket and its 
igi the bucket being in position for discharging its 
| load, 
| ‘The second machine referred to is the Stephen’s exca 
which is on the principle of a ladder dredger. 


vator, 














Fig. 2~BUCKET,ZAND_ DRAG} ;ROPES 


The excavating apparatus, however, is independent of the 
rest of the machine, except for the sprocket wheels and chain 
for transmitting the power from the engine. The illustration 
shows it applied to an ordinary steam crane. The heel of the 
excavator can be lowered to any required depth, and the 
buckets deliver the material upon a transverse belt conveyor, 
which discharges it into cars or wagons or in a pile at the 
side of the work. 

This machine was specially designed to dig narrow and deep 
trenches for sewers, water pipes, &c., and saws or cutters may 
be fitted between the buckets to cut through hard material. 
At the heel of the bucket frame is a hood with a sha 
cutting edge which trims the side and bottom of the trenc 
and takes the pull in feeding forward, thus relieving the 
strain on the buckets and their chains. By swinging the 
‘‘ladder’’ at right angles to the line of rails or the road upon 
which the engine travels, the machine can be used for 
excavating ditches or canals, the machine travelling along 
one side of the ditch and the conveyor delivering the 
material upon the same or the opposite side. In trenching, 
it cuts to a width of 2ft., which is sufficient for much sewer 
and pipe work. For wider trenches additional cuts are made, 
as cutting a wide trench with one operation would require a 
machine too heavy and powerful to be economical, except for 
some special work. 
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THE CUNARD LINER CARONTA. 





Tue new Cunard liner Caronia left the outfitting basin of 
her builders and engineers, Messrs. John Brown and Co., 
Limited, Clydebank, about noon on the 23rd inst., under the 
charge of four powerful tugs, and proceeded down the Clyde, 
reaching the open waters at the Tail of the Bank without 
incident. Before leaving the Clyde, and after compass 
adjustment, she had some preliminary trials in the Firth, 
which will render the full official trials usually associated 
with the completion of vessels of such importance all the 
easier of fulfilment after she has been docked at Liverpool. 
Origivally it was intended to dock her in the biggest of the 
Clyde Trust graving docks at Govan, and very largely with 
this in view workmen and plant belonging to the Clyde 
Trustees have been path a the instigation of, and 
under arrangement with Messrs. John Brown and Co.— 
cutting away the river bank opposite the outfitting basin, 
and at both the east and west corners where the river Cart 
debouches into the Clyde. 

The launching ‘‘ run "’ of the Clydebank building berths lies 
directly up the mouth of the Cart, and the work of cutting 
away the banks now proceeding will greatly improve matters 
in this respect. Apparently, however, the work has not made 
the progress which had been anticipated, and the difficulties 
of taking the huge liner out of the basin, and of the necessary 
canting of her to head her up the river to Govan, appeared 
ach as to make a change of plan advisable, if not impera- 
tive. Liverpool, instead of Govan, was determined upon as 
the place for docking her, largely, it is said, because she could 
be backed out of the basin and headed down the river, and 
so seawards, without risk or difficulty. 

The Caronia, as was stated in the descriptive account of 
her given, with illustrations, in our impression forJuly 15th 
last, on the occasion of her launch, is the largest ship which 
has so far been built on the Clyde, or elsewhere in the United 
Kingdom, save at Belfast, the previous largest Clyde-built 
ship in respect of measurement tonnage being the Cunard 
iner Saxonia, also a product of Clydebank skill, launched in 
December, 1889. The contract for the Caronia—as also for 
her sister ship Carmania, still on the stocks at Clydebank, 
but soon to be launched, was signed only about eighteen 
months ago. The keel was laid in September, 1903, the hull 
was launched in July, 1904—the structural weight at launch- 
ing being 13,500 tons, the greatest weight of ship ever sent 
off ways into water—and, as already stated, she left her 
builders’ works, practically complete on the 23rd inst. 
Considering the size and elaborate character of the vessel, 
this is certainly a striking achievement, and speaks volumes 
for the well-balanced organisation and high capability 
of the Clydebank establishment, especially in view of the 
great amount of similarly important work concurrently 
proceeding. The sister ship Carmania will be sent off the 
neighbouring stocks some time next month. She differs 
from the Caronia only in the matter of machinery, turbines 
in place of reciprocating engines being adopted in the latter. 
On the berth to the west of that on which the Caronia was 
constructed the still more notable turbine-propelled express 
Cunarder, of 25 knots speed, is now beginning to take form 
and being. A large portion of the structural keel and double 
bottom is now in position. 

The general structural character of the Caronia and her 
sister, and the circumstances and policy influencing their 
being called into existence, were matters perhaps sufficiently 
indicated in our previous description, already referred to. 
Therein, also, as much was conveyed regarding the 
machinery for propelling and generally working the vessel as 
builders and owners care to have published while yet the 
vessel and her varied machinery equipment are untried. 
This aspect of the subject will bear being mere fully referred 
to later. Our main object now is to convey some idea of 
how the conception of owners, designers, and builders as to 
comfort on board this ‘“ intermediate ’’ Transatlantic liner 
— intermediate that is in no other way than that of speed ; 
‘* tip-top ’’ in all else—has been brought to fruition and 
fulness in the completed vessel. On the 20th instant a party 
of guests, specially invited by Messrs. John Brown and Co., 
were shown over the Caronia while lying in their outfitting 
bisin. They were received at the offices of the company by 
Mr. W. J. Luke, naval architect, and Mr. John B. Hender- 
son, assistant secretary, and after luncheon the inspection 
was made under the courteous piloting of these gentlemen, 
assisted by Mr. John Black, assistant naval architect, and 
Mr. Robert Whyte, designer of the saloon and other interiors 
and fittings. 

The Caronia, it may be well briefly to recapitulate, is 
675ft. in length over all, 72ft. in breadth, 52ft. in depth to 
shelter deck, 80ft. in depth to boat deck, 32ft. in loaded 
draught, and of 21,150 tons gross, 29,800 tons displacement, 
and 12,000 tons deadweight carrying capability, She is 
58ft. longer than the Campania or Lucania, and 78ft. 
longer than the Saxonia. For her size she is more of a 
liner and less of a cargo steamer than the large White Star 
liners built within recent years at Belfast, and is expected to 
prove one of the most comfortable and most popular vessels, 
with all classes, on the Atlantic service. She has accommo- 
dation for 300 first-class, 350 second-class, 1000 third-class, 
and 1000 steerage passengers—a total of 2650. Her ship’s 
complement will number 550, making altogether 3200 
persons. There are altogether eight continuous decks—the 
boat deck, the promenade, bridge, shelter, upper, main, 
lower, and orlop. On the first six of these passengers are 
carried, while some of the ‘‘ thirds’’ are also accommodated 
on the lower deck. Entrance to the first-class passengers’ 
quarters is obtained from the shelter Jeck into a spacious 
entrance hall, with the offices of the chief steward and purser 
immediately at hand ; thus enabling arriving passengers to 
obtain the position of their berths without any delay. From 
the hall passages run forward on both sides to first-class 
cabins, while aft there is the first-class dining saloon. 
This is a splendid apartment, extending across the full 
breadth of the ship, and almost square in formation. 
It will seat all the first-class passengers at one time at small 
tables, as in hotels, instead of at long, large tables, as is 
usual on board ship. The general colour scheme of the 
saloon is white, the style is 18th century, and the decoration 
is refined and attractive. All the carving is done out of the 
solid panels, not, as is often the case, of composition laid on ; 
the general effect being one of lightness and simplicity. The 
floor is laid in parquetry, and overhead is a well for light and 
air, octagonal in form, of large size, and beautifully finished 
in white and gold. The apartment is heated by electric 
radiators made of wrought brass, and the electric lights, 
ae ve very ntwhérous, give it a splendid appearance when 
it up. S 





The first-class drawing-room and writing-room are finely 
finished in white, relieved by pale green panels of silk, which, 
with the rose of the upholstery, make a fine colour contrast. 
The ornate work of the rooms is very delicate in design and 
workmanship. The first-class smoking-room at the aft end 
of the promenade deck is, in some respects, the most magni- 
ficent apartment in the ship. The whole room is of oak, 
even to the floor, which is of parquetry. The style is Old 
English. This room is surmounted by a clerestory roof, 
which lends itself finely to decoration. 

From the centre of the entrance hall a grand staircase 
rises to the first-class accommodation on tbe bridge deck. 
Immediately at the head of the staircase is an inquiry 
bureau, where during the voyage a passenger may obtain all 
information required for any land journey he may propose to 
undertake after leaving the ship. A considerable number of 
the cabins are for one passenger only, and there are also a 
number of rooms which are suitable for family purposes, all 
being in communication, so that whatever number is 
engaged they can be made practically self-contained. The 
cabin accommodation on the promenade deck is given up 
almost entirely to fine suites of rooms, each comprising 
parlour, bedroom, bathroom, and lavatories. In these 
suites families or parties of friends can live as privately and 
as comfortably as at home. All through the first-class 
accommodation the electric light is used to the best advan- 
tage and great taste is displayed in the fittings. 

‘The second-class accommodation, which is on the upper and 
shelter decks, is only very little inferior to the first. There 
is a dining-room, a drawing-room, and asmoking-room, while 
the cabins are fitted, finished, and decorated in almost 
exactly the same way as those for the first-class passengers. 
The main deck, fore and aft, is entirely given up to the third- 
class passengers, who have cabins containing two, four, or 
six berths, which give evidence of as great an advance in 
comfort and convenience as is noticeable in the first and 
second-class. The stairways and alleyways are of great width, 
so that ready passage is afforded to the large number of 
passengers who will occupy the rooms. The dining saloon 
accommodates 530 persons. The lower deck is fitted for 1000 
emigrants in open compartments, but so arranged that bulk- 
heads may be erected between the berths, and the whole con- 
verted into third-class apartments, as on the deck above. 

A. feature of the vessel is the sanitary arrangements, the 
large proportion of bathrooms and lavatories being notable. 
The sanitation, in short, is of the most complete and scien- 
tific kind, and in advance of anything yet carried out on ship- 
board. The ventilation is also of the most improved descrip- 
tion, fans, driven by motors, being fitted throughout the 
vessel. The heating arrangements are on Stewart’s thermo- 
tank system. The accommodation for the crew is in keeping 
with the rest of the vessel. The firemen are berthed on the 
upper deck, in large airy compartments, with a dining-room 
and gallery, while the stewards are berthed at the stern of 
the vessel on the different decks. 

The vessel carries sixteen lifeboats of the standard pattern, 
a large number of semi-collapsible boats, as well as other 
items of life-saving equipment. In this connection it 
should be noted that the vessel is fitted throughout with the 
Stone-Lloyd system of water-tight doors, by which all pas- 
sages through the ship’s bulkheads are simultaneously closed 
from the bridge if occasion require, and by which also any 
separate door can be opened or closed at will. If not operated 
from the bridge, the doors of each compartment are closed 
automatically if water gets into the compartment. By this 
latest invention the most complete security it is possible to 
obtain is ensured, so that the ship shall remain seaworthy and 
unsinkable under all circumstances, 

The propelling machinery of the Caronia consists of two 

sets of quadruple-expansion engines, developing together 
about 21,000 horse-power. The cylinders are 39in., 544in., 
77in., and 110in, diameter, and the stroke 66in. The boilers, 
of which there are altogether thirteen, are of the Scotch 
type, and generate steam at 200 1b. For further particulars 
of her machinery we refer our readers to our issue of July 15th, 
1904. 
The ship will have an installation of Marconi wireless tele- 
graphy, for which a special receiving-room has been pro- 
vided on the boat deck. The mail rooms are aft on the orlop 
deck, the postal clerks’ rooms above them, with a sorting- 
room close at hand, There will also be a printing-room, 
from which a paper will be published each morning, the 
latest news being supplied from the Marconi telegraph- 
room. 








A COMPARISON OF DIFFERENT TYPES OF 
STEAM TURBINE.* 
By Mr. R. M. Ngrtson, Manchester, 
(Continued from page 75.) 


Class 6.—In this class may be included turbines which belong to 
none of the previous classes, or which are combinations of two of 
the previous classes, 

Figs. 13-17 have been prepared to further illustrate the treat- 
ment of the steam in the several classes. These figures are entropy 
temperature diagrams, combined with velocity diagrams. 
Frictional and radiation losses and the like are ignored. The 
steam has been assumed to be supplied to the nozzles in a dry 
saturated condition at a pressure of 200 lb. abs., and to be 
expanded adiabatically in the nozzles to and exhausted from the 
turbine at a pressure of 0-6 lb. abs., which corresponds to a vacuum 
represented by 28-8in. of merevry when the barometer is at 30. 

Fig. 13 refers to Class 1, The area a ABC c represents the heat 
energy supplied to the nozzles, The area A BC D represents the 
portion of this which is converted into kinetic energy, and the 
area « A De the portion which leaves the nozzles in the form of 
heat. The area A BC D is the greatest possible fraction of the 
area a A B Ce with the given exhaust pressure, which is practically 
the minimum possible. That is to say, the greatest possible 
amount of the heat energy of the steam has been converted into 
kinetic energy. The turbine wheel can acquire energy only from 
the kinetic energy of the steam, and an ideal turbine wheel would 

uire the whole of the energy represented by the aren A BC D. 
“The kinetic energy of the steam is proportional to the square 
of the velocity. Let EF = the velocity V of the steam 
leaving the nozzles. Then V2 is proportional to the area ABCD. 
Let GF represent the velocity W of the vanes of the turbine 
wheel, Then EG represents R, the relative velocity of the steam 
to the vanes at entry, and, if 8 is the angle of the vanes at the 
exit end, GH — r, the relative velocity of the steam at 
exit, andG K—obtained by — the parallelogram H GF K— 
represents v, the absolute velocity of the steam at exit. The 
kinetic energy of the steam not absorbed by the wheel is propor- 
tional tov”. In an ideal turbine wheel » would bo zero, and the 
efficiency unity. In an actual turbine v has usually a value which 


is appreciably great. If E represents the efficiency of the vanes, 
then 
V2 — 7 

V2 

The kinetic energy of the steam leaving the vanes—which is 
proportional to v2—can either Jeave the turbine in this form or be 
converted back into heat energy. In the latter case, which 
approximately represents common practice, the area ¢ DD,d, which 
represents this additional heat energy, will have to be added to 
the area a A De, so that the total heat energy discharged to the 
condenser is represented by the area a A D, d. 3 

Fig. 14 refers to turbines of Class 2. The area a A BU c repre- 
sents the heat energy supplied to the first nozzles. This area is 
exactly the same as in the previous case. Part of the area in this 
and the following three figures has been broken out to reduce the 
size of tke figures. The area L BC M represents the portion of this 
which is converted into kinetic energy in the first nozzles, the 
remainder remaining in the form of heat. Let V, represent the 
velocity of the steam leaving the first nczzles. Then Vj is propor- 
tional to the area LBC M.- Let W represent the velocity of the 
firstset of vanes. Then R, represents the velocity of the steam 
relatively to these vanes at entry, and if 8 is the angle of the 
vanes at the exit end, r? represents the relative velocity of steam 
at exit, and v, the absolute velocity of the steam at exit. 

If E, represents the efficiency of the first set of vanes 

V2 - <7 


E= 


E, = : 
1 
E, would be unity if +; were zero ; but this cannot usually ke the 
case in practice. 








CompineD Entropy -TemPERATURE & VeLocity Diacram 
oF a STEAM Tursine oF Ciass | 














Fig. 13. 


The kinetic energy of the steam leaving the first set of vanes 
is converted back to heat energy*. This heat energy, which is 
proportional to v3, is represented by the area cMM,m, so that 
the total heat energy in the steam is increased from the amount 
represented by the area a A L Mc to the amount represented by the 
area ALM,m. Of this latter the portion represented by the area 
NLM, 0 is converted.in the second set of nozzles into kinetic energy 
while the remainder remains in the form of heat energy. Let V. 
represent the velocity of the steam leaving the second set of 
nozzles. Then V2 is proportional to the area N LM, 0 and the 
diagram of velocities is similar to that for the first set of moving 
vanes. If E, represents the efficiency of the second set >f vanes, 

2 


ep 
Then E, = V3 — "4 


The kinetic energy of the steam leaving the second set of vanes 
is converted back into heat, which is represented by the area 
mQ O20, so that the total heat energy of the steam is now repre- 
sented by the areaaAN0O,.0. The portion of this represented by 
the area AN O,D is converted in the third set of nozzles into 
kinetic energy, V3 being proportional to this, the rest remaining 
as heat energy. 

If E, represents the efficiency of the third set of vanes, 

Then E; = Vi 
The kinetic energy of the steam leaving the last set of vanes may 
Ge 
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Fig. 14.—Combined Entropy-Temperstare and Velocity Diagram 
of a Steam Turbive of Class 2. 


either pass away as such or be converted back into heat energy. 
Assuming the latter, the heat energy of the steam will be increased 
by the amount represented by the area o D Dd, so that the total 
heat discharged to the condenser will be represented by the area 
aADad. 

If E represents the efficiency of the vanes taken altogether, 

¥ OS thers Met ets OE Soe 
Then E WPI V3 

It will be seen that an ideal steam turbine of Class 2—in which 
vy, ‘2, and vz are all zero—will absorb of the whole heat —— 
represented by the area « ABCc, the portion represented by the 
area ABCD. It is in this respect the same as an ideal steam 
turbine of Class 1, and, as will be seen later, is the same as an 
ideal turbine in any of the other classes. In fact any ideal steam 
engine receiving steam initially. in the same condition and 
discharging it after adiabatic expansion at the same final pressure 
would be the same in this respect. 

Fig. 15 refers to turbines of Class 3. The area aA BCc repre- 
sents the heat energy supplied to the nozzles. Of this the portion 
represented by the area ABCD is converted into kinetic energy, 
and the remainder represented by the area aA Dc passes away 
through the turbine chamber to the condenser. VV, represents the 
velocity of the steam leaving the nozzles. Vj is, therefore, pro- 
portional to the area ABCD. W represents the velocity of the 
first set of moving vanes, R, the velocity of the steam relatively to 
the vanes at entry, 7, ‘the “velocity of the steam relatively to the 








* Paper road Saturday, 14th:January,- 1905,.before the Manchester 
Assvciation of Engineers, Abbreviated. 





* Some of this energy may he-vetained in the kinetic form, as will be 
explained hereafter. : 
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vanes at exit, and ¢, the absolute velocity of the steam leaving the 
vanes. The steam is then re-directed by the fixed vanes to 
the second set of moving vanes, at which it arrives with an absolute 
velocity represented by V., which is equal in magnitude to. The 
second set of moving vanes has a velocity W, and the steam leaves 
this second set with an absolute velocity «,. The steam is then 
re-directed by the next fixed vanes to the third set of moving vanes, 
at which it arrives with a velocity represented by V,, which is 
equal ia magnitude to x. These moving vanes have a velocity W, 
aud the steam leaves them with an absolute velocity x. If E 
represents the efficiency of the turbine vanes taken altogether, 
72 .. »@ 
Then E = bd Ga = 

1 
The additional heat energy given to the exhausting steam if the 
kinetic energy of the steam leaving the last set of moving vanes is 
converted back into heat energy is represénted by the area ¢ D Dd, 
so that the total heat energy discharged to the condenser will be 
represented by the area a A D, d. 
Fig. 16 refers to turbines of Class 4. The area « ABC ce repre- 
sents the heat energy supplied to the first set of nozzles. Of this, 
the portion represented by the area QBCR is converted into 
kinetic energy while the portion represented by the area aA Q Re 
passes on as heat energy through the first turbine chamber. The 
steam is delivered from the first set of nozzles to the first set of 
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Fig. 15.—C d Entropy-T. and Velocity Diagram 


‘of a Steam Turbine of Class 8. 





moving vanes witha velocity V,, such that V? is proportional to the 


area QBCR. The steam leaves the first set of moving vanes with same velocity, the best velocity for them would be V,, divided by 


an absolute velocity 7, and is re-directed by the fixed vanes to the 
second set of moving vanes, at which it arrives with a velocity V», 
which is equal in magnitude to +,. The steam leaves the second 
set of moving vanes with an absolute velocity «. The kinetic 


energy represented by this is converted back into heat energy, | where W = the velocity of all the sets of moving vanes, and x = 
which is represented by the area c R R, r, so that the total energy | the number of sets, 


supplied to the second set of nozzles is cy or agen by the area 
#AQR,r. Of this, the portion represented 
converted in the second set of nozzles into kinetic energy, and the 


remaining portion, represented by the area a A D7, passes as heat | reversed in each set of moving vanes, then W is not inversely 


through the second turbine chamber to the condenser. The steam 
leaves the second set of nozzles and is supplied to the third set of 
moving vanes with a velocity V;, such that V? is proportional to 
the area AQR,D. Thesteam leaves the third set of moving vanes 
with an absolute velocity v3, and is re-directed by the fixed vanes 
to the fourth set of moving vanes, at which it arrives with a velo- 
city V,, which is equal in magnitude to ¢;. The steam leaves the 
fourth set of moving frames with an absolute velocity v, The 
additional heat e y given to the exhausting steam if the kinetic 
energy of the steam leaving the last set of moving vanes is con- 
vei back into heat energy is represented by the area r D D,d, so 
that the total heat energy discharged to the condenser will be 


y the area AQR, D is | of moving vanes. 


If E represents the efficiency of the vanes altogether, 
then E = 
V2 + sf — r? — vf + V2 + 92 -— r2 - v2 + V2 + 028 - 2 - 02 
Vi + sf — rf — vo] + V2 + 83 — v3 — of + V3 + 8$ + 13 

In turbines of Class 2 or Class 4, it has been stated that the steam 
leaving the vanes, or the last set of moving vanes—as the case may 
be—in each stage has its kinetic energy converted into heat energy. 
The turbine may, however, be constructed so that part of this 
kinetic energy remains as such, and, in the case of di atene but 
the last, passes in this state into the next set of nozzles. This will 
be obvious from what has been said with regard to Class 5 turbines, 
A turbine of Class 2 or Class 4 does not, however, owing to condi- 
tions determining its construction, lend itself to this action so 
readily as a turbine of Class 5. 

With turbines of Class 1, if the direction of the velocity of the 
steam were completely reversed in the turbine buckets, which would 
be an ideal case, then the best value for W—see Fig. 13—would be 
$V. In most practical cases, the best value for W israther less than 
}V.* As V is often in the neighbourhood of 4000ft. per second, 
very high vane speeds are called for in this class of turbine, in order 
to get good efficiency. - 

With turbines of Class 2, if the direction of the velocity of the 
steam were completely reversed in the turbine buckets in each stage, 
which would be an ideal case, then the best value for W,, We, Xc., 
would be 4. Vj, 4 Ve, &c. In an actual practical .case of a turbine 
of Class 2, where the direction of the velocity of the steam is not 
completely reversed, the best value for W,, Ws, &c., may be rather 
greater or rather less than 4 Vj, 4 V2, Xc., but will mostly be a 
nearly constant fraction of V,, V., &c., in all the stages of the same 
turbine. 

Now V? is proportional to the area L BC M—Fig. 14—and V3 is 
proportional to the area N LM, O, and soon. Now the areas become 
smaller as the number of stages igcreases, and therefore V,, V», 
&c., are inversely proportional—approximately—to the square root 
of the number of stages. Therefore, W,, We, &c., are approxi- 
mately inversely proportional to the square root of the number of 
stages. Therefore, roughly speaking, it may be said that for a 
turbine of Class 2 to have half the vane speed that would be desir- 
able in a turbine of Class 1, it will require to have four stages, and 
for it to have one-fifth of the vane speed of a turbine of Class 1, it 
will require to have twenty-five stages. 

With turbines of Class 3, if the direction of the velocity of the 
steam were completely reversed in each set of moving vanes, then 
each set of moving vanes would withdraw from the steam a part of 
its velocity equal to twice its own velocity. That is to say, V, 
would be reduced by the amount 2 W, at the first set of moving 
vanes, and the resultant velocity of the steam, namely, ¢, or Vo, 
would be reduced by the amount 2 W, at the second set of moving 
vanes, and soon ; so that, if all the sets of moving vanes had the 


33 — r2 — +3 
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twice the number of moving vanes, or 


Vv 
= 
2 a“ 


W would therefore be inversely proportional to the number of sets 


If the direction of the velocity of the steam is not completely 
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The kinetic energy acquired is got from the heat in the steam*: 
the kinetic energy given up is presented—minus frictional losse:— 
to the crank shaft. 

In a reciprocating steam engine, therefore, a certain amount of 
the heat energy of the steam is converted into mechanical energy 
as a step towards its utilisation. In gas engines of the old 
‘‘shooter” or free piston type, now obsolete, « still better example 
is found cf the conversion of the heat energy of a fluid into kinetic 
energy as a step towards its utilisation in an engine. In these 
‘‘shooter ” engines—the Otto-and-Langen is the best known— 
there was no direct transference whatever of the pressure of the 
gas to the shaft, as the piston was quite free during the explosion 
stroke. In a gun, which is a form of heat engine, all the heat 
energy of the gas which is utilised is employed in giving kinetic 
energy to the projectile, and the useful work—if it can be called so 
—is obtained from this kinetic energy. 

In a steam turbine, steam expands in a nozzle or in a space 
which acts as a nozzle, and some of the heat energy of the steam js 
converted into kinetic energy. Every particle of this steam 
expands, as does the steam in a reciprocating steam engine, or the 
gas in a gas engine or gun ; but the piston or projectile consists of 
steam, or steam and water, instead of metal. Every particle of 
steam in expanding acts on the particle in front of it to increase its 
velocity. 

(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ay our 
correspondents. ) 





STANDARD SECTIONS, 


Six, -Among the many useful publications of the Engineering 

Standards Committee appointed by the Institution of Civil Engi- 
neers, is No, 6, entitled ‘‘ Properties of British Standard Sections.” 
I wish to offer a criticism on a definition occurring in a summary 
of the main points of the theory of beams and struts which pr: 
cedes the lists of sections, 
On page 14 the moment of resistance of a beam section is defined 
as ‘San expression which is used to calculate the greatest stress 
produced in a section of a beam by a given bending moment.” 
The definition expressed symbolically is then stated as 


Moment of resistance = R = M 


& 
On page 15 appears the usual formula for the strength of beam~ 
subjected to bending :— 


nS s, in which 
e 


M = bending moment applied to the beam. 


I = moment of inertia of cross section about neutral axis, 
* = intensity of skin stress, 
¢ = distance of skin layer from neutral axis, 
4 
Hence KR = M _ I _ (length _ (length)’, a definition in 
C x length 


agreement with the list of symbols on page 7. 

As thus defined, the moment of resistance is a quantity which 
has nothing whatever to do with the resistance or stresses set up 
in a beam when a bending moment is applied to it. It depends 
merely on the geometrical form of the section, and is independent 
of the material of the beam. 

Such a definition appears to be not only illogical, but contrary 
to an existing accepted definition, which may be stated as follows : 
—‘* When a system of loads is applied to a beam, certain resist- 
ances or stresses are called into i in the material of the beam. 
The moment of these resistances at any section must balance the 
moment of the applied loads about that section.” In other words, 
the moment of resistance must equal the applied moment. This 
is a fundamental condition of equilibrium between the internal and 
external forces. A moment of resistance should therefore be (a 


represented by the area a A D,d. 
if E represents the efficiency of the vanes altogether, 
, _ V2 — of + V3 — 2? 
Then E Viav? 

Fig. 17 refers to turbines of Class5. The area a AB Cc represents 
the heat energy in the steam entering the first set of guide vanes. 
The spaces between these vanes act as expansion nozzles, and the 
portion of the heat energy of the steam represented by the area 
SBC T is converted into kinetic energy. V, which represents the 
velocity of the steam leaving these vanes is such that V? is propor- 
tional to the area SB CT. If W represents the velocity of the first 
set of moving vanes, then R, represents the relative se bes of the 
steam entering this set of moving vanes, and r, (P N) represents the 
relative velocity which the steam would have on leaving these 
moving vanes if the steam were not further expanded. 

The steam is, however, further expanded in the spaces between 
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Fig. 16.--Combi 





d Entropy-Temp and Velocity Diagram 
of a Steam Turbine of Class 4. 


these moving vanes before leaving or just when leaving these 
vanes, and the portion of the heat energy of the steam represented 
by the area U ST V is converted into kinetic energy. The relative 
velocity of exit of the steam from the moving vanes is therefore 
increased from 7, tos, (PQ). The absolute velocity of exit of the 
steam from the vanes is therefore represented by 7, (PO). With 
this absolute velocity the steam enters the second set of fixed vanes 
where it is expanded further, the portion of its heat energy repre- 
sented by the area W U V X being converted into kineticenergy, so 
that the velocity is increased from v7, to V.(OJ). With this latter 
velocity, the steam engages with the second set of moving vanes. 
It would leave these with a relative velocity 72 (LM), were it not 
that it is again expanded and the heat energy of the steam repre- 
sented by the area Y W X Z is converted into kinetic energy so that 
the relative velocity of exit becomes s,(LH) and the absolute 
velocity of exit v (LK). The steam is similarly treated in the 
third set of fixed vanes and third set of moving vanes, the 
quantities of heat energy represented by the areas y Y Zz and AyzD 
being converted into kinetic energy, and the steam finally leaving 
the third set of moving vanes with an absolute velocity v, (F G). - 
If the kinetic energy corres | to this final absolute velocity 
of the steam is converted back into heat energy, this will be repre- 
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Pig. 17.—Combined Entropy-Temperature and Velocity Diagram 
of a Steam Turbine of Class 5. 


proportional to the number of sets of moving vanes, and the 
variance from proportionality will in usual cases be appreciable. 
For example, when two sets of moving vanes are employed, W will 
have to be appreciably greater than half what it would be if only 
one set were employed. There are other important disturbing 
influences in turbines of this class, such as the loss of energy of 
the steam due to friction and the escape of steam between the 
fixed and moving vanes. 

Roughly speaking, however, it may be said that the vane speed 
is inversely proportional to the number of sets of moving vanes, 
and therefore it will be seen that fora given vane speed a turbine 
of Class 3 can have a very much shorter axial length than a turbine 
of Class 2, 

With turbines of Class 4, it will be obvious from what has 
already been said that, roughly speaking, the vane speed is 
inversely proportional to the number of sets of moving vanes in 
each stage multiplied by the square root of the number of stages. 
With turbines of Class 5, if the areas UST V, WUVX, &c.— 
Fig. 17—are equal to each other, the maximum velocities attained 
by the steam in passing between the sets of fixed vanes and 
through all the sets of moving buckets—relatively to the buckets— 
can be arranged to be all approximately the same. 

Under these conditions, the vane speed for given velocities V,, 
V2, &c., will be double in a Class 5 turbine what it is in a Class 2 
turbine. The velocities V,, V», &c., will, however, in a Class 5 
turbine be not much more than half what they will be in a 
Class 2 turbine having the same number of sets of moving vanes, 
so that the vane s in a Class 5 turbine will not be much 
greater than in a Class 2 turbine for the same number of sets of 
moving vanes ; and the vane speed will be, as in a Class 2 turbine, 
inversely proportional to the square root of the number of moving 
vanes, It must be remembered that frictional and leakage losses 
are here ignored. 

It will have been noticed that in all the classes of turbines dealt 
with, the heat energy of the steam is converted into kinetic energy 
before it is utilised by the turbine. This is necessarily the case, 
as a turbine acts by the change of momentum of the fluid, and 
change of momentum involves velocity but does not involve heat. 
This conversion of the heat energy of steam into kinetic energy 
may appear at first to be a phenomenon peculiar to the steam 
turbine and to be a complicated physical question. The advent of 
the steam turbine has certainly brought the question into 
prominence, and there is ‘much yet to be learned about the 
matter ; but there is nothing new or complicated or difficult about 
the main principle of the theory, 

In reciprocating steam engines the piston and other recipro- 
cating parts start at the beginning of the outward stroke with no 
velocity, and gradually acquire velocity until a maximum velocity 
is attained near the Tniddle of the-stroke.. The velocity then 
decreases until it is zero at the other end of the stroke ; that: is, 
the reciprocating parts acquire kinetic energy during the first part 
of the stroke and give it up during the last- part of the stroke, 





* For further discussion on this question. see.“ The Steam Turbine ” 





sented by the area cD Dd, so that the total heat a discharged 
to the condenser wii] be represented by the area ¢ A Dd, 





force) x (a length), and not (length)*, 
By this definition the quantity : . sis the moment of resistance. 


It truly represents the moment of the resistances about the neutral! 

axis, and its dimensions correctly represent the moment of a resist 
4 

ance, since : s= Pe ¢ itn = (foree x length.) 


The quantity : is a most important one in beam calculations, 


and its tabulated values for various sections wil] be extremely 
useful to those making many calculations on beams, It hasalready 
been called the ‘‘ modulus of section,” and if it must have a name, 
possibly that is a sufficiently good one. But it is certainly not a 
‘* moment of resistance.” 

As a teacher who knows the difficulty which students experience 
in obtaining a clear grasp of the fundamental principles of the 
theory of beams, I welcome any efforts which result in placing 
matters upon a sound basis. It is because I feel that the report of 
the committee, which has done so much excellent work, will be 
generally accepted as an official pronouncement, that I have ven- 
tured to write this friendly criticism, in the hope that the definition 
may be amended in subsequent editions of the work. - 

. Brown, 


Applied Mechanics Department, University 
of Liverpool, January 24th, 





THE HEAVY FLEXIBLE TIRE, 


Sin,—This year will be the first since 1865—which is an interval 
of forty years—in which there will be legal freedom to run fairly 
heavy mechanical carriages, at fairly high speeds, along the high- 
ways ; a permission which will eventually have a far more profound 
effect upon the traffic on common s than many now appear 
to anticipate. And amongst all the new problems that will arise 
in connection with this fresh development, you are, Sir, 
undoubtedly correct in saying that the most important of all will 
be the question of the kind of road wheels to carry this pro- 
spective fast and heavy traffic of the future. Many do not see 
this ; they think that the whole difficulty is merely that of the 
kind of motor, and so they argue and dispute as to whether a 
steam engine, or an oil motor, or an electrical accumulator, would 
be the most desirable. Buta primary and antecedent inquiry to 
all this is that of the kind of wheels on which the load is to be 
rolled along in a quiet, rapid, practicable, and legal manner, and 
by means of which sufficient propelling adhesion is to be gained, 
and which is quite independent of the question of the means of 
turning these road wheels round in the most suitable manner, 
Now, in order to get a-clear apprehension of the controlling 
ints of this important subject, it will be necessary to commence 
y differentiating most clearly between three entirely distinct 
things, which are :— 

(1) The question of axle bearing springs. ‘ 

(2) The question of forming a wheel with a rigid tire, between 
which and the nave are springs, which consequently can only take 
the place of, or be supplementary to, axle bearing springs. : 

(3) The question of making a wheel with a resilient and flexible 
tread, so as to act the part of bearing springs, and also at the 
same time to give a greatly increased hold upon the ground, so as 
to enable it to take in a successful manner heavy loads up steer 
inclines and over slippery surfaces. . eer 

As regards the first point, the necessity,of thus dividing up the 


* If the steam is being prone’ in the boiler ag fast ‘as it is being 
admitted to the cylinder, then, before the point of cut-off, it might be 
said that the energy is got from the beat applied to the water.in the 








by R. M. ‘Neilson. Longmans and Co. Third Edition. - Page 64, 


boiler. This does not, however, really affect the argument, 











sre 
a 


suy 
pre 

















JAN. 27, 1905 





THE ENGINEER 





99 











a 


oblem is most obviously seen from the manner in which the 
whole of the traction-engine makers have plunged for the axle- 
bearing spring, as opposed to the spring wheel, in the delusive 
supposition that they have thereby solved ‘the spring-wheel 
problem.” In the heyday of the Thomson rubber tire boom, 
many of these manufacturers commenced to make various kinds | 
of spring wheels, But when eventually they became discouraged 
by the practical difficulties that they encountered, they collectively 
abandoned the troublesome and unreliable spring wheel in disgust, 
and devoted their attention to devising such miserable apologies | 
for bearing springs as are now used on traction engines, As a 
certain writer said, in the year 1896 :—‘‘ The use of spring wheels 
on traction engines is becoming a thing of the past, as all makers 
now incline to some system of suspending the boiler on springs, a 
method which is found to be much more satisfactory, when once 
the difficulty of the gearing has been overcome.” 

But the ‘more satisfactory ” nature of the axle-bearing spring 
is a mere plausible statement to cover retreat from the practical 
difficulty of making a satisfactory industrial spring wheel for heavy 
work; and that it is not satisfactory at all-—-without saying any- 
thing about the use of the additional ‘‘more” is shown by the 
manner in which a traction engine shakes a whole street as it pain- 
fully rumbles along. While, as regards the question of the axle- 
bearing spring being ‘‘ more satisfactory” than the flexible spring 
tire in increasing the adhesion of the wheel to the road, it is 
simply ludicrous to put such an allegation forward atall. And so, 
without spending more time on this point, it may be simply stated 
that an axle-bearing spring can never give the softness of move- 
ment, or the reduction of rolling noise, produced by a good spring 
wheel. Nor can it ever—in any degree at all—increase the 
adhesion of the driving wheels to the road, in respect to which 
every traction engine is at present so painfully and woefully 
deficient. 

And so, while duly remembering the good advice that “it is not 
sufe to prophesy unless you know,” I would yet undertake confi- 
deutly to predict that the existing rigid-wheeled, lumbering traction 
engine will by-and-bye become extinct. Was there ever such an 


railway where no platforms bad been built, and where the expense 
of construction of roadside stations and buildings would 
reduced toa minimum. It will be observed in the drawing that 
the passengérs can enter and leave the car by steps which come 
down almost to the level of the rails, and thus they may join or 
leave the train at any point along the line. No booking-offices 
would be required, and the working expenses would be very much 
curtailed. On lines where the station platforms have already been 
constructed, the side verandah of the carriages would be of such a 
width and height as to clear the platforms or any other obstruc- 
tions. 

The verandahs along both sides are a special feature of the 
construction which will be very much appreciated as giving greater 
freedom on these short journeys, as one platform would be always 
available for moving about, even if the wind should blow hard on 
the other side of the carriage. 

There are two steam engines, each of 30 horse-power, placed one 
on each bogie. One of these should be quite sufficient to start the 


| carriage and do the whole work, while the second engine could be 


used for additional power on a heavy gradient or on emergency 
when required, 

The power would always be applied to the wheels of the leading 
bogie in whichever direction it was moving, and the whole apparatus 
would be under the control of the driver working from either end of 
the carriage, just as in atramcar. The boilersare placed in a com- 
partment in the centre of the carriage in the enclosed drawing, but 
they can bequiteas easily transferred to each end, and the regulation 
of the water as well as the liquid fuel supplied is automatic, and can 
be regulated by the driver in front, as well as in the boiler room. 
The steam is ee disposed of by the use of condensers, 

As the engines would be sufficient to draw a trailer carriage 
along with the motor, a” special combined buffer and coupling has 
been devised, so that they may be coupled quickly and automati- 
cally. The uncoupling is accomplished by the compression of a 
spring, which relieves the hook. This should be a considerable 
improvement, both as a safety coupling, and having a single 
buffer, it will be better suited to work round sharp curves. 

Owing to the engines occupying the central position in the bogies 
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‘‘our patent spring-mounted " traction engine, blundering along 
at its jocularly termed ‘‘ fast speed !” 

\nd in respect to the rigid construction of the driving wheels 
and the makeshift spring suspension, the modern motor wagon is 
most abjectly following in the tracks rolled by its traction engine 
predecessor along the highway. And although so young and 
limited in power, instead of slipping quietly along on its own 
particular business, it already makes in its youthful exuberance 
twice as much noise as its more sober-minded elder brother, 
patiently trudging along the road. And yet it was stated in print 
some time ago that ‘‘the motor wagon is a kind of improved 
traction engine, evolved by means of modern scientific engineer- 
ing,” the writer apparently forgetting that the self-contained 
locomutive wagon with silent frictional gear for high speed was 
tirst proposed ie. Messrs. Appleby Brothers, of Gracechurch-street, 
in the year 1866—a firm which shortly afterwards sent the writer 
an order for a small steam carriage for two persons, through an 
illustration of the same which appeared in THE ENGINEER of 
December 24th, 1869—page 414—both projects, however, being 
unfortunately extinguished by the legal restrictions of those times. 

As regards the second point, it is evident that a spring wheel 
may be formed which wil! act very fairly as a bearing spring, and 
so enable a heavy carriage to run smoothly and quietly, and yet 
which will not in any degree whatever increase the adhesion of the 
drivers to the ground. Such a wheel would be formed by a rigid 
metallic tire, between which and the axle would be fixed some kind 
of sufficiently resilient springs. But as the rigid tire could not 
deform and flatten on the ground, it could never increase the 
driving adhesion, which is equally or even more necessary than 
that of bearing spring provision. From which we see that the 
term ‘‘spring wheel” is vague and indefinite, and does not in itself 
imply that it furnishes both of the two grand requisites of the 
industrial road locomotive wheel, which are—the combination of 
sutlicient resiliency with sufficient adhesion. 

And this brings us to the third point—thut the heavy spring 
traction wheel must combine resiliency with a flexible tread which 
shall present a large amount of flat to the road, so as to give quiet 
running at the desired legal speed, which axle-bearing springs 
alone cannot furnish, and so as to give ample adhesion for paved 
inclines and other surfaces, which all and every kind of rigid tire 
is utterly unable to supply. So that the prospective traction 
wheel must of necessity have the two compound and combined 
features of —resiliency and a flexible tread. 

Leonarp J, Toop, 

25, Brooke-road, Stoke Newington, 

London, N. 





MOTOR RAILWAY CARRIAGE, 


Sir,—As the railway companies are now threatened with so 
much opposition in short journey lines for local traffic, it would be 
well if they could take full advantage of the facilities which lie to 
their hand, and modify some parts of their plant to suit the | 
demands of the times in a more satisfactory manner. They have | 
inmany instances spent large amounts in building heavy motor 
carriages to run at high speeds, and these have been mostly con- 
structed to work by electric motors of great power. Seeing that 
their lines are not subject to the impediments of the dust and mud 
of the streets, and that their gradients and curves are much easier 
than those which require to be faced in street traffic, it is evident 
that for the same weight of a carriage the horse-power required 
on the railways will be very much less than that required for an 
ordinary tramcar. In the belief, therefore, that a much lighter | 
carriage would be useful, as supplying a want now generally felt, I 
enclose you a design which seems suited for suburban.-traffic, and 
the uce of which would be a great saving of expense to the railway 
companies. , 

@ original idea was to use such 2 carriage on new lines of | 


Sc 


n. Swain 


D MOTOR COACH 


special brakes have been constructed with levers along both sides, 
and by means of a disc on each side to which the levers are 
attached the brakes can be applied to both sides of all the 
four wheels of a bogie at once. The wheels of the other bogie can 
also be operated from the other end of the carriage if required. 
There is a distinct advantage in applying the brake to both sides of 
the wheel, asit relieves the pressure on the journals, whereas when 
the brakes act only on one side the wear and tear on the journals 
and bushes is enormous. In addition to this a steam brake can be 
applied on emergency. 

There are a great many places in the country where the use of a 
carriage such as this, say, every half-hour, would bring largely 
increased business, where at present only two or three trains per 
day are running, and carrying very little traffic. 

2, St. Andrew-square, 

Edinburgh, January 18th, 


ALEX, CLARK, 





VANADIUM STEEL, 


Sik,—The eminent French metallurgist, M. Léon Guillet, 
Docteur-des-Sciences, Paris, has just published an interesting paper, 
which I believe has not yet been republished in English, and from 
which the following extracts may interest those of your readers 
who are using vanadium steel or intend to do so, 

After publishing some months ago the results of experiments on 
steel alloyed with up to 10 per cent. vanadium, M. Guillet now 
names 0-7 percent. as the maximum percentage of vanadium which 
should ever be used for steel. His experiments have convinced 
him— 

(1) That steel alloyed with less than 0-7 per cent. vanadium shows 
a very great increase of tensile strength and of elasticity without 
any loss of elongation or contraction, 

(2) That the manufacture of vanadium steel on a large scale 
presents no special difficulty where the question of price is no very 
great impediment. . 

(3) Vanadium steels being sensitive to thermal influences, any 
heat treatment necessary should be applied with great care, in 
which case vanadium steels would compare very favourably with 
nickel steels, 

The above views of the French scientist confirm in a striking 
manner the results of English experiments published in a most 
able paper by Captain Sankey and Mr. J. Kent Smith, which was 
read and discussed before the Institution of Mechanical Engineers 
on a 19th last, and reprinted in THE ENciNzER of Decem- 
ber 23rd. 

In that paper the effect of heat treatment of vanadium steel at 
various temperatures was fully disclosed, whilst until a few weeks 
ago very few, if any, reliable data on this subject were available. 

English experiments have demonstrated that 0-25 down to 0-15 
are the most useful percentages of vanadium for practical commer- 
cial purposes, Ava. F. WIENER, 

31, Lombard-street, E.C., January 21st. 





TANK ENGINE DERAILMENTS. 


Sik,—Mr. Greenhill’s dictum that eight miles per hour in a 
mode] ,',th full sizecorresponds with thirty-two miles per hour in the 
prototype requires proof. The properties of models in relation 
to prototypes is interesting, and 1 do not think they can be dis- 
missed in the summary way adopted by Mr. Greenhill. I think he 
is mixing up speed scale with curve scale. It is true that the 
centrifugal force per 1 lb. of weight is the same when a jth model 
runs round a curve of jth prototype radius at a speed of jth that 
of the arya e, but the centrifugal force is not the only considera- 
tion. What should tte scale speed on the straight! Take, for 
instance, driving whe®l diameter. A 7ft. Gin. wheel at 300 révolu- 
tions per minute gives 80 miles per hour. At what speed should a 





ysth model wheel revolve? Certainly not less than 300 revolutions 
per minute—a very poor speed for a model—which gives 5 miles 
per hour. If, therefore, my model runs 8 miles per hour, its proto- 
type should’run 80 x $ = 128 miles per hour. These speeds 
would be on the straight. On curves where the round trips per 
minute? come in, to keep the centrifugal force per 1lb. weight 
equal the prototype curve radius must be enlarged or the model 
radius be reduced as the speed”, but this concerns the scale of the 
railway curves and not the scale of the engine itself. If Mr. 
Greenhill had made and run working models of locomotives, he 
would not speak so slightingly of abundance of steam in a ,4th 
scale with a fire-grate 3jin. by 2}in., or thereabouts. In actual 
use, my pressure lies between 20]b. and 351b. per square inch. 
The steam is superheated, and the boiler is fed by an automatic 
injector -022in. bore, operated from the signal-box while the engine 
is running. 

Mr. Stretton has written me that if I run the model on the 
straight without the tender, I shall see something on the lines of 
tank engine oscillation. Ido not think I shall. I will try some 
trips when the weather permits, and with your permission send 
you the results. At present the line is covered with snow and ice, 

Birmingham, January 23rd. Henry Lea. 


SMOKE CONSUMPTION. 


Sik,—I read your article on ‘‘Smeoke Prevention” in THE 
ENGINEER of January 13th with considerable interest. From the 
general tenour of your remarks, I conclude that in your experience 
smoke prevention is — to cause a very notable inability to 
raise steam, and incidentally increase of standing charges and fuel 
consumption. My experience is exactly the reverse, and may be 
interesting, as it deals with not a fancy test of a few hours’ dura- 
tion, but a period extending over three months, October, Novem- 
ber, and December of 1903, and the corresponding three months 
of 1904. During the 1903 quarter, our chimney stack was 
commonly acknowledged to be the dirtiest in a town abounding 
with dirty chimneys, but during the corresponding quarter of 
1904, since the alterations have been carried out to our furnaces, 
our chimney shaft has been smokeless. I have found that the 
steaming capability of the boilers has been considerably increased, 
under normal working conditions, in the ratio of 2 to 3, and when 
forced in the ratio of 2*o0 4. We now come to the crucial point, 
namely, the fuel cost. During the 1903 quarter we generated 
380,266 units at a cost of -459d. per unit for fuel, and during the 
1904 quarter we generated 483,280 units at a cost of -245d. per 
unit, which represents a decrease in cost of 46 per cent., a 
substantial sum on a year’s working. The maintenance of the 
furnaces may prove a little higher in their present condition, but 
the reduction of the labour bill should more than balance this item. 
The boilers are Babcock and Wilcox water-tube land type; they 
were originally fitted with hand-firing grates, this summer chain 
grates were fitted with an extra long parallel brick arch, and the 
particulars of the results enumerated above, in my opinion, fully 
warrant their adoption. 

F. Vincent L. MATHIAS, 
Borough Electrical and Tramways Engineer, 
Howley, Warrington, 
January 23rd. 





TIDAL POWER SCHEMES. 


S1r,—I have been greatly. interested in the articles published in 
your pages upon “‘ Tidal Power Schemes,” as I have often thought 
of the enormous power which could be easily harnessed in the 
estuary of Milford Haven alone, where, as will be seen from your 
chart, the tidal range is 23ft., and where there are a number of 
large bays with narrow entrances which could easily be dammed 
for the purpose, 

I have thought of a somewhat different method of utilising the 
power, however, from that advocated by the writer of the article, 
my method having the virtue of making the power storable, which 
I consider will be quite necessary for the success of any such 
scheme. My idea is, instead of using turbines to use hydraulic air 
compressors, such as I believe are commonly used in Canada, and 
to store the airin receivers for use by any kind of engine. These 
compressors have no working parts and consist simply of a U-tube 
with a long and a short leg to give the necessary circulation. The 
air is entrained in small bubbles down the long leg of the tube 
with the water and separated from the same at the bottom, 
where it has attained a pressure equal the hydrostatic head of the 
water in the short leg. The water then returning up the short 
leg, and the air by a separate pipe; compressed ready for use when 
and where required. JOHN JOHNSTON, 

3, Ruvigny-mansions, Putney, 8.W., 

January 24th, 








THE JAMES Watt ANNIVERSARY.—The James Watt Anniversary 
Dinner took place under the auspices of the Institution of 
Engineers and Shipbuilders in Scotland, at the Grosvenor 
Restaurant, Glasgow, on the evening of Thursday, 19th inst. 
Professor J. H. Biles occupied the chair, and the company 
numbered over 200, including the Lord Provost of Glasgow—Sir 
John Ure Primrose—Lord Inverclyde, the Earl of Glasgow, the 
Marquis of Graham, Admiral Wilson, Mr. E. G. Pretyman, 
Secretary to the Admiralty, Sir William White, K.C.B., Sir 
William Arroi, Colonel Denny, Professor Barr, John Inglis, LL.D., 
Andrew Lamberton, Robert Caird, LL.D., and many other gentle- 
men connected with the shipbuilding and engineering industries, 
The loyal toasts were given from the chair, after which Lord 
Inverclyde proposed the ‘‘ Imperial Forces,” speaking highly of 
the efficiency of the Navy, but deprecating the dumping 
down of cbaciete warships in the most attractive portions of the 
Clyde. Admiral Wilson replied. Mr. Pretyman in proposing 
‘“‘The Shipbuilding and Engineering Trades” controverted the 
assertion of Lord Brassey that the cost of British warships was 
unduly high as compared with those of America. The hon. 
gentleman expressed the pleasure with which he had that day 
visited a number of the leading Clyde shipbuilding yards and 
observed the magnificent work that was being done by the 
engineers and shipbuilders, He argued that on grounds of 
efficiency, as well as of economy, the Admiraity deserved credit for 
putting out of commission the obsolete ships that had been on the 
Navy list for some time, merely as a sort of make-weight, but the 
retention of which could no longer be justified. Sir William 
White, in replying to the toast, acknowledged the debt which the 
country owed to the shipbuilders and engineers of the country, 
without whose assistance it would have been impossible to carry 
out the great scheme of naval defence adopted sixteen years ago. 
It was most significant that of £22,500,000 expended on that great 
scheme, nearly £3,750,000 represented the expenditure in the 
royal dockyards, all the rest of the money going to private 
establishments. He did not wish to reflect on the dockyards, 
which had been, in his opinion, subjected to a great amount of 
unfair criticism ; but he held that with our large Navy, the dock- 

ards should be guite fully employed on maintenance and repairs, 
Lockie the construction of new vessels to private firms, by whom 
the work was now so quickly and efficiently done. Referring to 
Lloyd’s shipbuilding returns for 1904, he noticed that Great 
Britain lauriched more tonnage than all the rest of the world, that 
the United States produced, including warships, about one-third 
the output of Britain, or less than what bad been launched on the 
Clyde, and that the output of Germany was only about equal to 
that produced on the Tyne. He, therefore, thought there was not 
much the matter with British shipbuilding. he toast of the 
‘“Tnstitution of ineers and Shipbuilders in Scotland” was 
Mr. Aspinall, genera] manager of the Lancashire and 
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NEW ARMOURED CONCRETE BRIDGE IN 
ITALY. 

THERE is at present in course of construction over the river 
Tagliamento, near Pinzano, in the province of Venetia, an 
armoured concrete bridge which will rank amongst the fore- 
most of those executed in that material. Similarly to the 
majority of these structures, it isa road bridge, has a total 
length, including approaches, of 600ft.,and carries a roadway 
17ft. in width, at a height of 86ft. over the waters beneath. 
It has three equal arches of 160ft. each in span, springing 
from piers 18ft. 3in. in thickness. The construction here is 
a little peculiar ; the three principal arches support an over- 
head viaduct, consisting of a series of secondary arches, 35ft. 
span, upon which the roadway is placed. These arches 
which are of comparatively fairly-sized openings, impart a 
character of boldness and dignity to the whole design. This 
style of design is quite distinct from that in which spandrel 
relieving arches are built up to the level of the stringcourse, 
in order to reduce the load upon the foundations. A very 
good example of this latter type is that of a concrete arch 
railway bridge neay Carbondale in the United States, illus- 
trated in our columns on Jan. 22nd, 1904. The Pinzano bridge 
more resembles the old Roman work still in existence at 
Nimes, in France, under the title of the Pont du Gard, which, 
instead of one has two tiers of upper viaducts. With the 
view of adding to the stability of the structure the curve of the 
intrados has a parabolic form, and is struck from seven centres. 

The cross section of the Italian bridge is modelled upon the 


pattern of the great Luxembourg and the Chauderon-Mont- 
benon designs in the Grand Duchy and at Lausanne respect- 
tively. In the three, the main arches are not continuous 
under the whole width of the roadway, but form a pair of 
independent ribs, the space between them being spanned by 
armoured concrete slabs or flags. Each of the ribs has a 
width of 6ft. 6in. at the crown and 9ft. 10in. at the springings, 
and is reinforced, according to Melan’s system, by a metallic 
arch, built up of iron sections riveted together. It is stated 
by the ‘* Monitore Tecnico,’’ that following this method the 
metallic arches, constituting the armour of the principal 
arches, are generally employed for supporting the centering, 
while the concrete is being got in. Compressed air was used 
in sinking the foundations of the piers, which are built of 
ordinary masonry, with cut stone facings to the level of the 
springings. Above this height the whole of the superstruc- 
ture is of armoured concrete. Both the piers and arches of 
the upper viaduct, as well as the concrete hoarding uniting 
them, are reinforced by iron rods as in the Monier method. 
The allowance for the live load was calculated at 124 lb. 
per square foot. 
arches was not subjected to a greater stress than 4°1 tons 
per square inch, and 5:7 tons is the maximum for both dead 


and live loads, so soon as the concrete becomes well set. | 
| of Bolton. 


The latter material is not to be stressed beyond 448 lb. per 
square inch. For the design of the bridge, Signor G. Vacchelli 
is the engineer, and for the execution of the work the firm of 
Odorico, of Milan, is'responsible. ~ i 


During construction, the metal in the main | 


HYDRAULIC POWER PLANT, ALEXANDRA 
DOCKS, NEWPORT. 

Last week we gave an account and drawings of the new 
hydraulic power plant at Alexandra Docks, Newport. To-day 
we are enabled to give engravings showing perspective front 
and back views of these engines. It will be remembered that 
this plant consisted of three horizontal triple-expansion 
engines, each capable of developing 560 indicated horse- 
power, the diameters of the cylinders being 24in., 36in. and 
56in., and the stroke 36in. The steam pressure is 180 lb. 
per square inch, and the hydraulic pressure 7501b. The 
piston speed is 240ft. per minute. The general design is well 
shown in the engravings. There are six single-acting pres- 
sure pumps to each set of engines. The pumps are fixed in 
pairs behind each cylinder. Since our last issue we have 
learnt that in the test to which these engines were submitted 
by an independent authority the coal consumption worked 
out at 1°37 lb. per indicated horse-power per hour, the 
calorific value of the coal being 15,800 British thermal units. 
This is undoubtedly a good result, and a matter for congratu- 
lation not only to the designer, Mr. J. Pattinson, the 
company’s mechanical engineer, but also to the firm which 
constructed the engines—Messrs. John Musgrave and Sons, 
Our readers have doubtless noticed that the 
small view given last week represented hydraulic pumps, and 
was ipadvertently described as an external view of the steam 
Mines of which drawings were given, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


\ sTEADY production is being made by the various engineering 
establishments, and the outlook continues favourable. Rolling 
stock builders have some good orders on hand, whilst there is a 
better demand for wheels, axles, springs, and other classes of 
railway material. Considerable contracts are held by electrical 
engineers, and some of the machine-tool makers find business 
improving. Motor-car builders are doing well, the exhibition in 
Birmingham this week having been productive of further business. 
There are about 120 stauds with from four to ten vehicles on most 
of them. The enterprise is under the management of Mr. Walter 
Cawood, the secretary of the Cycle and Motor Trade Association 
of Manchester. The exhibition was opened by the Lord Mayor 
of Birmingham, and Midland makers, as well as those from other 
parts of the kingdom, are well to the fore. Among makers of 
heavy vehicles—that is to say, motor lorries and motor wagons—are 
the Wolseley Company, the Yorkshire Patent Steam Wagon Com- 
pany ; Fodens, of Sandbach ; Pickering and Co, of Berwick-on- 
‘Tweed ; James Robertson and Son, of Fleetwood ; J. Ellis and Co , 
of Maidstone ; the Bristol Wagon Company ; Clayton and Shuttle- 
worth, Lincoln ; Wallis and Steeyens, Declagitobe ; and others, 

The pig iron trade has gone back a little this week in the matter 
of quotations, as some of the producers have found that the recent 
advances have been too far ahead of the market. The Lincolnshire 
ironmasters have decided to reduce all their brands 2s. per ton, 
thus making Lincolnshire forge 43s. and foundry 45s, The new 
reduction, however, still leaves present quotations 3s. 6d. above 
those of two months ago. Staffordshire cinder forge is quoted 
43s, 6d., part-mine 46s. to 47s, 6d., all-mine 55s, to 60s., best ditto 
75s. to 80s., and cold blast 95s, to 100s. Northamptons and Derby- 
shires are in good demand at about 45s. to 46s. ‘The furnaces are 
busily engaged in filling contracts secured at the recent quarterly 
meeting, and most of the producers are well sold for some time 
ahead, The manufactured iron trade remains without change on 
the week, marked bars being still £8, common unmarked £5 17s. 6d. 
to £6, and galvanised corrugated sheets £10 10s. to £10 15s. In 
the steel trade, local makers are being relieved to some extent 
from continental competition owing to the advance in German 
steel occasioned by the Westphalian coal strike, German steel 
joists being already quoted about 1s, 6d. more on the Midland 
market than they were a fortnight ago, and in some cases even 
more. Business with Russia in several branches of the Midland 
iron and steel and engineering trades has been temporarily inter- 
fered with by the Russian industrial crisis, 

A sum of £45,000 is being expended in the improvement of the 
electric supply of Handsworth, where a generating station and 
other works are now in course of satisfactory construction, the 
architects being Messrs. Henman and Cooper. 

The old question cf canal development has been revived in the 
Midlands at a conference on the subject held at Walsall, and con- 
vened by the Walsall and District Chamber of Commerce. Mr. 
J, A. Leckie, president of the Chamber, occupied the chair, and 
Mr. F. W. Royce, of the Manchester Chamber of Commerce, was the 
chief speaker, delivering an address in which he very strongly 
advocated a national canal trust, with a Government guarantee of 
24 percent. He thought a good canal system could be introduced 
into this country for an outlay of about £50,000,000, on which 
amount the guarantee from the Government would be ‘‘a com- 
paratively small affair.” After a sympathetic debate a resolution 
was passed, urging that a comprehensive scheme of canal control, 
administration and development, was of vital importance to the 
commercial prosperity of the country. 

The Mond gas undertaking is making very satisfactory headway, 
and it is expected that gas will be delivered during this spring. 
The laying of the main from Dudley Port to Wolverhampton is 
almost completed, and so is the one to Walsall. The company has 
parliamentary powers enabling it to distribute over an area in 
Staffordshire and Worcestershire amounting to 135 square miles. 
The extensive generating works, comprising contracts of consider- 
ably over £200,000, are now practically completed. The single-unit 
plant at Dudley Port, which will shortly come into operation, com- 
prises eight producers with the necessary regenerators, blowers, 
pumps, washers, acid tower, gas cooling and air-heating towers, sul- 
phate plant, &c. Steam is raised by four large water-tube boilers, 
capable of being fired either by coal or by gas, and there are three 
pairs of powerful gas-compressing engines. Much of the producer 
plant has been erected in duplicate. General power and lighting 
rejuirements are provided for by two large gas engines direct- 
coupled to dynamos, Many consumers have already intimated 
their intention of taking the new gas as soon as it is ready. 

The merits of the *‘ Stirling” water-tube boiler were advocated 
before the Staffordshire Iron and Steel Institute in a recent paper 
by Mr. Cyril E. Tarbolton. He considered that in making a com- 
parison with the Lancashire boiler they were well within the mark 
in taking the etticiency of a properly designed water-tube boiler at 
74 per cent. This, compared with a Lancashire boiler, represented 
a saving of about 15 per cent. of coal. 

The Birmingham postal authorities have contracted with the 
Wolseley Company to maintain a motor mail service between 
Warwick and Birmingham. Two special vans have been con- 
structed for this service, which comes into operation on March Ist. 
The vans are of 12 horse-power, and will nortnally carry a load of 
about one ton weight at from 16 to 18 miles an hour, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—The attendance on Tuesday’s ‘Change was about 
the largest since this year opened, and, speaking generally, a fair 
amount of business appeared to be passing. Russian affairs were, 
to some extent, the subject of discussion, but it is not expected 
that they will affect the course of business in this district to any 
great extent. In pig iron the reduction of 2s. per ton in Lincolnshire 
appeared to have been generally expected by merchants, who did 
not look upon the recent advance with favour. In fact, the latest 
was looked upon as wholly unnecessary in view of the present 
position, and this opinion has been justified by the course of events. 
There was no disposition by other English makers to follow the 
reduction, and in many cases they are so well sold forward as to 
have no need to do so, Hematite iron is relatively cheaper for 
delivery in this district than in Cleveland, and its firmness is well 
maintained. Holders evince no disposition to sell, except at full 
rates, Meantime, the decline in Middlesbrough warrants con- 
tinues, although a large business is from time to time reported. 
Quotations for pig iron are as follows :—Lancashire foundry No. 3, 
53s. 6d. to 54s.; Lincolnshire, 50s, 6d. to 50s. 9d.; Derbyshire, 
53s, to 54s,; Staffordshire, 54s.; Middlesbrough, open brands, 
57s. ld. to 57s. 7d. Scotch: Gartsherrie, 58s, to 58s, 3d.; 
Glengarnock, 55s, 9d. to 56s, 3d.; Eglinton, 55s. 6d. to 56s, 
delivered Manchester. Forge iron: Lancashire, 51s, 2d.; Lin- 
colnshire, 49s. 2d.; Derbyshire, 48s, to 49s., delivery equal to 
Warrington. For Scotch pig iron, delivered Heysham is quoted 
slightly under Friday’s rates. 

In finished iron there is again little change to record, although 
quotations, if anything, are a shade firmer than last week, Bars 
appear to be advancing, and fair orders for sheets are being booked 
at something over last month’s quotations. Bars, £6 2s. 6d. to 
£6 7s. 6d.; hoops, £7 to £7 5s.; sheets, £7 7s. 6d. to £7 12s. 6d. 

Steel is in good request all round. English billets, £4 12s. 6d. 
to £4 15s.; German, £4 5s, to £4 7s. 6d.; hoops, £7 5s, to £7 10s. 

There is a good business passing in the textile machinery 
department, but in the engineering, both tool and electrical, there 
is some «juietness, 





Metals are steady. ‘There has been slightly more doing in manu- 
factured copper, Sheets are unchanged at £79 to £81 per ton; 
seamless copper tubes, 10d.; ditto brass, 8d.; rolled brass, 74d.: 
copper wire, 9d.; and rolled brass, 74d. per lb, 

"he attendance on the Coal Exchange was up to the average, 
but, comparatively speaking, business was dull. House, manufac- 
turing, or forge coal did not show any advance, but there was a 
tendency to raise the price of best slack. The demand for ship- 
ping does not appear to have affected this district to any increased 
extent, and uotations do not show any change. Ordinary quota- 
tions are :—Best coal for domestic purposes, 13s, to 14s.; seconds, 
123. to 133.; common, 9s. to 103.; steam and forge coal, best, 
8s, 3d. to 8s. 9d.; best engine fuel, 7s. 6d. to 83. 6d; medium, 
63, 3d. to 7s 6d.; common, 4s. 6d. to 5s. 6d.; best slack, 6s. 6d. to 
7s. Medium, 5s, 8d. to 63, 3d ; common, 4s, 6d. to 5s. 6d. at the 
pit. Screened coal delivered at the Manchester Ship Canal, 
9s. 34. to 93. 6d.; unscreened ditto, 8s. 9d. to 9s, 2d. 

Barrow.—The improvement which has lately been effected in the 
hematite pig iron trade is fully maintained, but there has been no 
increase in the volume of business doné during the past week. 
Makers are fairly well off for orders. and the yield of iron from the 
thirty-two furnaces in blast is considerable. Most of it is being 
used by local steel makers, but there is an increased weight of iron 
going out of the district by rail. Prospects continue good, and it 
is likely that more iron will be required by consumers in the near 
future. Makers’ stocks remain very low, but warrant stocks have 
been increased this week by 1000 tons, and now total up at 
14,840 tons. This is evidently a speculative deal in anticipation of 
better prices, Mixed Bessemer numbers are at 57s. 6d. to 59s. per 
ton, according to brand and terms of delivery. Warrant iron is at 
57s, 104d. net cash seliers, buyers 14d. less. A poor market 
exists for forge and foundry iron, but charcoal iron is in good 
request, 

1 n iron ore the business doing shows an improvement as well with 
local raisers as with Spanish sorts, the latter being imported on a 
larger scale than of late. Prices are firmer at 8s. 9d. to 10s. for 
native sorts of ordinary, and 14s, for best, while Spanish ores of 
50 per cent. quality are at 13s, per ton net at West Coast ports. 
There are prospects of greater activity at the Lindal Moor mines, 
which are owned by a new company. 

The demand for steel is well maintained, ay for heavy 
rails, and makers are fairly sold forward. here is still keen 
competition from continental makers, as the new Steel Rail Pool 
has not yet come into operation. Heavy rails are at 95s. to 100s. 
per ton, and even higher prices are expected. There is a poor 
business in light rails and tram raiis, but a fairly good trade in tin 
bars. Merchant steel is quiet, and the plate mills are only working 
half time. No improvement is expected in this department until 
greater activity is shown in shipbuilding operations. 

Shipbuilders expect to be much busier soon, but new orders have 
not come to hand as well as in other shipbuilding centres of late. 
It is believed the reason for this is that specially important work 
is pending, and that important foreign orders are being negotiated. 

There is great activity in the gun mounting and projectile 
departments, and these branches are expected to be busy for a 
long time to come. 

Shipping is moderately emploved. Last week from West Coaast 
ports the exports of iron were 2663 tons, and of steel, 9175 tons, 
making a total of 11,838 tons, in contrast with 8681 tons in the 
corresponding week of last year, an increase of 3157 tons. The total 
exports for the year have now reached 50,681 tons, compared with 
36,291 tons in the corresponding period of last year, an increase of 
14,390 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tuer South Yorkshire coal trade is at present in a brisk condi- 
tion, the whole ot the pits where work is possible being on full 
time. At Corton Wood, of course, work is suspended, owing to 
the recent fire, and as it is not exactly known how long the pit 
is likely to be down, more work is being thrown on the adjoin- 
ing collieries, The strike in Germany has not had the extreme 
effects stated in several quarters. Its influence has been limited 
to what has already been reported in causing prices to be con- 
siderably harder. It was known when the strike commenced that 
there were stocks at the majority of the pits sufficient to last 
for several weeks, and until these are exhausted it is not likely 
that very heavy orders will be placed in England. At the same 
time, there have been considerable inquiries, which, should the 
strike Jast beyond six weeks or two months, would bring about 
larger demands on German account and from other markets 
accustomed to receiving their supplies from Westphalia. 

There is still an excellent demand for steam coal, having regard 
to the season of the year. It is for this class of coal that there is 
likely to be most demand made in England through the German 
trouble. At present 8s, 3d. per ton is the lowest price for the best 
class of hard coal, but secondary qualities have been obtainable at 
8s., and in some instances a little lower. In house fuel a satis- 
factory business is being done with the metropolitan and Eastern 
Counties markets, and the local demand being also quite up to the 
usual business, quotations remain firm. Barnsley soft coal fetches 
from lls, to 12s, per ton at the pits, secondary grades from 9s. 6d. 
per ton. In best Silkstones, of which less is available, the ruling 
rates are from 12s 6d. to 13s. 6d. per ton. Small coal continues 
to be favourably affected by the sustained activity in the textile 
trades, An improvement is also perceptible in other classes. A 
good business is being done in gas cual, prices in the open market 
being steady, with a tendency towards an improvement in values. 
The gas companies and corporation gas departments are taking 
full deliveries under their contracts. Coke is in rather better 
request, and values are somewhat hardening. 

Pig iron is rather better, and values are steadily improving. 
West Coast hematites are now quoted at 67s. 6d. per ton; East 
Coast at 62s. 6d.; Lincolnshire foundry 48s. 6d.; Lincolnshire 
forge, 46s. 6d.; bar iron, £6 5s, In Swedish iron and steel the 
market continues somewhat unsettled, the lower grades of Swedish 
iron exhibiting a downward tendency, while the higher qualities 
are firmer at former prices. Special brands required for special 
work, more particularly naval work, are rather higher and some- 
what scarcer. : 

The home market does not give any great indications of the 
improvement expected, but there is still general confidence that 
the business will develop in the spring and summer. In several of 
the Sheffield steel works there is undoubtedly more activity. This, 
we are informed, is chiefly caused by the colonial and foreign 
demand, which gives hope of still further improvement as the 
year advances, Crucible steel is in more request, and there is also 
increased work doing in the B and Si departments. 
Heavy forgings have not been ordered to any noteworthy extent of 
late, and railway material manufacturers are still looking for 
further work, which is very much needed, On the other hand, 
boilermakers are doing rather beiter, but it is noticeable that the 
men are employed less on new work than on repairs. 

In the file trade there has been a distinct betterment, more 
particularly in machine-made files. Manufacturers of spades, 
shovels, picks, hammers, and all kinds of excavating and mining 
appliances, are much better off than they were, and when the con- 
fidently expected revival io the South African market takes place 
their business is bound to advance, 

In the lighter staple trades of the city there is not much change 
to report. Cutlery manufacturers state that their principal orders 
are at present on colonial account, and those houses with a large 
colonial connection are fairly well employed. In the silver and 
electro-plate establishments there is rather more doing, and the 
Britannia metal manufacturers have also been better employed 
since the New Year opened. 

The Sheffield cutlery manufacturers and others who use large 
quantities of ivory have not been much relieved by the sales in 





London this week. There were on offer 1718 lots, weighing in all 
714 tons, mostly newly imported ivory. On the first day, the 24th 
inst., 573 lots passed the Roonaan of which 560 changed hands. 
Competition was steadily maintained, and the tendency was 
decidedly to harden prices, there being a general rise all round. 
Buyers have attended from France, Germany, Austria, and the 
United States, the home consuming districts being also well repre- 
sented, more especially Sheffield and London. 

The Sheffield Chamter of Commerce, in its report to be pre- 
sented tothe annual meeting, states that the membership has in- 
creased to 266, a rumber which exhibits a considerable advance 
during last year. The subjects dealt with include trade with India 
and South Africa, Hall-marking of Foreign Plate Act, Merchandise 
Marks Act, 1837, Indian Merchandise Marks, Commercial 
Education, and others. The Council describe the state of trade 
during 1904 as one of considerable dulness, which, however, has 
been general throughout the country, and has extended to com- 
petition abroad. The depression, the Council goes on to say, has been 
somewhat acute, and much distress has been felt by workmen, 
whilst manufacturers have had to be content with greatly reduced 
returns upon business done, anda marked restriction of their 
turnovers. Happily there are signs that the most acute period of 
depression is over, and although it is impossible to prophesy as to 
the future of trade the present aspect of affairs seems to convey a 
promise of better things, which the Council sincerely hopes will be 
realised during the ensuing year. 

The meeting of the Iron and Steel Institute in Sheffield has boen 
fixed to commence on Monday, September 25th, and will last until 
Friday, September 29th. The meetings will be held in the new 
University buildings, which will be completed in time for the 
Institute’s autumnal session, 

On the 25th inst. an extraordinary general meeting of share- 
holders in Cammell, Laird and Co., Limited, Cyclops Works, 
Sheffield, was held at the Royal Victoria Hotel, Sheffield, when the 
chairman, Colonel T. H. Sidebottom, moved the following resolu- 
tion :—‘‘ That the Bill submitted to this meeting intituled ‘ A Bill 
to incorporate a Board of Trustees, and to authorise them to 
acquire the Workington Harbour and Lonsdale Dock Undertaking, 
in the County of Cumberland, and to construct an Extension Pier 
at Workington, and for other purposes,’ be and the same is 
hereby approved, subject to such additions, alterations, or varia- 
tions as Parliament may think fit to make therein and the Directors 
shall sanction.” Mr. A. G. Longden, managing director, seconded 
the resolution, which was carried unanimously. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Wui the pig iron warrant market has this week been weak, with 
business slack, and the prices of Cleveland foundry iron have been 
unfavourably affected thereby, ali other branches of the iron an:l 
steel industries are steadily improving, and the improvement is 
due not in any respect to speculation, but to an increased demand 
onconsumptive account. The chief factor in bringing thisabout has 
been the revival in the shipbuilding industry, which is most pro- 
nounced both in this district and on the Clyde. It was thought 
that the general advance in prices would have checked the demand, 
but it appears rather to have stimulated it, and the second fort- 
night of the month has been as active a time for the placing of 
fresh orders for steamers as the first was; indeed, altogether, 
January has been a record month for the shipbuilders, and there 
is reason to believe there will be work for the new vessels when 
they are ready for sea. 

The shipping trade has so far revived that it has been found 
feasible to make ready for sea, with all possible despatch, a number 
of the steamers that are laid up. Rates of freight, too, have gore 
up in several trades. Further advances in the prices of new 
steamers may thus be looked for, especially as the cost of materials 
is going up. Some of the shipbuilders publicly acknowledge the 
improvement that has taken p'ace in their position and prospects. 
At some of the yards there are now orders on the books that will 
afford full employment for the whole of the year. That being so, 
shipowners may well look for prices continuing: to rise. Both 
shipbuilders and iron and steel manufacturers who supply them 
with materials are now assured that 1905 will be a more satis- 
factory year for them than 1904 was. P 

Among the orders for new shipping it may be mentioned that 
Messrs. Craig, Taylor and Co., of Thornaby, have booked con- 
tracts for three steamers ; and Messrs. Ropner and Sons, Stockton, 
have secured an order for an 8000-ton steamer for Messrs. R. Chap- 
man and Sons, of Newcastle. At West Hartlepool, Messrs. 
William Gray and Co. have booked an order for two steamers for 
Messrs. Lowther, Latta and Co , of London, as well as one fora 
steamer of 5000 tons deadweight for Messrs. Metcalfe, Simpson 
and Co., of Hartlepool. On the Wear, Messrs. William Doxford 
and Sons, Pallion, Sunderland, have secured orders for other two 
turret-deck steamers, each of 7000 tons; and Messrs. Short 
Brothers, Sunderland, will build a steamer for Messrs. Lowther, 
Latta and Co. On the Tyne, Palmer’s Shipbuilding and Iron Com- 
pany, at Jarrow, has obtained orders for two steamers for Messrs. 
Burrell and Co., of Glasgow, who are said to have placed contracts 
for eight others on the Clyde; Smith’s Dock Company, at 
North Shields, has secured orders for a coasting steamer 
for Messrs. L. S. Carr and Co., of Newcastle, another for 
the Wetherall and Co. Steamship Company, of Goole, and a third 
for Messrs, James Deuchar and Co., of Newcastle. The Blyth 
Shipbuilding Company has booked an order for two 5000 ton 
steamers for Messrs. Stephens, Sutton, and Stephens, of Newcastle- 
on-Tyne, who have already this year placed an order with Messrs. 
William Doxford and Co. for a turret-deck steamer. When sbip- 
owners order steamers two or three at a time—there are cases in 
which ten each were ordered by two firms—it may fairly be 
concluded that they are beginning to have confidence in the future, 
and that confidence is imparted to the iron and steel industries. 
Next Monday or Tuesday the South Durham Steel and Ircn 
Company will re-open No. 1 plate mill at the Moor Works, 
Stockton, which has been idle since October, 1902. The mill has 
been considerably improved, so much so that the firm will be able, 
with two mills, to roll more than they could previously turn out 
with three. 

In these circumstances prices of finished iron and steel are 
moving up. Steel angles and joists have been advanced at least 
2s. 6d. per ton, and in one case even 5s. Thus the quotations for 
steel ship angles vary from £5 7s. 6d. to £5 12s. 6d., less 24 per 
cent., and steel joists range from £5 7s. 6d. to £5 10s., less 25 per 
cent. f.o.t. Platemakers having booked good orders and being 
assured of plenty of work for some months are rather independent, 
and local shipbuilders find that they cannot get their requirements 
satistied under £5 17s. 6d. for steel plates and £6 2s. 6d. for iron 
plates, both less 2} per cent., the former being a higher figure 
than was known at an) time last year. For bars, especially iron 
bars, there has sprung up a brisk home demand, more particularly 
from those who require them for smithing purposes, and makers 
are realising £6 5s. for steel bars and £6 7s. 6d. for iron bars, both 
less 24 per cent. f.o.t. Heavy steel rails are likewise in better 
request, and prospects are more satisfactory ; but as yet this has 
not affected prices, which are at £4 10s. net at works, Iron- 
founders, engineers, and bridge builders have lately found trade 
improve, and work is now fuller than it has been for over two 
years. It has thus been found possible to secure better prices. 

Only in Cleveland foundry pig iron and warrants is the market 
less favourable to sellers. On Wednesday morning Cleveland 
warrants fell as low as 47s. 94d. cash buyers, that being 3s. 3}d. 
per ton below the best price touched since the speculative opera- 
tions commenced. The London houses have been holding off 
during the Isst fortnight, and the Glasgow “‘bears” have beaten 
the prices down, but on Wednesday afternoon the’ downward 





movement was checked, and the price went up to 48s, 14d., cash 
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buyers. The drop in prices was favoured by less optimistic reports 
from America, which made it appear that the expectation that 
Cleveland makers would be called upon this year to send iron to 
the United States, as in 1902 and 1903, was not likely to be ful- 
filled, as American furnaces will probably be able to satisfy all the 
demands that American consumers make uponthem. At the price 
which ruled for No. 3 Cleveland pig iron at the beginning of the 
week, it was possible to compete with American iron in the districts 
in the States near the Eastern seaboard. The price of No, 3 
Cleveland pig iron has fallen to 48s.; No. 1 to 49s. 6d.; and No. 4 
foundry to 47s. But the lower qualities are less influenced by the 
fluctuations on the warrant market, and the prices of these are 
maintained, No, 4 forge at 45s. 6d.; mottled at 44s, 9d.; and white 
at 44s, 

Though so much Cleveland pig iron is being rushed into the 
public warrant stores, the production is being increased. Thus 
Messrs. Walker, Maynard and Co , at the Redcar Ironworks, a few 
days ago blew in their fourth furnace, which had been stopped for 
re-lining, and now they have all the furnaces in operation at the 
Redcar works, as well as the two at Coatham Ironworks. The Cargo 
Fleet Iron Company intends next week to blow in the second of 
its two large furnaces. The Tees Bridge Iron Company at 
— has blown out one of its furnaces in order to repair the 
ining. 

The hematite pig iron market is steadily improving, and 
prospects are quite encouraging. The increased demand is not 
speculative, but is needed by actual consumers, who are profiting 
by the revival in the shipbuilding industry. For mixed numbers 
5os. is the regular figure for prompt delivery, 56s. for spring, and 
57s. 6d. for delivery in the second half of the year. Rubio ore is 
very strong at 15s. 3d. per ton c.i.f. Tees, and the rate of freight 
has risen to 4s. 44d. Bilbao to Middlesbrough. 

The shipments of pig iron from the Cleveland district are most 
disappointing this month; they have only reached 41,800 tons, 
against 61,140 tons last month, and 63,952 tons in January, 1904. 
The gamble in warrants is responsible for the great falling off in 
the deliveries to Scotland, for the Glasgow founders can buy 
Scotch iron on cheaper terms. That being so, they have only 
required about 700 tons per day from Cleveland, whereas they 
took double that quantity in January, 1904, and an average of 
2400 tons per day was reported in October, 1903. The curtailment 
of that business is very severely felt. To Germany also the 
deliveries are poor, and for the same reason Cleveland is dearer 
than native iron. 

The figures relating to the stocks of Cleveland pig iron in the 
public warrant stores continue most disappointing. On Wednes- 
day Connal’s reported that they held 228,197 tons—increase for 
month 36,370 tons, not far short of 20C0 tons per working day ; 
and the total output of Cleveland iron by Middlesbrough furnaces 
is no more than 4500 tons per day. The present experience of the 
Cleveland ironmasters is undoubtedly unprecedented, but they are 
hoping to see the stock decrease when the spring trade commences. 

At the annua! meeting of the Cleveland Ironmasters’ Association, 
at Middlesbrough on Wednesday, Mr. Thomas C. Hutchinson, of 
the Skinningrove Ironworks, was elected president for 1905, in place 
of Mr. F. A. E. Samuelson, of the Newport Ironworks, and Mr. 
W. W. Storr, of Boleckow, Vaughan and Co., was elected vice-presi- 
dent. A vote of condolence with the family of the late Sir 
Lowthian Bell, Bart., F.R.S., was passed. He was at one time 
president of the Association. 

The £rimus Slag Paving Brick Company has started works at 
Newport and Port Clarence. It will at Newport obtain the 
molten slag from Messrs, Sir B. Samuelson and Co.’s furnaces, and 
at Clarence from Messrs. Bell Brothers’ works. Mr. J.D. William- 
son, who for many years was manager of the Cargo Fleet Iron- 
works, has been appointed manager. 

The excitement in the coal trade has simmered down, but it has 
been very profitable to those who had coal to sell. They have 
booked very heavy orders on German account—not far short of 
200,000 tons—and as this coal is wanted as quickly as possible, 
collieries, docks, and staiths are very busy, pt prices have gone 
up beyond anticipations. It is probable that if this extra German 
demand had not sprung up lower prices would have ruled, instead 
of which steam coals have improved ls. per ton, and gas coals 
fully 6d. Rates of freight have likewise gone up substantially. 
Foundry coke is dearer, about 17s., f.o.b., being quoted, but 
medium coke has not changed materially, most consumers being 
able to buy it at 15s. 3d. per ton, delivered at the furnaces on 
Teesside, Best steam coal is up to 10s. per ton f.o.b., and small 
to 5s, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been an easier feeling this week in the pig iron 
market, due to a variety of causes, chief among which may be 
mentioned the depression in the stock markets, less favourable reports 
from America, and the increase of stocks of pig iron on the English 
East Coast. ‘I'he demand on the part of consumers appears to 
have fallen away to a considerable extent, and there is an impres- 
sion that not a few manufacturers have, during recent weeks of 
activity, covered their requirements for some time ahead. 

Business has been done in Cleveland warrants from 48s, 2d. to 
47s. 11d. cash, at 47s, 11d. for delivery in eleven days, and 48s, 3d. 
to 48s 44d. one month. Scotch warrants are quoted 53s. 9d., 
and Cumberland hematite 57s. 9d. per ton, with little or no business 
doing. 

The demand for Scotch hematite pigs has been increasing, 
owing to the activity in the steel trade, and prices are 6d. per ton 
higher, merchants now quoting 60s. 6d. for delivery at the West 
of Scotland steel works, 

Prices of Scotch makers’ iron are steady, with a fair demand. 
G.M.B., f.o.b. at Glasgow, No. 1 is quoted 56s.; No. 3, 53s.; 
Carnbroe, No. 1, 57s.; No. 3, 54s.; Clyde, No. 1, 58s. 6d.; 
No, 3, 53s. 6d.; Langloan, No. 1, 64s.; No. 3, 56s.; Calder, 
No. 1, 59s.; No. 3, 54s.; Gartsherrie, No. 1, 59s.; No. 3, 54s.; 
Summerlee, No. 1, 60s.; No. 3, 55s.; Coltness, No. 1, 65s. 6d.; No. 3, 
55s. 6d.; Glengarnock at Ardrossan, No. 1, 59s.; No. 3, 53s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 55s. 6d.; No. 3, 53s.; Dal- 
mellington at Ayr, No. 1, 55s.; No. 3, 52s, 6d.; Shotts at Leith, 
No. 1, 59s.; No. 3, 54s.; Carron at Grangemouth, No. 1, 59s, 6d.; 
No. 3, 54s. 6d. per ton. 

There are 85 furnaces in blast in Scotland, compared with 84 last 
week, and 79 at this time last year, and of the tota! 40 are making 
ordinary, 39 hematite, and six basic iron. 

The stock of pig iron in Glasgow warrant stores shows an increase 
for the past week of 403 tons, and now amounts in the aggregate 
to 12,803 tons, being 614 tons more than at the beginning of the 
year. 

The shipments of pig iron from Scottish ports in the past week 

amounted to 5875 tons, compared with 5325 tons in the correspond- 
ing week of last year. There was dispatched to Canada, 190 tons; 
South America, 135; India, 205; Australia, 45; France, 100; 
Italy, 195 ; Germany, 10; Holland, 30; Belgium, 55; China and 
Japan, 105; other countries, 648; the coastwise shipments being 
4147 tons, compared with 3135 in the corresponding week of last 
year. 
The arrivals of Middlesbrough pigs et Grangemouth amounted 
to 8960 tons, compared with 10,444 in the corresponding week, 
showing a decrease of 1484 tons, and there is now a total 
decrease in these imports since the beginning of the year of 
13,836 tons. 

Since last report a considerable amount of shipbuilding tonnage 
has been placed by Glasgow shipowners on the Clyde and on the 
North-East Coast of England. Two steamers of 7000 tons have 


been placed at Greenock by one firm, and six steamers by 
another firm, the engines to be supplied by Glasgow and Greenock 
firms, 

There is a rather better outlook for pipe founders, a number 





of contracts of more or less importance for cast iron pipes being 
now in the course of arrangement. 

The prospects of the steel trade are brightening, and it is 
likely that the steel makers will be well euipiaged for a consider- 
able time. It is expected that in connection with the large 
amount of shipping placed on the Clyde there will soon be an 
increasing and steady run of specifications for ship and boiler 
plates, as well as other kinds of steel. 

The coal market has been steadier, owing to the indirect influ- 
ence of the strike in Germany. The shipments from the East 
Coast show a considerable increase, and should the strike be pro- 
longed, the Scotch coalmasters and shippers are likely to reap 
considerable advantage. Prices of coal are nominally unchanged, 
but in reality somewhat firmer, 








WALES AND ADJOINING COUNTIES. 
(From eur own Correspondent.) 


THE Cardiff coal trade has continued in some degree of ferment 
all the week, with a good deal of fluctuation about some grades of 
coal, and a certain degree of unsteadiness in the market. Freights 
have been affected by the German strike to the extent of ls. for 
some of the Mediterranean ports since my last report. The 
capture of cargoes of Welsh coal also have not been without effect, 
and have evidently led to the exercise of greater caution. With 
regard to the losses sustained already, a member on ‘Change 
observed this week that, of course, the loss would fall upon the 
insurance offices. The latest statement on ’Change is that the 
‘‘risky ” business is nearly at a standstill. One large cargo left for 
Hongkong at the end of the week. Fully thirty vesseis have 
been reported as arrived upon which the high war risks have 
been paid. With regard to the Welsh coal which is to 
accompany the Baltic Fleet home from Madagascar in six- 
teen Hamburg-American liners, these are expected at Cardiff. 
Ebbw Vale has secured a substantial order for 45,000 tons of coal 
from the Great Northern Railway of Ireland. The price is stated 
to be about lls. 9d. Last year the order was obtained by the 
Tredegar Company. 

Monmouthshire coals, and No. 2 and No. 3 Rhondda, have 
advanced since the German strike. On Monday No. 3 Rhondda 
was ls. higher. The Sicilian Railways are in the market for 
Welsh coal. A more important contract is that of the Swedish 
railways, which is not yet settled. 

During the week prices of best Admiralty touched 14s. 6d., but 
only for a day or two, and in midweek quotations were as 
follows :—Best steam coal, 13s. 9d. to 14s. 3d.; best seconds, 
13s. 3d. to 13s. 6d.; seconds, 12s, 3d. to 13s. 3d.; drys, 12s, 9d. to 
13s.; best smalls, 8s. 6d. to 9s.; best ordinaries, 7s. 6d. to 8s.; 
seconds, 6s. 6d. to 7s.; other kinds, including drys, from 6s. 6d. 
Monmouthshire: Best large, 12s. 3d. to 12s. Od.; best ordinaries, 
lls. 9d. to 12s.; seconds, 11s. to lls. 6d. House coal, best, 16s. 9d. 
to 17s.; best ordinaries, 13s. 6d. to 14s. 6d.; seconds and other 
kinds, 10s. 6d. to 13s.; No. 3 Rhondda, 14s, to 14s. 3d.; brush, 12s. 
to 12s, 6d.; small, 9s. 6d.; No. 2 Rhondda, 10s, 6d. to 10s. 9d.; 
through, 8s. 6d. to 9s.; small, 7s. to 8s, Latest figure for drys: 
None to be bought under 13s. Patent fuel is now at l4s. to 14s. 6d.; 
coke, 16s. 3d. to 16s. 6d. furnace ; foundry, 18s. to 22s.; pitwood, 
17s. to 17s. 3d. Outward chartering active. Mediterranean rate, 
still upward tendency. 

Latest prices on Change, Swansea, indicate that last quotations are 
held, and some classes of coal even advancing ; smalls, for instance, 
are firm and likely to improve still more. Steam coals range up 
to 14s.; No. 3 Rhondda, 13s. 6d. to 14s. Anthracite coal shows an 
advance in some grades :—Best maltiog, 20s. to 21s.; seconds, 17s. 
to 17s. 6d.; big vein, 12s, to 12s. 6d.; red vein, 10s. to 10s. 3d.; 
cobbies, 17s. to 18s.; nuts, 18s, to 19s.; peas, 11s, to 12s.; rubbly 
culm, 4s. 6d. to 5s.; duff, 4s.; patent fuel, 12s. Trade improving ; 
over 15,000 tons despatched last week. La Rochelle took 1000 tons, 
and Bizerta 1160 this week, and Cardiff shipped 1000 this week to 
Pernambuco, 

Since 1902 there has been no colliery disaster of note. In that 
year the principal calamity was on June 3rd, at Vaehrhim, when 
nine men were killed, and at Aberbryssug, Mon., when the loss was 
sixteen. This year has opened badly at one of the western 
collieries, Gowerton, Swansea, which supplies principally the steel- 
works. The colliery is a slant, and here, at the end of the week, 
an explosion occurred with heavy falls by which ten or eleven men 
were killed. 

The prevailing conditions of raw foggy air are regarded by authori- 
ties as tavourable to gas explosions, on necessitating extreme care, 
but this week, in the Merthyr district, a collier was discovered and 
properly punished for having matches in the mine, 

An important prosecution of Dowlais colliers for absenting them- 
selves from work was closed on Monday by the conviction of 127 ; 
four having reasonable excuses. The offenders were mercifully 
dealt with, only 8s. each being levied, though it was shown that a 
lessened output of 1500 tons was the result of the men’s neglect. 
Their plea was that though taken promptly to the collieries the 
trains were not punctual in return, and they suffered in conse- 
quence. The time—the edge of the Christmas holidays, 23rd 
December—probably had more to do with the matter. 

Newport coal business is brisk. Latest report:—Colliery steam 
congested, prices firm ; and smalls, as at Cardiff ; and Swansea, in 
sharp demand. 

As Cardiff freights are now engaging attention. I note some of 
the last fixtures:—To Marseilles, 7f. 50c., and 7f. 75c.; Venice, 
7s. 9d.; Genoa, 6s. 3d.; Alexandria, 6s. 9d.; Gibraltar, 6s.; Port 
Said, 6s. 6d.; Lisbon, 6s.; Las Palmas, 5s. 3d. 

It is reported that agents from the German miners are appealing 
for aid to carry on their strike. The impression is strong that it 
cannot be of long duration from the lack of funds. 

American and German ironmasters are evidently of opinion that 
the time is ripe for exporting steel freely to Wales. In the course 
of last week 2258 tons steel billets came to Newport from Antwerp ; 
on Saturday 1973 tons from Antwerp and Rotterdam ; and 2687 
tons billets from Baltimore, and, again, this week, 963 tons ; and 
from Rotterdam and Antwerp 3606 tons. A good deal of this is 
used up in the Newport district and at the Llanelly Tin-plate 
Works, and 640 tons at Lydney. 

This must tell pet pe | on local works, for, though a fairamount 
of rails for home and colonial requirements are turned out, some 
works, to my knowledge, for the past nine weeks have been only 
employed half time. Imports of ore continue fairly brisk. This 
week Ebbw Vale one day received 5390 tons from Bilbao; Guest 
and Co., 1840 tons ; and the Blaenavon Company, 3250 tons from 
Almeria, and 1750 tons from Passages. Guest and Co. also 
received, vid Cardiff, one cargo from Almeria. 

Pontrhydygrun tin-plate works have been acquired by the 
Edlogan Tin-plate Company, Swansea, and will be started at once ; 
Mr. Rees is to be manager. 

On ’Change, Swansea, little alteration was reported, and, in the 
matter of finished iron and steel, some weakness was shown by the 
fact that buyers had been enabled to get some small concessions 
from sellers, In the warrant market Scotch pigs have fallen 9d., 
Middlesbrough, 3d.; and hematite, 6d. lasgow warrants are 
quoted at 53s, 9d.; Middlesbrough, 48s.; hematite, 57s.6d. Latest 
general quotations are : Welsh merchant bars, £6 2s, 6d. to £6 5s. ; 
Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens best, £4 10s ; 
sheet iron, £8 7s. 6d. to £8 10s.; steel sheets, £8 2s. 6d. to £8 5s.; 
steel rails, heavy, £4 15s. to £4 17s. 6d.; light, £5 15s, to 
£5 17s. 6d. 

The tin-plate market continues firm, and, judging from the ton- 
nage placed, the large shipment of last week will be exceeded this. 
Last week nearly 100,000 boxes were exported. The exact figures 
were 98,905. The receipts from works, indicating good regular 
working, totalled 88,251 boxes. Present stocks are down to 
115,372 boxes. Steady demand for all sizes and gauges of tin and 
black plates,. circles, and also heavy sheets, - Steel trade is also 





brisk ; all furnaces busy, Quotations for tin bars advanced, partly 
due to increased prices of raw material. 

Latest quotations : Bessemer steel coke, 12s, 9d. to 13s.; Siemens 
coke finish, 13s, to 13s, ifd ; ternes, 25 by 20, 24s. to 25s, 6d,; 
best charcoal, 15s, to 15s. 6d.; bi sheets for galvanising, 6ft. b 
3ft., by 30g. per ton, f.o.t., £9 ‘Bs. 6d. to £9 5s.; finished blac 
plate, £8 15s. to £8 17s, 6d. 

Swansea industries very satisfactory, with good prospects. Both 
spelter and copper brisk. Block tin is at £130 5s.; spelter, £25 ; 
lead, £13 ; copper, Chili bars, £67 17s. 6d. 

South Wales stock market is reported as inactive, chiefly owing 
to the disturbed state of thingsin Russia, Even coal shares fell off 
a little towards the end of the week temporarily. With more 
settled conditions, buyers say an advance is certain. 

An important test case was decided last week at Pontypridd, 
The Lewis Merthyr Colliery were sued by a collier for one day’s 
wages. The point rested on refusal of management to let him 
descend at night, begause there had been a partial stoppage in the 
day. Decided in favour of management. 

The movement along the Wye against the Birmingham Corpora- 
tion is gaining strength. Meetings have been held at Hereford, 
Rhayader, and Bwith. At one meeting it was intimated that 
greater need than ever for action was evident, as London had its 
eye on the Welsh watersheds. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal in good demand, and prices firm. House coal in fair 
request. The quantity of coal shipped for the week ending 
January 21st was 78,523 tons—foreign, 68,769 tons; coastwise, 
12,754 tons. Imports for the week ending January 24th:—Iron 
ore, 19,180 tons; manganese ore, 9500 tons ; steel bars, &c., 13,092 
tons; pig iron, 620 tons; scrap, 490 tons; slates, 218 tons ; pit- 
wood, 10,744 loads, 

Coal:—Best steam, 12s, 3d. to 12s, 6d.; seconds, lls, to 
lls. 6d.; house coal, best, 15s.; dock screenings, 7s. 6d. to &s.; 
smiths’ coal, 9s. Pig iron:—Middlesbrough No. 3, 47s. 74d. to 
47s. 9d.; Middlesbrough hematite, 57s. 9d., f.o.b. Cumberland 
prompt. Iron ore:—Rubio, 14s, 6d. to 14s, 9d.; Tafna, 15s, 6d. 
to 15s. 9d. Steel :—Rails, heavy sections, £4 15s. to £4 17s. 6d.; 
light ditto, £5 15s. to £5 17s. 6d.; Bessemer steel tin-plate bars, 
£4 5s. to £4 7s, 6d.; Siemens steel tin-plate bars, £4 7s. 6d. to 
£4 10s., all delivered in the district cash. Tin-plates :—Bessemer 
steel coke, 12s, 9d. to 13s.; Siemens coke finish, 13s, to 13s. 14d. 
Pitwood :—17s. ex-ship. London Exchange telegrams :—Copper, 
a ig to £67 17s. 6d; Straits tin, £130 to £130 5s. Freights 
steady. 








LAUNCHES AND TRIAL TRIPS. 


CLACTON, fast cargo vessel, built by, Earle’s Shipbuilding and 
Engineering Company, Limited ; to the order of, the Great Eastern 
Railway Company ; the mean of six runs on the measured mile gave 
a speed of 144 knots ; trial trip, January 18th. 

IBERIA, steel screw steamer; built by, Blyth Shipbuilding 
Company; to the order of, Messrs. John Hall, jun., and Co.; 
dimensions, 290ft., 39ft. 6in. by 20ft. 9in.; engines, triple- 
expansion ; constructed by, North-Eastern Marine Engineering 
Company ; launch, January 21st. 

San MIGUEL, steel twin-screw steamer; built by, Sir Raylton 
Dixon and Co,, Limited ; to the order of, the Empreza Insulanade 
Navegacao a Vapor, Lisbon; dimensions, 313ft., 42ft. by 27ft.; 
to carry, 3200 tons deadweight and passengers; engines, triple- 
expansion, 184in., 30in. by 50in. by 36in., pressure 180 lb.; con- 
structed by, North-Eastern Marine Engineering Company ; 
launch, January 21st. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Union Electric Company, Limited, has decided to open an 
office at 43, Grainger-street, Newcastle-on-Tyne, which will be 
under the direction of Mr. James Gilman. 

WE are informed that Mr. H. M. Hobart has been appointed 
lecturer in electrical engineering design at the Northampton Insti- 
tute, in succession to Mr. E. Kilburn Scott, who has been appointed 
lecturer in electrical engineering in the University of Sydney. Mr. 
M. Holroyd Smith has been appointed chief assistant in the 
mechanical engineering department, in succession to Mr. W. E. 
Curnock, who has been appointed head of the mechanical engi- 
neering department of the Technical College, Huddersfield. 











NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—S. Aston, to the Pembroke, H. 
Hawkins, to the Firequeen, and R. 8. G. Norgate, to the Vivid, 
all additional, for charge of engine-room artificers in workshops 
training for mechanics, and for examination of candidates for 
rating of E.R.A.’s; F. G. Jacobs, to the Pembroke, H. T. Ham- 
mond, to the Firequeen, and G. C. Bath, to the Vivid, for super- 
vision of machinery of T.B.’s; H. Gaisford, to the Pembroke, for 
supervision of instruction of E.R. Ratings in Belleville and other 
large tube boilers; W. I. Hinchceliff, to the Crescent, additional, 
for dock and victualling yards at the Cape; W. F. Turner, to the 
Crescent, and W. H. James, to the Terror, for Bermuda yard and 
Reserve ; W. Lonnon, to the Firequeen for the Hercules for voyage 
to Gibraltar; W. F. Pamphlett, to the Drake, additional for 
service on Staff of Rear-Admiral Commanding Second Cruiser 
Squadron ; J. 8. Watch, to the Leviathan, additional for service on 
Staff of Rear-Admiral Commanding Third Cruiser Squadron ; J. W. 
Hole, to the Albemarle, additional for service on staff of Rear- 
Admiral Sir R, Poore, Bart.; E. J. Edgar, to the Duncan; J. B. 
Butcher, to the Powerful ; W. Hines, to the Diadem. 











RoyaL METEOROLOGICAL Socrety.—The Council of the Royal 
Meteorological Society have arranged to hold, by permission of the 
President and Council, at the Institution of Civil Engineers, Great 
George-street, Westminster, an exhibition of meteorological instru- 
ments from March 14th to 17tiinext. The exhibition will be chiefly 
devoted to recording instruments; but it will also include new 
meteorological — invented or first constructed since the 
Society’s last exhibition, as well as photographs, drawings, and 
other objects possessing scosecsubagiedttokeneet 

GLascow TECHNICAL CoLLEGE ScrEeNtIFIC Socretry.—At a 
meeting of this body held on the evening of 21st inst.—Mr. R. D. 
Munro, M.I. Mech. E., presiding—a paper was read by Mr. 
Maurice George, B.Sc. on ‘‘ The Electrical Drive of Large Revers- 
ing Engines Working Intermittently,” in which the author’s aim 
was to show that in this class of machinery it was ible to 
obtain by electrically driving it a continuous drive with all its 
a advantages. Reference was made, especially, to 
the substitution of electrical winding for the heavy steam winding 
engines at present ordinarily in use at collieries, and a description 
given of the Ilgner system of equalising the load on the power 
shaft. An installation of winding machinery on the principle 
referred to, now being erected at the Cobbinshaw pit of the Pump- 
herston Oil Company, was then referred to, and the author 
estimated that an electric engine as described would produce one 
horse-power hour on the rope at.a cost of about 36 lb. of steam, as 
compared with 70 lb. to 125 1b, of steam required by a steam wind- 
ing engine of good make. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THOUGH stock-taking and repairing has been, here and there, 
the cause of a slight decrease in activity in several departments of 
the iron industry, the general tone of the iron market over here is 
firm and healthy, and prospects are pretty fair in some branches. 
Naturally, the colliers’ strike in the Rhenish-Westphalian district 
has already been most disagreeably felt, causing restrictions in out- 
put and even stoppages in many cases, The Westphalian Steel 
Works, for instance, have been compelled, through want of coal, to 
dismiss 800 men of the 1200 they employ, and further restrictions 
are sure to take place in various branches if the strike continues, 
The majority of the Siegerland ironworks complain of the insuffi- 
cient omens in coal, and of the exceedingly high prices they have 
to pay i ces | wish to get any coal at all, and at some establish- 
ments a total want of coal has caused them to stop working alto- 
gether. Several blast furnaces have had to be put out or damped 
down until fresh supplies of coal from abroad will enable them to 
re-commence operations, 

According to the Cologne (razette eight steel mills in connection 
with the Steel Convention have joined, for the purpose of forming 
a new Steel Convention, The Steel Convention would grant 
export bounties to the newly formed Steel Convention, while to 
‘outsiders ” such bounties would be denied. Under these circum- 
stances it seems very likely that other works will soon declare 
their willingness to join the Convention. 

Rumours are afloat of a Rivet Syndicate that is going to be 
formed for the purpose of raising the distressingly low prices at 
present paid for this article, 

Both raw and manufactured iron are reported to have been in 
steady request in Silesia. Last week’s accounts generally are 
favourable, activity in almost all trades being lively. Some pretty 
> u contracts have been secured in heavy bars and sectional iron, 
and the railway and engineering department is satisfactorily 
occupied, Rails are firm in price, and in good request. At the 
sheet mills a fair activity is going on, while heavy plates are 
languid, and the business done remains of the hand-to-mouth sort. 
Gas pipes sell fairly well. 

On the 19th inst. the number of colliers on strike in the Rhenish- 
Westphalian district was 195,476, against 175,553 the day before, 
but on the 20th inst. the number of strikers was 195,604 only. 
Since the 18th inst. shipments of coke from the Ruhr district to 
the Saar, Mosel, Alsace-Lorraine, France, and Belgium, have 
ceased. op supplies in coal from Silesia and from abroad come 
to the Ruhr district ; the Bochumer Verein, for instance, bought 
25,090 t. coal from England, and the Silesian ports are constantly 
receiving orders for coal from Westphalia. It is reported from 
Mons in Belgium that numerous trains with coal and coke have 
been sent to Germany, and stocks in the Borinage will soon be 
cleared, if deliveries continue like that even fora short time only. 
The office of sale for the mining district on the Saar has declared 
that no coal is to be sent to the strike district. 

Increasing local demand, caused by the sharp frosts, and by a 
slightly improving activity in the iron trade, have tended to 
strengthen the position of the Silesian coal market. Silesian 
export in coal for December, 1904, was 53,412 wagons, against 
47,025 wagons in the year before; 5504 wagons were sent to 
Russian Poland, 5380 wagons to Galicia, 6731 wagons to Hungary, 
and 4495 wagons to Bohemia ; to other districts in Austria 31,245 
wagons were sent. 

Deliveries in coal, coke, and briquettes in the Rubr district have 
been, during the period from the Ist to the 15th of the present 
month, 1,910,110 t., against 2,144,380 t. in the same period the year 
before; in the Saar district 298,990 t. were delivered, against 
289,140 t.; in Silesia, 751,570 t., against 743,850 t.; and in the three 
districts together, 2,960,670 t., against 3,177,370 t. in the corre- 
sponding period of the year before. 

Though pig iron and most sorts of finished iron are pretty well 
inquired for, the general condition of the Austro-Hungarian iron 
industry is very quiet. At the machine factories a want of employ- 
ment continues to be complained of, and the engineering establish 
ments are but moderately occupied. 

A satisfactory sort of business is done on the coal market in 

Austria-Hungary. In gas coal and in coal for coke making deli- 
veries are about equal to consumption, and the position of the coke 
trade is very favourable. 
_ On the whole, there is more life and briskness felt in the Belgian 
iron industry than in previous weeks, and export prices have been 
raised, thanks to the endeavours of the International Convention. 
Large contracts for pig iron and for semi-finished steel are reported 
to have been placed by American firms with Belgian works. 

The coal in af in Belgium is naturally profiting by the colliers’ 
strike in Rheinland-Westphalia, numerous inquiries are coming in 
from that district, and heavy supplies have already been exported 
to the Rhenish-Westphalian ironworks. 

There is not much ahimation felt in the iron and steel industry of 
France, but the coal trade has been improving since the strike in 
the Ruhr district. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 10th. 

LarGE sales of copper on export account have been made during 
the past week. The requirements for January will not equal the 
sales of December. Recent estimates point out that large sales of 
—_—— will be made on Oriental account at an early day. Some 
14, tons are under negotiation; exports of copper up to 
January 9th, 2214 tons. The larger prolucers are now refusing 
to sell for January and February shipment. The minor metals 
are all active at steady prices. Tin has been fluctuating all the 
past week on account of uncertainty of immediate supplies. The 
official price for tin-plate is 3-55 dols. for 14 by 20, 100 lb, boxes, 
f.o.b. at mill. There is a heavy demand, and premiums are being 
paid for quick shipment, Billets are selling from 2 dols. to 3 dols. 
ad ton above official prices, and enough steel cannot be had. 

he aggregate tonnage contracts for steel are equal to one-half 
the annual product. Since January Ist orders have been placed 
for 75,000 tons of steel rails, making the aggregate about 
800,000 tons a ee contract, although it has been stated 
that as many as 1,000,000 tons are actually contracted for. The 
difference in the figures arises from the point of view taken, Some 
200,000 tons of rails are virtually, but not actually, contracted for 
in addition to the amount above mentioned. The general rule is 
that premiums are being paid over the official prices for iron and 
steel products, and capacity is being strained to the utmost in 
order to supply the more urgent consumers. Reports from 
different points throughout the country strengthen the view that 
the consumption of iron and steel will be exceptionally heavy this 
year. An investigation has been made by interested parties con- 
cerning the probable bridge building, car and locomotive require- 
ments of the railway system, and the highest estimates yet made 
fall below the best figures given, It looks as though prices will be 
higher before the new capacity coming in will be able to put iron 
and steel on the market. 

In other industrial channels the same encouraging evidences are 
manifest. Boiler works are quite busy, some of them sold three 
months ahead. t pipe works are offered more business than 
they are willing to accept. The reason for their hesitancy 
is that they are unable to know the cost of the iron necessary to 
cover their contracts. The hope is indulged in that there will be 
such an increase in furnace capacity long before midsummer as will 
turn prices in the downward direction. Quite a stimulus has been 
recently imparted to the expansion of capacity, but it is too soon 
ag to state authoritatively what amount of additional capacity will 
ventured upon, The distribution of freight throughout the 





country is retarded here and there by a congestion due to ay 
of freight cars, and every effort is being made to overcome the 
difficulty. There are at present no labour agitations in sight, and 
the wages scale will remain undisturbed according to the terms of 
the agreement made, 

New York, January 17th. 

It is now estimated by supplemental information recently 
received that the product of American copper mines in 1904 foots 
up in round numbers 800,000,000 lb. This amount is from 12 to 
15 per cent. in excess of the production of 1903. The most re- 
markable developments have been in Utah and Arizona. Prepara- 
tions are being made in both those States for a great extension of 
producing capacity. The production of the current year will 
very largely increase that of the past year. The cost of copper 
production ranges from 8 to 9 cents per pound. The lowest 
cost is from 3 to 4 cents, and the Highest cost 114 to 12 
cents, Putting the average cost at 10 cents, and copper selling 
at 15 and over, it is evident that there is an enormous margin. 
During the t week the exports of copper to Japan, China, 
Russia, as well as to various European points, amounted to 6209 
tons, and for the first twelve days of the month 8326 tons, which 
indicates a shipment during the month of about 20,000 tons. 
Copper is quoted to-day at 15} to 153 for lake, and 15-10 for 
electrolytic. 

Within a few days 160 tons of tin have arrived, and 700 tons are 
on the way. One vessel, the Menominee, which is due here 
January 24th, has 125 tons. The pig lead market is quiet at 
4-70. Spelter is strong under a fair demand at 6-30 for spot. 

There is a gradual increase in the consumption of iron and steel 
products, and an increasing capacity is being brought into line as 
quickly as possible, and this increase will probably continue until 
the prospective requirements of the country are thoroughly pro- 
vided for. The greater consumers of furnace products will continue 
their policy of buying for forward delivery. No other policy is 
safe under existing market conditions, The greater producing 
interests are apprehensive of a more serious scarcity by midsummer. 
In view of this negotiations are now under way for the purchase of 
Bessemer and basic material for delivery during the summer 
months, and in two or three cases in the autumn months. A year 
ago producing capacity was but half engaged, or little more, and 
we are now face to face with the problem that the present 
capacity will not be sufficient to take care of the urgent wants. 

Nearly all iron and steel prices are just now atastandstill. Any 
attempt to put up prices would probably be rejected, especially in 
negotiations looking to delivery in the summer. The pretext now 
is that coke is scarce and hard to get, but while this is true the 
scarcity is incidental to the season. Coke making capacity is in 
the way of being very greatly enlarged. New ovens are to be built as 
rapidly as the material and workmanship can be had. The steel 
rail situation is the same as a month ago, and the larger systems 
are rather cautious about placing their orders. From all accounts 
there will be more fee wi building done this year than last, and, 
in addition to actual work in sight, there are projections incidental 
to the completing of the new plan of the great railway organisers, 
who are putting their heads together to unify various systems 
under one management. In effecting such a centralised manage- 
ment a certain amount of connecting road is to be built, and certain 
roads are to be extended into new producing territory. The 
general public is not made acquainted with the actual plans of the 
railway managers, but enough is seen to show that there isa broad 
scheme under way, by which existing systems will get together and 
act as one. This unification is due to the threatening action of the 
Government, which proposes to enact drastic legislation to control 
rate charges, in the interests of shippers. While the railroad 
people do not contemplate any antagonism to the wishes and pur- 
poses of the Government, they do propose to put their house in 
order and save themselves from some of the effects which would 
follow were they not united according to the plans now pending. 








THE ENGINEERING STANDARDS CoMMITTEE.—Mr. James C. 
Inglis, general manager of the Great Western Railway, has been 
nominated by the Council of the Institntion of Civil Engineers as 
one of their representatives on the Engineering Standards Com- 
mittee, in the place of the late Mr. John Allen McDonald, 
engineer-in-chief of the Midland Railway. 

THE INSTITUTION OF CivIL ENGINEERS—NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The third general meeting of the 
session will take place on Thursday, January 26th, 1905, when a 
paper will be read, and discussed, on ‘‘ Harbour Construction,” by 
Jas, Mitchell. It is announced that the fourteenth annual dinner of 
the above Association will take place on February 10th. 

THE STRUCTURE oF METALS.—On January 19th Professor J. A. 
Ewing lectured at the Camera Club on ‘‘ The Structure of Metals.” 
In the course of his remarks he said that the study of metallic 
structures, by the aid of the microscope, had now become a very 
important factor in mechanical engineering, and users of steel 
and other metals had come to regard the microscope as one of 
their most valuable accessories. He proceeded to show on the 
screen several specimens of iron, zinc, and cadmium, magnified to 
some hundreds of diameters, and called attention to the various 
patches of which the structures were made up. Each patch or 
crystal had a perfectly regular system of tactics, but the texture 
differed from patch to patch. The crystalline structure within 
the individual grain was uniform, but there was no sort of regu- 
larity about the form of the boundary of the grain itself. Professor 
Ewing explained this problem by using an analogy. If a number 
of children in a nursery were supplied with an unlimited number 
of brickbats, and were allowed to build by placing them side by 
side in a regular tactical arrangement, leaving it to chance as to 
the direction in which each child put down his first brickbat, it 
would be obvious that there would be nothing to check the growth 
of each pile until it came into contact with neighbouring piles. 
Thus, while each child’s pile was uniform in itself, its boundary 
would be an entirely capricious one, depending upon its relation 
to its neighbours. The same thing happened in the crystallisation 
of ametal. The outline of each regularly formed crystal depended 
upon its accidental meeting with other crystals, Turning to the 
effects of strain upon metals, Professor Ewing showed a micro- 
photograph of the fractured end of aniron bar. Here, in spite of 
the general irregularity, the grains showed a predominating 
tendency to be longer in the up-and-down direction than in the 
direction across, The up-and-down direction was the one in which 
the iron had been strained previous to fracture. By means of a 
thumb-screw arrangement, Professor Ewing and his co-workers 
were able to observe the process of extension in one particular 
grain. During the straining the grain became marked by fine, 
black lines, somewhat resembling the crevasses in a_ glacier, 
although there was no actual breach of the metal during these 
preliminary stages of straining. The explanation was that the 
lines did not represent cracks, but simply slips, in which portions 
of the crystal had suddenly slid over one another, leaving a series 
of steps, occurring not simultaneously but successively. The 
lecturer proceeded to give examples of fatigue in metals. After 
5000 repetitions of strain in a straining machine, lines began to 
show themselves in certain of the crystals, After 60,000 repetitions 
a band of blackness made its appearance, showing that fatigue 
had at last begun to cause failure, although there was no trace of 
the crack for several thousand repetitions. The gradual process 
of fatigue produced a sort of disintegration of the crystal. The 
lecturer also touched upon the remarkable characteristic of crystal 
re-growth, which went on in metals under certain conditions 
This process, which went on slowly at atmospheric temperature, 
was accelerated when the temperature was slightly raised. He 
had taken a piece of lead, crushed it in a hydraulic press, until 
no single crystal of more than the most trifling size remained, and 
then let it rest for two or three days in a temperature of some 
200 deg., after which time some comparatively large crystals had 
re-formed, 





BRITISH PATENT SPECIFICATIONS. 
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STEAM ENGINES, BOILERS, &c. 


567. January 9th, 1904.—A.New Tyre or Fire-tune Bolter, 
Gi, Scial, R. Arsenal, Taranto, Italy. 

The object of this invention is to obtain a greater efficiency 
particularly with forced draught, and to ensure a more active 
circulation of water. There are two figures. The drawing shown 
is an elevation in section through the centre line of the boiler. Fis 
the furnace having a semi-cylindrical crown. To the back plate 
of the furnace is fixed a double annulus T containing water, 
through the centre of which the flames pass in reaching the com- 
bustion chamber B. H, H are four cylindrical water vessels 
having fire tubes extending through them from end to end, so that 
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the combustion gases surround the cylindrical vessels H as well <s 

pass through their fire tubes. Above the cylinders H is a 

cylindrical steam chamber R, which contains water in the lower 

part, and which is heated by the combustion gases at the bottom. 

Circulation tubes C! connect the annular water chamber T with 

the steam chamber R, and the tubes C*, C*, C’, C3, and C® connect 

up the other water vessels as shown to the steam chamber R. The 
outer shell S, which forms the wall of the combustion chamber and 
smoke-box, has extended from it the diaphragm Q, which compels all 
the combustion gases to pass the full length of the cylindrical 

vessels H and H in succession.— December 30th, 1904. 

1306. January 18th, 1904.—IMPROVEMENTS IN APPARATUS FOR 
CLEANING BOILER TUBES AND THE LIKE. R, P. Wilson and 
another, 66, Victoria-street, London, S.W. 

The object of this invention is to provide an electro-motor for 
cleaning boiler tubes, and it is made of such form and length that 
it should be capable of being placed within the tube to be cleaned. 
There are two figures. Fig. 1 is an external view of the apparatus 
complete, but with a cylindrical part broken off in the middle. 
Fig. 2 is a vertical section of the motor. The external diameter 
of the motor does not exceed that of the circle of the cutting or 
abrading parts of the rotating cutters or scrapers, so that the 
motor itself may traverse the tube from end to end if desired. 








Fig. t. \, 


There are two pairs of cutters, 4 and 5, each pair being in a 
different plane. 6 is a rack for regulating the feed of the boiler 
tube cleaner, which has its movement controlled in the usual way. 
7 and 8 are the leads for supplying current to the motor. 9 is the 
water connection, the water being supplied through the tubular 
armature shaft to the tool 3, carrying the scrapers 4 and 5. 10 is 
an iron tube forming the yoke of the motor. 11, 11 are the field 
magnet cores, and 12, 12 the coils therefor. 13 is the armature 
and 14 the commutator. 15, 15 the collector brushes, consisting 
of two carbon rods pressed against the commutator by the springs 
16, 16.—December 30th, 1904. 


INTERNAL COMBUSTION ENGINES. 
23,513. October 31st, 1904.—IMPROVEMENTS IN CARBURETIERS 
' FOR INTERNAL COMBUSTION ENGINES, Maryuis Albert de Dion 
and another, 35, Quai National, Puteaux, France. Date under 

International Concention, 9th December, 1903. 
This invention is a carburetter wherein the air inlet pipe and 
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the mixture outlet pipe are throttled simultaneously either 
to regulate the admission while the motor is running or te 
reduce the noise of the motor when the car is standing. There are 
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two figures, The drawing shows a sectional elevation on the centre 
line of the carburetter, and is a carburetter for a twin-cylinder 
motor; }, 61 are plug valves, one for each cylinder on each side. 
The plugs may be rotated by hand or foot ; ais the spraying nozzle 
chamber. The plugs 1, 22 have ports registering with the air 
pipes c,d. The upper ports / are of the same diameter as the 
pipes #, while the lower ports ¢ are wider than the diameter of the 
pipes ¢ in the direction of rotation, so that at the beginning of the 
rotation the pipe d becomes partially throttled before the pipe 
commences to be throttled. This is to avoid too strong a suction 
in the spraying chamber at first, and so prevent an undue feed of 
petrol, which would be wasted. The ports ¢ and fare afterwards 
closed at the same rate. And, further, to prevent this excess feed 
of petrol the plug has in it small supplementary ports y, which 
remain covered by the plug casings during the greater part of the 
movement of the plug, and do not come in line with the air inlet 
pipe until the port f is almost closed.— January 12th, 1905. 


2008. January 26th, 1904.—IMPROVEMENTS IN OR RELATING TO 
ExpLosion Motors, Société Anonyme des Mo’eurs et Automobiles, 

“* Herald,” 71, Avenue de la Grande Armée, Paris, France. 
Date under International Convention, 10th July, 1903 
This invention refers to the construction of admission valve 
operating gear in petrol engines for the purpose of controlling by 
the governor or by hand ; a is the spindle of the admission valve &. 
) is the push-rod for lifting same. The rod / has at its lower end 
the fork c, fitting over the half-speed cam shaftd. In the fork ¢ 


N& 2008. 








is pivoted on a pin /a lever, having twoarm: ¢, f, the one nearly 
at right angles with the other. The lever +, f carries the roller 4, 
and presses upon the cam m by the spcing;. The arm / of the 
lever is connected by a pin to the short :ever 4 upon the spindle 7, 
which spindle has also fitted to it the iever » The cam ™ lifts the 
valve « by means of the roller y aru the rod /,, but if the lever x 
be moved either by hand or by tie governor, the roller g is shifted 
to the position shown in dotted lines, thus modifying the time of 
opening of the valve and shortenirg the period of opening. — /ecem- 
ber 30th, 1904. 


RAILWAYS AND TRAMWAYS. 

2768. February 4th, 1904.—IMpROVEMENTS IN OR RELATING TO 
THE JOINTS AND THE CONSTRUCTION AND SETTING OF TRAMWAY 
AND OTHER Ratts, 8S. Shepherd, Tipton-street, Brightside, 
Shettield. 
This invention relates more particularly to tramway rail joints, 
and its object is to prevent the sagging of the rail ends while per- 
mitting of expansion and contraction. There are four figures. 
The drawing shows a section of the rail and connecting plate, and 
a rail junction or joint before being closed. A A are the two ends 
of the rails. A piece of the ends of each rail web is cut out, making 
elongated slots B in the one rail, B? in the other rail. Fitting into 
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these slots is a connecting plate C of nearly the length of the slots 
Band B*, The connecting plate C is of H section as shown. The 
connecting plate C, while preventing any vertical displacement or 
lateral movement, permits longitudinal action in expansion and 
contraction, and, being simple, the rails can be more quickly laid. 
— December 30th 1904. 


24,144. November 8th, 1904. IMPROVEMENTS IN OR CONNECTED 
WITH AUTOMATIC COUPLINGS FOR RarLway VEHICLES, Fried. 
Krupp Aktiengesellschaft, Essen, Germany. Date claimed under 
International Convention, 1st February, 1904. 

The object of this invention is to enable the swinging head in 
automatic couplings of railway vehicles to be secured to the stem 
of the coupling by means of a clamp, and to enable the head of the 
coupling to be swung out after loosening and pushing aside the 
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Fig. 2. 


clamp when using the screw coupling. There are three figures. 
Fig. lisa part section, and Fig. 2is a plan. The rocking head a 
swivels on the bolt 4, The ends c are prolonged so that they can 
swing over the faces of the narrow portion of the stem d of the 
coupling, Overthe back ends of the lugs or projecting ends c is 
fitted the clip bolt or clamp ¢, having a bridge plate f, which when 
the automatic coupling is in use can be drawn tightly against the 
lug ¢ by means of nuts. By the use of the clip bolt the stem of the 
coupling is not weakened by bolt holes.— December 30th, 1904. 


ROAD MOTOR VEHICLES. 

2642. February 3rd, 1904. IMPROVEMENTS IN OR IN CONNECTION 
WITH THE UNDER CARRIAGES OF MOTOR OR OTHER ROAD 
VenicLes. E, Perkins, 38, Shaw-road, Heaton Moor, Stock- 
port, Lancaster. 

The object of this invention is to enable the vehicle wheels to 


track upon which they run, while retaining the main frame and 
body of the vehicle in the horizontal position, and at the same 
time keep the wheels of the vehicle in a vertical position. There 
are four figures. Fig. 1 isa front elevation of the vehicle, with 
the wheel standing upon level ground, and Fig. 2 a similar view 
showing the wheels on an incline or uneven surface. The wheels 
a are fitted on axle arms / having steering pins ¢ passing through 
the boss c! on the swivelling arm of the axle, and having a nut cl. 
The bracket d fitting below and above the swivel arm cis provided 
with lugs having holes d!, ¢!, and with pins eand el!, The body of the 
axle is formed of the double plates or rods f, i, both of which are 
pivoted at each end to the pins ¢ and ¢!!, The body of the vehicle 
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double rods or plates of theaxlefand ¢, also turning on pivotsin same, 

the lower pin being /. In order to steady the swivelled support / 

thus suspended on the two central pivots, the guide arms é fit 
between the double plates f and the double plates i of the axle. 

The effect of this combination of links and rods isa paralle] motion 

similar to that of a parallel rule, thus keeping the wheels vertical, 

and the part 4, which carries the body in a horizontal position 
when the vehicle is passing over uneven ground.—Jerember 30th, 

1904, 

ORDNANCE. 

2926. February Sth, 1904.—IMPROVEMENTS IN APPARATUS FOR 
SeTtinG TIME AND PERCUSSION FUSES FOR PROJECTILES, A. T. 
Dawson and another, of Vickers, Sons and Maxim, Limited, 
32, Victoria-street, London, S.W. 

This invention has for its object an apparatus that ensures that 

all fuses used for the same range should be set exactly alike, avoid- 

ing so much of that careful observation and steadiness of hand at 

present required of the operator. There are four figures. Fig. 1 

is a plan, and Fig. 2 a centre-line section. The adjustable 

graduated indicator ring A has a stud or projection a on its inner 
surface to engage,with the usual groove of the setting ring of the 
fuse. The ring A is rotatably mounted in a clamp device B by 
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means of screws |”, engaging with a groove a* inthe ring. The 
clamp Bhas a handle / and a clamping screw U1. The clamp B is | 
provided with a spring catch /*, which engages with the usual | 
groove inthe fuse. To set the apparatus the ring A is turned by | 
the finger piece or knob a! till the required setting is brought oppo- | 
site the pointer x on the clamp B. The ring is then locked by the | 
screw }1, This adjusts the fuse setter for the range. It is then | 
necessary to place the stud a of the ring A in the corresponding | 
until it stops by the spring catch )? entering the corresponding 
groove in the body of the fuse. Thus the fuses are set correctly 
without requiring special skill of the operator. — December 30th, 1904, 








SELECTED AMERICAN PATENTS. 

From the United States Patent-office Oficial Gazette. 
775,472. Metriob oF CONVERTING THE ENERGY OF FUEL INTO 
ELectTricaL ENerey, 1. Jone, Chicago, IN,—Viled November 
18¢h, 1901. ; 
Claim.—The method of generating electrical energy which con- 
sists in first combining a metal as the positive plate-with carbon as 


775, 4724 





the negative plate, and alkali as the electrolyte, in a galvanic cell 
at an elevated temperature, generating electrical energy by oxi- 
dation of the metal, reducing the metallic compound formed in that 
oxidation, to the original metal by means of the oxidation energy 





accommodate themselves to the varying character of the road or 


is carried onacross plate supported on the plate g fitted between the | 





the processes subsidiary to the reduction, for heating the said 
galvanic cell, and repeating the oxidation with generation of 
electrical energy, as and for the purpose set forth, 


775,573. DEVICE FOR RELIEVING FORCES DUE TO INERTIA AND 
WeicHt or VALVE Gear, LZ. D. Lovekin, Philadelphia, Pa.— 
Filed February 25th, 1904, 

Claim.—(1) In a steam engine the reciprocating valve combined 

with a closed auxiliary cylinder having an annular steam inlet port 

cut completely around its inner wall intermediate of its ends and 
communicating with a source of steam supply, a piston for said 
cylinder having an annular port F near its lower part and opening 
to the space above the piston whereby said port F and the lower 
edge of the said sane enable it to act as a valve to said inlet port 

to admit steam alternately below and above the piston during a 

short portion of the travel of the piston, and a piston-rod for con- 

necting the piston with the valve mechanism of theengine. (2) 

An auxiliary cylinder for a valve of a steam engine having an inlet 
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port intermediate of its ends and extending around its interior 
wall, combined with a piston D having an extended cylindrical 
part T connected to the hub by webs-E and having an annular 
port F cut entirely through the cylindrical part so as to divide it 
into two portions. (3) In a steam engine, a reciprocating valve 
combined with an auxiliary cylinder, having a steam-inlet port 
nexr its middle, a piston working in the cylinder for controllirg 
the supply of steam above and below it, a pistorf-rod connecting 
th> piston with the reciprocating valve and working loosely through 
the bottom of the cylinder, and a steam joint between the lower 
end of the cylinder and piston-rod consisting of a floating solid ring 
tightly fitting the piston-rod and means consisting of two annular 
faces surrounding the piston-rod and against which the ring rests 
for holding the ring against longitudinal movement but permitting 
it to have small lateral adjustment. 


775,579. EXPANDING LATHE MANDREL, G, Rt, Rich, Chicayo, M/l1.— 
Filid Febcuary 25th, 1904. 
Cluim.—(1) An expansible mandrel comprising a tapered mandrel 
bar, in combination with a correspondingly internally-tapered 
spiral adapted to engage and be expanded against the axial bore of 
the article operated upon, substantially as described. (2) An ex- 
pansible mandrel comprising a tapered mandrel bar, in combina- 
tion with a spring metal spiral of uniform external diameter, and 





| internally tapered, corresponding to the taper of the mandrel bar. 


substantially asdescribed. (3) Anexpansible mandrel comprising 
a tapered mandrel bar, in combination with a spring metal spiral 
whose inner and outer surfaces are flat in the direction of the 


| length of the spiral, said spiral being of uniform external diameter, 


and internally tapered, corresponding to the taper of the mandrel 

bar, substantially as described, 

775.586. VALVE MECHANISM, E. Thomson, Swampscott, and A, A. 
Ball, jun., Lynn, Mass.—Filed May 25th, 1903, 


| Clu‘m.—(1) In an engine the combination of a piston, a cylinder, 


a puppet valve for admitting steam to the cylinder. a two-part 


| valve rod for positively opening and closing the valve, and a 


yielding device included in said rod, which permits the valve to 


groove of the fuse and then turn the fuse setter by the handle } | 





| 
| 
| 
} 


open under a predetermined compression, (2) In an engine the 
combination of a piston and cylinder, a crank shaft, a cam, an 
outwardly-opening valve of the puppet type. for admitting vapour 
to the engine, a two-part valve-rod for positively opening and 
closing the valve. and a spring coupling for the rod, by means of 
which the valve is permitted to open irrespective of the position of 
the actuating means, whenever the back pressure in the cylinder 
exceeds a certain definite amount. 








ConTRACTS —Messrs, Graham, Morton and Co., Leeds, have 
recently completed two contracts for the supply and delivery 
of coal-handling machinery, the first for the Australian Gas Light 
Company, Sydney, and the second one for St. Heliers Gas Works, 
Jersey. The latter contract also included a 40 horse-power steam 
engine, and requisite gearing for driving the installation.—The 
Worthington Pump Company has secured orders for a large cooling 
tower plant required for the Premier—Transvaal—Diamond Mining 
Company, and for complete condensing plants for Freemantle, the 
Amalgamated Railway and Carriage Works, two sets for the New 
Comet Mines, and combined sets for the Malta docks and for the 
Tientsin Electrical Company.—Messrs, Coombe Barbour are build- 
ing three vertical triple high-speed engines of the enclosed type for 
the Belfast Tramway Power Station. Each engine will develop 
1550 brake horse-power at 180 revolutions.—Messrs, Lobnitz and 
Co., Limited, have received an order for gold dredging machinery 
for Burma, which is to be built under the direction of hones. Burt 





of carbonaceous fuel, utilising the waste heat given off in any of 


and Kirkealdy. 
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THE SPECIFIC HEAT OF SUPERHEATED 
STEAM. 
No. I, 


In the issue of Toe ENGINEER of 8th July last a chart 
of the specific heat of superheated steam was worked out 
from the experimental results obtained by Professor H. 
Lorenz in an investigation carried out in 1903. If 
the specific heat were really constant as it was 
supposed to be, its careful determination would not be 
a matter of extreme labour; but as various determina- 
tions have given values ranging from ‘40 to above °90, 
and as it has, therefore, for some years past, been 
apparent that the true value varies largely with the 
condition of the steam, it has become an extremely 
laborious and tedious undertaking to find, experimentally, 
the true value at a sufficiently large number of points to 
afford means of constructing an accurate chart such as 
that above referred to. Professor Lorenz's investigation 
occupied several months, but it yielded only eleven 
points for our chart. The resulting roughly approximative 
character of the chart was, therefore, insisted on; but 
we also pointed out that it left little doubt as to the 
general character of the variation of this interesting 
steam quantity. The chart was constructed with pressure 
and temperature ordinates, and across it was drawn a 
series of curves along each of which there is constant 
specific heat. The general trend of each such curve is 
parallel to the saturated steam curve, although at high 
pressures they all exhibit a tendency to turn away from 
this saturated curve in the direction of higher temperature. 
The successive curves show smaller specific heats the 
further they lie from the saturated curve. Close to the 
saturated condition the indication is that it ranges from 
about *6 at low pressure to over ‘7 at high pressure. 
Remote from the saturated condition there is as yet no 
experimental evidence of its falling much below the 
orthodox °48, 

Professor Lorenz's later examination of his results led 
him to publish in the Z. d. V. deutscher Ingenieure of 
August 6th the formula 


0°48 +1 480 000 £. 


This formula, however, would not agree with our chart, 
the results of which could not be expressed by so simple 
a formula. 

In the last November number of the Journal of the 
Polytechnic Institute of Worcester, Mass., U.S.A., Pro- 
fessor Sidney A. Reeve contributes an interesting article 
on the ay of recent investigations of this subject. 
He quotes at length the almost wildly discordant results 
obtained by different physicists—Hirn, Zeuner, Mac- 
Farlane Gray, Delarouche and Berard, Griessmann, of 
Dresden in 1908, Carpenter of Sibley College, Emmet 
of the Franklin Institute, Weyrauch of Stuttgart, and 
J. H. Grindley in vol. 194 of the “ Philosophical Trans- 
actions.” Grindley’s figures start at -40 at 10 lb. per 
square inch absolute pressure and low temperature, and 
range up to ‘61 at the same pressure and high tem- 
perature, and ‘66 at 85 lb. per square inch and slightly 
higher temperature. He finds a decided rise in specific 
heat with temperature, at constant pressure, while 
Griessmann obtains a slight but much smaller similar 
rise. But Carpenter gives in May, 1904, from experi- 
ments made in 1901, the formula, -46 + ‘0015 p, 
declaring that the variation with temperature—without 
change of pressure—is too small to be measured 
authentically. 

One reason leading to discrepancies of observation has 
lain in the circumstance that all these measurements have 
been made by expanding what was supposed to be dry 
saturated steam and what would be dry saturated 
steam according to Regnault’s method of obtain- 
ing this quality of steam. This method consisted 
in separating by gravity the water from the product of 
evaporation, 7.¢., by use of the difference of specific weight 
between water and steam. Recent researches appear 
to show conclusively that this process cannot be relied 
on to give pure steam; but this statement provokes the 
question, What is pure steam, as distinguished from 
an intimate intermixture of water and steam? About 
water in bulk,-or, as it is humorously called, “solid” 
water, between whose particles no gas or steam pene- 
trates except in the gross form of bubbles, there is no 
ambiguity; nor is there any about clear steam gas. 
But between these simple conditions there almost 
certainly lies an intermediate condition in which a 
cloud of myriads of microscopically minute particles 
of water float in an atmosphere of pure steam. Each 
such particle may be a conglomeration of some hun- 
dreds or thousands of water molecules. The provess of 
evaporation of water is accomplished by pouring heat 
into water, and, as each portion of steam in being gener- 
ated carries off a very large quantity of latent heat, it 
cannot be conceived intelligibly except as the break- 
ing of a water particle into two parts, a small part of 
steam and a relatively large part of water, the latter 
part giving up heat to supply the latent heat of the 
small steam part. In giving up this heat suddenly it 
must be lowered in temperature, and it cannot be 
again ready for a new evaporative discharge of steam 
until it is once more heated to this higher temperature. 
In the mass of water those particles from which the 
steam is at any instant being actually formed seem to 
oscillate in temperature. The frequency of the oscilla- 
tion may be very high and its range small, but the exist- 
ence of such oscillation can hardly be doubted. In the 
condensation of steam the cloudy condition is nearly always 
pees and as each tiny particle of cloud water results 

y condensation it gives up a quantity of latent heat rela- 
tively so large that the steam immediately surrounding 
it must be raised to a higher temperaure. Thius, in conden- 
sation the oscillation of temperature seems to occur in the 
steam. When hot water under high pressure is expanded, 
the resulting drop of pressure is accompanied by partial 
evaporation. If the process be performed adiabatically, 





the latent heat of evaporation is partly supplied by the 
cooling discharge of heat from the water that remains 
unevaporated, and partly from the already formed steam 
which is also being cooled. It seems clear that this 
adiabatic expansion must result in cloud. The steady 
evaporation at apparently constant pressure and tem- 
perature can be rationally conceived only asa progression 
along a minutely zigzagged line on the p v di , the 
downward zag which lowers both temperature and 
pressure of the water being adiabatic. Although in the 
steam space, well removed from the region where 
evaporation or condensation is proceeding, there may 
be thoroughly dry steam, it seems very improbable that 
under any circumstances can cloudiness be avoided in 
that region. Thus it seems to be of the essential 
physical nature of the operation that an intermediate 
stage comes between the condition of “ solid” water and 
that of dry steam, this intermediate stage being con- 
veniently termed steam cloud. And no doubt this con- 
dition of steam-cloud shades off quite gradually into 
that of dry steam by diminution of the size of the 
water particles, and probably also of their number per 
cubic inch. 

Mr. Sidney Reeve believes in nothing but water on the 
one hand, and steam on the other; and although, of 
course, he is as well aware as anyone else of the existence 
of steam cloud, he is impatient with the “love of mystifi- 
cation which seems to pervade all thermodynamic 
workers,’ and this appears to him to inspire all reference to 
an intermediate condition. He does not appear to recog- 
nise that the real question is as to whether this steam- 
cloud condition is not passed through as a physical 
necessity in going from water to steam, or vice versd. 
Everyone acknowledges that steam cloud exists some- 
times. But if it is a stage necessarily passed through, 
it is quite fair to say that water substance, in this con- 
dition, is neither water nor steam. It is the substance 
in contact with every evaporating water surface, that of 
the envelope of every evaporating water drop and of 
every water drop which is acting as a condensation 
nucleus, 

Regnault’s measurements of the latent heat of evapora- 
tion, and of the specific volume of saturated steam, were 
indeterminate so far as this cloudy stage affects the 
roatter. Steam-cloud close on the condition of dry steam 
gas does not s¢parate into water and steam by specific- 
gravity precipitation; the watery particles are too small 
to fall readily through the steam bath in which they float. 
Tt is quite a physical possibility that they should have no 
tendency even to settle downwards. Regnault had no 
means of knowing whether he was taking measurements 
on the inner or the outer boundary of this intermediate 
stage. It appears now certain that his measurements 
lay nearer the inner than the outer boundary. But, of 
course, it absorbs much more heat to dry off the final 
cloud stages than to heat further beyond the outer 
boundary. The determinations of specific heat of super- 
heated steam have generally been based upon measure- 
ments of total heat, from which Regnault’s total heat of 
saturated steam has been subtracted ; this, at any rate, 
is the principle involved in the calculation, and the ex- 
perimental discrepancies are partly accounted for by the 
ambiguity and uncertainty of the starting point. 

One of Mr. Sidney Reeve’s objections to the methods 
employed is that they assume “that steam is more or 
less close to the condition of a perfect gas, whereas it is 
not a perfect gas nor may it ever hope to be.” Without 
speculating as to what the hopes and fears of superheated 
steam may be, we may be certain that, reckoning its 
measurements as if it were bound to obey the pu= Rt 
law is treatment the legitimacy of which it would indig- 
nantly repudiate. 

The methods employed also involve more or less rapid 
outflow of the steam from higher to lower pressure, and 
the doubt as to the energy spent in producing kinetic 
energy, not only in the main steady flow, but also-in 
eddies, has a considerable disturbing effect upon the cer- 
tainty of the calculated results. This wire-drawing pro- 
blem has always been a great stumbling-block in many 
departments of practical thermodynamics, and whoever 
succeeds in putting the phenomena of wire-drawing upon 
a clear and experimentally authenticated basis of ascer- 
tained physical fact will deserve well of the steam- 
engineering profession. 

We agree very much with Mr. Reeve in his remarks 
upon “the unsatisfactory present state of our knowledge 
upon this subject,” and in urging that its reinvestigation 
should be “by no means a difficult task in proportion to 
its importance”’ by help of “the laboratory of the modern 
technical college.” The research funds of our engineer- 
ing institutions might be better spent in this and similar 
directions than in some of the extremely unpractical lines: 
actually taken. : 

Some little time ago Mr. Reeve plotted a diagram of 
superheated steam whose co-ordinates were temperature 
and entropy, and at many different points of which he 
marked in figures the specific heat as determined by Mr. 
Grindley. Although these ‘plottings are very erratic, 
they exhibit a clear tendency towards higher specific 
heats at the same low pressures but at higher tempera- 
tures; but this tendency becomes less and practically 
disappears at moderately high pressures. In most parts 
of the diagram along equal low temperatures there is a 
decrease of specific heat with rise of pressure, but at 
higher temperatures the opposite variation is shown; 
and over the whole diagram this. effect is relatively 
small and uncertain. These variations directly con- 
tradict Professor Carpenter’s results, and are incon- 
sistent with our diagram of last July based on Professor 
Lorenz’ measurements. - Mr. Reeve says he “ re- 
computed Grindley’s observations by the pure thermo- 
dynamic method; that is, by one treating of heat 
solely as energy, without any question. as to. the 
volume of the superheated steam’ and ‘the external 
work done by its flow, nor any question as to what 


in such a way as to avoid question of specifie volume, as 
the methods used do not directly determine this element. 
How consideration of “the external work done by its 
flow” is to be rationally avoided we confess we do not 
comprehend. 

Later on Mr. Reeve attempted to collate by the same 
method Griessmann’s results alongside those of Grindley ; 
but nothing but discordant confusion resulted. He then ~ 
attacked the problem by another graphic method, the 
new di having temperature and total heat es 
ordinates. This seems very much more satisfactory, as 
representing much more directly the actual measure- 
ments made. Moreover, as he remarks, on’ such a 

i as this, the slope of any curve giyes 
the specific heat corresponding to any change of 
physical condition represented by the path of the curve; 
so’ that, for instance, the slope of a constant pressure 
curve on this chart is the specific heat at constant pressure. 
Thus, besides obtaining detached points on this chart, he 
is enabled to make corrections by the knowledge that the 
various parts of a series of such curves should fit each 
other in regard to slope as well as in regard to position. 
By help of this kind of graphic rectification and interpola- 
tion, he has calculated a table of results ranging by 
5 deg. Fah. intervals from 145 deg. to 365 deg., and at 
sixteen pressures ranging from 3.]b. to 150 Ib. per square 
inch. He says that “such a field of co-ordinates is not 
sufficiently standard in its character to warrant the 
reproduction here of the derived curves.’ Without pro- 
fessing to understand exactly what; this means, we may 
express regret that this reason prevents us seeing the 

i itself. The table shows everywhere a rise of 
specific heat with temperature. The variation with pres- 
sure is a rise up to a certain limit of pressure, beyond 
which there follows decrease of specific heat. The whole 
yariation is relatively small, and the limit of pressure 
giving maximum specific heat shifts towards higher pres- 
sures for higher temperatures. But aclose examination of 
the table reveals an extremely erratic character in the 
differences between successive values, and this is probably 
the reason why the diagram is not considered good enough 
for publication. Here are specimens of the figures given 
in the table :-— 





Absolute pressure, 3 


7 iA 
Ib. per square inch. 30 70 (105s «150 


| 144 





Temp. Fab. 
145 -322 

212 -386 | -386 

252 -432 | -464 

307 -588 

332 

363 


-438 
-604 | -536 
-704 | -582 





If, adhering to this form of diagram, Mr. Reeves will 
trace upon it a continuous constant-pressure line carried 
through the three regions (a) pure water, (b) evaporation, 
and (c) pure steam, he will perceive that the part (a) is 
nearly a straight line; that through (b) is also a straight 
line. but with zero slope; and that through (c) the final 
slope is something like twice as great as in (a). In (c) 
the specific heat is infinity. If, now, we admit that there 
are no absolutely sharp corners in actual physical dia- 
grams, and that the three parts (a), (b), and (c) are pro- 
perly joined by rounded-off corners, the general character 
of the variation along this diagram of the specific heat 
of water-substance becomes at once apparent. 











ARMOURED CRUISERS. 
(By a Foreign Correspondent.) 

In these last years the armoured cruiser has developed 
into a fighting unit representing the most perfect com- 
promise between warships of powerful armament and 
invulnerable protection and cruising ships, as they were 
criginally intended to be. The question has actually 
been put: “Battleships or armoured cruisers ?.” and some 
nations. who could not afford to answer, “ Both,” have 
decided in favour of the latter. The present’ Minister of 
Foreign Affairs in France strongly advocated some years 
ago the “unification of armoured ships,” and the standard 
type, propesdd) to answer all the requirements of naval 
pas was the battleship-cruiser—a sort of jack-of- 
all-trades war vessel carrying formidable guns, well pro- 
tected, and running at 25 knots! ‘The long-cherished dream 
of the nouvelle école, the “swift greyhound of the sea,” 
is not-far from realisation in France. Mr. Charles Bos, 
in his report on the Navy Budget for 1905, formulates a 
naval me, the clow of which is the construction of 
nine basthoaliig-craiaers, with a speed of 24 knots, and it 
is said that this programme has been inspired by naval 

8 


‘authorities of great competence, such as Admiral 


Fournier, Campion, andthe Chief of Naval Constructions, 
M. Bertin. Whatever gay be the standpoint of every 
particular country, iis admitted by all that any nation 
aspiring to the commercial or military supremacy of the 
sea, beyond the boundaries of the fatherland, can only 
obtain or maintain it with theaid of speedy warships—in 
other words, by means of armoured cruisers. It is, no 
doubt, acting upon this theory that the British Admiralty 
has conceived the most radical reform in the organisation 
of the fleet—the constitution of seven cruiser-squadrons 
attached to the Channel, Atlantic, and Mediterranean 
fleets, or stationed in the Far East, Australia, and India— 
the indispensable force to secure the command of the 
seas. At the end of this year England will dispose of 
twenty-six up-to-date armoured cruisers of the Drake, 
Cressy, Monmouth, and Devonshire classes, not to speak of 
others of less importance, nor of those of doubtful fight- 
ing value forming the Particular Service Squadron. The 
Navy Department of the United States of America is alse 
following, on a small scale, the policy of Great Britin. : 
It has now created an Atlantic Squadron or station: 
armoured cruisers, which wilt comprehend, at the¢ 





amount of disgregation work be present.” We quite 
agree that these,-experimental resylts should be treated 


of. their completion, the Colorado, West Magy 9 oP 
Maryland. The new..current of ideas is, aioe 
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decidedly in favour of this craft, and it may be worth 
while examining the progress of construction in this 
direction. py 

What confers now to the subject of armoured cruisers 
a special interest is that, after a period of abstract specu- 
lations, the ideas and tendencies of two “schools” are 
being actually carried into practice. The Vittorio 
Emanuele and the Edgard Quinet are the results of the 
efforts made to create an intermediate type, a hybrid 
between the battleship and the armoured cruiser ; and as 
these results are remarkable for the great disparity which 
characterises them, some information on the Quinet may 
prove instructive, especially as she possesses at least as 
many peculiar features to recommend her to public dis- 
cussion as the Italian ship, on which so much has been 
said and written. 

The keel of the Edgard Quinet was laid at Brest in the 
end of September, 1904. The original plans of this vessel 
have been repeatedly modified during this last year, 


and even at the present moment are not settled in all } 


their particulars, owing most probably to the lessons 
taught by the Russo-Japanese war. The reports on the 
naval combats in the Far East are apt to be modified by 
later official publications, but such as they are, even if 
not completely reliable, they must be given attention by 
naval designers. If the British Admiralty has suspended 
the construction of the 18,000-ton battleships, no doubt 
owing to the importance torpedoes and mines have had 
in this war, it is most natural that French authorities should 
be so much influenced, as they have been, by the effects of 
gun fire at the battle of Chemulpo, and hence have modified 
many of the original features of the Quinet. The Edgard 
Quinet, as far as protection is concerned, was going to be 


an improved Gambetta or Renan; but side armour has | 


been reduced to 6in., and the weight thus economised— 


300 tons—has been dedicated to an increase of the coal | 
The cases of the Gromoboi and the Novik | 


supply. 
are surely responsible for this decision. The former, 
belted with 6in. armour and with 6in. armour to protect 
her casemates, is reported to have scarcely suffered any 


damage, though most violently attacked by gun fire. | 


The Novik, which had luckily escaped the Japanese 
scouts and taken refuge in a Chinese port, when com- 


pelled to leave it was sacrificed by her commander | 


owing to her insufficient coal supply. The amount of 


ammunition provided for the Quiaet marks a decided | 
improvement on all other existing ships of her class; it | 


has been much increased since the vessel was first 
projected. 


With the rate of fire of modern guns, battleships 


engaged in a regular battle will run short of ammunition | 


ina couple of hours. This is not a difficult prediction 
to make, but facts that confirm it are very likely to recall 
the attention of naval designers to this truth. The 
splendid performance of the Askold in regard to gun fire* 
may be gratifying to the artillerist, but constitutes a new 
source of preoccupation for the constructor. 


to fire? Itis true that the enemy by this time is most 
likely to be in the same conditions, but if a superiority is 
desired for gun fire it must be supported by a correspond- 
ing amount of ammunition. What is usually the case, 
especially in cruising ships, is that the strength of the 
armament is not in proportion with the ammunition 
supply. According to Le Yacht, it is the example of 
Kamimura’s fleet of cruisers, which had to abandon the 
chase of the Russian ships in flight for want of ammuni- 
tion, that has induced the French Minister of Marine to 
order a better ammunition supply for the Quinet. 

The following comparative table is given to put in 
evidence the principal characteristics of the most im- 
portant types of armoured cruisers :— 


What will | 
be the use of the wonderful instruments of destruction | 
carried by warships, when these will have no more shells | 


| power, and the corresponding speed was again little above 
21 knots. New trials took place on October the 21st, 
1904, in the waters of Douarnenez, when with new screws 
and under uncommonly favourable conditions, she finally 
| attained a speed of 21°8 knots, 1°2 knots less than the 
| projected speed. No doubt every tenth of a knot above 
| the 21, which were easily obtained, cost a disproportionate 
| increase of power, and this proves that such a vessel, of 
| 11,800 tons displacement, having 477 x 633 x 26} as 
| principal dimensions, would have been a more efficient 
| fighting unit with 21 knots speed, 24,000 indicated horse- 
power, and a stronger armament than that which it now 
| has—two 7°6in. in single turrets, and fourteen 5:5in. 
| guns as primary and secondary armament. A couple of 
| knots above the average of speed reached by ships of the 
| same class are not likely to confer on an armoured ship 
| such a decided superiority as the nowvelle école anticipates: 
it will always enable this cruiser to avoid a battle with 
tivals of the same size; but though this practice of 
refusing a combat may be under circumstances the right 
one to recur to, it must not be assumed as a canon of the 
art of naval construction. The most striking features of 
the Quinet are the speed and the horse- power projected to 
propel her at 24 knots. At first sight the figure 40,000 is 
more suggestive of a misprint than of the actual amount 
of horse-power estimated, but it is nevertheless a fact 
that the Quinet’s engines will be projected to develo 
this, the highest power ever estimated for a war attr 
Comparing the Quinet to another armoured cruiser, say 
the Duke of Edinburgh, a parallel between the two vessels 
is more than anything else likely to convey an idea of 
| their relative military value. The boilers of the Quinet 
have not yet been decided upon, but they will probably 
be of the Belleville type ; the weight of machinery will be 
3600 tons, and the corresponding weight in the Duke of 
Edinburgh is 2250 tons, the difference being 1350 tons, to 
carry which an increase of displacement of about 350 tons 
| may be roughly assumed for increased weight of hull, 
| equipment, personnel, &c. On the basis of this com- 
parison it may be said that the tactical superiority of the 
Quinet over the Duke of Edinburgh—2 knots more in 
speed—costs her approximately 1700 tons. A comparison 
of the offensive qualities of both ships may be made on 
the basis of their armaments, as given below :— 
Edgard Quinet. Duke of Edinburgh. 





Primary { Two 9-4in, (240 mm.) Six 9-2in., 50 cals., in 
armament | in single turrets single turrets 
S “ Sixteen 6-4in. (164 Ten 6in. in casemates * 
ee { mm.) in double tur- 
| \ rets and casemates 
Right 2-2in. (65 min ) 
Tertiary —— 3-pdrs. (47 Twenty 3-pdrs. 
armament } Two 1-pdrs. (37 mm.) Eight pom-poms (l- 


pdrs.) 
* Subject to alteration ; it is intended to increase the calibre. 


As far as armour is concerned, both ships are equally 
well protected at the water-line—6in. plates amidships. 
In the Duke of Edinburgh the side armour extends to the 
upper deck, forming a central redoubt between the battery 
deck and the main deck*; in the Quinet no side armour 
is carried above the berth deck. Of course, the Quinet is 
decidedly inferior to the Duke of Edinburgh in heavy 
| gun fire and protection; it is clear that she is principally 
intended to fight minor cruising ships or auxiliary 
| cruisers; to overtake them and annihilate them, and toc 

destroy the enemy’s commerce; she is further intended 
to protect colonies, and no doubt she has all the elements 
to answer these requirements; but it is irrational to 
think that a fleet of such fighting ships, backed by torpedo 
boats and submarines, could be successfully opposed to 
a fleet of battleships, cruisers, and torpedo craft. Are the 
enormous sacrifices made to speed, in vessels of big size, 
therefore justified ? 











Principal characteristics. | Edgard Quinet. D wa i a Washington and class. Gromoboi. | Roon and class, 
piers tin | 
Nationality . oo ee vets French. British U.S. of America Russian | Cerman 
Displacement ... ... ... ...| 14,000 tons 13,500 tons 14,500 tons 13,400 tons | 9370 tons 
Length at the water-line ... ...|  528-2ft. 480ft. 502ft. 473ft. | 404ft. 
Speed ot ri pics <6 a 24 knots 22. knots 22 knots 20 knots } 21 knots 
LHP. ... | 40,000 23,500 25,000 18,000 | 19,000 
Machinery Three sets _ Two sets Two sets Three sets Three sets 
ee = ... |Not yet decided ! er Wilcox } 16 Babcock & Wilcox 30 Belleville | 16 Diirr 
Coal { Normal Core 1500 tons 000 tons 900 tons 800 tons 850 tons (!) 
\ Bunker capacity 2400 tons t 2000 tons 2500 tons ‘wephegentuce oil 








The principal data of the Quinet show that she almost 
realises the ideal of a battleship according to the new 
school, in theory at least, because trial trips will say the 
last word on the choice of her great speed. When- 


ever high speeds seem necessary to secure tactical | 


qualities, upon which special weight is laid, designers do 





The great length of this vessel will certainly please the 
naval designers, who see in the Edgard Quinet an 
“ideal”’ ship as far as her geometry is concerned. In 
work at naval yards, smartness of form is frequently 
given more weight than economical considerations, and 
very often the “appropriate” length to secure the 


not hesitate to over-powera ship, though they all admit | “ economical speed ” is a confused theoretical expression of 


that the practice is most uneconomical, and means a 
burden on the vessel throughout its life, in the best of 


| @ phenomenon of the ship’s propulsion, which turns out 
|in a most uneconomical practice. The “appropriate ” 


cases, and is nearly always the cause of unpleasant length for every ship is a compromise of the most 
experiences. The Jeanne d’Arc is an instance which the | complicated nature; in regard to economy the length 
builders of swift cruisers ought to bear well in mind; her | chosen for the Quinet is in great part responsible for the 


three engines and forty-eight boilers occupy nearly all the 
space available on the ship; the magazines, ammunition 
hoist, the auxiliary machinery, and the space reserved for 
crew and officers are all unfavourably influenced by the 
arrangement of the propelling machinery, estimated to 
develop 28,500 horse-power, and run the ship at 23 knots. 
It is well known that her trials were very troublesome, 
and some figures taken from official communications are 
likely to prove of interest. At her estimated power her 
mean speed was little above 21 knots; the ship was 
docked, painted afresh, the bilge-keels removed and the 
trials repeated. This time the combined efforts to raise to 
the maximum mazimorum the power of her engines 
succeeded in obtaining more than 80,000 indicated horse- 


enormous cost estimated for the hull; if to this the 
local conditions are added, the “8 hours day,” + the 
excessive cost of machinery—about 5 to 5} million francs 
—it is no wonder that the cost has been estimated at 
40 million francs, more than 1} million pounds, including 
launch, trials, &c., a price never reached by any battleship 
of any nation, until now. The nine armoured cruisers of 
Mr. Charles Bos’ programme are also estimated at 


* The Duke of Edinburgh, the Black Prince, and the projected ships of 
this class, mark a great improvement on the Drake, Cressy and Devonshire 
classes, on account of their better distributed side armour ; they are the 
first cruising ships of British design with complete belts. 

+ French officials ascribe the cause of the enormous costs of naval 
construction to the small efficiency of Government yards under the 
régime introduced by Mr. Pelletan; the average time of useful work 





* Before steaming for Shanghai on the 10th of August she tock a very 
active part in the battle, and was able to fire 200 Gin. and 300 Sin. shelis 
om thetmemorahle day. 


d daily is: 34 hours in Toulon, 5 hours at Brest, 54 hours at 
Lorient. In Italy this time averages 6} 


to 7 hours, in Germany more 
than 8 hours. The price per ton of displ it was calculated in France 
at £-.00 for the Naval Programme of 1900 ; now it is still higher, 











40 million francs each, whilst six smailer cruisers— 
12,000 tons—are to cost 180 million francs. 

The great length is sure to make of armoured cruisers 
the favourite target for destroyers and submarines, in sea 
fights in the future, not only on account of the size of the 
target, but also because of the incapability of rapidly 
altering the course of such long vessels. Their evolutions 
in manceuvres have already proved how difficult it is to 
steer them; those who will have to attack a fleet of 
armoured cruisers in a line formation will find it a golden 
opportunity to show the efficiency of torpedo craft. The 
figures given below, which show the area of the immersed 
longitudinal plane of some typical armoured cruisers, 
may be assumed as a measure of the probability with 
which they are likely to be hit by torpedoes ; for the sake of 
simplicity it is assumed that they show the enemy their 
full broadside. 

Area of immersed 


Ship. longitudinal plane, 
Ps Square feet. 


Edgard Quinet ... 13,5 

Duke of Edinburgh 12,500 
Washington ... 12,650 
Gromoboi 13,250 
| a ae ae 9,300 
Vittorio Emanuele 10,500 


The Vittorio Emanuele, which is also a compromise 
between the battleship and the cruiser, may be well called 
an armoured cruiser according to the meaning usually 
attributed to this denomination. All armoured ships, 
even the Garibaldi class, are officially classified as navi 
da battaglia in Italy, and fighting ships is a more appro- 
priate translation of these words than battleship. The 
ships of the Vittorio Emanuele class are a remarkable 
instance of the ingenious utilisation which can be made 
of intermediate displacement ; their 12in. guns will reach 
and pierce the Quinet’s side armour within any practical 
range, and their 10in. belt will defy perforation from the 
Quinet’s heavy guns. The Vittorio Emanuele type has a 
place in countries which, like Italy, have limited colonial 
interests but a wide-spread coast to protect; the Edgard 
Quinet has still to prove that she embodies the best in- 
vestment a nation can make of the money devoted to the 
safety of the country and the preparation of war. The 
former is a recognised success, the latter an experiment, 
and an experiment to be closely followed by those who 
take an interest in naval problems. 
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Electricity Control, A Treatise on Electric Switchgear and 
Systems of Electric Transmission. By Lronarp ANDREWS. 
London: Charles Griffin and Co., Limited. 1904. 


Mr. ANprREws has produced a highly readable book, which 
possesses the advantage that it treats of a subject which 
had not been dealt with exclusively in any one volume 
before. Moreover, throughout one is made aware that 
the author not only knows his subject well, but also has 
practical experience with the majority, at all events, of 
the different pieces of apparatus which are discussed. 
This is no book made up of clippings from cata- 
logues. It is rather the embodiment of the result of 
patient experiment. Mr. Andrews is evidently among 
those who must “see things with their fingers,” 
if such an expression may be permitted. He 
prefers personal trial to the acceptance of other people's 
recommendations unchallenged. Hence, much of the 
value of the present work, which to our minds possesses 
all the more importance in that it tells of failures and 
their causes. The author does not only describe methods 
which have been proved and are to be trusted. He also 
finds space to notice abandoned apparatus with explana- 
tions of the reasons of failure. To some this might seem 
a waste of time and energy, but we even go further than 
does Mr. Andrews, who thinks that the record of 
difficulties encountered and surmounted are likely to 
prove of some assistance to the designer and to the 
student. We would say, rather, that such knowledge 
is likely to be of immense value if only as showing what 
not to do. 

There is no doubt that inrecent years the tendency has 
been towards enlargement of switchboards. In some 
modern stations a striking feature is the great length of 
the switchboard gallery. On this point Mr. Andrews 
is of opinion that any curtailing of expenditure on switch- 
gear should be tempered with reason. Small stations 
should not be saddled with a heavy capital expenditure 
in this direction, but it would, he remarks, be short- 
sighted policy to starve the controlling arrangements in 
those stations where the damage and loss caused by one 
interruption in the supply would, in many cases, amount 
to more than the entire capital expended on the switch- 
gear. In this we agree with him, but it must be said that 
there are in existence many supply stations where money 
seems to have been lavishly expended on what is practic- 
ally mere decoration. We have one instance in mind 
where the fittings of the controlling arrangements appear 
to be much more suitable to a palace than to a works 
where electricity has to be generated for less money than 
car. be obtained by its sale. 

It would seem that the author is in favour of having, 
not a switchboard gallery in the engine-house, but a 
separate room set apart for the controlling mechanism. 
At all events, he says that there is much to be said for the 
contention that the switchboard attendant should be in a 
position where he is not liable to be affected or unnerved 
‘by any such catastrophes as the stripping of an arma- 
ture, the bursting of a steam pipe, or the general smash- 
ing up of an engine.” These occurrences, as Mr. Andrews 
remarks, though happily rare, are always liable to occur. 
It is really hardly to be wondered at that any man—and 
too frequently the man in charge of the switchboard is 
young, raw, and not too well paid—should become some- 
what excited when an engine is battering itself to pieces, 
or a generator behaving like a thunderous catherine 
wheel immediately before his eyes, Hence Mr. Andrews’ 
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question: “After all, if some simple system of signalling 
is installed for communication between the switchboard 
attendant and the engine attendant, and the switchboard 
is equipped with instruments to indicate the behaviour of 
each generator, what more is required?” Yet we very 
much doubt whether, if a general vote were taken of 
switchboard attendants, the majority would vote for a 
separate switch room. We are inclined to think that most 
would choose the switchboard gallery in the engine- 
room. 

Of the remainder of the book there is not much to say. 
Very nearly every type of supply station, switch and 
circuit breaker is dealt with, and in each case the descrip- 
tion is clear and concise. The illustrations are, for the 
most part, excellent, many of them evidently having been 
specially drawn. There is an interesting chapter at the 
end on “Long Distance Transmission,’ in which the 
question of lightning arresters is dealt with at some 
length. 


An Elementary Class Book of Practical Coal Mining for the 
Use of Students attending Classes in Preparation for the 
Board of Education and County Council Examinations, or 
Qualifying for First or Second-class Colliery Managers’ 
Certificates. By T. H. Cockin. With Map of the British 
Coalfields and over 200 Illustrations specially drawn and 
engraved for the work. London: Crosby Lockwood and 
Son. Pp. xii. and 428. Large crown 8vo. 1904. 


Tus volume has been prepared, as set forth in the preface, 
with the object of giving students, in addition to a general 
grasp of the principles of coal-mining, some insight into 
allied subjects, such as chemistry, mechanics, steam, the 

team engine, and electricity, so carrying the subject to a 
rather more advanced stage than has hitherto been con- 
sidered necessary for an elementary class-book. No 
formal syllabus of any mining examination has been 
followed, but the author has covered the ground required 
by the bodies enumerated on the title page, and while 
supplying mainly theoretical knowledge, many examples 
of actual mining practice, drawn from some of the largest 
collieries and those best equipped with modern appliances 
in the country, are included. But the author cautions his 
readers emphatically that the closest study of even the 
best text-books will be of little avail to an aspiring colliery 
manager unless coupled with practical experience in the 
mine. 

There are in the book a preface, a table of contents, 
twenty-nine chapters, and an index. The subject matter 
is arranged in the following order, the subjects comprising 
a chapter unless otherwise stated :—Geology, structure of 
stratified rocks, coal and coalfields, search for coal, 
sinking (three chapters), opening out, miners’ tools, 
explosives, methods of work, working by longwall, methods 
of working by pillar and stall, special methods of work, 
timbering, coal-cutting by machinery, mechanics, steam, 
gases, ventilation, instruments, lighting, winding, haulage, 
pumping, surface arrangements, coke-making, accidents, 
electricity. 

The geological chapters are distinctly good, and the 
attention called to geological maps, pages 29-31, com- 
mendable; the brief accounts of the most important 
British coalfields, pages 41-47, are useful, but why are 
the areas given in some cases and not in others? The 
matter, however, througkout seems to be simply and well 
treated and nicely illustrated; moreover, it is refreshing 
to see that the author has not adopted the practice of 
introducing a lot of old cuts that have done duty for 
unknown years. In fact, the matter is up to date, and 
we find, for instance, ankylostomiasis, coke compression, 
Walker's patent sinking frame, amongst the matter. 
There are also a large number of appropriate arithmetical 
examples introduced, and worked out in such detail that 
one would imagine that the third of the three R.’s had 
ceased to form part of the primary education of the day. 

It is not everybody who would agree with the author 
when he states that lignite gives off little heat; more- 
over, the author occasionally uses local terms, such as 
“ spavin,” “ clunchas,” and “ corves,” which might inter- 
fere with the general usefulness of the book were they 
more numerous. But these matters are insignificant, and 
the book can well be recommended for achieving its 
object of giving the student a general grasp of the prin- 
ciples of coal-mining and an insight into the allied 
subjects with which it deals. 


Ordinary Foundations, including the Cofferdam Process for 
Piers. With numerous practical examples from actual 
work. By CHartes Evan Fowter, M.A.I.C.E. Second 
edition, revised and enlarged. First thousand. New 
York: John Wiley and Sons. London: Chapman and 
Hall, Limited. 1905, 


ALL methods of founding piers, or the infrastructural 
parts of solid buildings in an open waterway, may be 
classed under two headings—the ancient and the modern. 
The defect of the former was, that they all failed to afford 
any satisfactory means of laying bare for examination the 
ground upon which the foundations were to rest. As the 
size and weight of engineering and architectural river 
works increased, the necessity for employing some other 
method of getting in foundations became so apparent that 
it led to the introduction of the cofferdam system. In 
this class of enclosure cribs and caissons may be used. 
Neither the form nor the material is of equal importance 
with the chief object in view, which is that the dam should 
be as staunch as possible, so as to reduce to a minimum 
the cost of pumping. One of the most frequent sources of 
failure in the best built dams is that the enclosed area is of 
a permeable character. In this case communication may 
exist with springs and channels of water situated 
externally and very difficult to trace. The precaution 
should therefore be taken to excavate by dredging the 
porous deposit before commencing the construction of 
the dam. It is also often necessary to puddle along the 


outside to prevent the flow inwards increasing to an 
extent that the pumping power might not be able to cope 
with. Two instances of failure of dams are described in 








the chapters treating with these structures in the work 
under notice, which are worth attention. 

Chapters IV. to VI. are devoted to pile-drivers, pile 
driving, and the construction of dams with sheet piles, 
including those of the tongue-and-groove pattern. The 
latter were used in the building of new Kew Bridge 
and new Vauxhall Bridge, and have been previously 
described in our columns. There is little doubt that 
the introduction of metal as a substitute for timber 
in the building of cofferdams was due to the increasing 
scarcity and cost of the older material. Metal 
construction includes thin steel shells, cylinders and 
caissons. 

In America metal caissons, and in England metal coffer- 
dams, are most frequently employed, and the Forth 
Bridge dams are quoted by the author as an example. 
Metal sheet piles, elliptical in section, were driven in the 
harbour extensions at Cuxhaven, in Germany, and filled 
with concrete. They are well adapted for foundations in 
quicksands and wet ground, where timber piling is at a 
disadvantage. One instance is given of the pneumatic 
caisson, although admittedly it does not belong to the 
class of “ ordinary ” foundations. 

Before it is possible to decide upon the type of 
foundation best suited to any particular site, either 
as regards materials or general construction, two 
data at least are indispensable. One is the precise 
nature of the substratum, and the other the safe or 
working load that it will carry per unit of surface, 
usually the square foot. Existing examples are no doubt 
valuable precedents, but absolute tests are better still. 
It has been discovered in several instances that sub- 
strata, both soft and hard, nearly identical in composition, 
are endowed with very dissimilar bearing capacities. It 
is stated by the author that both the Charing Cross and 
the Cannon-street Bridge have shown considerable settle- 
ment, and that in the Tower Bridge the safe load of 
four tons per square foot was adopted, instead of nine, 
and 6} tons in the former structures. Yet these three 
bridges are all founded on the London clay. 

In the “location and design of piers ” the engineer has 
not always the free hand that the public supposes. Upon 
all large and important navigable rivers the principal 
dimensions, which must to a certain extent influence the 
design, are fixed by immutable laws. The subjects of 
timber piers and timber preservation are treated of 
towards the close of the volume, subjects upon which 
the American engineers are perhaps better able to speak 
than ourselves, as they employ that material more 
frequently and upon a far larger scale than ourselves. In 
the appendices are included some specifications for 
cofferdams, foundations, piling, and building materials, 
which have stood the test of many years. 

This book is thoroughly practical, and although the great 
majority of the typical examples selected are necessarily 
drawn from American sources, instances of alien works are 
likewise quoted. Differences, no doubt, exist between 
American and English treatment of constructive timber 
work, concerning which the reader can make his own com- 
parisons and arrive at his own conclusions. Four chapters, 
containing new matter, have been added to the present 
edition, forming a useful and comprehensive supplement 
to the original text. 


Annuaire pour VAn 1905. 
Longitudes. 16 mo., pp. 785. 
Price 1f. 50c. 


In accordance with the arrangement adopted for the first 
time in 1904, the present volume, in addition to the 
calendar and principal astronomical data, which are of the 
usual character, contains tables relating to metrology— 
weights and measures—money, geography, statistics, and 
meteorology, which subjects are treated with considerable 
detail, while those dealing with physical and chemical 
matters are omitted, but will be given in 1906, and so on 
in alternate years to come. The principal feature is the 
geographical and statistical section due to M. Levasseur. 
This covers 174 pages, and includes a large amount of 
information concerning the principal physical features of 
the earth, heights of mountains jek mountain passes, 
length of watercourses, positions of maximum ocean depths, 
&e., together with the areas and populations of the different 
countries. These data are arranged in four different 
groups, the first containing the larger generalisations 
applicable to the earth as a whole; the second, the figures 
for the different parts of the world other than Europe, 
which appear in the third section, with the exception of 
France and its colonial possessions and dependencies, 
these being reserved for the final part. This, although 
a logical arrangement, in that it gives the fullest details 
to the countries nearest home, is not without incon: 
venience for rapid references. 

Thus, although there is an excellent general table of 
maritime and other geographical positions in the first 
section, it is impossible to find the places of Ushant, Cape 
la Hogue, or any similar corner points on the other side 
of the Channel, as all French positions ate excluded. The 
utility of this table is also lessened by giving the longi- 
tudes only for the Paris meridian. This might be im- 
proved by giving the constant difference for Greenwich 
at the top or bottom of each page. Table V. p. 384, of 
towns with more than 350,000 inhabitants, gives the names 
of 55 places, the only French one included being Paris, 
while Lyons and Marseilles, with nearly half a million 
each, are not mentioned. As Melbourne and Sydney are 
similarly excluded, it would appear that the heading is to 
be understood in a special sense, which is fot indicated. 
Probably the compiler had some reason for the selec- 
tion made, but what it may have been is not apparent. 
Apart from these and a few minor defects, the information 
is well and carefully given, on the authority of the latest 
census and other official returns where such documents 
are available, and, in doubtful cases, where authorities 
differ, those considered to be of equal value are given. 
The probable population of the globe is estimated at 1523 
millions, with an average ‘density of eighteen per square 
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mile, or one for every 86 acres. Allowing one square 
yard per head, the whole human race might therefore be 
parked in an area of 491 square miles, which is about 
10 per cent. larger than the Island of Anglesey. This 
corresponds fairly well with the late Sir Douglas Galton’s 
estimate, made some years back, when he considered 
that the Isle of Wight would give sufficient standing room 
for the same purpose. 

The section on metrology has been remodelled to suit 
the legislation of 1908, whereby the original definitions of 
the metre as the ten-millionth part of the quadrant of the 
meridian, and the kilogramme as the weight of a deci- 
litre of water, have been abandoned, and these quantities 
are now given as the Jength and mass of the international 
prototype bar and weight in iridium platinum alloy 
deposited at the Pavillon de Breteuil, at Sevres, the older 
definitions being qualified as close approximations. At 
another place in the volume, page 261, we find the 
difference between the theoretical and the legal metre is 
about 0°0002 metre, or tae former is about 1 in 5000 
longer than the latter. 

At page 633 a useful note is given on the tonnage of 
ships. The present French law adopts the international 
Moorsom ton of 100 cubic feet as the unit of measure- 
ment. Curiously enough, this is closely equivalent to 
twice the old French measurement ton of 42 cubic feet, 
established by order of Colbert in 1681 as represent- 
ing the bulk of four casks of Bordeaux wine weighing 
2000 Ib. 

The section on meteorology, which is new, comprises 
tables of maximum, minimum, and mean temperatures 
for a considerable number of localities in all parts of the 
world, and others in more detail, giving the variation of 
temperature, pressure and rainfall for Paris. 

The literary supplement contains the second and con- 
cluding part of “The Elementary Explanation of Tidal 
Phenomena,” by Mr. P. Hatt, commenced in the preced- 
ing year. This discusses the local phenomena of tides, 
the methods of computing the time of high water at 
different places, and notices the tide-predicting machine 
of Lord Kelvin. 





SHORT NOTICES. 


The Sewage Problem. By Arthur J. Martin. London: The 
Sanitary Publishing Company, Limited. Price 8s. €d. net.—Mr. 
Martin has undertaken a heavy task and brought it to a satisfac- 
tory conclusion. The title, as-it appears on the cutside cover, of 
the book he has just compiled does not, however, give 
much idea as to what the work is about. What it 
really contains is a carefully prepared digest of the evidence 
given before the Royal Commission on Sewage Disposal. This 
has been done in nineteen chapters. To those interested in 
the subject this book is of very considerable value, as giving in 
compact form a very fairly complete account of the doings of the 
Commission. Mr. Martin is of opinion that ‘‘none can fail to 
recognise the ability and determination with which the Commis- 
sioners have addressed themselves to the solution of the weighty 
questions submitted to them, or the value of the reports which 
they have already issued.” Had he said “‘ the ability of the Com- 
missioners” there would have, perhaps, been no one to say him 
pay, but there are many adverse opinions as to the way in which the 
Commissioners have been and are working, and there are those who 
say that nothing has been published that was not definitely known 
at the time the Commissioners were appointed. Be this as it may, 
and be the opinions of the reader what they will, he will be certain 
to find Mr. Martin’s ‘‘ The Sewage Problem” useful as a book of 
reference. It is welliarranged, well printed, and of a convenient 
size, and last, but not least, well indexed. 

Memoirs of the Geological Survey : The Water Supply of Lincoln- 
shire from Underground Sources, with Records of Sinkings and 
Borings. . Edited by Horace B. Woodward, F.R.S , with contri- 
butions by William Whitaker, B.A., F.R.S.; H. Franklin Parsons, 
M.D., F.GS.; Hugh Robert Mill, D.Sc., LL.B.; and Henry 
Preston, F.G.S. 1904. E. Stanford, John Menzies and Hodges, 
Figgis and Co. Price 4s. 6d.—This volume is a continuation of 
the series of county memoirs on water supply, of which those 
relating to Sussex and Berkshire have already appeared. Records 
of all known borings and sinkings in Lincolnshire are given, 
together with numerous analyses of water. In the introduction 
there is a general account of the geological formations, with special 
reference to the water-bearing strata, and there is a special article 
on rainfall, accompanied by a map, by Dr. H. R. Mill. 

The Trade Barometer: The Ejfect of the British Wages Bill upon 
the Prosperity of Trade in the United Kingdom. By Arthur Lee. 
Simpkin, Marshal], Hamilton, Kent and Co., Limited. Price 2d.— 
An interesting little monograph which, taking the rate of employ- 
ment as an index to trade, shows how it bas varied in well detined 
periods between the years 1860 and 1904. The author, it is satis- 
factory to find, remarks that ‘‘if the history of the past forty-five 
years can be accepted as a guide, the end of the year 1904 marks 
the end of a period of depression, and we may with some con- 
fidence look forward to a period of expanding trade.” 

The Science Year-book, 1905. Edited by Major B. F. S. Baden- 
Powell. London: King, Sell and Olding, Limited, 27, Chancery- 
lane, W.C. Price 5s.—This is the Knowledge Diary and Scientific 
Hand-book in a new dress, assumed to celebrate the union of 
Knowledge with the Illustrated Scientific News. The familiar 
cover has been discarded for a red cloth case, having a square hole 
cut through the front board through which the pages of a tear-off 
calendar may be read. The volume contains the usual useful 
review of the progress of science during the year, and one or two 
minor new features have been introduced. 

Lives of the Engineers. By Samuel Smiles. London: John 
Murray, 50a, Albemarle-street, W. Price 3s: 6d.—This is a ree 
print of the first volume of the famous ‘‘ Lives.” It contains the 
careers of Vermuyden, Myddelton, Perry and James Brindley, 
and has the original introduction. There are many quite new 
illustrations produced by ‘‘ process” from photographs of ‘places 
of interest, &c., to which reference is made. The volume is 
tastefully bound. We may expressa hope that it is the pubiisher’s 
intention to go through the whole series in the same style. 

Popular Guide to House Painting, dc. By Herbert Arnold. 
London: 29 and 80, Shoe-lane, E.C. Price 1s.—The object of this 
book is to instruct the reader what to use for different jobs of 
painting, whitewashing, paperhanging, &c., and how to do the 
work, The theory of the subject is not touched upon excepting 
when it is necessary for the proper completion of a job. The 
whole subject is treated in as practical a manner as possible. 

The A. B.C. of the Differential Calculus. By Dyson Wansbrough. 
London: Simpkin, Marshall and Co., Limited, Stationers’ Hall- 
court. Price 3s.—We are glad to see that this, one of the best 
small works on the Differential Calculus, has entered upon a second 
edition. It deserves to be appreciated, for it makes the calculus 
attractive even to the non-mathematical mind. 


Steam : Its Generation and Use. Fifth British edition. Babcock 


and Wilcox, Limited, Oriel House, Farringdon-street, E.C.—This 
fifth edition of a useful book is brought up to date with new illustra- 
tions and further printed matter dealing with superheating ard 
modern electric power-houses, 
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A LARGE ROLLING MILL ENGINE. 





THE engine illustrated herewith and in a supplement is in 
use at the great Hungarian State Steel Works of Didsgydr, 
near Miskole, for driving a rolling mill, having rolls 2-5m. 
(8ft. 2$in.) long, for rolling plates up to 6ft. 10jin. wide by 
lin. thick, or girders 16in.deep. The effective horse-power of 
the engine is 4150, at 120 revolutions. It is a single-expan- 
sion machine, with two cylinders, 3ft. 11Zin. diameter each, 
having a piston stroke of 4ft. 1Zin. The steam pressure is 
83lb. The cylinders are, as will be observed, steam-jacketed, 
the steam from the boiler passing around them to the valves, 
which are of piston type, driven by Gooch valve gear. The 
variable demands for steam in such an engine, at one 
moment running under full load at 140 revolutions and the 
next second running light or at full speed in the opposite 
direction, necessitated the provision of ample receivers for 
steam immediately over the engines. The steam drum, 
which is lagged with steel plate, has an internal diameter of 
4ft. 1lin. and a total capacity of two and a-half times the 
volume of the two cylinders. The steam is taken dry from 


the top of the barrel, and allowance is made for expansion | 


and contraction in the connecting-pipe joints. Admission 
by the piston valve is internal, and, for the exhaust, external 
at each end of the valve chest, and direct to the air. These 
valves have a maximum travel of 113in. The lap on the 
steam side is 26 mm., and the lap on the exhaust side. of the 
ports is 20 mm. . The piston valves are of cast iron. Their 
form, and the form of the bridged ports, will be understood 
from the drawings. 

The weigh-bar shaft is operated from the attendant’s 
platform by means of a valve controlling a single.cataract 
cylinder. This platform crosses the engine from side to side, 
is on a level with the mill, and so allows a direct view of the 
mill operator's stage erected between the trains of feed rollers 
on the mill floor. The mill gearings are driven by a couple 
of small inverted engines. 

The hollow crank shaft, forged at Didsgydr, is of Siemens- 
Martin steel, as also are the pistons and connecting-rods. 
The crank shaft has a diameter of 17in., and the crank pins 
of 17ain. Counterweights, semicircular in form and of cast 
steel, are bolted on the opposite end of the throws. The 
pistons and the excentrics are also steel castings. Shaft 
bearings, connecting-rod ends—of marine type—and piston 
crossheads are all babbitted. Metallic packing is used for 
piston and valve rod glands. Both piston and valve rods 
have tail ends, the former carried on tail rod guide bars. 

The crank shaft is geared with the mill shaft, placed 29}in. 
apart between centres, by pinions, completely boxed in. 
Both shafts run at the same speed. All the pinions are one- 
piece steel castings, the teeth being left as finished by the 
mould, The crank shaft carries a 9ft. barring fly-wheel 
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between the two cranks, which are, of course, forged at right | the house in which it is erected. The perspective view we 
angles. | give shows principally the motion at the shaft end and one of 

The base plate of the engine is of box pattern, cast in seven | the piston valves. A general idea of the size of this engine, 
sections, strongly bolted together. It is bolted down to a} which was made by L. Lang, engineer, of Budapest, may to 
foundation of Didsgyér bricks set in Portland cement. | gathered from the following dimensions :--Cylinders, centre to 





4000-H.P. ROLLING MILL ENGINE 


There are few, if any, rolling mill engines of such large ; centre, 8ft. 2in.; valves, centre to centre, 16ft. 9in.; crank 
size in use on the Continent. The whole machine is | shaft, centre to mid-length of cylinder, 8ft. 7in.; base plate, 
admirably finished in its details, and of striking ap- | extreme width, 26ft. 1lin.; base plate, total length over tzil- 
pearance as viewed from the side. A complete photographic | rod supports, 36ft.; height from floor to valve cn top of 
view could not be obtained on account of the small size of | vertical drum,.23ft. 
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THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
No, XXX.*—MACHINE TOOLS.—I. 
Tue exhibit of machine tools at the International 
Exhibition at St. Louis was large and varied, and was repre- 


sentative of modern American practice. Many of the 
machines are of regular trade patterns, and these, while 
interesting in themselves, call for no particular description 
here. But there has probably never before been such an 
exhibit of machines so notable for their size or their special 
features of design. Points which are specially notable 
are :—First, the great size and capacity of work of some 
of the machines; secondly, the general use of electric 
motors, either direct connected or connected by silent 
chain; thirdly, the variety of speed-controlling systems, 
electrical and mechanical; fourthly, the use of two or 
more motors on large machines some being the main 
driving nrotors, and the others operating various parts, 
such as the cross-rails, tool heads, &c. 

In regard to the general features of this section of the 
Exhibition, the following quotation is given from the 
American Machinist, which covers the ground very 
clearly :— 

Summing up the impressions made by the machine-tool exhibits 
at St. Louis, two leading ones stand out—that the motor drive is 
an accepted fact, and that the. cone pulley, so far as the main 
drive of belt-driven tools is concerned, is passing into history. 
In asense these two movements are interlocked. The adaptation 
of machine tools to the diverse requirements of different makes of 
motors, while at the same time retaining the belt drive for those 

. who asad it, has been a source of heavy expense to machino-tool 
builders, and the gear-bcx drive, with its constant speed belt, has 
been seized upon with avidity as a happy expedient for overcoming 
the difficulties of the situation. That system reduces the motor 
to its simplest and cheapest form—the constant speed machine 
and with thé'flexibility of the belted connection to the motor in 

. giving the speed required, adapts the tool to almost any make of 
motor:having the.required power, and at the same time retains 
the easy aprlieadicn of countershaft driving. Moreover, by sur- 
mounting the inherent objection to the cone pulley—the slowing 
down of the belt just when the most power is needed ; that is, 
yer doing large work—it scores a distinct advance in fundamental 

esign. 

Alongside of this increasing use of the constaut speed motor in 
combination with a gear-box, another rival line of development is 
going on in the use of the very thing which the first was intended 
to avoid—the variable-speed motor. This is no doubt due to the 
recent large increase in the speed ratio of these motors. At the 


2 : 
- 2 
Srcinementnnmanenst ae 


250 vow - > 


ft —-—n— == GO WETS -- - (OO vou 





90 Vers ee vours at 





Marie. Vourace Ser. 














Connections for Bullock Three- Wire 
Multiple-Voitage System 
Fig. 1 

time of the Pan-American Exhibition of 1901, and, indeed, much 
more recently than that, the economical commercial limit of this 
ratio was set at about two to one. To-day we find iotors on the 
market having a ratio of four and even five to one. With the 
former ratio several sets of gears were necessary to supplement 
the motor, but with present ratios these are reduced toa minimum. 
The net result is that for motor driving we see two rival systems 
in process of development—the constant speed motor with 
numerous combinations of gears arranged gear-box fashion for 
varying the speed, and the variable-speed motor with two or three 
arrangements of back gears. The former, by retaining the ease of 
connection to a countershaft, seems certain to maintain itself if 
countershaftdriving is to continue, but should countershaft driving 
ever disappear the situation is less clear. So far as accomplishing its 
purpose is concerned, each system dces this with entire satisfaction, 
and the final choice will doubtless turn on questions of cost and 
durability. It is safe to say that for the smaller tools, at any rate, 
the retirement of the countershaft is yet far in the future, and the 
case is, hence, likely to be decided on the larger tools, although the 
matter is further complicated by the fact that, relatively speaking, 
the cost of motor equipment is less serious as applied to large than 
to small tools. In this connection it should be remarked that at 
St. Louis we see the beginning of machine tools designed exclusively 
for motor driving. 

While the above impress one as the chief lines of development 
which are illustrated at St. Louis, it is impossible not to note also 
the widespread use of high-speed cLains both for the main drive 
and for subsidiary use. hen we consider the manner in which a 
chain drive was looked upon a few years back—a manner which 
was fully justified by the action of chains then in use—and contrast 
it with the silent perfect action of the chains of to-day, we must 
soceine that the chain makers haye accomplished a remarkable 
eat, 

As already remarked, the variety of the speed-varying 
and controlling systems formed one of the striking 
features of the machine tool exhibits, and before taking 
up the machine tools themselves it will be of interest to 
consider the different systems of speed control, and for 
the sake of consistency we will include certain of these 
systems which are shown as applied to other kinds of 
machinery. The speed controlling systems may be 
divided into two classes, electrical and mechanical, which 
will be dealt with separately. 

In the multiple-voltage system of the Bullock Electric 
Company, the principle consists in varying the voltage 
applied to the armature. The company points out that 
in all variable-speed systems where constant horse-power 
is required—whether it is multiple-voltage, shunt-field 
control or armature resistance—the motor is always 
larger than would be required if a constant-speed motor 
were used, with mechanical speed-changing devices. 

* No, XXIX. appeared January 27th. 








This is because the motor must be large yy to give 
the maximum power required at either the highest or 
lowest speed, and thus, under normal conditions of full 
voltage and full field, will have a nape in excess of 
that required to do the necessary work. The question is 
discussed in a pamphlet issued by the British Electric 
Company. 

The most economical arrangem:*t involving the use of the 
minimum size motor is that in which the motor is worked up to its 
maximum capacity at both the highest and lowest pode iy In 
straight multiple-voltage work alone, without field control, the 
motors are only worked up to their limit on the grtrd cam B 
using shunt field control alone, the motors are limi by their 
capacity at the highest speeds, Therefore, by properly combining 
multiple voltage and field control, the advantages of both systems 
are obtained, and a smaller size motor for the same speed range is 
required. Consequently, by the proper use of field resistance to 
weaken the field of the motor to a point where the capacity is just 
equal to the capacity obtained on the lowest voltage, we will obtaitt 
a system which requires the minimum size motor, and which will 
work this motor over the maximum range of speed. This is the 
Bullock multiple-voltage system. 

The apparatus required in the three-wire system includes a 
generator wound preferably for 250 volts—since this voltage has 
proved most serviceable in manufacturing plants—a balancer con- 
sisting of two comparatively small machines, a third wire running 
from the balancer to the point where the motors are placed, and a 
controller for each motor. 

The balancer consists of two similar machines coupled together, 
the armatures of which are connected in series across the 250-volt 
mains, the armature for one being wound for 90 volts, and of the 
other for 160 volts. The distributing system is‘then as shown by 


ig. 1. F 

This ives three voltages available at the motor, namely, 90, 
160, and 250 volts, the second and third of which are approximately 
67 per cent. higher than the first and ‘second, respectively.- The 
controller connects the armature terminals successively to these 
three different voltages, whereby motor speeds are obtained pro- 
portional to these voltages. The fields of the motor are constantly 
connected to the 250-volt circuit. The controller is so arranged as 
to introduce. several steps of resistance into this circuit at the 
proper points, and by this means we obtain twelve speeds in the 
forward direction and nine in the reverse, the last three steps of 
resistance being omitted in reversing. These speeds are sochosen 
that each one is approximately 20 per cent. higher than the pre- 
ceding one. An external resistance is introduced into the motor 
armature. when starting, and also when passing from one voltage to 
the next This resistance is merely for the purpose of easing 
the transition from one speed to another, and is automatically 
cut out by a solenoid switch as soon as its purpose has been 
accomplished. 

The four-wire system is similar, but requires a balancer 
consisting of three similar machines coupled together. 
With the four wires six different voltages are available— 
60, 80, 110, 140, 190, and 250 volts. The construction of 
the controllers for this system is such that by the proper 
insertion of resistance into the field circuit there are 
obtained twenty-six speeds in the forward direction and 
six in the reverse direction. For the same total speed 
range—which in practice seldom exceeds 74 to 1, the 
four-wire controller gives much finer gradations of speed 
than the three-wire controller, since each speed is only 
7 per cent. higher than the preceding one, as against 
20 per cent. in the three-wire system. No external 
resistance is required in the armature circuit of the four- 
wire controller, owing to the small increments in speeds. 
The Bullock system is very extensively used, and can be 
used either in new plants or adapted to ‘existing plants. 
At the Exhibition it was. applied to three machines driven 
by 240-volt Bullock motors :—(1) a Lodge and Shipley 
high-speed lathe of 20in. swing, directly connected to an 
18 horse-power motor at 900 revolutions ; (2) a Bickford 
radial drill for 3$in. hole, geared to an 8 horse-power 
motor, 1200 revolutions; (3) a-King- boring mill of 42in. 
swing, geared to a 6 horse-power motor, 600 revolutions. 








THE TRANSVAAL MINING INDUSTRY IN 
1904. 
(From our South African Correspondent.) 

One of the most momentous years in the history of the 
mining industry of the Transvaal has just been brought 
to a close, psi the most gratifying feature to record is 
that the progress effected has exceeded the most sanguine 
expectations formed at its start. 

The year 1904 opened with anything but fair prospects. 
The rapid expansion which the proved mineral wealth of 
the country had made apparently easy, in fact almost a 
certainty, had been severely checked by that very 
serious obstacle, the deficiency of unskilled labour. The 
Witwatersrand Native Labour Association had exerted 
every effort to recruit more natives, and the mechanical 
engineer had worked assiduously to provide machinery in 
lieu. But cheap unskilled labour was proved to be a 
necessity if further progress was to be made, and it was 
an open question in the minds of thinking men whether 
the Rand had not reached that stage beyond which, under 
the circumstances,.any hope of further expansion must 
be doomed to disappointment. Owing, however, to the 
investigations of the Native Labour Commission, and to 
the very positive nature of the exhaustive evidence laid 
before this body, it was proved beyond all doubt that the 
requisite amount of native labour that the agrieulturai 
and industrial needs of the country demanded was 
unobtainable in South or Central Africa, and the public 
mind was impressed with the absolute necessity for 
importation. Not to dwell.on the very bitter strife 
occasioned over the Chinese question, and the greatly 
divergent views expressed as to the desirability of the 
momentous step that was about to be taken, sufficient be 
it to record that the great work of procuring a steady 
tiow of suitable imported labour has been accomplished, 
and the year has closed with firm guarantees establéshed 
for the future progress of the mining industry. Prosperity 
is now assured, the mineral resources of the country will 
be worked to its full limit, and steady employment will 
be provided for an increasing nuaber of European skilled 
workmen. 

Although one may be inclined to belittle the achieve- 
ments of the past year in the face of the as good as 
assured results of the year just entered upon, still it is 
well to dwell for a moment on the work that has actually 





been accomplished. 


The phenomenally rapid development of the diamond 
mining industry may be permitted to take the first place, 
for, while in the year 1903 the total value of diamonds 
won in the Transvaal only amounted to—in round numbers 
— £250,000, the yield for 1904 was close on £1,200,000. 
This great advance has been nearly entirely due to the 
energetic opening out of the Premier mine, to which 
world-wonder an output of no less than £1,100,000 has to 
be credited. Of this large sum, three-fourths, or at least 
£800,000, is distributable profit; and when it is remem- 
bered that the mine, owing to its not yeb having its full 


2 | machinery plant installed, is only working on a limited 


scale, the future looks very bright indeed. A good many 
other diamond mines have been started, but up to the 
present any little success that they have achieved 
has been quite overshadowed by the doings at the 
Premier. 

Turning now to the staple industry—gold mining. 
The value of the total output for the year under review 
was just over £16,000,000, and closely approaches that 
of the record year of 1898, when the value of the gold 
won in the Transvaal was £16,044,185. In 1903 the total 
value was £12,589,246, so that there was an increase in 
1904 of approximately £3,421,000, that is, of a little over 
27 per cent. On the Witwatersrand alone, in 1898, the 
value of the gold output was £15,141,376, and in 1899, 
including the gold won by the late Boer Government, 
this value was just equalled. During 1904 the Wit- 
watersrand was responsible for an output of just fifteen 
and a-half millions, and this is a record, as far as com- 
pleted years go, in the history of the country. 

With regard to the profit aspect, the year 1904 must 
haye been very gratifying to shareholders. The dividends 
from gold mines, distributable and distributed, amount to 
very little short of four..millions, as compared with 
£3,345,500 in 1903, and with £4,847,505 in 1898. During 
the year just closed the introduction of Chinese labour 
has called for large initia) ijure, and this has 
reduced the net profits of the gold industry; but, when it 
is considered that the labour secyred is-on Icng-service 
terms, which will, in itself, lead to. higher efficiency. the 
general position in the matter of profits is quite satis- 
factory. “ea 

Comparing 1904 with 1898, there has been a slight 
decrease in the yield per ton. of.ore milled realised by 
shareholders. The yield for 1904 -was 38s. 6d. per ton 
milled, and the working costs 263. 9@., while in 1898 the 
yield was 41s. 4d. per ton, with 28s. 1d. working costs. 
This decrease in the average value of Rand ore is not due 
to a general decline in the value of rock available for 
mining, but speaks-rather of an alteration in the manner 
of conducting the industry. Improvements have been 
introduced in the working conditions, notably the increase 
in crushing power, which have enabled rock to be dealt 
with of lower grade than was previously economically 
possible, this all leading toa prolongation of the life of 
the mines and an increase in the total ultimate profits 
derived. Itis this feature alluded to in the comparison, 
this apparent decline in the average ore value, that is, in 
reality, the most hopeful feature of the Rand mining 
industry, as showing that continued success is no longer 
dependent on the hunting for rich patches—on the picking 
out the eyes of the mines—but rather on the steady pro- 
gress made possible by the certain and natural improve- 
ments in economical methods of working. Thus we find 
that the short and merry lives that were predicted for 
some of the celebrated Rand properties are being greatly 
prolonged, and the ventures transformed from excellent 
chance problems into sound business propositions. 

During the year the number of stamps at work has 
increased from 4635 to 5746. The gold output has varied 
pretty consistently with the number of stamps dropping, 
The returns of eight months out of the twelve showed 
increases on those of the preceding months. In April 
there was the first set back, June results were lower than 
those of May, and July showed a further decrease, In 
September there was an end to the decline, and during 
the last three months of the year there have been quite 
substantial increases. ‘ 

Regarding the labour employed; in December, 1908, 
there were 13,161 white persons and 82,181 natives in the 
employment of the mines. The numbers of the former 
skilled class have steadily increased, but, from March ig 
September, there were declines in the numbers of natives a¢ 
work. Since September there has been an improvement, 
and there has also been added the number of imported 
labourers. The close of the year finds the mining com- 
panies employing approximately the following numbers :— 
16,000 white persons, 95,800 natives and coloured 
labourers, and 23,052 Chinamepn, not including a further 
shipment of the latter, over 4000 strong, landed in Durban 
late in December. 

During the past year some important new ventures 
have reached the company basis. In the Eastern Rand 
the Consolidated Mines Selection Corporation have 
floated the Brakpan Mines, Messrs. Goerz and Co. 4 
Van Dyk Proprietary Mines, and Mr. J. Dale Lage 
Lace Proprietary Mines. Another importatié new 
venture in deep level gold mining is anion ree 
styled the Rand Collieries, and, floated by very 
energetic body, the General Mining and Finance Corpora- 
tion, will almost immediately start sinking ccliy te the 
The formation by Messrs. Goerz and Co. ip the 
year of the Western Transvaal Exploration Syndicate, 
and, more recently, the inauguration of the huge African 
and European Investment Company, formed to acquire 
the large interests of Messrs. Lewis and Marks, are also 
important events of the year. Following the many 
months’ work initiated by the Count de Waru along the 
northern line has come the floatation of the North 
Witwatersrand Gold Mines. In the, for some years, 
neglected Klerksdorp district there has been considerable 
prospecting activity, and, although much of it has come 
to nathing, it has led to the formation of two new com- 
panies, both with excellent promise, the West Bonanza 
and the Klerksdorp Gold Farms. The latter has opened 








up some remarkably rich ground among the old workings 
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at Rhenosterspruit. In addition to these new comers, 
the Niekerk has reached the producing stage, and the 
Klerksdorp Gold and Diamond Company is erecting a new 
mill, wet-crushing for the future to be its practice. Further 
west, near Schweizer-Rheneke, Abels Kop, and Good Plats, 
active developments have been started under the auspices 
of the New Gold Venture Syndicate. The hopes of the 
Heidelberg district have been roughly treated by the decline 
of the Coronation Syndicate, and by the abandonment of 
work by several of the syndicates following its lead. On the 
other side of the syncline, however, on the Daspoort- 
Wilgepoort-Rietfontein line, as the result of vigorous 
prospecting, the drills have encountered what is authori- 
tatively pronounced to be the Main Reef series. There is 
nothing of interest to record regarding gold mining in the 
Northern Transvaal. Barberton district has been quiet, 
and the Lydenburg district still suffers from the want of 
railway communication. 

The coal mining industry during 1904 made steady 
progress. There is increase in the tonnage sold, and 
most probably the dividends, when published, will show 
increased profits, but the actual selling value of the year’s 
output is but very slightly in excess of that realised in 1903. 
During the past year the price of coal at the pit’s mouth 
has decreased slightly over 6d. per ton, this showing the 
result of competition. For 1904, 2,464,000 tons of coal 
were sold for a total of £881,754, as against 2,250,180 tons 
for £877,899 in 1993. 

Summarising results, it is seen that the value of the 
mineral outputs of the Transvaal, including silver, which 
is an invariable adjunct to the gold, for 1903 and 1904, are 
as follows :— 





1903, 1904, Increase. 

£ z £ 
Gold 12,589,248 16,010,200 3,420,952 
Silver ... 36,723 45,180 8,457 
Goal. wi: ccs 877,899 881,754 3,855 
Diamonds ... 250,035 1,182,700 932,665 
13,753,905 18,119,834 4,365,929 


On the engineering and metallurgical side the chief 
feature of the year has been the advent of the tube mill, 
and no remarks onthe progress of the mining industry 
would be complete without a short reference to the fact. 
The Rand had not been too proud to learn a lesson from 
the younger Westralian goldfields, and, starting with the 
experiments carried out at the Glen Deep Gold Mining 
Company in June and July, and even earlier at the New 
Goch Gold Mining Company, both of which have been fully 
described in these columns, Sept. 9th last, the confidence of 
the technical experts has been so completely gained that 
the tube mill is now assured of a place close to the cyanide 
process, not only as the saviour of those low grade 
propositions bordering on payability, but as a sound 
improvement on the already nearly perfect extraction 
processes on the old-established mines. An increased 
extraction, amounting in value to about one fiorin per 
ton, is expected, and, apart from this, the tube mill will 
always provide a cheap and ready means of increasing 
the crushing capacity of such mines as are able to 
augment their usual mill supplies. Some incredulity and 
scepticism were expressed at the published results of the 
tests alluded to, and it was only when Mr. R. W. 
Schumacher (chairman), at the Glen Deep annual 
meeting, announced the fact that the firm of Eckstein 
and Co. had finally decided to adopt. these flint mills as 
auxiliary grinding machines on most of the mines under 
their control that the public mind became fully convinced 
of the advantages likely to accrue from the use of these 
appliances. The thirty-three tube mills for which tenders 
were then called will not be at work for some few months 
yet, but the output of gold for this year (1905) will be 
most certainly affected by their getting to work, as the 
four mills at present installed are proving most useful 
and remunerative. 

Along with the tube mill a number of accessory 
appliances, such as concentrators of improved pattern, 
continuous filter presses, montejus, apparatus for the 
magnetic separation of iron from the pulp, and improved 
forms of slimes plant, have come into evidence on the 
Rand. The wants still remaining unsupplied are a more 
durable lining for the flint mill and a large capacity 
filter-press that will be really continuous in its action. 

The more extended and increasing use of the belt con- 
veyor is another important point to record. It is destined, 
perhaps, to take the place of intermittent haulage—steam, 
air, or electric—on inclines, both surface and underground, 
of small gradient, say, under 20. British manufacturers 
cannot be too strongly reminded that the belt conveyor 
business in the Transvaal is entirely in the hands of the 
Americans—it would be practically correct to say, in the 
hands of one American firm. The Robins belt conveyor, 
both as regards the flexible belt and the pulleys and other 
mechanical parts, is so far in advance of any other belt 
conveyor that it may truthfully be said to monopolise the 
market. There is no such thing out here as a continental 
production of this nature, and the executed examples of 
British manufacture have been entirely unsatisfactory. 
The latter are cheaper in first cost, but worse than useless 
in their performance, for a belt conveyor plant that 
requires constant repairs and renewals is merely a 
stumbling-block in the way of the steady and continuous 
output required of a Rand gold mine. 

T have seen a belt, made up, owing to the exigencies of 
the moment at the time it was put on, of part English 
belting and part Robins belt, and the difference in the 
wearing qualities of the two manufactures when thus 
employed on exactly the same work was simply amazing. 
Whether it is the material or the method of construc- 
tion wherein the difference is constituted, it would be 
difficult to say, but most probably both these points 
are well looked after in the Robins’ belt. In a test of 
this belting the other day, a sample, after twenty-two 
months’ wear, showed that it was only the outer ply 
that had deteriorated, the inner remaining plys having 
retained their original strength. This belt does not 
stretch unduly, be it remarked, while this is the great 


of another manufacture—American also, by the way— 
working on centres about 400ft. apart, stretched as much 
as 28ft. in the first twenty-four hours’ work. 

These rather full remarks regarding belt conveyors may 
appear out of place in areview of last year’s mining work, 
but this mechanical contrivance is coming in so rapidly 
that I feel it advisable to emphasise the fact of how com- 
pletely the British manufacturer is out of it in meeting 
local requirements. It may be that the dry climate of 
the Rand is giving certain india-rubber manufactures the 
preference; but as before remarked, the steel work of 
English and Scotch conveyors has been very much at fault. 

In concluding this review, it should be stated 
that prospecting for base metals has during the past 
year received much attention. For the first time in 
the history of the Transvaal has serious attention been 
directed towards the exploitation of tin. At Oshoek two 
companies have carried out systematic work with very 
good results. It is in the Pretoria district, however, that 
the best results may now be expected, for the tin lodes of 
Enkeldoorn have opened up exceedingly well during the 
past six months’ work, and a company—the Bushveld Tin 
Mines—was formed last month to carry on the mining. 
It is quite possible that quite a big industry will spring up 
here. The Edendale lead mine, also in the Pretoria district, 
and the magnesite mines or quarries in the Kaapmuiden 
locality, are both likely to become very profitable under- 
takings. The talk about a large company to work the 
vast deposits of iron ore has rather died out of late; but 
still, we have enough to go on with in the way of new 
projects, as has been briefly sketched out. 








ELECTRIC RECTIFIERS. 


AN apparatus which has been introduced for some years, 
but which has not up till recently had a large practical appli- 
cation, is the “‘ rectifier ’’ for converting or ‘‘ rectifying ’’ an 
alternating current into a direct current. Our readers will 
be familiar with the Ferranti rectifier, which has been at 


work in this country for a considerable time. At the 
International Exhibition at St. Louis last year, the 
General Electric Company exhibited a mercury arc 


rectifier for single-phase 220-volt 60-cycle alternating 
current and 70-volt 10-ampére direct current. This is for 
charging the batteries of electric vehicles or automobiles. 
The apparatus, shown herewith, consisted of a black enamelled 
slate panel supported by pipe standards, and mounted on 
this were a volt-meter, ammeter, automatic throw-over 

















ELECTRIC RECTIFIER 


switch, mercury tube, holder with shaker, compensating 
reactance, and the necessary switches. The advantages of 
the rectifier over a motor generator set are claimed to cover 
simplicity of operation—requiring no attention while in 
operation—economy in floor space, higher power factor, regu- 
lation, efficiency, and low cost. 

The following particulars of the Churcher rectifier are 
taken from a paper read before the North-Western Electrical 
Association, U.S.A. 

It is not a newly-discovered fact that aluminum and 
some other metals have the faculty of developing upon their 
surfaces an insulating film when in contact with certain 
solutions, while remaining electrically positive to another elec- 
trode in the same solution, but the discovery has rested in an 
unperfected state, with a very inefficient and crude device. 
A single cell with a pair of suitable elements will rectify part 
of the cycle of an alternating current, but this is not a true 
uni-directional current. It is still an alternating current in 
character with one alternation of greater amplitude than 
the other and giving an efficiency of perhaps 20 per cent. 
when charging a storage battery. 

This poor result is partially caused by the return or leak- 
age current passing through the rectifier and through the 
bagtery in the wrong direction, hence discharging it. To 
charge a storage battery under this condition it is evident 
that an excessive charging current must. be used to over- 
balance the excessive discharge that takes place during one- 
half of the cycle. For example, in figures that are approxi- 
mately correct, to charge a battery of cells aggregating 50 
volts a potential of about 50 volts is ordinarily required. 
Supposing for illustration that this potential will pass 10 
ampéres through the cells on direct-current circuit. In 
order to charge at this rate from an alternating current with 
a single old type rectifier it will be necessary to raise the 


ampéres through the cells, an excessive charge. This is 
because of the fact that the potential of the return wave of 
the alternation will be added to that of the battery and pro- 
duce a serious leak through the insulating film on the 
aluminum electrode. The average discharge potential would 
be 50 plus 75 or 125 volts. Average, because at the peak of 
the alternation the actual potential would reach about 150 
volts against the film which is approximately its break-down 
point, This high return potential, as it may be termed, will 
cause a discharge of about 40 ampéres, an excessive discharge 
rate. This leaves a net charging current of 10 ampéres. It 
is presupposed that a battery requiring 10 ampéres would 
have a capacity of about 100 ampére hours, and hence it will be 
seen that in order to charge at 10 ampéres from the old type 
of rectifier it was necessary to charge at 50 and discharge at 
40 ampéeres, leaving the required margin for charging. At 
this rate the rectifier would be rapidly destroyed, and the 
best storage battery would be served likewise. A rectifier of 
that type is not worthy of further consideration, as it is of 
no more value for other purposes than for charging batteries. 

The next step was the combination of four rectifying cells 
known as the Graetz method of connection. This combina- 
tion was somewhat better in that it rectified both waves of 
the cycle and hence gave a true uni-directional current. The 
efficiency was necessarily low because of. the fact that the re- 
sistance in the path of the useful current was double, and 
leakage was also double that of a single rectifier. The old 
type of single cell being inefficient to start with, the com- 
bination of four was nearly four times as bad, to say 
nothing of the wear and tear on four sets of electrodes and 
four solutions. The only gain was a really uni-directional 
current produced so that in charging a storage battery all 
of the energy passing through it was available for dis- 
charge, barring, of course, inherent losses peculiar to storage 
batteries. 

The next step was the perfection of the Churcher rectifier. 
This device rectifies both waves of any alternating current, 
and requires but one jar, one solution, and one set of elec- 
trodes to do so. In this way the internal resistance is 
reduced to a very low point; in fact, it is only limited by 
mechanical necessities to prevent short-circuits. This loss is 
almost negligible. The principal loss that does take place is 
the leakage current. This current does not pass through the 
apparatus operated by rectified current, but is expended in 
heating the solution. This loss is largely dependent upon the 
electrode potential at the film, the purity of the aluminum 
and solution and its temperature. Where continuous service 
is required of the rectifier, it is therefore imperative to pre- 
vent this initial rise in temperature by the use of water- 
cooling pipes or radiation of some sort. 

This form of rectifier requires the use of a transformer with 

a secondary of twice the direct-current voltage required, plus 
the resistance loss. This secondary coil is tapped in the 
centre, and, by virtue of the action of the rectifier, this tap 
remains positive at all times to one or the other extreme 
terminal. The active electrodes are attached to each of the 
extreme secondary terminals, the number depending upon 
the phase of the alternating supply. Owing to the peculiar 
properties of the films on these electrodes, no appreciable 
current passes from either to the other. Electrodes of in- 
active material, such as platinum, carbon, &c., would short- 
circuit the transformer. Between these active electrodes, 
but insulated from them, is placed an inactive electrode, 
preferably platinum. Connected between this electrode as 
one terminal and the centre tap of the transformer as the 
other, is connected the battery to be charged, direct-current 
motor, or other apparatus to be operated. In operation the 
current passes from the centre tap of the transformer to the 
motor, from the motor to the inactive electrode in the rectifier 
solution, thence to one or the other active electrode depending 
on which is at that instant negative to the centre of the 
transformer. Inside the rectifier the current therefore passes 
from the inactive electrode first to one, then to the other 
active electrode as the alternations of the cycle take place, 
the centre of the transformer remaining positive at all times. 
It will be understood from this that one side of the trans- 
former is active while the other is inactive, and then the 
reverse during the next alternation, 
The regulation of direct current is best attained by placing 
an adjustable inductance between the transformer terminals 
and the active electrodes of therectifier. This regulation can 
also be very efliciently attained by an inductance in the main 
alternating supply, or by varying the number of turns of 
wire in the primary of the transformer. Either form of 
regulation is much more efficient than placing resistance in 
series with storage batteries when charging from 110-volt 
direct-current mains. It is also a well-known fact that a 
pulsating uni-directional current is especially desirable for 
charging storage batteries. Just why it is so is not very well 
understood, but the fact remains. 

The practical limit of voltage of one cell of the Churcher 
rectifier is-about 50 volts direct current at full ampére load, 
or a difference of potential across the active electrodes of 
about 130 volts. Somewhat higher voltage may be obtained 
under favourable conditions, but the efficiency is generally 
much lower because of the increased leakage from one trans- 
former terminal to the other. Through the use of two cells 
and two secondaries in the one transformer twice the voltage 
can be obtained ; three cells with three secondaries in the one 
transformer will give three times the voltage, &c. Thus it is 
evident that the Churcher system of rectifiers will deliver any 
potential of direct current from any alternating current, 

An important application of the Churcher alternating 
rectifier is the interrupter. This interrupter gives promise of 
extensive application in the X-ray field, as alternating 
current is very inefficient for such purposes, especially when 
the frequency is over 60 cycles. The Churcher alternating 
rectifying interrupter will receive any potential, any phase or 
cycle of alternating current, and deliver a rapidly and com- 
pletely interrupted direct current through the primary of an 
induction coil. In construction and mode of operation it is 
similar to the Churcher rectifier, the only difference being in 
the area of exposed contact of the positive electrode with the 
solution. In the rectifier the large area of the positive elec- 
trode gives a perfect contact with®the solution, but in the 
rectifying interrupter the opposite condition is present. The 
positive electrode in this case is of restricted area, restricted 
to such a degree that instantaneous interruption of the 
current is obtained by the well-known Wehnelt effect. 

By the regulation of the amount of the positive electrode 
exposed any volume of interrupted current can be produced. 
This interrupted direct current from the Churcher rectifymg 
interrupter on alternating supply is: more desirable for the 
purpose than the regular 110 volts direct current, as the 
potential is somewhat less, and hence more easily and com- 
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THE ELECTRIFICATION OF THE DISTRICT 
RAILWAY, 


No. I. 

Tue power station of the Underground Electric Rail- 
ways Company of London is situated at the junction of 
Chelsea Creek with the river Thames, the former of which 
bounds it on the south, Lots-road running almost parallel 


ciple, with an internal diameter at the base of 19ft., and a | 
height of 275ft. They are placed symmetrically, in pairs, | 
in the boiler-bouse section, about a quarter of the length | 
of the building from the ends. They have been designed 
with a margin for extensions beyond even the present 
enormous capacity of the station. The internal arrange- 
ments of the building, which measures 4534ft. long by 
175ft. broad, and 140ft. high, are shown in plan in Fig. 3. | 
It will be seen that the building | 
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on the north side. This station is destined to supply 
energy for the whole District Railway system, and also the 
Baker-street and Waterloo, the Great Northern and 
Brompton, the Charing Cross and Hampstead, and the 
Edgware and Hampstead lines. These in total amount to 
over 63 miles of track, of which the District Railway sup- 
plies about 40. The joining together in one working scheme 
of so many undertakings, all of considerable importance, 
has called for a generating station of unusual proportions 
and design ; and the now practically completed Lots-road 
power-house contains 60,000 horse-power of generating 
machinery, covers over 3} acres of land, including yards, 
&e., and has cost some 2} millions of money. 

Our readers will remember our description of the 


electrification of the Metropolitan Railway, with which the . 


District Railway comes intimately into connection. In 
fact, the trains of either line must be able to travel over 
the system of the other line. The accompanying map 
Fig. 1—will help our readers to grasp the relative posi- 
tions of the lines now being electrified in and around 
London. 

The site upon which the Lots-road station stands was 
formerly occupied by dust destructor and other works, 
and measures on the water frontage 1100ft., and on the 
Lots-road side 824ft. The size of the building and the 
plant that it contains has involved the greatest care in 
laying the foundations, consisting of about 220 concrete 
piers, and these have been sunk through strata of made 
ground, gravel, and sand, to the London clay, at a depth of 
35ft. The work of making all the excavations water-tight 
as they proceeded was a troublesome and costly one, but 
the fact that they were well below the river level, even 
at low tide, made this course imperative. The timber 
bank or retaining wall of Chelsea Creek was found to be 
in a very rotten condition, and was replaced by a solid 
brick wall, which, for some distance, carries the super- 
structure of the power-house on the south side.“ Fig. 2 
gives an outline plan of the site and buildings, and it will 
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itself is divided longitudinally into | 
engine and boiler rooms, the latter 
of which is the larger and contains 
several storeys. The arrangement 
of the boilers upon two floors, 
though novel in England, repre- 
sents what is almost standard 
American practice. It has been 
necessary in the case of the Chelsea | 
power-house, on account of the 
large number of boilers installed | 
and considerations of floor space. 


The cross section of the building, | 
as seen in Fig. 5, shows the coal 
bunkers situated on the top floor, 
the capacity of which is 15,000 
tons. As the boilers will consume 
some 800 tons of fuel daily when | 
the station is in full working order, 
it is obvious that such a capacity 
is necessary. The coal is picked 
up from barges by two one-ton 
grab travelling cranes, and, after 
being weighed, is carried by belt | 
and inclined conveyors to the top 
of the building. Here it is de- 
posited upon another belt conveyor which is so arranged 
as to effect its distribution to the several bunkers in any 
desired quantity. As an alternative to water-borne coal, 
arrangements have been made to obtain the supply of 
fuel from sidings of the West London Extension Rail- 
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sets of eight, the number required to operate each turbine 
unit at full load. There is no steam connection between 
the various groups, except in one case, where a header for 
supplying steam to the auxiliaries is fed from two of 


them. Chain grate stoking gear is provided, with 
83 square feet of surfs2o for each boiler. Economisers 
‘with 10ft. tubes are groaned behind the boilers with a 
by-pass flue, and the total pipe area installed allows 
1540 square feet of feed water heating surface per boiler. 

In the engine-room, a view of which is given in Fig. 4, 
there are installed eight Westinghouse steam turbine 
generating sets, each consisting of a turbine of some 7300 
brake horse-power, coupled direct to a three-phase alter- 
nator of 5500-kilowatt capacity. The turbines have been 
made by the Westinghouse Company, and are of the 
single-cylinder double-flow type. They are designed to 
run with a steam pressure of 165 lb. per square inch, a 
superheat of 100 deg. Fah., and at a speed of 1000 revo- 
lutions per minute. They are designed so as to be 
capable of sustaining an overload of 50 per cent. by aid of 


| automatic by - passes, and are, so we are informed, 


economical in steam consumption. 


As the steam turbine made by the Westinghouse Com- 
pany differs in many points from others, and as these 
particular turbines are of exceptional size, some details of 
its construction and operation may not be out of place. 
The rolled steel rotating drum to which the blades are 
fixed is fitted at each end with a forged steel umbrella- 
shaped disc, shrunk in. The steel shaft is pressed into 
these, and the result is an arrangement that, though 
light, is extremely strong. The blades are dovetailed and 
caulked into grooves cut in the surface of the drum, and 
are of a special metal in the case of the low-pressure 
series on account of the corrosive action of wet steam. 
The main bearings are of the spherical type, and are of 
cast iron with babbitt metal linings. Forged steel flexible 
claw couplings running in oil are provided for connecting 
the turbine rotors with the revolving fields of the alter- 
nators, and are so arranged as to provide for inexactitude 
in the alignment of the two shafts. The course of the 
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Fig. 2-SITE OF LOT'S ROAD POWER STATION 


way by further appliances that bring the coal into | 
the building at the opposite end of the bunkers. The | 
ashes from the fires are dealt with by means o 
self-dumping buckets that run on rails laid under the ash | 
hoppers on the ground floor. A locomotive, worked by 
means of a storage battery, hauls these to the barges, 





steam through the turbine is as follows:—Leaving the 
main disc type stop valve, which is actuated by gearing 
from the platform, the steam flows through an emergency 
quick cut-off valve, a strainer, and a double-seat poppet 
governor valve, which latter is operated by a steam relay 
controlled by the centrifugal governor. It now enters 
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Fig. 3-PLAN OF LOT'S ROAD POWER STATION 
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be noticed that at the eastern extremity a large barge | where they are unloaded by pneumatic hoists. Com- | the cylinder at the centre, and, passing through a series 
basin is situated, the function of which is to dock the pressed air is used for sundry purposes, including the | of nozzles and impulse blades, expands down to prac- 
operation of the barge basin gate machinery, capstans, | tically atmospheric pressure, continuing then through a 


barges conveying coal or other material to the works. 
Behind this is the oil-cooling plant, and on the western 
extremity of the site there is a large bin for con- 
taining the farnace ashes before shipment. 


| 


20,000 tons of steel have been used, of which s 
tons have gone to the main framework. The 


6000 | lation of sixteen more. Hath boiler possesses 6212 square 
meys; | fect of heating surfavejant is provided with a superhcater 
of which there are four, are built on the Cuf¥odis prin- | of 672 square feet area. The boilers are divided up into ment of the {trbine rotor, and a central system of 


and various large valves in the power-house. 


: . number of pressure blades on the Parsons principle to the 
The boiler-house contains sixty-four Babcock and | condenser. 


The makers claim that the equal flow of 


Wilcox water-tube boilers supported directly on the steel steam each way gained by its admission at the centre of 
In the construction of the buildings little less than framework of the building, and space is left for the instal- | the turbine elimigates all end thrust, and therefore the 


necessity for balence pistons. One end of the shaft is 
fitted with a theast block; to allow oz longitutliny] atjjust- 
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lubrication supplies oil under pressure to each bearing | 
in a separate pipe. The Westinghouse alternators are of 
the revolving field type, and on a non-inductive load are to | was supplied I : 
supply a current of 289 ampéres per phase at a pressure | and all the high-tension switches are motor-operated by 
They are of 5500 kilowatts capacity, | means of a low-pressure circuit controlled from a small 


of 11,000 volts. 


| 


with a frequency of 33°3 per second. The revolving field | pilot switchboard. 














| The mains were :upplied by the British Insulated 





Fig. 4 INTERIOR OF ENGINE ROOM 


is a solid forging of Whitworth fluid pressed steel of good 


permeability, and is wound in the usual manner. 


The 


armature core is of laminated iron, and is supported by a 


heavy cast iron frame, divided horizontally, 
in slots on its inner surface. 
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It is wound 


and Helsby Cables, Limited, and are laid in Doulton 
stoneware ducts. There are twenty-four sub-stations on 


the line, to each of which a duplicate feeder is run; 
sixty-four ducts have therefore been laid, which allow fo 
some extension. 


The feeders are carried through the 
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Fig. 5 CROSS SECTION THROUGH POWER STATION 


There are four exciter units, each consisting of an | 


Allen-British-Thomson Houston combination. and having 
a capacity of 125 kilowatts at 125 volts when running at 
375 revolutions per minute. The condensers are on the 
dry vacuum principle, with separate motor-driven air and 
water pumps. They are instilled in pits between the 


two rows of turbines, and have each 15,000 square feet of | 
cooling surface, which is fed with circulating water con- | 


veyed through 66in. pipes from the Thames. The cool- 
ing system is based on the principle of the syphon, and 
the 20in. centrifugal pumps have simply to overcome t'1e 
friction in these pipes. The condensing equipment was 
supplied by Messrs. J. Simpson and Co, 


streets to the Earl's Court station of the District Railway, 
which is the nearest point to Lots-road. 








THE JUNIOR INSTITUTION OF -ENGINEERS.—On Saturday, 11th 
February, the ‘‘Coming-of-age” Dinner of the Institution will be 
held at the Hotel Cecil at 6.30, for7 p.m., the president, Mr. W. H. 
Lindley, M. Inst. C.E., F.G.S., in the chair. 

RoyYAL InstituTION.—Professor G. H. Bryan being unable to 


| lecture on Friday evening, March 24th, Sir Oliver Lodge, LL D-, 


D.Sc., F.R.S., will deliver a discourse on that date on ‘‘ A Perti- 
nacious Current.” Sir Stirling Maxwell being unable-to lecture, 
Mr. Thomas G. Jackson, R-A., will on Thursdays, March 23rd and 
30th, deliver two lectures on ‘‘The Reasonableness of Architec- 
ture,” 


The switch gear is arranged on three galleries, placed 
| principally across the north side of the engine-room. It 
lied by the British Thomson-Houston Company, 


ROYAL COMMISSION ON COAL SUPPLIES. 





On December 28th, 1901, a Royal Commission, con- 
sisting of the gentlemen whose names appear below, was 
appointed to inquire into the extent and available 
resources of the coalfields of the United Kingdom; the 
rate of exhaustion which may be anticipated, having 
regard to possible economies in use, by the substitution 
of other fuel or the adoption of other kinds of power; the 
effect of our exports of coal on the home supply, aad the 
time for which that supply, especially of the more 
valuable kinds of coal, will Bes sc be available to 
British consumers, including the Royal Navy, at a cost 
which would not be detrimental to the general welfare ; 
the possibility of a reduction in that cost, by cheaper 
transport, or by the avoidance of unnecessary waste in 
working through the adoption of better methods and 
improved appliances, or through a change in the cus- 
tomary term and provisions of mineral leases; and 
whether the mining industry of this country, under exist- 
ing conditions, is maintaining its competitive power with 
the coalfields of other countries. 

The members of the Commission were William Lawies 
Jackson, Sir George John Armytage, Sir William Thomas 
Lewis, Sir Lindsay Wood, Thomas Bell, William Brace, 
Arthur Currer Briggs, Harold Baily Dixon, James 
Stedman Dixon. Clemeni Le Neve Foster, Edward Hull, 
Charles Lapworth, Joseph Paton Maclay, Arthur Sop- 
with, Jethro Justinian Harris Teall, and Ralph Young. 

The first part of the Final Report of this Commission 
was issued as a parliamentary paper on Wednesday, 
25th ult. 

In all forty-seven meetings have been held for the 
purpose of taking evidence, and 120 witnesses, most of 
whom were nominated by mining, engineering, or other 
associations interested in the subject matter of the 
inquiry, have been examined. 

‘The subjects referred to by the Commission were various 
and somewhat complicated, and for the purposes of this 
report have been subdivided as follows :—(a) The resources 
of our coalfields; (4) their probable duration ; (c) possible 
economies; (d) the effect of export of coal on British 
consumers and the Royal Navy; (e) maintenance under 
existing conditions of the competitive power of our coal 
mining industry with the coalfields of other countries. 

The following passages, though abbreviated, are quoted 
nearly verbatim from the report :— 


THE RESOURCES OF OUR COALFIELDS, 


The method adopted for ascertaining the resources of our proved 
coalfields was stated generally in our first report, and fuller details 
will be found in the reports of the District Commissioners, 


AVAILALLE RESOURCES OF THE PROVED COALFIELDs, 


Following the precedent of the Coal Commission of 1871, we 
have adopted 4000ft. as the limit of practicable depth in working, 
and Ift. as the minimum workable thickness, and after making the 
nocessary deductions, we estimate the available quantity of coal in 
the proved coalfields of the United Kingdom to be 100,914,668, 167 
tons, 

It is most satisfactory to note that no less than 79-3 per cent. of 
the available resources* is contained in seams of 2ft. thick and 
upwards, and 91-6 per cent. in seams of 18in. and upwards. 

According to the estimates of the Coal Commission of 1871, the 
available resources of the country in seams of lft. thick and up- 
wards, situated within 4000ft. of the surface, were ‘0,207,285, 398 
tons ; our present estimate being 100,{)14,668, 167 tons. 

The statistics show that, though between the Ist January, 1570, 
and the 3lst December, 1903, 5,694,928,507 tons of coal have been 
raised, the present estimates of available coal are nevertheless 
10,707,382,769 tons in excess of those of the previous Commission. 
This excess is accounted for, partly by the difference in the areas 
regarded as productive by the two Commissions, and partly by 
discoveries due to recent borings, sinkings, and workings, and 
more accurate knowledge of the coal seams. 

In addition to the coal within 4000ft. of the surface, there are in 
the proved coalfields considerable quantities lying at greater 
depths; whether that coal or any of it is recoverable or not 
depends upon the maximum depth at which it may be found 
possible to carry on mining operations. The estimated quantities 
of such coal amounts to a total of 5,239,433,980 tons. 


RESOURCES UF THE UNPROVED COALFIELDs, 


The Geological Committee appointed to inquire into the produc- 
tives measures known or believed to exist outside the areas dealt 
with by the district commissioners, report that the amount of eoal 
which may be expected to be available in the concealed and 
unproved coalfields at depths less than 4000ft. is 39,483 millions of 
tons. This tota] does not include certain areas where the data are 
insufficient for an estimate. 

Under the head of unproved coalfields come also the undersea 
areas lying between 5 and 12 miles beyond high-water mark in the 
Cumberland Coalfield, estimated by Sir Lindsay Wood to contain 
854 million tons, and undersea areas in St. Brides and Carmarthen 
Bays, estimated by Sir William T. Lewis to contain 383 million 
tons. 


PossiBLE DerTH OF WORKING. 


In recent years the depths at which coal is being worked have 
rapidly increased, and there are now a number of collieries, notably 
in Belgium, where seams are being worked at depths in excess of 
3000ft. So far as we know, there are no actual coal-workings at. 
depths exceeding 4000ft., and the conditions which will be met 
with at such depths are still largely a matter of conjecture. 

The evidence indicates that no insuperable engineering or 
mechanical difficulties are likely to arise in connection with deep 
workings and that excessive pressure is not likely to prove an un- 
surmountable obstacle, 

The chief obstacles to deep working are high temperature and 
cost. The evidence shows that there is no uniform rate of increase 
of the earth’s temperature with depth. 

Hitherto no special appliances have been tried or required in 
order to cool the workings in deep mines, the necessary reduction 
in temperature having been obtained by brisk currents of dry air. 
It is not easy to determine the maximum temperature which is 
consistent with the healthful exercise of human labour. There 
seems, however, to be no difficulty in working at upwards of 
90 degrees, provided the ventilation is brisk and the air dry. 
Assuming all physical difficulties overcome, it is by no means 
certain that the cost of working may not prove prohibitive from a 
commercial point of view, but we have no evidence that any collieries 
have been stopped by reason of excessive cost of working due to 


depth. 

Experts on the Continent, notably Professor Stassart and Herr 
Schultz-Briesen, consider 1500 metres, or, say, 4900ft., about the 
limit of working ; but, having regard to the circumstances of this 








* Excluding Ireland, Somerset; and Gloucester, av the details for these 


, districts do not permit the calculation, 
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country, we think that it is safer to adopt the conclusions of the | stances. There seems to be no doubt that coal-cutting machines Brick works, potteries 
Commission of 1871 and to regard 4000ft. as the limit of practicable | are now firmly established. Glass works .. ..  .. | i 5,000,000 
working. Briefly ‘stated, the chief olen of coal-cutting machines —— works .. -.. 15,0€0,600 
are, according to the evidence :—(1) That an increased percentage oath or See 32'000,000 
MinimuM THICKNESS OF WORKABLE SEAMS, of large coal is obtained, and the coal got is in a firmer and better ina 
condition, (2) A more Total 167,600,000 


Speaking generally, the thicker and more valuable seams are 
the first to be work There are, however, several districts where 
thin seams have been and are worked to a considerable extent 
with good results, and there is reason to suppose that in the future 
thin seams will be worked more extensively than at present. It 
has been estimated that in the year 1900 about 17-7 per cent. of 
the total output of the United Kingdom was obtained from seams 
of less than 3ft. thick. 

The introduction and extended use cf coal-cutting machines in 
thin seams may be regarded as certain, and there is little doubt 
that many seams will thus be worked successfully, which other- 
wise would not, from a commercial point of view, be considered 
workable, 

Waste IN WorKING, 


The amount of waste and unavoidable loss incident to cualmining 
is a most important factor in making an estimate of the available 
resources. 

It is evident that, except in very special cases, it is not possible 
to remove ail the coal. A certain amount must be left in order to 
maintain shafts, &c., and to support the surface—as, for instance, 
under houses, railways, canals, and rivers, and there seems little 
hope under existing circumstances of avoiding this source of loss. 
The amount of coal left for support depends largely upon whether 
its value is greater than the damage which would be caused by its 
removal. 

We have evidence that much coal has been and is lost through 
the practice of leaving unnecessary barriers between royalties and 
properties; but the present tendency to take large areas under 
lease is reducing the loss from this cause, and in many cases 
barriers between properties are now worked out by mutual arrange- 
ments, 

CENTRAL PUMPING STATIONS. 

Several witnesses have advocated the establishment of central 
pumping stations in particular districts either by arrangement or 
under compulsory powers, with a view to recovering coal formerly 
abandoned, or cheapening the cost of pumping. The most 
important proposal made was that by Mr. Ratcliffe Ellis, the 
Secretary of the Mining Association of Great Britain. He recom- 
mended that a general Act of Parliament.should be passed for the 
formation of drainage boards with compulsory powers. ‘This Act, 
according to the witness, should be ‘‘adoptive,” and put in force 
by a Provisional Order issued by the Home-oftice in any district 
where, after an inquiry, its operation was considered desirable. 
It is not altogether clear that such a general Act would be applic- 
able to the circumstances of the different coalfields; nor are we 
convinced that there is any public necessity for a general Act of 
this kind, as the object in view can be attained by Private Bill 
legislation. The operations of the South Staffordshire Mines 
Drainage Acts are. rendering available to the country « large 
quantity of coal which might otherwise have been lost, and there- 
fore we are disposed to believe that in other coalfields similar 
benefits might accrue from the establishment of joint pumping 
arrangements carefully adapted to the needs of the particular 
districts in which they are to be established. 

Where the seams are of abnormal thickness much coal is, in 
some cases, wasted, and for various reasons. Sometimes it is con- 
eidered that the whole seam cannot be taken out with safety, and 
part is therefore left to formaroof. Further, such thick seams 
are more difficult to work, and when the whole of the seam is not 
of the same quality, there is a temptation to take out the best coal 
first, and to leave the rest for possible future working. Sugges- 
tions have been made by some of the witnesses as to the best 
method of working such thick seams, and there is little doubt that 
improved methods combined with the increasing use of inferior 
coal will, to a large extent, obviate the difficulties mentioned. 

In some cases coal is unnecessarily wasted in the process of 
holing. 

According to the evidence inferior coal is frequently left in the 
mine owing to its being unsaleable, and in some districts consider- 
able quantities of small coal are also left. In recent years there 
have been vast improvements in the methods of, and the appliances 
for, preparing and utilising small and inferior coal, and the higher 
appreciation of such coal should go far to put an end to this waste. 


PROBABLE DURATION OF OUR COAL RESOURCES, 


This question turns chiefly upon the maintenance or the variation 
of the annual output. The calculations of the last Coal Com- 
mission as to the future exports and of Mr. Jevons as to the future 
annual consumption make us hesitate to prophesy how long our 
coal resources are likely to last. The present annual output is in 
round numbers 230 million tons, and the calculated available 
resources in the proved coaifields are in round numbers 100,000 
million tons, exclusive of the 40,000 million tons in the unproved 
coalfields, which we have thought best to regard only as probable 
or speculative. For the last thirty years the average increase in 
the output has been 24 per cent. per annum—and that of the 
exports, including bunkers, 4} per cent. per annum. It is the 
general opinion of the District Commissioners that owing to 
physical considerations it is highly improbable that the present 
rate of increase of the output of coal can long continue—indeed, 
they think that some districts have already attained their maximum 
output; but that, on the other hand, the developments in the 
newer coalfields will possibly increase the total output for some 
years, 

In view of this opinion and of the exhaustion of the shallower 
collieries we look forward to a time, not far distant, when the rate 
of increase of output will be slower, to be followed by a period of 
stationary output, and then a gradual decline. 


COAL CUTTING MACHINES, 


In connection with the working of thin seams, we have already 
referred to coal-cutting machines. Very little information as to 
the use of machines in this country was available before 1900, when 
the Mines Department of the Home-office published an incomplete 
return, showing that there were 311 machines in use. A similar 
but even more incomplete return in 1901 shows an increase to 
345. For the years 1902 and 18903 complete returns were 
obtained at our request, and they gave the following valuable 
information :— 

Totalin year Total in year 
902. 1903. 
Number of collicries where machines 
 drdhumsP hich. ne, eR Ce 


225 


166 


Number of machines 483 643 
Worked by electricity 149 231 
Worked by compressed air .. 834 412 
Coal obtained, toms .. .. .. 4,161,202 5,245,578 


There has, therefore, been a considerable advance in the last two 
years, both in the number of machines used and in the amount of 
coal obtained. The increase in the number of machines is probably 
more significant than the increase in the amount of coal obtained, 
because many of the machines were started too late in the year 
1903 to affect the output of that year appreciably. 

We have examined several witnesses on this subject, and have 
also obtained a large number of written statements from colliery 
managers and otkers. Almost all the opinions given on the general 
question of machines compared with hand labour are in favour of 
the former; but these opinions are accompanied by many qualifica- 
tions and eee. and it is apparent that the balance of advan- 
tage and disadvantage depends to a large extent upon the circum- 
stances of each pit, and sometimes the different districts in the 
same pit. The choice of machine also depends on these circum- 








Sy are line of face is obtained, which 
facilitates ventilation and leads to more regular and systematic 
timbering, and the weight being more regular and uniform the 
roof can be more easily kept up. The greater rapidity of working 
also tends to keep down the cost of repairs, and causes less damage 
to overnite seams and the surface, the subsidence being more 
even, (3) The regular and systematic working. tends to increase 
the safety of the workmen. (4) Seams, which either because of 
their thinness or hardness, or both, could not be worked at all, or 
could only be worked at a profit in good times, can be worked 
profitably by machines. (5) Holing is less frequently done in the 
coal, and, when it is, there is much less ‘‘small” made than in the 
case of — by hand. (6) The output is increased and is more 
regular, and the work is more easily superintended. Fewer 
explosives are used for getting down the coal ; in some cases none. 
Generally machine work is less costly than hand work, especiall 
in thin seams, According to one witness the saving is muc 
greater in the narrow work or headings than in the long wall faces. 
From the point of view of the men the work is safer and easier, and 
the wages are better. The importance of lightening the labour of 
the men will probably be more appreciated as the working places 
become deeper and the temperature becomes higher. 

There are however, certain conditions under which machines 
cannot at present be worked to advantage, viz., where the roof or 
floor is bad, where there are numerous faults or dykes, or where 
the seams are highly inclined. So, too, in the case of very soft 
coal, there is the danger of falls from the face and damage to the 
machines. 

Although the general effect of the extended use of coal-cutting 
machines has apparently been to reduce the use of explosives, it 
appears that in some cases shot tiring has increased for breaking 
up the larger blocks brought down, For many years attempts 
have been made to devise some sort of appliance which would get 
rid of this source of danger. Lime cartridges and patent wedges 
have been tried, but hitherto without much success. It is claimed 
that the hydraulic cartridge or wedge, which is now used in at 
least one colliery in Lancashire, has enabled shot firing to be 
dispensed with altogether, and has at the same time given a greater 
percentage of large coal. 

Ata modern colliery, and especially since the introduction of 
coal-cutting machines on a large scale, the use of electricity for the 
transmission of power is, according to the evidence, invaluable 
both from the point of view of economy and efficiency. It is said 
to be well adapted for every requirement of mining and for all the 
general purposes of a colliery, with the possible exception of the 
winding engines, the opinion in this country being at present 
against using electrical winding engines, although some are being 
used on the Continent. ad 





We desire to urge as strongly as we may the importance of 
cleaning, sizing and sorting coal for the market. The more the 
consumers realise the advantages that accrue from the use of coal | 
selected to suit their special requirements and appliances the more | 
will they expect and demand uniformity of quality and size. | 
Uniformity is important, and there is no question that a consumer | 
is willing to pay more if he can rely upon always getting what his 
experience has proved to be best suited for his purposes, 


MANUFACTURE OF COKE, 

In this industry by far the most important step in recent times 
bas been the introduction of bye-product recovery ovens. The 
a een against coke made in these ovens lasted long, but is | 

eing gradually overcome. It is found that by careful quenching, | 
the ditticulty as to colour can be toa large extent obviated, while 
chemical analysis and practical experience show little or no differ- 
ence between the coke made in these and other forms of oven. 
That there is still a large margin for the further introduction of 
these recovery ovens is shown by the fact that in 1902 only 10 per | 
cent. of our total output of coke was obtained from them. 

The production of coke as it is extensively carried on in this 
country, without full utilisation of the volatile products, is con- 
demned by all the witnesses. In the best modern practice these 
products are either burnt in flues round the ovens, or are separated 
by cooling into liquids and gases, the latter of which are used for 
heating the ovens themselves. The surplus gas can be used for 
the production of power under steam boilers, or with greater 
advantage in gas engines. Coke oven gas is a rich gas, approxi- 
mating to illuminating, and far richer than producer gas. 

The importance of the extended adoption of coking cannot be 
exaggerated. It is one of the methods by which small coal can be 
rendered marketable, and in some districts it has reduced the 
waste by furnishing the collieries with an outlet for the small coal, 
without which outlet it is doubtful whether they could have been 
carried on. 

Hitherto the manufacture of briquettes has been mainly con- | 
fined to South Wales, where the smal! coal made in the screening 
and in the transit of the best steam coal, is mixed with 8 to 10 per | 
cent. of pitch and converted into briquettes. Large quantities of 
similar small steam coal are exported to the Continent for the 
same purpose. Of the value of these briquettes as a fuel there is 
no doubt, and they are extensively purchased by the Royal Navy 
as a reserve stock in hot climates, where they are said to 
deteriorate less than Welsh coal. In England and Scotland 
briquettes are seldom made, probably because there is a good 
market for small coal. There is, however, every reason to | 
anticipate that in the future they will be more largely used for | 
steam and domestic purposes, and there appears to be a good field | 
for the discovery of a suitable binding material—pitch, which is | 
the chief binder used at present, being rather too smoky for | 
domestic purposes, and also high in price. 

The evidence points to the conclusion that a suitable briquette 
plant, if well managed, should pay in connection with a colliery ; 
at present the briquette factories in this country are mostly 
situated at, or near, docks. Suggestions have been made that 
partial distillation, in addition to washing and cleaning, would 
give a much wider choice of material for the manufacture of first- 
class briquettes, and that coal and oil might be used in combination 
so as to form briquettes of good calorific value out of inferior coal. 
A good deal of information with regard to the manufacture of 
briquettes in this and other countries is set out in Vol. II. of our 
Second Report, Appendix VI. 

The evidence shows that seams which cannot now be worked at | 
a profit will in the future be rendered profitable by washing, | 
sorting, coking, briquetting the coal, or converting it into gas, and | 
that no small coal need be left in the mine. It has been proved | 
that large quantities of the best Welsh steam coal are left under- | 
ground in the form of ‘‘ small,” solely because under present con- | 
ditions it does not pay to bring it out. It appears that much of | 
this ‘‘small,” although it is frequently dirty, is of similar quality 
to that now made into briquettes in South Wales, and we look to 
washing and briquetting as one of the available methods by which 
such coal can be brought out and sold to advantage. 








EcONOMIES IN USE, 

Very few statistics are obtainable as to the consumption of coal 
in the various industries of the country, but we have collected 
information from many sources, and we think that the following 
estimate for 1903 may be regarded as approximately correct :— 


Coal Consumption. 





Tons. 
Railways, all purposes , 13,000,000 
Coasting steamers, bunkers 2,000,000 
WeOwewe.. tee ee ee 538,000,000 
Mimesp ww te tw ew 18,000,000 
Iron and steel industries .. 28,000,000 
Other metale and minerals 1,900,000 | 


| much sweeter running than 4-usual when 


In considering these figures from the point of view of possible 
economies, we would draw attention to Mr. Beilby’s interesting 
calculation that out of an annual consumption of from 143 to 
168 million tons of coal in this country there is a possible saving 
of from 40 to 60 million tons. Other witnesses have confirmed Mr. 
Beilby on special points. 

(To be continued.) 








THE BROTHERHOOD MOTOR CAR. 
No, L 


ALTHOUGH continental firms still continue to supply a very 
considerable percentage of the motor cars purchased in this 
country, the supreme position which they have all along held 
for quality of workmanship and originality of conception in 
this department of engineering is becoming rapidly less 
pronounced, This is largely due to the enterprise now being 
shown by many firms of engineers—which live hitherto con- 
fined their attention to other spheres of operation — entering the 
lists as makers of automobiles. The firm of Brotherhood-Crocker 
Motors, Limited, which is now actively engaged in this new 
industry, as its name implies, is an offshoot of an old esta- 
blished works, with considerable fame in the production of 
high-speed steam engines. Weare doing no injustice to this 
firm’s work when we state that, acting on the advice of their 
general manager, Mr. Percy Richardson, they have adopted 
broadly as their pattern a well-tried continental car, and have 
made many important modifications, showing considerable in- 
genuity and originality of thought. The chief object aimed 
at has been the avoidance of complications, which necessitate 
long experience and considerable skill on the part of the user, 
in order to obtain satisfactory running. Moreover, all parts 
are made easy of access, and independently detachable, while, 
by an excellent workshop system of manufacture by which all 
parts are numbered, no difficulty should be encountered in 
replacing them in case of necessity. That the attempt to 
simplify the controlling mechanism has_been successful can 
be gathered from the fact that the car, when travelling, is 
controlled by the steering wheel and two foot pedals’ only. 

















Fig. 1-SECTIONAL VIEW OF AUTOMATIC CARBURETTER 


On most other cars, in addition to the steering wheel, there 
are three foot levers for clutch, brake, and accelerator 
respectively, and two hand levers for operating the throttle 
valve and ignition apparatus. 

Figs. 2 and 3—page 114—represent the chassis of the 
Brotherhood car in elevation and plan. From these it will be 
observed that the frame is of forged steel of special form, the 
rear end being curved to allow. of more shapely bodies being 
fitted, and the employment of a straight rearaxle. The front 
of the frame is narrowed to admit of a large steering lock. The 
axles are of forged steel, and the springs are long and flat. 
The front springs are built up of plates 36in. long by 1}in. 
wide, and the rear springs of plates 50in. long by 2in. wide. 
The plates in both sets of springs are provided with oil grooves 
on their surfaces for periodical. lubrication. It has been 
found by Mr. Richardson that this arrangement results in 
& rings are built 
up in the ordinary way. A=small lubricator is provided at 
either end of the top plate, so that oil can be introduced 
between all the rubbing surfaces. 

The engine—Figs. 7, 9, and 10—has four vertical cylinders 
4in. bore by Sin. stroke, with pistons 6}in. long, and develops 
20 horse-power at 900 revolutions per minute. Its range 
of speei varies between 200 and 1150 revolutions per minute. 
The cylinders are cast in pairs, and bolted to an aluminium 
crank case. The pistons have each four piston rings, specially 
constructed by a process familiar to readers of THE ENGI- 
NEER, to exert uniform pressure at all points of their 
circumference. The connecting-rods are of forged steel, and 
of ample strength. The crank shaft is also of forged steel, 
carried in self-oiling bearingsof ample area. The engine has 
mechanically-operated inlet and exhaust valves driven by 
separate cam shafts. These are arranged on opposite sides of 
the cylinders. Variable adjustment of the lift of the inlet 
valves is provided by means of a worm, rack, and pinion. A 
combined fan fly-wheel of large diameter, with wide rim, gives 
steady and regular running, It is securely bolted toa flange, 
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which is solid with the crank shaft. Ample water jackets | efficient results. A positive spiral gear drive from the half- | the ignition at all engine speeds. The ccmmutator and con- 
surround the working length of the cylinders, and also | time shaft, combined with the governor, automatically | tact breaker are keyed on the same shaft, being driven from 
the valve chambers, constructed with special arrangement 
to assure equal and regular distribution of cooling water. 
The motors are manufactured throughout by Messrs. Peter 
Brotherhood. 

The lubrication of the engine is automatically effected by 
splash from the crank chamber. Oil is supplied by a positive 
action, combined, mechanical, and hand-operated lubricator, 
which, besides assuring a certain supply of oil under all con- 
ditions, varies the quantity according to requirements. It is 
fitted to the dashboard, and driven from the half-time shaft 
of the engine. 

The carburetter is of special design, and is automatic, 
ensuring a constant quality of mixture of air and gas at all 
engine speeds by positively and simultaneously controlling 
the petrol and air supplies, and at the same time keeping an 
approximately constant suction on the petrol valve. As will be 
seen by the sectional view—Fig. 1—the petrol passes from the 
float feed chamber on the left through a tapered jet of com- 
paratively wide bore, but is controlled to a fine degree by a 
long needle, which, however, cannot altogether close the hole. 
This needle, together with the air nozzle, is carried on the 
same spindle which supports the piston in the vacuum 
chamber on top of the apparatus, and therefore rises and 
falls with the degree of vacuum obtained. As this varies 
with the speed of the engine a constant ratio of mixture to 
speed is obtained. It will be noted that there are no perish- 
able parts in this apparatus, such as leather diaphragms. 
Adjustment is provided by means of a nut in the upper 
vacuum chamber. 

The high-tension system of ignition by a single coil is 
adopted, and the timing of the explosions is automatically 
brought about and synchronised by the ingenious piece of 
mechanism shown in Figs. 4, 5, and 6 on this page. The com- 
mutator and high-tension distributor are mounted on one case 4 
on the dashboard, and so arranged that either can be instantly ‘Sue Pnowdan” 

spec a - 
pes spark on tow Suc tnalin Ceca ana Peaprnen Figs. 4, 5, & 6@-AUTOMATIC ELECTRIC TIMING AND DISTRIBUTING MECHANISM 
tion of the coil and trembler at all times, providing imme- . 2 en 
diate and visible means of detecting any working defects, varies the advance and retard of the ignition, which can be | the engine, so that as the speed varies the angular position of 
and correct adjustment of the trembler to assure the most mechanically set so as positively to assure correct timihg of | the shaft is varied automatically relatively to the mechanism 
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Fig. 7--VIEW OF ENGINE, 


INLET VALVE SIDE 











Fig. 8—CHANGE SPEED GEAR BOX 





Fg. 9—VIEW OF ENGINE, SHOWING 


that drives it in order that the charge may be ignited at the 
proper period in each cycle of operations in the cylinder. 
The trembler is mounted on an independent ebonite plate, 
and is instantly detachable by the removal of one nut. The 
high-tension wires are encased in an insulated frame with 
special hinged handle terminals to the sparking plugs, pro- 
viding convenience for instantly disconnecting the plugs, for 
the purpose of testing the cylinders or removing the plugs. 
A safety spark gap prevents damage to the insulation of the 
coil when disconnecting the sparking plugs while the engine 
is running. The general working of the ignition can be 
observed by the spark gap on the distributor, which, if work- 
ing properly, will show eight or nine distinct sparks when the 
engine is running slowly. As the speed increases, the 
duration of contact being less, the sparks will reduce in 
number until at maximum speed only one or two will be 
seen. Should the jump sparks not appear in this regular 
manner, it will show there is a defect in the electrical circuit 
between the accumulators and high-tension distributor ; but 
should the sparking be in order on the distributor but not in 
the cylinders, it will show the defect to be in the sparking 
plug. or high-tension wire. This can instantly be decided by 
raising the handle terminal to the sparking plug sufficient to 
cause a spark gap, when, if the spark is flowing regularly to 
the plug, and the cylinder is still missing fire, the sparking 
plug must be at fault. The automatic advance and retard 
in the Brotherhood system of ignition will excite considerable 
interest among motorists, as besides doing away with one of 
the hand-controlled levers, it enables this important function 
to be carried out accurately, and allows of it being constantly 
varied to suit all engine speeds, 

The transmission gear gives four forward speeds and one 
reverse. Its main features resemble the Mercédés gearing. 
It is composed of spur wheels accurately cut from high 
quality steel, mounted on short shafts of large diameter, 
side by side, and running in self-oiling bearings provided 
with oil filters. Ball thrusts are provided throughout, the 
whole running in oil and enclosed in an aluminium case, bolted 
securely to the main frame. Side chains from the ends of the 
cross shaft transmit the power to the rear road wheels. Any 
of the internal working parts of the gear can be removed or 
observed working without the necessity of taking the gear box 
out of the frame, by simply detaching the cover, or the 
whole gear box can be taken out of the car without 
removing or affecting the driving chains, foot brakes, or 
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gate with {a plain forward or backward motion for each 
gear, giving a positive thrust in each case, and preventing 
the possibility of missing or passing through the desired 





Fig. 11—AUTOMATIC TIMING MECHANISM 


speed. Automatic indication of the gears in mesh is given 


Fig. 10--VIEW__OFZENGINE? SHOWING THE; AUTOMATIC TIMINGIMECHANISM 


change speeds’ next (week, when we shall complete the 
description of this car. 








AN ENGINEERING FEAT. 





AccorRDING to the Buenos Aires Herald, a single-span 
double-track bridge, weighing 320 tons, was recently moved 
laterally a distance of 38ft., and made ready for working in 
its new position, in four hours and fifty-five minutes. The 
bridge belongs to the Great Southern Railway, and crosses 
the Riachuelo at North Barracas. The work of preparing 


| the temporary abutments was commenced some time ago. 


Three rows of eleven piles each were driven along the river 
bank on each side of the stream, each pile, of hard pine, being 
12in. square and nearly 68ft. in length. A heavy timber cap- 
ping was built on the top of the piles, and above this four lines 
of rails were laid close together on which to slide the bridge to 
its new position. The final preparations having been made, the 
permanent-way men cut the rails on both sides of the river, 
the blocking was removed from under the bridge, and it was 
lowered on to plates that rested on the rails. At the extreme 
west end of each of the new abutments a large hand winch 
had been erected. Two sets of triple tackle blocks were 
attached to each end of the bridge, an equalising block was 
placed near the winches, and the leads of the ropes passed 
round the drums. The actual moving of the bridge from 


| its original position to the new site only took two hours, and 


the whole undertaking is considered a remarkable perform- 
ance, seeing that the bridge weighed 320 tons and was 171ft. 
long. 








THe TRAMWAYS AND Licht RaiLWAys ASSOCIATION,—The 
annual meeting will be held on Friday, February 10th, inthe rooms 
of the Society of Arts. Mr. G. A. Trube, member, will read a 
paper on “‘ Brakes,” at 8 p.m., Thursday, February 28rd, at the 
same place. By kind permission of Mr. Clifton Robinson, the 
members will be shown over the works of the London United 
Tramways on Wednesday, February 8th, at 3 p.m. 

THE IRON AND STEEL INSTITUTE.—The annual general meeting 
of the Iron and Steel Institute will be held at the Institution cf 
Civil Engineers on Thursday and Friday, May 11th and 12th, 190. 
The annual dinner will be held, under the presidency of Mr. R. 
A. Hadfield, in the Grand Hall of the Hotel Cecil, on Friday, 
May 12th. The Council will shortly proceed to award Carneg'e 


any other part. All the speed gears, forward and reverse, | by an inclination of a pivoted handle at the top of the change | Research Scholarships, and candidates must apply before Fel - 


are manipulated by one lever only, working in a single 


speed lever. We shall refer to the means of operating the 


ruary 28th. The awards will be announced at the general meeting. 
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RAILWAY MATTERS. 


Tue directors of the North-Eastern Railway Company 
have appointed Lord Ridley a director in succession to the late 
s': Lowthian Bell. 

Tue Leeds City Tramways Committee propose as an 
expariment to introduce two motor omnibuses as auxiliaries to the 
trim service, and should they prove remunerative, others will be 
or lered. 


A start is to be made next March with the construc- 
t'on of the line of railway from Kherson to Nikolaieff, the chief 
seat of the Russian Black Sea fleet. The length of the projected 
line will be 40 miles. 

Tuer annual train mileage run on the Midland Railway 
is 47,397,249, while there were 50,666,701 passengers carried during 
the past year. The company owns 2935 locomotives, 5336 carriages, 
56 dining and 34 sleeping cars, and 118,139 wagons, 


Tue Bill permitting the use of a portion of the Monu- 
ment Grounds in Washington for the purposes of the American 
Railway Appliance exhibit at the time of the International Railway 
Congress next May was signed by the President, January 14th. 


In the interests of the public safety telephone com- 
munication is being established between the stations and the police 
o‘fices along the Siberian and Trans-Baikal railways. Lighting by 
acetylene is to be introduced upon the locomotives running on 
both the lines mentioned. 


Tue Southern Railway of America has put the manual 
block system in use on its line between Ooltewah and Chattanooga, 
15 miles. There are five intermediate block stations. The same 
company is extending the use of the block system on its main line 
between Washington and Atlanta. 


Tue general position of the Great Eastern Railway 
Company in regard to workmen’s trains is shown by the fact that 
during one year—1902—it issued over fifteen million tickets to 
workmen at reduced fares, and that the average number of such 
tickets sold each working day is nearly 50,000. 


Tue Board of Trade have recently confirmed the Black- 
pool and Fylde Light Railway (Change of Name, Xc.) Order, 
1905, amending the Blackpool and Garstang Light Railway Order, 
1901. North Lindsey Light Railways (Amendment) Order, 1905, 
amending the North Lindsey Light Railways Order, 1900 


THE directors of the Great Southern and Western 
Railway of Ireland recommend a dividend on the consolidated 
stock for the half-year ended December 31st at the rate of 3} per 
cent. per annum, and the transfer of £10,000 to reserve and 
£10,009 to the general improvement fund, leaving about £51,233 to 
be carried forward. 


A reEcorD of the traffic on the Brooklyn Bridge for the 
last twelve menths, kept by Bridge Commissioner Best, shows that 
about 36,002 passengers now cross the bridge in trains 
in a single hour at night. This means that the cars, which seat 
about forty people, actually carry about three times that number 
during the busiest hour, which is from 5.30 to 6.30 p.m. 


Two proposed conventions between the Paris Metro- 
politan Railway Company and the Municipal Council have been 
approved of by the Métro, Committee of the latter body, viz., the 
extension of line No. 3 from the Avenue de Villiers terminus 
to the Porte de Champerret, and that of line No. 7 to the Porté de 

Villette, so as to serve the abattoirs and the Pantin Cemetery. 


Tue heavy work of the single-are metal bridge for 
carrying the Paris Metropolitan Railway over the Seine a little 
above the Pont d’Austerlitz is now terminated, but it is not 
probable that this bridge will be opened before the end of the 
present year, because the completion of the line following the 
boulevards of the left bank is also dependent on the Passy bridge. 


Ar a large and representative meeting of engine-drivers, 
firemen, and others engaged on the London and North-Western 
Railway, held at Crewe recently, a pension scheme was submitted 
and approved entitling members of the first-class, paying ls. per 
call, to a pension, on retiring at sixty-three years of age, of £1 a 
week ; second-class members, paying 8d. per week, to a pension of 
15s, weekly ; and third-c’ass members, paying 4d., to a pension of 
10s. weekly. 

GaAS-ENGINE power and single-phase traction are com- 
bined in an electric railway system being built to operate between 
Warren, Pa., and Jamestown, N.Y. The power station is being 
equipped with two 500 horse-power gas engines, of horizontal! 
single-crank double-acting type, direct connected to two single- 
phase alternators supplying high voltage current for direct trans- 
mission—without raising transformers. A 55 horse-power gas 
engine is also provided for the exciter and the air compressor. 


Tar Métro. Committee of the Paris Municipal Council 
has, on the report of M. Félix Roussel, passed a vote of 20,900, 000f. 
(= £836,000) for making line No. 7—Place du Danube and Chamys 
Elysées—as far as the Rue des Petits Champs; but the portion 
between this street and the Placedu Carrousel and the Louvre Palace 
is reserved, on account of the negotiations pending between the 
State and the Municipality respecting the proposed terminus 
underneath the Place du Carrousel, though a speedy arrangement 
is expected. 

Tue Lancashire and Yorkshire Railway Company has 
publicly acknowledged the gratitude of the Board for the immunity 
from any serious accident during the recent bad weather in the 
following letter to the staff from Mr. Aspinall, the general manager : 
—‘‘] am instructed by the directors to express to the outside staff 
of all departments their appreciation of the way in which the safety 
of the trains was looked after during the fog in December, when 
not a single individual met with any serious mishap on the Lan- 
eashire and Yorkshire. This fact illustrates in a remarkable degree 
the importance of remembering that safety must come first and 
punctuality afterwards.” 


A NEW departure has been inaugurated in connection 
with the mail service from Plymouth to London. Hitherto the 
trains have been delayed through having to stop at Bristol to 
detach the vehicles containing the bags for the Midlands and the 
North. By means of introducing a slip carriage arrangement, the 
first of its kind in connection with the mail service, the Great 
Western Railway has now got over this difficulty, The Bristol 
carriage was slipped 136 minutes after leaving Plymouth—distance 
128 miles—and the train reached Paddington in the throughout 
time of 252 minutes, the s averaging 59 miles perhour. The 
mails were from the North German Lloyd liner Kronprinz Wilhelm, 
and consisted of 1168 bags. 


On January 14th, 1904, the railway system of European 
tussia had at its disposal 10,391 goods locomotives, and 307,934 
goods wagons. As a result of the war with Japan 855 of these 
goods train locomotives have been transferred to the Siberian 
Railway and the Eastern China Railway, otherwise known as the 
Manchurian Railway, while 110 engines have been sent.to aid the 
railway lines in course of construction. Of the 835 new 
locomotives ordered from various makers 480 have been 
delivered ; thus, the railways of European Russia 
9007 locomotives in 1904, or 485 less than in 1903, which represents 
a decrease of 6 per cent.; 20,145 goods wagons have been sent 
out to the Far East, and 4000 have been kept there for use during 
the war, while 2750 ordinary trucks, or dgeerdacd are being 
converted into cars able to be heated when transporting soldiers to 
the front 





NOTES AND MEMORANDA. 


Tuer production of platinum in the United States is 
about 100 oz, troy annually. 


A WEIGHING machine, said to be the most powerful in 
the world, is being made in Birmingham. It is capable of register- 
ing a load of 220 tons. 

Leap has recently been added to the list of the effective 
ingredients of magnetic alloys, principally in connection with 
manganese and aluminium. 


A NEW use for aluminium is found in making spools 
and bobbins, particularly for mill work. The aluminium bobbins 
weigh less than half as much as wooden ones, are less influenced 
by changes in heat and moisture, and are said to be more 
durable. 


A TURBINE-DRIVEN gas exhauster has been installed at 
Dover for the delivery of gas from a storage holder to two distri- 
buting holders 14 miles distant. The steam turbine runs at 32,000 
revolutions per minute and the exhauster at 4000 revolutions per 
minute. 

Tue degree of humidity of the atmosphere, says M. 
Jaubert, a Paris metereologist, is shown by the state of the pave- 
ments. When these remain covered with mud there will be no 
immediate change in the weather, This is only indicated when 
they begin to dry. 

STEEL castings are manufactured with open-hearth 
furnaces and with small converters, Where castings of various 
sizes are made, as in a general steel foundry, a small open-hearth 
furnace affords excellent results, as it gives control over both the 
composition of the steel and the melting temperature. 


THE Sentinel, the first of the new scouts for the Navy, 
completed her full speed trials recently, achieving remarkable 
results, In an eight hours’ run she attained 254 knots, being a 
quarter of a knot in excess of the guarantee, this being the highest 
speed reached by any vessel other than torpedo craft. 


Ir seems reasonable to suppose that the total amount 
of water power actually used for electrical production throughout 
the world at the present time must exceed 2,000,000 horse- 
power, which is about double the total steam power at present 
devoted in Great Britain and Ireland to the same purpose, 


THE biggest gasometer on the Continent is approach- 
ing completion in the gasworks of the Imperial Continental 
Association at Mariendorf, near Berlin. The capacity of the new 

meter will be 150,000 cubic metres; it has been built by the 
Berlin-Anhalt Company in the comparatively short space of eight 
months, 


SEVERAL minerals contain thoria. The mineral sup- 
posed to be uranimite or pitch-blend proves on complete analysis 
to be a new mineral, which it is proposed to name thorianite. 
This mineral is one of the richest known in the rare earth thoria, 
of which it contains more than 75 per cent., uncombined with 
silica, and is of very considerable value and commercial importance. 


Tue submarine Korrigan of the French Navy lately 
remained submerged for twelve hours continuously at Bizerte, 
without any of the crew suffering, or the appliances getting out of 
order. Thevesselis41 m, (135ft.) long by2-9m. (9ft.) beam, and dis- 
places 185 tons. With single screw, driven by electric accumulators, 
a speed of 12-2 knots is attained on the surface, or of 7 knots sub- 
merged. 

Ir is stated that the British Aluminium Company has 
obtained parliamentary powers for a farther large water-power 
installation on Loch Leven. It is its intention to commence 
immediately the development of this scheme, which is capable of 
giving 17,000 gross horse-power. The reservoir is artificial, and 
will contain about 150 days’ storage of the full power, the head of 
water at the turbines being 964ft. 


Tue electric waves measured by Herz—and named after 
him—were found by the great scientist to be 150ft. from the 
top of one wave to the top of the next. The waves used by 
Marconi in telegraphing across the Atlantic are much longer; 
in fact, they are 600ft. or more. They travel at the same speed 
as light—the incredible and almost inconceivable rate of 184,000 
miles per second. But the light wave measures only a few 
millionths of an inch, 


An Italian firm has invented and constructed devices 
for the application of electric power to ploughs and other farm 
machinery. The device consists of two power cars stationed at 
each side of the field, between which are stretched cables attached 
to the plough. Electric current of about 500 volts is taken from a 
trolley line. The plough is pulled by the cables from one side of 
the field to the other, and when it reaches the end of the furrow 
it stops automatically, current being cut off. It can be run back- 
ward or forward with ease ; three men do all the work. 


A Boat has recently been put into service on the Lake 
of Geneva which is driven ordinarily by a 45 horse-power Diesel 
engine, ranning at 260 revolutions per minute, but electric power 
is made use of at starting and forreversing, At starting the Diesel 
engine is disconnected from the propeller shaft, and drives only 
the generator and the exciter. ‘lhe motor is then switched 02 and 
its torque and speed are adjusted by regulating the excitation. 
When full speed has been attained in this way, the motor is 
switched off, and the Diesel engine is directly coupled to the pro- 
peller shaft. 

Tue run of the Westinghouse turbine, of 600 horse- 
power, at the Louisiana Purchase Exhibition was a performance 
of which the builders are naturally . It was started at 
9.20 a.m., June 20th, and stopped at 11.32 a.m., December 2nd, 
1904, making a continuous run of over 3962 hours. During this 
time it supplied current for light and power throughout the 
Westinghouse exhibits in the Machinery, Electricity, and Trans- 
portation buildings. After the run there were, it is said, no signs 
of wear, and the bearings still retained their tool marks, The 
speed maintained was revolutions per minute, and the load 
varied from 25 per cent. below to 25 per cent. above the nominal 
rating. ‘ 

Ir it could be practicable, says the Lancet, to supple- 
ment gas, electricity, and water supplies with a public service of 
hot water it would be an immense boon to householders in London. 
A constant service of hot water would confer enormous benefits on 
the community. To mention a few, coal fires could be done away 
with in domestic buildings and a. powerful contributory factor to 
the formation of irritating and dirty fog would be removed. Stand- 
pipes could be erected in the streets and a spray of hot water 
turned on to remove snow or to render the slippery, icy streets 
comfortable for the poor hard-working horses, We are not 
sure that the hard-working horses would care for it when the 
water froze. 

A 30 ize electric railroad, in Henry County, IIl., from 
Kewanee to Geneseo, using single-phase alternating current, has 
been projected. The power-house will be situated near Cambridge, 
and will at first have a capacity of 1000 kilowatts. Current will be 
generated at 2200 volts, and supplied at that pressure directly to 
the central one of the three divisions of the line. For the twoend 
divisions the primary current will be stepped up to a pressure of 
11,000 volts, and transmitted to sub-stations, where transformers 
will step it down to the line pressure of 2200 volts, On the loco- 
motives and motor cars the voltage will be again reduced by means 
of static transformers to 500 volts, at which pressure the current 
will be used, 





MISCELLANEA. 


Ir is proposed to expend £1,000,000 in constructing 
docks at Venice with a frontage of 24 miles, 


Tur Municipality of Bedford, Cape Colony, intend to 
raise a loan of £15,000 to be expended in the improvement of the 
water supply of the town, 


A NEW unattended lightship is now in position on the 
Long Sand at the mouth of the river Hooghly, and showed its first 
light on the Ist December, 


Ir is stated that an agreement has been arrived at 
between the Admiralty and a salvage company at Genoa for the 
raising at its own risk of H.M. torpedo-boat destroyer Chamois, 
which was sunk of Cape Papas, in the Gulf of Patras, on 
September 24th last, 


THe Naval Committee of the United States House 
of Representatives has decided to rec d that the stre: of 
the navy shall be increased by the addition of only two battleships 
of sixteen thousand tons each, representing the largest type, and 
carrying the heaviest armament and armour. 


THE reservoirs which supply Leicester with water show 
a deficiency of 721,074,000 gallons, and the town authorities, 
fearing a repetition of a previous water famine, give notice that the 
daily supply will be curtailed, while residents are warned that they 
— summoned for flushing the street pavements with drinking 
water, 

Tue Halifax Board of Trade is considering the 
advisability of assisting in the establishment of a steel shipbuilding 
plant in that city. A representative of a large British shipbuild- 
ing firm is at present in Nova Scotia, and is understood to have 
offered to subscribe one-half of the capital necessary to promote a 
steel plant. 


CLams amounting to over £10,000 for damage to 
Hampshire roads by extraordinary military traffic to and from the 
camps at Bordon and Longmoor have been made by the Hants 
County Council. The Army Council has acknowledged the 
justice of the claims, and sums have been paid to the Council 
on account. 


Tue stokers at the Neath Corporation Gasworks have 
come out on strike as a protest against being required to work 
twelve-hour shifts instead of eight hours, as has been the custom 
for some years, The management sought to make the alteration 
in consequence of the introduction of a machine, which involves 
the employment of fewer hands, 


As a general result of the proposed utilisation of 
petroleum residues as a means of combustion, it is of interest to 
note that the wholesale, and in many cases unsystematic, denuda- 
tion of Roumanian forests will be put a stop to, and that the wood 
hitherto employed for this purpose will now be used for purposes 
of construction, whether in the country or for export. 


Tue battle of the boilers will be re-fought in the 
battleship King Edward VII. in March, and the results will be 
watched with the keenest interest in engineering circles. It is 
stated the tests will be very severe, and comprehensive in character, 
and on the results obtained will probably depend the extent to 
which these rival boilers will be used in the naval service, 


Ir is announced, says the Marine Review, that a 
company knowa as the United States Battleship Maine Salvage 
Company has been organised to raise the battleship in Havana 
Harbour. The purpose is to recover all valuable articles, such as 
armament and machinery, to exhibit the wreck for a brief period 
of time, and then to work its parts into souvenirs for sale, 


Tae Northamptonshire brickmaking trade is in a very 
depressed condition, and while all the works at Fletton, near 
Peterborough, have considerably reduced their output, it is 
probable some will close down altogether, and the number of men 
who are now idle will be increased, The price of bricks has fallen 
from 30s. per 1000 to 12s, The slump is attributed to the fact that 
there is little building going on in London just now, 


A susPENSsION bridge failed at Charleston, W. Va., 
recently, and two lives were lost in the accident. The bridge 
crossed the Elk River between East and West Charleston. Its 
span was about 500ft. The bridge was very old, having been 
built before the Civil War, cut down during the war, and later 
raised again, the old cables being spliced. The cables on one side 
slipped, or broke, and the floor in part fell to the river, andin part 
was left hanging on the remaining cables, 


Two or three years ago the proposal was made in this 
country that goods as well as passenger traffic should be dealt with 
by a complete system of underground lines linking up the present 
tubular railways with the steam railways. This scheme came to 
nothing, but in the new Chicago subway, says the Bui/der, we 
have the realisation of a great undertaking which deserves 
imitation in London and all other great cities. The portion of the 
subway now on the point of being opened will be used entirely for 
merchandise. 


Tue Leeds Waterworks Committee have decided 
against undertaking reservoir construction on their own account. 
As a result of the Committee's decision, all the tenders which 
were previously considered will be returned, and, in view of the 
report of the consulting engineer, Mr. Chas. Hawksley, on the 
specifications and conditions, the contractors are requested to 
revise them. It was also decided to advertise for a superintendent, 
who will not only have control of the new scheme, but will take 
charge of the other waterworks belonging to the Corporation, 


Tuer following are the total weights of refrigerated 
meat imported into the United Kingdom in 1904 from Australia, 
New Zealand, and the River Plate :—From Australia : 121,799 mutton 
carcases, decrease 92,081 ; 328,524 lambs, increase 64,367; 46,537 
beef quarters, increase 950, From New Zealand: 1,980,639 mutton 
careases, decrease 445,442; 1,904,592 lambs, decrease 253,087 ; 
104,467 beef quarters, increase 12,473. From the River Plate: 
2,730,560 mutton carcases, decrease 213,428; 207,141 lambs, 
increase 32,692 ; 789,109 frozen beef quarters, increase 223,467 ; 
198,300 chilled beef quarters, increase 55,758. 


Prorgessor JANSSENS has laid before the French 
Academy of Sciences an interesting report upon his recent 
researches on Mount Vesuvius, There was something fascinating 
about the way in which the octogenarian scientist described his 
arduous climb to the very brink of the great crater, and the way 
in which he extracted gases from its very depths, like drawing 
water from a deep well with a chain pitcher. Hi 





is receptacles were 
sunk to a great depth, and then, by an ingenious arrangement of 
valves, were opened and closed after taking in gas. These gases 
will be subjected to special tests, with a view to establishing their 
relation to the solar emanations and vapours, 


Ir is said that a lighthouse is about to be built in 
the open sea, at a distance of about 22 miles from the mainland, 
off Cape Hatteras, on the coast of North Carolina, At the point 
in question a shallow runs out 22 miles to sea, and neither the light- 
house on Cape Hatteras, nor a lightship, can give shipping sufficient 
warning of the dangerous locality. The projected lighthouse will 
be built entirely of steel. It will contain accommodation for two 
families of lighthouse keepers, rooms for storing food, the necessary 
lighting appliances and machinery, and a powerful steam-driven 
syren. Moreover, the lighthouse will be fitted with wireless tele 
graphy, and connected by telephone with the land, The cost of 
construction will amount to £150,000, 
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FOREIGN AGENTS FOR SALE OF THE ENGINED. 


AUSTRIA.—F. A, Brocknavs, 7 Kumpygasse, Vienna, 
OHINA.—Kegiy anp Watsn, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp Cuevitiet, Rue de la Banque, Paris; 
GERMANY.—AsHER anv Co., 18, Unter den Linden, Berlin, 

F. A. Brocxuavs, Leipzic ; A. TwerruuveEr, Leipzic, 
INDIA.—A. J. Compripagr anv Co., Railway Bookstalls, Bombay. 
|TALY.—Logsc#er AND Co., 807, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY anp Watsu, Liuirep, Yokohama, 

Z. P. Manuva anv Co., 14, Nikonbashi Tori Sanch 
RUSSIA.—C. Ricxsr, 14, Nevsky Prospect, St. Petersburg. 

s, AFRICA.—Wa. Dawson & Sons, Limrren, 7, Sea-st. (Box 489), Capetown 

Gorpon anv Gortcu, Long-street, Capetown. 

R. A. Taompson anv Co., 88, Loop-street, Capetown. 

J. C, Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch, 

Hanvew House, Limirep, Kimberley. 

Apams AND Co., Durban and Mariteburg. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THompson AND Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Onaia, J. W., Napier. 
CANADA.—Monrreat News Co., 386 and 888, St. James-street, Montreal 

Torowto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—InTERNaTionaL News Co., 88 and 

85, Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kag.iy anv Watau, Limirep, Singapore. 
CEYLON.—Wuayartwa amp Co., Colombo. 


, Tokyo. 











SUBSCRIPTIONS. 


Tue Enoinger can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :—~ 

Half-yearly (including double number) .. £0 14s, 6d. 
Yearly (including two double numbers) .. £1 98. Od. 


C.ora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit oceur, an extra charge of two shillings and sixpence per annur. 
will be made. 


Foreign Subscriptions will, until further notice, be reccived at the rates 
given below. Foreiga Subscribers paying in advance at these rates 
will receive Toe Enoinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tag Enoinggr, and 

accompanied by letter of advice to the Publisher. 


Tun Paper Copres. Tuck Paper Corres. 
Half-yearly £0 188. Od. | Half-yearly . - £1 Os, 3d. 
Yearly £1 16s. Od.| Yearly .. .. « 0s. 6d. 

(The difference to cover extra postage ) 


ADVERTISEMENTS. 


47 The charge for advertisements of four lines and under {s three 
shillings, for every two lines afterwards one 


lines are one . line averages seven words. en 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single ad coun! ust be accompanied b 
a eh dpe — in rat bg ay a will be 
inse: regularity, regularity cannot be guaran- 
teed in any such case, All coat weekly ebvarlindmente ene taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publ ent 
Paper are to be addressed to the Publisher, wn dos s all other 
letters to be addressed to the Bditor of Tas INEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER’S NOTICES. 


With this week's number is issued, as a Supplement, a Two-page 
Drawing of a 4000 Horse power Reversing Rolling Mill Engine. 
Every copy as issued by the Publisher includes « copy of the Supple- 
ment, and subscribers are requested to notify the fact should they 


not receive it, 





* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if hy do can be pannel tap obtaining the paper direct from 
this uffice. 


* 
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TO CORRESPONDENTS. 


47 In order to avoid trouble and confusion we find it necessary to inform 
corre: ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

£7 All letters intended for insertion in Taw Encinezgr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

42a Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


C. 8. 8.—See Robinson's ‘‘ Gas and Petroleum Engines,” Bryan Donkin's 
‘Gas and Oil Engines,” and Schéttler’s ‘* Die Gasmachine.” 

A. 8, (Hammersmith) —No, there is no satisfactory method. If there is 
anything in the plan you suggest, it will receive attention at the 
Admiralty. Write to us again if we can help you. 

E. B. (Lincoln) —We believe Messrs, W. H. Bailey, of Salford, Man- 
chester, and Greenwood and Batley, of Leeds, are the only makers in 
this country. One or two new forms have been tried in America 
recently, but we do not know that they have reached the commercial 
stage. 

Mc. G. (Dartford).—See ‘The Commercial Management of Engineering 
Works,” by Burton, Scientific Publishing Company, Manchester, and 
‘* Engineering Estimates and Cost Accounts,” by the same author, The 
Technical Publishing Company, Limited; ‘‘ Lathes, Screw Machines, 
&e.,” by Shaw, Scientific Publishing Company. 

INTERESTED.—The conditions of the test were from the first unsatisfac- 
tory, and although they were, we believe, carried out, no great weight 
is attached to the results. We do not think the results have been 
made public, and we cannot give the names of competitors. We 
believe, however, that few if any British firms took part in the trials. 

B. B, (Birmingham) —It is quite evident that something is wrong with 
your stove. Either the pressure gauges indicate incorrectly or else 
the makers have given you a wrong description of the apparatus. A 
ternperature of 800 deg. Fah. is reached at a pressure of about 70 Ib. 
absolute. We would again recommend you to apply to the makers or 
retain the services of an expert. 

E. G. H (Rochester).—If you will turn to the first part of the article on 
‘Tidal Power Schemes” you will see a calculation for the amount of 
power available from the type of machine you suggest. It is estimated 
that H.M.8. Kent rising and falling 15ft. on the tide would develop 
under 28 horse-power. Plainly, to get much power by floats would 
demand that they should be of a prohibitive size. 


MEETINGS NEXT WEEK. 


Roya Institution or Great Britain.— Friday, February 10th, at 
9 p.m. Discourse, ‘The Art of the Ionian Greeks,” by Cecil Smith, 
LL.D. 

Society or Arts.—Wednesday, February 8th, at 8 p.m. Paper, “Time 
Development in Photography, and Modern Mechanical Methods of Carry- 
ing it out,” by R. Child Bayley. 

Tak ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— Monday, 
February 6th, at 7.45 pm., at the Royal College of Science, Stephen's 
Green, Dublin. Ordinary general meeting. Paper, ‘‘The Forth Bridge 
and its Various Stages of Construction,” by Mr. Thomas Scott. 

Tue INsTITUTION OF ELectRicAL ENGINEERS.—Thursday, February 9th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W inary general m . Discussion on “‘ Fuel 
Economy in Steam Power Plants,” by W. H. Booth and J. B. C. Kershaw. 
Paper, ‘‘The Value of Overhead Mains for Electric Distribution in the 
United Kingdom,” by G. L. Addenbrooke, 

Tux InstTiTuTION oF Crv1L EnoiIngeRs.—Tuesday, February 7th, at 
8 p.m. Ordinary meeting. Discussion, “‘ Floating Docks,” by Lyonel 
Edwin Clark, M. Inst. C.E. Papers: “ Alfreton Second Tunnel,” by 
Ernest Frederic Crosbie Trench, M.A., B.A.I., M. Inst. C.E. ‘*The Re- 
construction of Moncreiffe Tunnel,” by Dugald McLellan, M. Inst. C.E 
Friday, February 10th, at 8 p.m. Students’ meeting. Paper, ‘‘ The 
Reconstruction of the Santa Lucia River Bridge, Uruguay,” by P. J. 
Risdon, Stud. Inst, C.E. 











DEATH. 


On the 80th January, in London, after a short illness, Jamzs Epwarp 
Ransome, of Holme Wood, Ipswich, aged 65 years, 
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INTERNATIONAL IRON AND STEEL EXPORTS. 


Tue official returns relating to the principal 
exporting countries for the past year are of special 
interest at the present time, when the questions of 
foreign competition in neutral markets and of 
foreign dumping at home continue to engage the 
attention of the iron and steel trades, and of the 
advocates and opponents of tariff reform in general 
throughout the United Kingdom. A year ago the 
idea was entertained and expressed in certain 
quarters that because Germany had shown such 
phenomenal development, both in the production of 
iron and steel and in the promotion of the export 
srade during 1903, the Fatherland would soon out- 
strip Great Britain and assume the first position in 
the world as an exporting country. The fact that 
the United Kingdom has hitherto held the palm in 
this respect was not ignored, but when it was 
ascertained that the German exports had actually 
advanced to within one quarter of a million tons of 
the total quantity of iron and steel sent out of the 
United Kingdom in 1903, it seemed as if this view 
of the question and the realisation of Teutonic 
ambitions in this direction would become accom- 
plished in the near future. But this conception of 
the state of affairs has proved to be incorrect for a 
variety of reasons, one being the omission to take 
into consideration the potentialities of the large 
works in the United States. Indeed, the American 
works instead of purchasing largely from Germany, 
have not only reduced their imports from that 
country to a minimum, but they have also actually 
gained in the export trade in a period of ten 
months a slightly greater tonnage than is re- 
presented by the formidable decline which the 





German works haye experienced for the whole 
of the year 1904. Amongst other causes which 


have operated disadvantageously against the 
maintenance of the German exports at the 
record level attained in 1903 may be men- 


tioned the surtax which is imposed by Canada, and 
the determined fight which the Belgian iron and 
steel works have made to retain possession of 
external markets, while the Freneh works, and 
particularly those in the East of France, are begin- 
ning to figure more prominently in the export 
trade. ‘To these reasons may be added the definite 
resolution of the British works to continue the con- 
test in the firm hope of maintaining the leading 
position in the export markets. 

It has already been stated that the exports from 
Germany, which we take first as representing the 
heaviest diminution among the principal countries 
concerned, show a considerable decline for the 
past year, as compared with 1903. The situa- 
tion might almost be defined as a national dis- 
aster, and the coal strike has now arisen greatly 
to aggravate the iron and steel position from the 
German point of view. The fact is illustrated by 
the figures which were issued by the Statistical- 
office on Saturday last. In round numbers the 
statistics show that the total exports of iron and 
steel and their manufactures, which amounted to 
3,337,000 tons in 1903, receded to 2,626,000 tons 
last year. This indicates the enormous reduction of 
711,000 tons, or over 21 per cent., when contrasted 
with 1903, and a falling off of 538,000 tons as com- 
pared with 1902. In the case of the United Kingdom, 
the Board of Trade returns show that the exports 
of iron and steel totalled 3,266,000 tons in round 
figures, as against 3,564,000 tons in 1903. This 
represents a diminution of 298,000 tons, or slightly 
over 8 per cent. The third position is occupied 
by Belgium, the exports from which have declined 
from 941,000 tons in 1903 to 916,000 tons last year, 
being a reduction of 25,000 tons, or nearly 3 per 
cent. On the other hand, the iron and steel ex- 
porters in the United States, as a consequence cf 
the slackening in the home demand during the 
greater portion of last year, have succeeded in 
developing the foreign trade to a very considerable 
extent. The figures for the complete year are not 
yet available, but those for the first ten months 
of 1904 exhibit the extremely important and sig- 
nificant increase of 717,000 tons over the corre- 
sponding period of 1903—namely, from 254,000 tons 
in the ten months’ period of 1903 to 971,000 tons in 
that of last year. It is noteworthy that over three- 
fourths of the augmentation represents an additional 
tonnage of steel rails and semi-finished steel pro- 
ducts sent out of the country. 

The first striking point from the facts set forth 
above is the enormous expansion which took 
place in the export trade of the United States 
during the first ten months of last year. Although, 
as already mentioned, partly manufactured steel 
and rails constitute three-fourths of the increase 
in the period, a fairly large advance was also 
made in the case of bars, sheets, joists, hoops, and 
wire, and it therefore seems reasonable to assume 
that the external markets will in future be more 
largely cultivated for finished products, especially as 
the Canadian Customs dumping clause and duty 
will prejudicially affect exports from the United 
States, and compensation will naturally be looked 
for in other directions. The only hindrance to 
further general expansion on the part of the American 
works lies in the possibility that the inland con- 
sumption, which has lately improved, may absorb 
the entire output of iron and steel; but this is 
questionable, and we should prefer to conclude that 
with bulk production and the large natural resources 
at command, the works in the United States will 
endeavour to force the export trade. Germany, it 
is true, has undertaken this task with a large 
measure of success, but the set back which she 
experienced last year, followed by the gigantic strike 
of the coalminers, will prevent lost ground from being 
regained for some time to come. Yet the disastrous 
results of 1904 have taken place in a year during 
nine months of which the steel syndicate has been 
in existence. The steel syndicate has failed to 
accomplish its objects. It controls semi-finished 
products, rails and joists, but it has not succeeded 
in organising the makers of bars, sheets and plates, 
wire, and other manufactured products, and the 
outlook is far from being of a favourable character. 
The Belgian works have exhibited remarkable tena- 
city in the past year, as is shown by the small 
percentage of loss, while British iron and steel 
producers, although having lost nearly 300,000 tons 
in 1904, may hope to profit by the industrial strife 
in Germany, which has now extended to Belgium. 
It is to be hoped that British works will rise to the 
occasion, as for the moment, at all events, the 
export trade should prove considerably more active, 
and it may be possible to recover and retain the 
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markets, or a portion of them, which have been 
wrested from us by our industrial rivals in the past 
few years. 


PETROL TRAMCARS. 


For some time a dispute has been in progress 
between the London County Council and sundry 
local authorities concerning the electrification of the 
North Metropolitan tramways. It is not necessary 
to go into the details of this dispute. Finally, a 
deadlock occurred; and it is now announced that 
the Shoreditch Borough Council have approved a 
scheme for working the tram lines by motor cars. 
The proposal, as put forward by Dr. Mansfield 
Robinson, the town clerk, is so full of promise that 
we are disposed to wonder why it has not been 
made before. The conversion of the northern 
tramways to the conduit system is estimated to 
cost £1,289,000, and to the overhead system 
£785,000. The additional cost of 600 petrol cars 
as compared with ordinary electric cars is estimated 
at £400,000, so that there would be a saving of 
£889,000, as compared with the conduit system, 
and of £385,000 on the overhead system, in the 
amount of capital required. 

These calculations are so promising that we are 
uncertain about their accuracy. They seem to be 
too good to be true. The road remaining as it is, 
we can concentrate our attention on the rolling 
stock. We see that £660 per car is allowed as an 
extra over and above the cost of fitting a car with 
electric motors. This seems to be a very ample 
allowance—about twice as much as we should have 
thought necessary—so we may pass the estimate 
so far as sound finance, and come at once to the 
mechanical part of the problem. Obviously there 
is no reason why a petrol multi-cylinder engine 
should not be used to propel a tramcar. The 
weight to be moved, however, will be much greater 
than that of a pleasure motor car, or of any of the 
motor vans which have been in use up to the present. 
[tis not improbable that it may reach ten tons for 
large double-deck cars. But a comparison of weights 
is not enough; we must also consider the track. 
Now a well-kept tram rail is very much better than 
the best highway, and the resistance will be less, so 
that it does not appear that very great power will 
be required. Hitherto it has been impossible to get 
any accurate statementof the power required to run 
a motor coach on a railway by electricity, because 
so many factors come in and confuse and complicate 
the results; but an approximation may be got in 
another way. Leaving out acceleration for the 
moment, it may be taken that the resistance on a 
level will not exceed 30 lb. perton. This may seem 
high, but the wheels are small and the rails not 
clean. Thus we have for a 10-ton car a resistance 
of 300 lb. Fifteen miles an hour is 22ft. per second, 
and 22 _— = 12 indicated horse-power. But 
because of gearing friction, we must reckon on 
50 per cent. loss. Therefore the petrol engine will 
have to exert 24 indicated horse-power. An incline 
of 1 in 20 represents a gravity resistance of 1120 lb., 

22 x 1120 
and = Series 44 horse-power. Thus we 
have a total of 68 indicated horse-power, or adding 
50 per cent.-for friction instead of 100 per cent., 
because the loss will not be doubled, 90 horse-power. 
Of course it is not necessary, and it is probably highly 
inexpedient that the car should climb hills of 1 in 20 
at 15 miles an hour. But it is as well to look at 
things from the most troublesome point of view 
when we are preparing estimates. In any case, 
acceleration must be allowed for, because quick 
starting is the peculiar advantage of the electric 
system, with which the petrol system has to com- 
pete. We hold, therefore, that it would not be well 
to fit the cars with engines of less than 90 horse- 
power; about this there is, of course, not the 
slightest difficulty. 

A great deal of clever designing will, however, 
be necessary. The petrol motor is a very peculiar 
machine, and must be humoured in a way not at all 
necessary with a steam engine. It may be found 
desirable to divide the power, an engine of 45 horse- 
power being placed under a hood at each end in 
front of the entering platform, much as in the new 
motor omnibuses. Each motor would drive its 
own pair of road wheels. So far, all is plain sail- 
ing; but it seems to be certain that two speeds will 
be necessary unless the roads are very level indeed, 
and in the construction of the change-speed gear- 
ing difficulties will be met with. It is one thing to 
change speeds with a light motor car—though the 
throwing into gear of toothed wheels when running 
at speed will never cease to be an abominable 
thing to mechanical engineers—and quite another 
when we have a heavy tramcar to deal with. 
Friction clutches of the Hele-Shaw, or some other 








excellent type, which will not make mistakes— 
dangerous things in the midst of crowded traftic— 
will probably be found indispensable. 

So far, there is every reason to be satisfied with 
Dr. Robinson’s proposals, and we are not — 
that the Shoreditch Borough Council has adopted 
the scheme. Probably tenders will be asked for 
within the next week or so. The petrol tramear is, 
however, a new thing, and some money will have 
to be spent on experiments. The first thing to 
settle is, of course, the amount of power required. 
The Council have had hitherto only horses to deal 
with, and not a few of the members will be startled, 
perhaps, when they hear that a 90 horse-power 
engine must be provided to do the work previously 
done by a pair of horses. But the speed will be 
increased, and so part of the discrepancy will 
disappear. As regards the working expenses, it is, 
of course, impossible to speak with any certainty, 
but the cost of petrol ought not to exceed about 
3s. per hour, or, say, 2d. a mile. This is a very 
high estimate. The full power will be exerted for only 
short periods. The cost of repairs and general up- 
keep will be greater per car with petrol than with 
electricity, but the wages bill for car men will be 
the same in both cases. We have the prospect 
before us of the making of a very interesting ex- 
periment. If it is successful it cannot fail to have 
tremendous results on electrical undertakings of all 
kinds concerned with locomotion. 


SMOKE PREVENTION. 


THE letter from Mr. Mathias, Borough Electrical 
and Tramways Engineer, Warrington, which 
appeared in our correspondence columns last week 
possesses a good deal of interest. Itis one of many 
to somewhat the same effect which we have recently 
received. It will be seen that our correspondent 
concludes that in our “ experience smoke prevention 
is likely to cause a very notable inability to raise 
steam, and incidentally increase standing charges 
and fuel consumption.’” This assumption is quite 
correct within limits, but only within limits. It is 
much to be regretted that engineers dealing with 
boilers and boiler economy appear to be unable or 
unwilling to consider in a large spirit the numerous 
questions involved. The result is misunderstanding, 
and the attributing too often to us of opinions 
which we do not hold. We have never thought and 
never said that the prevention of smoke must of 
necessity and invariably reduce the steaming powers 
of boilers, or add to the cost of steam. But we 
have repeatedly said, and we now say again, that, 
on the other hand, the prevention of smoke is not 
necessarily followed by an augmentation in boiler. 
power or an increase in the production of steam, while 
it is an indisputable fact that in very many cases 
efficiency is reduced and cost of steam augmented 
by the adoption of devices of one kind or another by 
which fuel is burned without evolving smoke. « This 
is a truth quite well known to most engineers, and 
no evidence to the contrary can be adduced. 

Let us take for consideration the facts stated by 
Mr. Mathias. He tells us that the furnaces he 
originally tried were so defective that volumes of 
black smoke came from the chimney. We do not 
hesitate to say that no special appliances of any 
kind were required to prevent this. The stoking 
was manifestly very bad. There was enormous 
room for improvement. We are told that by the 
use of chain grates and a long brick arch a great 
gain has been secured. If Mr. Mathias will turn to 
back numbers of THE ENGINEER, he will find that 
we have invariably spoken highly of chain grates 
when they can be put in. But so much conceded, 
we must go on to point out that our correspondent 
has not supplied any figures of a kind to con- 
trovert our arguments. We have the case of a set 
of Babcock and Willcox boilers obviously badly 
hand fired, and making much smoke. There our 
information stops. Before we can form any idea as 
to how far the chain grates make more steam than 
could be done by good hand firing, we must know 
how many square feet of heating surface there are 
per square foot of grate, the evaporation per pound 
of coal, the weight of coal burned per square foot of 
grate per hour, the amount of draught, and, above 
all, the weight of steam made per square foot of 
heating surface per hour, both before and after the 
chain grates had been introduced. When we have 
these facts before us we shall be in a position to 
form an estimate of the value of our correspondent’s 
contention that his practice flatly contradicts what 
we have said, and not till then. 

We are warm advocates of systems of generating 
steam in such a way that combustion shall be 
perfect, and no smoke shall be made. But any 
system of this kind involves very much more than 
the substitution of mechanical stoking for hand 
firing. It means an installation of costly plant, and 





the expenditure of much capital. We have in our 
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mind at this moment a great battery of boilers, 
the furnaces of which are fed by mechanical stokers, 
The coal is all lifted from the trucks by elevators to 
little wagons with drop bottoms, which, running on 
a gantry over the boilers, drop the coal into hopper 
bins over the boiler fronts; little or no human 
labour is employed ; there is next to no smoke, and 
plenty of steam. But this excellent result has been 
secured simply because the management dealt with 
the boiler question in a liberal spirit. There jg 
enough steam and to spare, because there is q 
sufficient number of boilers. There is no driving, 
The making of steam is carried on scientifically, and 
the consequences are most satisfactory, But if 
from mistaken motives of economy only half the 
number of boilers had been put down, then the 
automatic grates could not have made steam 
enough. They would have been over driven, 
burned out, broken down, and recourse must have 
been had to hand firing. The fact is, that large 
numbers of automatic stokers never get a fair 
chance. Enthusiastic agents back up sanguine 
inventors, and much more is undertaken than can 
be performed. This policy can have but one termi- 
nation. 

One point remains for consideration. It has 
nothing to do with grates, automatic or not. It is 
the statement that the most perfect combustion and 
the least possible evolution of smoke are not at all 
incompatible with a diminution in the steaming 
power of a boiler. When dense clouds of smoke 
are seen rolling away from a chimney stack it is 
easy to believe that great quantities of coal are 
going up the chimney. Few plausible assumptions 
are further from the truth. The visible smoke 
which we see consists mainly of steam resulting 
from the combustion of hydrogen and carbo- 
hydrates, and a small quantity of an extremely fine 
dust or soot. The principal gases of combustion 
are CO, andC OandN. The presence of CO in 
the chimney represents serious waste, and may, 
indeed, be regarded as the only waste that it is worth 
while to stop. Now, it is a curious fact that analyses 
of the gas taken when volumes of dense smoke are 
being evolved show often that it contains only a ver) 
small percentage of CO; while smokeless fires and 
apparently perfect combustion evolve it freely. 
Thus, in coke-fired winch and crane boilers, when 
steam is shut off, a blue flame appears at the top of 
the chimney—that is carbonic oxide, CO, picking 
up another equivalent of oxygen and burning to 
CO,—carbonic acid. It follows from all this 
that there is no necessary connection in practice 
between the prevention of smoke and economy of 
fuel. No doubt cases occur in which all the 
arrangements are very bad. Immediate improve- 
ment follows from almost any amelioration of con- 
ditions. This is attributed to the prevention of 
smoke, with which, however, it has probabl; 
nothing whatever to do. 

For reasons not thoroughly understood, if all the 
fuel is burned so perfectly in a fire-box that nothing 
but hot gas is left to traverse the tubes, the 
steaming power of the boiler is diminished. The 
usual explanation is that hot, clear gas parts with 
its heat very reluctantly, while flame more or less 
lurid or smoky radiates freely to the tube surface, 
and so increases the steaming of the boiler. All 
this we have set forth dozens of times and never 
been contradicted. 

Finally, returning to Mr. Mathias and various 
other correspondents, we wish to repeat here with 
all possible circumstantiality, that any statement 
about the merits or demerits of mechanical and 
hand firing, to possess value must supply sufficient 
data to enable comparisons to be drawn on a 
scientific basis. . Thus, for example, it is by no means 
unusual to find land boilers which will not make steam 
enough unless at least 20 lb. of coal are burned per 
square foot of grate per hour. Some authoritative 
independent statement of the maximum rates of 
combustion attainable by mechanical firing, not for 
a spurt, but for, say, a month, would be interesting 
and valuable. So far as our experience goes, 12 lb. 
to 14]b. per square foot of grate per hour appears 
to be the maximum aimed at. Of course, we do 
not say that 50lb. or 60lb. might not be dealt 
with; but nothing of the kind has come to our 
knowledge, and beyond that, of course, we can- 
not go, 





THE TRADE OUTLOOK, 


We do not think there is any reason to be discouraged 
at the temporary set-back which is observable in some of 
the markets. _ It is true that some brands of pig iron are 
by no means as strong as recently, either in the North or 
the Midlands. The 2s. which was put on to Lincolnshire 
pig iron a few weeks back has been taken off, and although 
no official reductions have been formally declared in the 
North, yet one or two sorts are easier to.buy. - From the 
point of view of the engineering trades the possibility of ob- 





taining material on easier terms than of late is byno means 
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an undesirable one as a rule, but what is chiefly wanted 
at the present time is for the trade revival to continue, 
since from this general improved tendency the engineer- 
ing industries are likely to derive more benefit than they 
would probably suffer disadvantage from a slightly 
increased dearness of materials. Some of the manufac- 
tured iron works, both in the North of England and the 
Midlands, are better engaged at the present moment than 
for two or three years past, alike upon best iron, and also 
on unmarked bars and on galvanised sheets. For this 
last description of iron the demand lately from India, 
Australia, and South America has been exceptionally 
brisk, and December was a record month in the history 
of the trade. Some good Admiralty orders have been 
received for chains and cables, wf valuable contracts 
have therefore been given out for inferior fibrous iron. 
The shipbuilding revival on the Clyde is an excellent 
thing for the marine steel trade, and also for marine 
engineers and for boilermakers ; whilst railways are also 
buying, and the motor car trade may receive stimulation 
from the new regulations. The textile engineering trades 
may also be expected to benefit from the improved cotton 
outlook, and, indeed, already it is stated that twenty new 
weaving sheds are being built or are planned, and the 
yarious estimates of the new crop are all favourable, one 
of them having placed the quantity at an increase of three 
million bales. Great Britain imports raw cotton from at 
least seventeen countries, but out of the 17} million cwts. 
received last year, no fewer than 13} million came from 
the United States, and the next largest total was that 
from Egyp, twhich amounted toless than three million ewts. 
It is very evident that too great reliance is still placed 
on one source, and we trust, therefore, that the efforts of 
the British Cotton Growing Association will continue to 
make good headway. The more the production of cotton 
can be stimulated in our Colonies and dependencies the 
better for the British engineering trades, since those 
regions are not, like the United States, for the most part 
self-supplying in the matter of mechanical aid, but have 
to send to us for most of their agricultural implements 
and machinery for the cultivation and irrigation of 
cotton-growing land, also for gins and presses, and for 
several varieties of textile machinery. When we compare 
our importation of raw cotton with our textile machinery 
exports we see at once from which countries it would 
most benefit the British engineering trades to take the 
largest supply of cotton. A comparatively poor customer 
is the United States, taking during the whole of last year 
only £860,084 worth of textile machinery, out of a total 
British textile machinery export to all countries of the 
value of over five millions sterling; whereas India was an 
excellent customer, buying from us during the same 
period considerably over one million’s worth. How- 
ever much the United States output extends, it will still 
get most of its necessary machinery from its own American 
sources, whereas the more the Indian output is en- 
couraged, the more will India buy its machinery from 
England. In the case of America, we certainly supply 
our need for raw material; but in the case of India and 
other British Colonies and dependencies, we do more— 
we not only supply our need for raw material, but we, at 
the same time, create a corresponding demand for the 
products of the British engineering workshops. This fact 
cannot be too strongly borne in mind, and its increasing 
recognition in responsible quarters affords one of the best 
features in the outlook at present, so far as the textile 
engineering trades are concerned. 
THE STEEL TRUST, 

Britr outlines of the financial statement of the United 
States Steel Corporation are being received from New 
York. From them it appears that the present position of 
the great Corporation can scarcely be described as 
rosy. The approximate net earnings for the year 
amount to a little under seventy-three million dollars, a 
decrease of over thirty-six million, and hence no dividend 
will be paid on the common stock, and holders of Pre- 
ferred stock will receive only 1} per cent. Whilst this 
poor financial position is due, no doubt, in part to the 
bad trade from which the world has been suffering, one 
cannot help feeling that—like the policeman in a well- 
known song—whilst these great trusts “ are very tall "— 
in the American sense of the word—they only “ /ook very 
strong.” President Roosevelt, speaking at Philadelphia 
on Monday last, said, in direct reference to railways, but 
uc doubt with the thought of trusts in general, and the 
Keef Trust particularly Ri his mind, that neither the 
American people nor any other free people “will per- 
manently tolerate vast power conferred by vast wealth in 
a corporate form that does not lodge somewhere in the 
Government a still higher power of seeing that this power 
is used for and not against the people as a whole.” We 
believe Englishmen sympathise with him in his desire to 
contest the power of these gigantic corporations, but 
many hold, and apparently with justice, that they have in 
them some inherent and natural defect which threatens 
their existence, and that whilst it is desirable to restrain 
their titanic youthful flounderings, time soon restores the 
balance which they momertarily upset. 


ELECTRIC TRACTION ON THE LONDON AND BRIGHTON 
RAILWAY. 


Tue London, Brighton, and South Coast Railway Com- 
pany, following the lead of others in this country, is to make 
its experiment in electric traction. It is acompany which 
has suffered much by tram competition in and around 
London. It is likely to suffer still more severely in the 
future as more and more electric trams get to work in 
the South of London, as they most certainly will. The 
Brighton Company's experiment will be all the 
more interesting in that it has been decided to use the 
overhead conductor system. The action of this 
method of propulsion as applied to heavy trains will be 
watched with interest. The actual constructional details 
are not yet available, but the company’s engineers will 


current, or else obtain permission to use a higher voltage 
than that at present allowed. The section of line which 
it has been decided, after exhaustive and careful inquiry, 
to equip, is that part of the South London Railway which 
lies between Battersea Park and Peckham Rye Stations. 
Careful experiments will be made on this stretch 
of line, and if they prove successful, the Board will 
consider the question of advising the adoption of 
electric traction on other parts of the company’s 
suburban system. The power of electricity, not only 
in dealing with a rapid service, but in helping to 
decrease the strain on the termini of a railway, is large. 
The outlay for the conversion is, however, heavy, and 
might well deter the boldest of directors. Still, now-a- 
days, the resulé may be considered as assured. The 
Brighton Company is to be vongratulated in striking out 
a new line for itself regarding the method of traction, 
and with doing away with the disagreeables, let us call 
them, of the third rail. We wish the enterprise every 
success. 








THE CRYSTAL PALACE MOTOR CAR 
SHOW. 


THE exhibition of motor cars which is being held at the 
Crystal Palace, Sydenham, can scarcely be called truly 
representative of the British industry to-day, nor does it 
compare favourably with its predecessors in point of interest. 
This is to be accounted for to a large extent by the absence of 
many of the leading makers who have decided to throw in 
their lot with the exhibition which will be held in a few days’ 
time under the auspices of the Society of Motor Manufac- 
turers and Traders at Olympia. Amongst pleasure vehicles 
the greatest attraction of the Show is provided by the Dutch- 
built Spyker cars, one of which, with a four-cylinder engine, 
has all four wheels driven by central shafts and gearing. The 
chief advantage claimed for this system is the prevention of 
side-slip. The vertical engine is placed in the usual position 
under a bonnet in the fore part of the vehicle, and transmits 
power through a clutch and shaft to the change gear box. 
From this again a shaft runs in each direction to differential 
gears on both axles, while a third set of differential gearing 
is necessitated in the gear box to balance the two shafts. 
Although motorists may be disposed to make very consider- 
able sacrifices in the design of motor mechanism to obviate 
the dreaded sideslip, it is questionable whether the means 
adopted by our Dutch friends will prove the ultimate 
solution of the problem. Too much praise can scarcely be 
given to the quality of the workmanship put into the 
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Spyker cars. The engines are provided with two systems 
of ignition, magneto and high-tension coils. The crank 
shaft runs on ball bearings, and brakes are provided 
on the hubs of all four road wheels. Amongst the other 
pleasure vehicles there is not much that calls for special 
attention, except, perhaps, the meritorious effort which is 
being made by some makers to produce serviceable cars at 
prices which will bring them into more general use. In this 
respect the Horley Motor Company, of Horley, Surrey, 
deserves mention. This firm shows a two-seated car with a 
4in. by 54in. engine, capable of giving 8 horse-power, three 
speeds and reverse, ash frame stiffened by steel flitch plates, 
artillery wheels and pneumatic tires, which can be purchased 
for 100 guineas. The body is designed to accommodate two 
passengers.. The power is transmitted to a live rear axle by 
means of a central shaft. 


Engineering Works, Greenwich, shows two steam wagons, 
one of which has been on the roads for some time. The 
other is entirely new, and its most novel feature lies in the 
disposition of the engine. This is of the compound horizon- 
tal reversing pattern, with cylinders 34in. and 6in. diameter 
by 6in. stroke. The engine is placed transversely beneath 
the frame of the wagon, and transmits motion to the 
differential gear on the live rear axle by means of machine- 
cut spur gearing and central shaft. ‘Lhe boiler is of the 
locomotive pattern, with about 50 square feet of heating 
surface ; the tubes being 1gin. diameter by 2ft. 4in. long. 
The engine is entirely boxed in, but an easily removed 
aluminium cover gives ready access to its internal parts. 
When required for an extra spurt, steam can be admitted 
direct from the boiler to the low-pressure cylinder. A 


and the wheels are of pressed steel, with steel tires. The 
tare of the wagon is such that it will easily come within the 
limit imposed by the 1905 Act. Wallis and Steevens, 
Limited, Basingstoke, show two steam tractors and a trolley, 
with which our readers have recently been made acquainted. 
Jesse Ellis and Co., Limited, Maidstone, show three vehicles, 
one of which is a 2-ton delivery van. This has been designed 
and built with a view to meeting the special requirements of 
those people to whom speed is of more importance than the 
weight carried, and where the traffic conditions render the use 
of the larger vehicles less remunerative. The general design 
of this van is similar to the standard 5-ton single-frame 
wagon built by this firm, except the modification in detail of 





either have to face the problem of collecting a very heavy 
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Amongst the few exhibitors of heavy vehicles, the Thames . 


compensating front axle is provided for travelling over | 
uneven road surfaces. The frame is of channel steel | 


construction necessary to provide for dealing with smaller | 
loads at a greater speed. This van will be found useful to , 


brewers and millers. The van is designed to carry a load of 
2 tons at a maximum speed of 10 miles hour, and will 
travel up a gradient of 1 in 7 with ease. This firm fits either 
fire-tube or water-tube boilers. In the heavier wagons the 
double frame type of vehicle carries the load on the top frame, 

| and the engine and boiler are mounted on an expansion 
frame eonnected with the front and hind axles. In the 
single-frame type the load, also engine, boiler, and gearing, 
are all carried on one frame, which is fitted with the Stevens 
spring bar, by which means the springs are so deflected as to 
keep the frame level, no matter how uneven the ground on 
which the vehicle happens to be running, thus avoiding the 
constant stress on the frame owing to twisting. At the same 
time free motion is permitted between the wagon frame and 
the driving axle without disturbing the continuity of the 
turning effort. 

In connection with the Exhibition there are being held 
demonstrations of non-slipping appliances, and a section of 
specially prepared road surface has been provided in the 
grounds upon which the various appliances may be tested. 








STEAM PIPE COVERING. 





THE following is the report of test on an asbestos steam pipe 
cover supplied by Messrs. The Bell’s Asbestos Company, Limited, 
made at the National Physica] Laboratory :— 

Apparatus.—The arrangement of the experimental steam pipe is 
shown in the diagram below. The test pipe is a 4in. steel 
pipe, 4-47in. external diameter and 14-34ft. in length, having a 
total radiating surface of 16-85 square feet. This is supported by 
the ends in a nearly horizontal position, with a slope of 6in. in the 
length to ensure the condensed steam draining down to the 
collecting tube. The steam is admitted through a gravity sepa- 
rator into the top of the test pipe at the other end, and the 
temperature of the steam is taken as it leaves the separator. The 
condensed steam runs down to a collecting tube, in which the level 
of the water is shown by a gauge glass. This level is kept constant 
during the experiments by adjusting the drain cock. The con- 
densed steam is blown out through a cooling coil to prevent 
re-evaporation on reduction to the atmospheric pressure. 

To correct for the loss of heat from the flanges and collecting 
tube, a pair of similar flanges screwed on a nipple close to each 
other is used. When these are placed in between the two ends of 
the apparatus instead of the test pipe, the condensation due to 
these parts alone can be determined. 

The observations made were (1) weight of steam condensed, (2) 
temperature of steam, (3) temperature of air at two different 
places, (4) temperature of outside of cover. 

From the steam temperature is found the pressure of the steam 
and the ‘‘ latent heat.” The weight of water collected multiplied by 
the “‘ latent heat” gives the total loss in B.T.U. from the pipe. 
From this is subtracted the total heat loss from the flanges and ends. 
the net loss from the pipe being thus obtained. This net loss 
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Dimensions 
Length of pipell) 14-34 Ft. 
Dia. of pipe .- ¢ 


47 In. i / 
Surface of pipe 16-85 Sq. Ft. | | 
/ | 
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STEAM PIPE COVERINGS 


divided by the latent heat gives the coudensation in the test pipe 
alone in pounds, 
Particulars of the Cover. 
This cover was in flat sections about 8ft. by 2ft., which were wrapped 
round the pipe and laced with copper wire. 
Mean thickness of cover = 1-53in. 
Total weight of cover = 28-25 Ib. 
2-0 Ib. per foot run. 
1-7 Ib. per square foot of external surface o 
4in. pipe. 
A test was also made with the bare pipe for comparison. 
Table of Observations. 
Asbestos covered 


pipe. Bare pipe. 
Temperature of steam 393-4deg. Fah. .. 392-7 deg. Fah. 
Temperature of cover 103-6 o . — 
Temperature of air .. .. 64-0 iF 67-7 oe 
Steam condensed per hour 6-245 lb. 30-52 Ib. 
Calculated Results. 
Asbestos covered Bare pipe. 


pipe. 





Steam pressure (gauge) -. 215 1b. persq. in. 213 Ib. per sq. in. 
“Latent heat” .. .. .. .. ..,887 B.T.U. per Ib.| 887 B.T.U. per Ib 
Difference of temperature between 

steamandair .. «. «. 829-4 deg. Fah. 325 deg. Fah. 


Total loss of heat per hour -- 5225 B.T.U. 25,550 B.T.U. 
Loss due to flanges andends.. .. 2245 a pe 
Netloss due to pipe .. .. .. .. 2980 pa 23,380 ,, 
Condensation per hour from test 

ME so da hae ee we NS 3-56 Ib. 27-9 Ib. 
Ditto per square foot... .. .. .. +212 Ih. 1-66 Th, 
Loss per square foot per hour per 

degree difference of temperature 54 B.T U. 4-27 B.T.U. 





From these figures the following table has been calculated, 
assuming an air temperature of 70 deg. Fah. :— 











Loss in BU. cer hour eon! Steam condensed per hour 








Pressure by : - | per square foot of surface 
gauge, pounds 9 “duare foot of 4in. pipe. | of 4in. pipe in pounds. 
per sq. in. — —— |. — a 

Asbestos si Asbestos 2Ea 
covered. Bare. | covered. =: 
10 168-4 1839 -200 1-59 
200 170-6 1857 208 1-61 
210 172-7 1373 +206 1-64 
220 174-6 1389 -209 1-66 





Saving due to cover equals 87 per cent. of total condensation. 
(Signed) R. T. GuazepRvox, Director. 
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PLANING MACHINE. 

We illustrate above a planing machine recently completed 
by C, Redman and Sons, Halifax, for one of the largest elec- 
trical engineering firms in this country. This machine— 
though from standard 5ft. square models—has been modified 
to admit work 5ft. 6in. high and 80in. wide by 17ft. long. It 
is in constant use upon generator and motor frames, and work 
of a similar class. 

It will be seen that the machine has two tool-boxes on the 
cross slide, and also a tool-box on the side standard nearest to 
the operator. The cross-slide tool-boxes have automatic ver- 
tical, angular, and horizontal feeds, and the horizontal feeds 
have a range up to lin. The vertical tvol-box—which is 
balanced—has automatic vertical feed, and hand horizontal 
and angular feed. The cross slide is of box section, and is 
264in. deep by 15in. back to front in the middle. It is raised 
and lowered by power applied through worm and worm 
wheels running in oil; and provision is made by an adjust- 
able coupling in the worm shaft for correcting its alignment 
with the table, should unequal wear take place. The table 
is 64in. wide and 18ft. long and well ribbed on the underside, 
and is driven by means of a large rack wheel and rack Qin. 


wide, the wheel being supported upon a shaft having no | 


torsion upon it. 

The bed is of strong section, 193in. deep, with a width of 
3ft. din. from centre to centre of vees, and 254ft. long. It is 
specially strengthened at those points where the side standards 
and gearing are attached, and a longitudinal vertical rib is 
so placed as to prevent all the bearings close to the gear 
wheels from being sprung apart—an arrangement which 
the makers consider superior to the usual method of support- 
ing these bearings by gusset stays attached to the sides of 
the bed, as it improves the smoothness of running of the 
machine-cut driving wheels by preventing the ‘‘ cross bear- 
ing ’’ of the gear wheel teeth. 

Contrary to the usual custom of driving by open and cross 
belts, the makers, by taking the quick return belt from the 
motor shaft direct, and the cutting belt from the geared shaft 
above, are enabled to use two open belts. The cutting alone 
is thus operated through the large gear wheel driven by the 
raw hide pinion shown on the lower shaft, close to the 
motor coupling. Each of the bearings on the two overhead 
shafts is provided with an oil bath and self-oiling rings. 

Special attention is called to the driving pulleys, which 
are 36in. diameter for 4$in, belts. The bearing supporting 
the pulley shaft is gun-metal, bushed, and is attached to the 
side standards. The bearing extends nearly to the middle 
of the centre driving pulley, and the pull of the belt, when 
actually at work, is thus opposite the bearing and not over- 
hung, as would appear at first sight. This construction 
enables the machine to be entirely self-contained and free 
from the risk of shaft seizing consequent upon a settlement, 
or disturbance of outstanding bearing foundations. The 
weight is 26% tons. 








Tue railway between Pekin and Han-kow is com- 
pleted np to the Yellow River. 


| increase. 





THE FUTURE OF TURBINE PROPULSION. 


I: his presidential address to the members of the Institute 
of Marine Engineers, on Monday evening, January 16th, the 
Hon. C. A. Parsons chose for his subject ‘‘The Past, Present, 


and Probable Future of the Marine Engine.’’ He remarked 
that 136 years had elapsed since James Watt enunciated the 
true principles governing the expansive action of steam, but 
it was not until 1865 that the compound engine was adopted 
and triple expansion was not used for another fifteen years, 
He stated that the triple or quadruple-expansion engine ot 
the present day had an expansive ratio of 54 to 1 in battle- 
ships to 25 to 1 in economical mercantile vessels, whereas the 
steam turbine could apply Watt’s princip!es completely, for it 
was capable of expanding the steam received from the boiler 
right down to the condenser pressure. Whether it could 
do so efficiently must rest with the results of actual trials, 
but he contended that enough evidence had lately been 
evinced on this point to prove that it can doso. Recently, in 


| the third-class cruiser Amethyst, the turbine had shown its 


power of utilising a high ratio of expansion at all speeds, by 
beating the reciprocating engine in economy at all speeds, 
and at the highest powers, by as much as 40 per cent. in coz] 
per horse-power. 

Mr. Parsons thought that, with the evidence before them, 
they were safe in predicting that the turbine would soon 
entirely supersede the reciprocating engine in vessels cf 
16 knots sea speed and upwards and of over 5000 indicated 
horse-power. It would also probably be used for vessels of 
speeds down to 13 knots, and of 2000 tons and upwards, and 
possibly also in even slower vessels, in course of time. At 
present it might, he thought, be said that the most suitable 
field comprised about one-fifth of the total steam, tonnage of 
the world. It must be remembered, however, that the speed 
of ships tended to increase, and the turbine to improve; thus 
the class of vessels for which the turbine was suitable would 
It seemed probable also that a combination of 
the reciprocating engine and the turbine would be found the 
best machinery for vessels of the tramp class in the immedi- 
ate future. That field was a very large and important one, 
and deserved more attention than it had as yet received. 

The main feature of this combination of machinery was, 
he said, that the full measure of expansion essential to 
economy can be obtained. Attention was drawn to the fact 
that if the indicator cards of a tramp steamer were examined, 
it would be found that the steam was usually expanded down 
to about 7 lb. pressure absolute, and that it was then released 
into the condenser, and that the remaining energy—between 
7 1b. down to, say, 141b., or 27in. vacuum—was almost 
entirely lost. The turbine was able to save 70 per cent. of 


| that wasted power and apply it to help in driving the vessel. 


The additional power gained by use of that low-pressure 
turbine had been calculated to between 15 and 20 per cent. of 
the whole now realised—a gain of the same order as was 
obtained in the advance ‘from the compound to the triple 
engine. Mr. Parsons ccncluded by saying that in these days 
of rapid advance it was of the highest importance that 
engineers should be well versed in the machinery under their 
charge, and also have as much knowledge as possible of the 
general principles upon which the design is based. They 


would then, he contended, be in a position not only to get 
the best results from their engines, but also to afford the 
most valuable assistance to the designers and constructors of 
machinery. 








OBITUARY. 


JAMES E, RANSOME, 


ly is with regret. that we have to announce the death of 
Mr. James E. Ransome, who died in the sixty-sixth year 
of his life on Monday evening. Mr. Ransome had been 
in indifferent health for some time, and on the 13th of last 
month went to London to undergo a serious operation. Born 
in 1839, he was the younger son of Mr. Robert Ransome aud 
a grandson of the first Robert Ransome, who founded the firm 
of Messrs. Ransome, Sims and Jefferies, of Ipswich, in 1789, 
At the age of seventeen Mr. Ransome entered the firm «s an 
apprentice, took the regular workshop course, and acquired a 
thoroughly practical om oy of his profession. He became 
a partner in 1868, and one of the managing directors when 
the business was converted into a limited lability company 
in 1884, subsequently becoming the head of the firm. He 
belonged to the Institution of Mechanical Engineers, having 
been elected a member in 1886. Mr. Ransome also held 
many other positions, including membership of the Council 
of the Royal Agricultural Society of England, and he was on 
the Council of the Bath and West of England Agricultural 
Society, and also of the Agricultural Engineers’ Association, 
He took a keen interest in public life, and was for many 
years a town councillor of Ipswich. He was recently appointed 
a justice of the peace for the borough, but had not taken the 
oath. Mr. Ransome was chairman of the Governors of the 
Ipswich Endowed Schools, and showed his characteristi- 
energy and ability in the administrations of the institutions, 
He was largely responsible for the science buildings at the 
Grammar School, and devoted much time and attention to 
the consideration of the arrangements to be made under the 
Education Act for secondary education in the borough. Mr, 
Ransome married Miss Gross, of Woodbridge, who survives 
him, and they had a family of four sons and three daughters, 
all of whom are living. : . 

Mr. Ransome’s loss will be very keenly felt in Ipswich. He 
was aman with a many-sided character. There were but 
few local institutions with which he was not intimately con- 
nected. He was deeply interested in the town, and was never 
weary of doing something to benefit it and bis fellow towns- 
men; and this in spite of the fact that in later years the 
work connected with his firm kept him continually busy. It 
was he who initiated the system of night-soil removal which 
the inhabitants of Ipswich claim to have made the town so 
clean and wholesome, At a time when a scheme to discharge 
the sewage into the Orwell was under consideration, Mr. 
Ransome proposed to carry the night-soil to the land, and 
by his indefatigable exertion he carricd his suggestion 
through. ‘ aoe 

The fine lawn mower business which his firm now enjoys 
is attributed almost solely to his exertions. Before he took 
the matter in hand this part of the company’s work was con- 
sidered to be more or less a plaything. It was carried on in 
a small and old building in the back streets of St. Clements. 
Those who know the fine and new building devoted at the 
present day to the manufacture of lawn mowers can appreciate 
the energy which Mr, Ransome must have brought to bear on 
this department. We have said thathe was a member of the 
Council of the Royal Agricultural Society, and it is worthy of 
mention that one of his latest public utterances was in con- 
nection with this institution. In a debate before the Central 
Chamber of the Suffolk Chamber of Agriculture the question 
whether tosustain or abandon the Royal Show was being dis 
cussed. Mr. Ransome’s contention was that every effort 
should be made tocontinue the Show, and to try and over- 
come the obstacles in the way and win. This is a keynote 
to the character of the man. He was not to be daunted by 
difficulties. Another distinguishing feature which he 
possessed was the ability to pick out good men, and to assist 
them to get on. There are many of those who served him 
who have reason to hold his memory in reverence for kindly 
help frequently forthcoming. On the other hand, he was in- 
tolerant of laziness and somewhat impatient of incapacity. 
Ability in others he fostered to the full extent of his power. 
His own motto was ‘Do things thoroughly,’ and he 
expected a like feeling in others. It is to be regretted that a 
man of his character and ability should have died at a com- 


paratively early age. 


The death took place on 25th ult. of Mr. Frederick Gordon, 
shipowner, Sunderland, at the age of fifty-six years. fe was 
managing director of Johnasson, Gordon and Co., Limited, coal 
exporters and owners of the Usworth Colliery, Newcastle ; manag- 
ing director of the Gordon Steam Shipping Company, Limited, 
London and Newcastle; managing director of the East Coast 
Engineering and wy ye Company, Limited, Tyne Dock ; 
partner in the firm of R. Gordon and Co., shipbuilders, London ; 
and he was also connected with other shipping companies. He 
was a member of the River Wear Commission, and chairman for 
some years of the Traffic Committee of that body. 


THE death of Mr. Rees Jones, one of the Barry directors, took 
place at Cardiff last week. He was in his’ seventy-first year, and 
as commercial representative of the Barry, and associated in 
mining enterprise at the Treharris Colliery, was a leading;man in 
the coal world, An uncle of his, after whom he was named, was 
a fellow inventor with Trevethick in the design of the first loco- 
motive—that which ran from Merthyr in 1804. 








ALMANACS, CALENDARS, &c, 


AN admirable specimen of the colour printer’s art is presented 
with the wall calendar sent us by Messrs. Wilson, Hartnell and 
Co., Limited, Leeds. It representsa Sunset in Venice, and its 
method of treatment much resembles the work of Turner. The 
dates are given on monthly tear-off slips.—Messrs. Deighton, of 
Leeds, have issued a wall calendar, with monthly slips, extending 
over the next four years, The dates are printed in a representa 
tion of the section of a corrugated furnace.—Messrs, W. H. 
Willcox and Cc., Limited, London, and the Consolidated 
Pneumatic Tool Company, Limited, have also SS a wall 
calendar of the monthly pattern.—The Fairbanks Company has 
issued a leather card case and diary combined. There are six sets 
of refills, to cover the whole year, and the whole is rendered doubly 
acceptable by the inclusion of an insurance~policy, whereby the 
possessor is insured against railway accidents to the extent of 
£1000.—A pocket calendar sent us by the Cold Storage and Ic 
Traders’ Review contains information likely to be useful to those 





interested in the branches of trade which this paper deals with, 


This calendar ‘s now in its fifth year, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





COMPOUND PETROL MOTOR, 


Sin,—In view of the greatly increased power required of pee 


motors for use with motor launches, torpedo and submarine boats, 
aud also for heavy road vehicles, any means that will give a sub- 
stantial improvement in reducing the consumption of motor spirit 
in large motors of this class must be of considerable importance. 
And having demonstrated the decided advantage in economy of 
the compound principle, as applied to a benzoline launch motor 
made as far back as 1889, it occurs to me that some particulars of 
this pioneer attempt may be of sufficient interest for publication. 
The expsriments were carried out with a three-cylinder vertical 


motor with ordinary cam lift valves arranged at either side, but | 


different from the modern motor in having the middle cylinder 
made larger, and arranged tw receive the exhaust gases from the 
other two cylinders, in alternate order, The explosion cylinders 
were 7in, diametorand the expansion cylinder 10in. diameter, with 
a common stroke of 8in. for each. I append diagrams, of which 
Fig. 1 shows the working of each cylinder at full power, the speed 
of the motor being 320 revolutions per minute, and the brake horse- 
power 15, which result was considered very satisfactory at the time, 
and no particular effort was made to increase this speed. 

The interesting point is that, whereas 15 brake horse-power 
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could be obtained working compound, only a little over 11 brake 
horse-power was developed with the expansion cylinder put out of 
action, The consumption of benzoline was 10 pints per hour 
working compound at 296 revolutions per minute, and giving 14-6 
brake horse-power, and only fell to 9-2 pints per hour with the 
low-pressure exhaust valve held up, whereas the speed fell to 233 
revolutions per minute and the brake horse-power to 11-2, This 
result was obtained time after time, and clearly showed an advan- 
tage in power of 27 per cent. and in economy of 15 per cent. I may 
say the load, as tested by a carefully calibrated Prony brake, was 
the same in both cases. 

The carburetter used is shown by Figs. 3 and 4 on the engraving 
below, and worked by the induction effect of the motor pistons. 
A float-feed valve supplied the spirit toa cistern underneath at 
constant level, the spirit being sucked up and sprayed past the 
screw-down ulator F. This valve was fitted with a very fine 
thread, was hollow to allow an air column to break up the spray, 
and gave the best result when about one-fourth of a turn open, 

As the motor was regulated on the throttle, viz., by varying the 
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| will, be carried out there at some time, the dam 
| beyond Eastham and Garston, so as not to interfere with the 








I myself have devised at least four definite schemes more pro- 
mising than M. Decceur’s, and with your kind permission | 
will briefly describe them by way of supplement to tke articles in 
question. 

I first advocated the utilisation of the tides of the Mersey 
estuary ina paper read before the Liverpool Engineering Society 

$. That was perhaps too ambitious for a start ; I was young 
then, and had not grasped the all-important commercial problem. 
Not but what a great and lucrative scheme might, and probably 
ing constructed 


harbour, which would be much improved by the additional scour 
produced. 

My first attempt to devise a profitable scheme was in 1885 and 
1887, when I put before the Lancashire and Yorkshire Railway 
Company a large project for utilising the tides of the Wyre 
estuary and bridging the river at Fleetwood, the line to go forward 
to Garstang or I ter. This sch contemplated the use cf 
the greater part of the power in raising sea water to a reservoir on 
the hills for the sanitary supply of the manufacturing towns of 
Lancashire and West Yorkshire. I reckoned on the sale of the 
water at 3d. per 1000 gallons, and the power, for works in Fleet- 
wood, at 30s. and 40s, per horse-power year, to have paid 11 per 
cent on a capital of £500,000, exclusive of the railway. Power 
utilising works alone would probably cost about £200,000, or under 
£10 per horse-power for the 21,000 horse-power I believe to be 
obtainable there, soa good return—about 74 per cent.—would be 
had if the power could only be disposed of at £1 per horse-power 
year. If it had to be converted into electricity the vapital might 
be increased to, say, £300,000, and the power reduced to from 
12,000 to 13,000 Llowatts, which at £2 per year, or 0-12d. 
per available unit, would yield 6 per cent, over the operating 
expenses, 

In 1893 | brought before the Corporation of Barrow-in-Furness a 
scheme for bridging the Walney Channel, and converting the 
north part of it into a tidal reservoir, and, as you are aware, I 
lately renewed my attempt to have the matter considered in lieu 
of the proposed bridge to Vickerstown. I believe the works I pro- 
»osed—which also included a railway to Walney Island—could have 
neen carried out for £162,000, and if the 7800 horse-power could have 
been disposed of at 25s per horse-power year, a toll-free bridge 
could have been provided without any charge upon the rates, 
or upon the guarantors, Messrs. Vickers, Sons and Maxim. 

My latest scheme relates to the estuary of the Parrett, in Somer- 
set, and, as far as I have yet progressed, it seems to show that over 
12,000 horse-power could be obtained at a capital cost of £150,000, 
or 7400 kilowatts for £185,000; and pay 6 or7 per cent. over 
operation, if the mechanical power were sold at £1 per horse-power 
and the electrical at £2 10s. per kilowatt per annum, equal to 
about £1 17s. 6d. per electrical horse-power, or 0-15d.-per unit if 
it were all used. The slight inconvenience caused to the Bridg- 
water shipping by having to lock through the proposed dam would 
be more than compensated by the tide being held up in the river 
about two hours, and 9ft. more than the normal secured in the 
estuary all through the ebb; besides which, the dam would give 
great facilities for scouring away the mud deposits. As the tidal 
dam would bridge the estuary at Fenning Island, an electric light 
railway between Highbridge and Watchet could be incorporated 
with this scheme. 

Although all my figures are only put forward as approximations 
—and tentatively—to be overthrown or supported by more reliable 
ones, founded upon proper surveys, plans and estimates, no 
attempt has ever been made to refute them, and I think they 
would substantially be borne out by impartial investigation. I 
wish no capital to be put down, or parliamentary sanction to be 
sought, until the works could be proved profitable by sufficient 
orders for the power being guaranteed. 

This question of the disposal of the power is the crux of the 
problem, for, no matter how cheaply it be obtained, if it cannot te 
sold no works could pay. By the system advocated in my patent, 
No. 14,771 A.p. 1904, the power would be available about three 
hours during each rise and each fall of the tide, or altogether 
about twelve hours out of every twenty-four, but would not vary 
during the working times. There is now a large field open for the 
application of even intermittent power for such of the many electro- 
chemical and electro-metallurgical processes that can be suspended 
without detriment or completed during a working time. 

Although our methods 
differ so much, it is interest- 
ing to note that M. Decceur 
and myself arrive at nearly 
the same result as to the 
cost of works and sale price 
of the power. So far from 
being the ‘‘enormous” sum 
so often alleged, it is only 
Whir néezie about £12 per horse-power 
P. Spirit constant level Cistern —little, if any, more than 
RAir pipe the cost of steam plant; 
ms aaee Mor apiesé control and certainly structural iron- 
work, concrete, and earth- 
works, will not depreciate 
to the same extent as 
steam boilers, nor will 
water motors require the 
same attention and repairs 
as steam engines; to say 
nothing of the fuel and 
stoking saved. The capital 
in M. Decceur’s scheme, 
however, only includes 
about a quarter of what 
would be required if it 
stood alone, whereas mine 
includes all; but then he 
deals with a lower range 
in a bad situation, and 
his power would be longer 
available, but more variable 
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“THe Encineer” than mine. Table III. 
CARBURETTER AND IGNITION ARRANGEMENTS of my Fg wg gives 
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quantity of explosive mixture supplied to the cylinders, an auto- 
matic air compensator K was used to give the necessary correction 
to the spirit feed for the different loads and speeds required. No 
hand adjustment was at all necessary over the range of speed from 
350 down to 90 revolutions per minute, at which exceedingly slow 
speed the motor would run for any time. 

High-tension electric ignition was used, the spark current being 
obtained from one compound wound trembler coil for both 
cylinders, the commutator and distributor being illustrated by 
Figs. 5 and 6, 

I have not followed up the spirit motor to a higher development 
on the compound principle, but am firmly of the opinion that for 
the large powers for which this class of motor is now used the very 
important gain in economy which I have shown to be possible is 
certainly worth the additional cylinder required, with its perfect 
balancing action, Epwarp Butter, M,I.M.E., &c. 

Gleneldon-road, 8.W., January 14th. 


TIDAL POWER SCHEMES. 

Srr,—As your latest issue does -not continue the interesting 
article on ‘‘ Tidal Power Schemes,” it seems as though it were 
concluding without reference to any ‘‘scheme” except the one 
proposed by M. Decceur, in 1890, I believe, and a casual reader 
might 
‘nothing, : : - 


erroneously: conelude that English inventors have done | 


power per hectare at a range of 3m. with my system of working, 
instead of the 6 m. he claims; and surely he must rather 
exaggerate the cost of steam power in France. 
Daisy Cottage, Wyke, Bradford, 
January 30th. 


ARTHUR OATES, 





DRY AIR IN THE BLAST FURNACE. 


Sir,—I was much interested in your articles on the above-named 
paper by Mr. J. Gayley. 

In your articles you seem to think the furnace may not have 
been blown sufficiently, This from an analysis of the figures given 
in the paper is hardly borne out. The weight of blast blown, 
taking your density figures* :— 


Deg. Fah. Lb. 
40,000 cubic feet of blast at blast pressure .. + 70 = 2998 
34,000 ” ” ” ee 20 = 2814 
40,000 ” ” ” oa &0 = 2942 
34,000 os As 22 = 2808 


was rather less on the desiccated blast, even after adding 1? per 
cent. for weight of water vapour eliminated—as you say volume is 
nothing, weight of oxygen everything—yet it burned 1 per cent. 
more coke and produced 89 tons more pig iron per 24 hours. It looks 
as though under the then conditions it was working at its best. 

I myself am inclined to think the results obtained are largely attri- 
butable tothe elimination of the-moisture. A studyof the thermo- 





* Tug Exciwegr, November 18th, leading article. - 





chemical reactions involved will show 28 per cent. of the coke 
saved, Thus the vapour injected at the tuyeres would be dis- 
sociated, the oxygen combining with carbon to form carbon mon- 
oxide, and the hydrogen would go through the furnace practically 
unaltered. Itis a pity the total analysis of the escaping gases was 
not given ; it would show conclusively that, perhaps a little— 
negligible for this purpose—may form hydrocarbons, Thus— 
H,O + C = CO + dy 
At: weights 18 122 @ 2 
Thermal energy kilogramme units 58-2 28-8 = -— 2-4 
In other words, 18 1b, of water will require 24-2lb. of carbon for 
dissociation ; the coke contained 12 per cent. ash, so that the 69 Ib. 
of water would require 105-11b, of coke. Also the 421 Ib. of coke 
saved would contain 504 lb. of ash to be fused and slagged. Accord- 
ing to Sir L. Bell, each unit of slag would require 550 caloriest for 
fusion, requiring another 124 1b. of coke, In all a total of 117-61b. 


saved, 
Then, 17 A 100 
Whilst in the absence of the chilling effect of dissociation, the 
coke would burn more freely, with greater intensity and do greater 
duty, as is shown by the 1 per cent. extra coke used and 89 tons 
ig produced. It was not that he burnt more coke, but that the 
coke did more duty, how much—in the present state of knowledge 
of the reactions at such elevated temperature—it is impossible to 
state, but it is intensity that is required, as seen by the great 
economy on the introduction of hot blast. To illustrate— 

Blast furnace slag fuses at 1100 deg. Cent, to 1500 deg. Cent. 

The calorific intensity of carbon monoxide is 6950 deg. Cent. 

It is impossible to raise the temperature of the furnace much 
above that at which the slag melts. Now, say this slag melts at 
1300 deg. Cent., every calorie above that does duty and melts slag, 
any under does no duty ; this being so, it is easily understood, that 
by raising the intensity of the burning coke, it must of necessity do 
greater duty. If the calorific intensity is raised by 300deg. to 
350 deg., it will account for the other 72 per cent. coke saved. It 
looks as though, when it becomes economically ible to blow 
with pure oxygen, we shall be well on the road to awk theoreti- 
cal 7 ewt. carbon per ton of pig iron produced.+ 

Do your remarks 7+ moisture in the ore, coke, &e., charged into 
the furnace and other furnaces doing as well under ordinary con- 
ditions apply ‘ Long before the moisture in the ore, &c., came to 
a temperature sufficient to dissociate, it would be evaporated and 
pass off as moisture in the escaping gases. Again, this furnace 
working under equa! conditions—so far as the paper gives—saved 
20 per cent. of the fuel, and did greater duty by.89 tons on 
desiccated ordry blast, and seems to point to the fact that a furnace 
doing equally well under ordinary conditions, should show a like 
economy on introduction of dry blast, G. C. 

Sheepbridge, January 27th. 


= 28 per cent. 


THE INJECTOR, 


Sir,—Ever since the introduction of the injector as a means for 
feeding steam boilers with water a divided opinion as to its 
efficiency compared with pumps has existed. 

This has, in my mind, no foundation, as the mere fact that 
every particle of steam used for working an injector returns its 
heat back to the boiler, whilst the heat goes to waste with the exhaust 
steam in the case of a yomp. ought to go a long way towards 
proving that the former is the more economical apparatus of the 
two. 

Tke question, does not the energy, required to re-evaporate the 
steam, which, of course, enters the boiler in a condensed state, 
exceed that which would be lost with the exhaust in the case of 
a pump, is easily answered by the fact that all the latentheat of the 
steam consumed is added to the feed as ‘‘sensible heat,” and 
correspondingly raises its temperature, whilst all that part of the 
‘external work done during evaporation” not actually required 
to force the feed into the boiler against the pressure dissipates in 
friction, the heat generated by which is again added to the feed. 
Thus, when not taking into account the heat radiation—which, I 
might add, cannot very well be more than in a ae, of similar 
capacity—we have in the injector an apparatus giving 100 per cent, 
efficiency ; all the energy not theoretically required tc pump the 
feed into the boiler being converted into heat, and this is utilised 
to the same extent as the heat generated in the furnace. 

One of the chief reasons of the average engineer’s prejudice 
against injectors, in my opinion, is that they are usually not 
applicable under so severe working conditions as pumps, and 
further, because their action is not positive, and consequently not 
so certain under ordinary circumstances, 

January 30th. R, FLEISCHBERGER. 


LOCOMOTIVE PERFORMANCE ON THE MIDLAND RAILWAY, 


Sir,—Referring to an article under the above heading in your 
valued paper of January 20th, I beg leave to remind Mr. Rous- 
Marten that there are still two-cylinder compound locomotives in 
Ireland, if not in England. The Belfast and Northern Counties 
appear to be still building them, and they were illustrated in your 
impression of January 5th, 1900. There also appeared in your 
issue of April 24th, 1904, one for the Great Southern and Western 
by Mr. Ivatt. 1 believe there is a compound tank on the Bally- 
mena and Larne. I trust Mr. Rous-Marten will give an article at 
some not distant date on the performance of the above, and state 
whether they are still in existence on the two latter lines men- 
tioned, 

A. M. BusHeE.t, A.C,.P, Acct, 

48, Kilton-street, Battersea Park-road, S.W., 

January 31st. 





MANCHESTER TO LONDON. 

Srr,—The performance of the London and North-Western 
Railway Manchester express of the 16th inst. is so good that it 
deserves recording with rather more accuracy than’ that of the 
note in ‘‘ Railway Matters” of last week. Although the correc 
tions in the distances may seem to lessen the merit of the per- 
formance, it is better to state accurately what was done than to 
claim something more. Thus, Euston to Stockport is 1774 miles, 
Euston to London-road, Manchester, 1834 miles. These are given 
as 183 miles, and “nearly 200 miles ;” 1834 miles in 200 minutes, 
with a stop, is good enough. Jas. Ep, DARBISHIRE. 

25, Victoria-street, Westminster, S.W., 

January 31st. 





WHO INVENTED THE STEAMBOAT ? 


Sir,—Various claims have been put forward for different 
inventors of the steamboat, as, for example, Evans in the United 
States, and Lymington in Scotland. 

According to my view Jonathan Hulls was the first to propel a 
boat by steam. Paddle wheels had been worked from an earlier 
period by men, and even by horses, walking round and round on 
the deck ; but Hulls was the first to do this by steam. I feel 
certain that among your many readers will be found some one 
who can aid me to substantiate the claim which I make for my 
ancestor. J J. 1. H. 

Manor Park, January 30th. 








INSTITUTION oF, ELECTRICAL ENGINEERS: GLascow LocaL 
SEcTION.—The annual smoking-concert of this body will be held 
in the Banqueting. Hall, Grosvenor Restaurant, Gordon-street, 
Glasgow, on Saturday, February 4th, at 7.30 p.m. 

t Iron and Steel Institute Journal, 1898, Vol. II., page 226. 


t T. Turner, “ Manufacture of Iron,” page 173. 
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INDICATING STEAM METER. 


Ar a recent meeting of the American Society of Mechanical | 


Engineers a paper was read by Mr. C. E. Sargent, describing 
® new indicating steam meter, for recording the weight of 
steam in pounds passing through pipes to an engine, radiator, 
or steam pump. The apparatus was designed by the author. 


The great difficulty which has to be contended with in this | 
| when the valve § is raised. 


class of meter is the ever-changing condition of the steam, 
which varies in temperature an 
depending upon the distance of t: 


of heat from radiation. The illustrations given show a 
longitudinal and transverse section of a 2in. meter, capable 
of indicating the horse-power between 1 and 100, assuming 


pees and also in dryness, | 
e engine from the generator | 
and the efticiency of the methods adopted to prevent any loss | ib 1s 
| given at each instant by the relation Q=kS J/2gh 


steel, are placed on alternate sides of the shoot, as may be 


GOVERNOR FOR TURBINES. 


A NEW method of governing turbines has been designed by 
Messrs. A. and H. Bouvier of Grenoble, and has been installed 
in the hydraulic installation at Bournillon. In this apparatus 
the essential feature is a pump P, with a constant delivery, 


| which compresses water into the chamber K and the, 


system of piping m, and can only escape into the tank A 
The area of valve opening is 
regulated by a centrifugal governor. It is evident that for 
every position of the valve there is a corresponding pressure 
h in the compression chamber of the pump, and it is 


| Where Q is the quantity of water delivered by the pump, * 


that 30 lb. of steam$per hour are required for one fhorse- | 


is a coefticient of contraction, and § is the section of the orifice 
at the moment of consideration. As the velocity of the | 
governor increases, the orifice 
is gradually diminished, and when , 
closed the water cannot escape 
into the chamber, and is there- 
fore forced through the pipe m, 
the pressure increasing until the 
speed again becomes steady ; the 
valve then opens slightly, and the 
pressure at the delivery of the 
pump ceases to rise. At this 
moment there is a definite pres- 
sure corresponding to the position 
of the valve. It is obvious that 
the pressure created in the com- 
pression chamber is exercised on 
the piston R, and since the force 
exerted on the latter is counter- 




















balanced by the spring Z—which 
compresses in proportion to the 
load it supports — it becomes 
evident that the piston occupies 
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Fig. 1-STEAM METER 


ower. 
ee C are the top and bottom covers respectively, 
C having a tapped hole fin. diameter, open to the atmosphere, 
or connecting the meter to a drain by a 
self-adjusting valve fixed by a nut to the spindle E; this 
valve can only be raised when steam is passing through the 
meter. The action is as follows:—Steam is admitted at Q, 
and surrounds the valve stem guide. The pi e F allows 
the steam to come into contact with the underside of the valve 
D. As the pressure increases the valve is raised, and the 


a certain position for each value 
of the pressure hk of the com- 
pressed liquid. Hence it follows 
that for every position of the 
governor there is a corresponding 
pressure of the liquid and position 
of the piston, both positively 


In Fig. 1, A is the body of the meter, B/{ determined. The piston is connected by levers T and 


| V in a rigid manner with the regulating mechanism of the 


| 
| 
| 


steam then passes into the other part of the valve chamber. | 


As the bottom part of the stem E is open to the atmosphere, 


the pressure on the top of the valve tends to close it by a! 


pressure equal to the pressure in the meter into the area 
of the valve stem immediately below the valve. From this 
it follows that there will be a difference of pressure between 
the inlet and outlet equal to the difference in area between 
the valve and the stem. 

The ratio in this meter has been made about 50 to 1, and 
allowance has been made so that the pressure of steam on the 
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Fig. 2-DIAL OF STEAM METER 


discharge side is two per cent. less than the initial pressure. 
The steam on the top side of the valve D passes down the 
hollow spindle E and acts on the piston H, and consequently 
compresses the spring I, which is of such a strength that a 
force of 50 1b. is necessary to overcome its statical condition, 
whilst 1001b. completely compresses it. The motion of the 
piston is transmitted through M to the lever b, at the end of 
which is @ pinion c gearing into a pinion d which is keyed on to 
thespindle e, on which is fixed a large pinion f. Therack hgives 
the motion to the end of the pointer, to and from the centre 
of the dial, showing the steam pressure per square inch in the 
meter. The movement of the valve stem His transmitted by 
i to the crank / to the hollow shaft m, on the end of which 
is fixed a dise g which actuates the pointer. 





| 


turbine, and there can therefore be only one possible position 


pipe. D is a/ for the sluice valve at any moment for a given position of 


the governor. Supposing that a motor turning at a uniform 
angular velocity V, is unloaded abruptly, then the speed 
instantly commences to increase, and would take a working 
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seen by the illustration. 

One of the most important points in connection with auto. 
matic concrete mixers is to ensure a correct and uniform 
supply of water. The method adopted in the present 
instance appears to be efficient. The water is supplied from 
behind.the lower edge of the top baffle plate in a fine'spray, 
controlled by a cock. The supply pipe stretches across the 
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CONCRETE MIXER 


mixer, andis fastened at both ends. It is perforated by two 
rows of holes, sin. diameter and jin. between centres placed 
opposite to each other. By this arrangement the water is 
caused to play on the baffle plates on both sides of the mixer. 
Two inspection doors are placed at the sides to facilitate 
cleaning, and also to enable the zig-zag bars to be taken out 
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HYDRAULIC TURBINE GOVERNOR 


speed V, if there was nogovernor. But in this case the latter | 
rises when the velocity increases, and consequently the valve 
S closes, causing the pressure / to increase, and the springs 
to compress, thus moving the piston-rod T and shutting the 
sluice valve of the turbine. This action of the valve ceases | 
immediately the couple of the motor becomes equal to the 

couple of resistance ; in other words, all is again in equili- | 
brium at a new angular velocity V,, which is a little higher | 
than the initial velocity V,. If, on the other hand, the load | 
is applied suddenly, then exactly the reverse of this operation 
takes place. It will be seen that everything acts as if the | 
sluice valve was controlled directly by the governor. The | 


| further mixing, be fed into the shoot of the apparatus. 


and replaced by others when it is desired to change the size 
of the stones for the concrete, for the width of the bars has 
to be varied with the size of the material supplied. The 


| mixing is done in the following way :— 


The stones, after they have been properly sized, are placed 
on a platform which is situated immediately in front of the 
machine. The sand and cement are then in turn spread 
evenly over the stones. Then the whole is turned over once 
with a spade, or, it is even claimed that it may, without 
The 
zig-zag bars and baffle plates arrest the progress of the 
materials and deflect them in various directions. This 


' governor can be so designed as to give the valve a quick | has the effect, so it is said, of causing a constant 


action, and further, it is possible to make it such that the 
speed variation V,—V, can be made as small as desired. By | 
means of a simple arrangement V, can be reduced to the | 
initial velocity V, when it is necessary to keep the speed quite | 
constant, however much the load on the motor may fluctuate. | 
The best method of doing this is by employing an ordinary | 
Dennis compensator, although there are other good ways of | 
arriving at the same result. Messrs. Bouvier’s governor can | 


| be worked by hydraulic power when there is'a sufficient fall 


of water, otherwise the water under pressure must be supplied 
from an accumulator, the necessary pressure being obtained 
by means of pumps, or the method illustrated in the diagram 
may be employed. The apparatus is suitable for control of | 
turbines coupled to alternating motors, in parallel. If they 
are not of equal power, it is quite easy to make the strength 


| ef the springs Z such that the motors work all to the same 
| fraction of their power, and thus the whole plant can be con 


seen that the position of the pointer depends upon the opening | 
of the valve, and the distance of the end of the pointer | 


from the centre is regulated by the pressure of the steam in 
pounds per square inch. The size of the pipe also determines 
the horse-power that can be registered on the dial. 
strength of the spring fixes the range of pressure in pounds 
per square inch. It has not been found necessary to calibrate 
each instrument, as, when two or more of the. same size are 
calibrated in series, they correspond so closely that it is thought 
that the calibration of only one of each size will be sufficient. 
When the meter is inserted in the steam pipe near the boiler 
no separator is necessary, but when placed near the engine a 
separator should be used, and fitted as close to the meter as 
possible, and a drum, having four times the capacity of the 
first cylinder at its average cut-off, should be placed between 
the meter and the engine. 


constant flow through*the meter and a nearly stationary: 


position of the pointer. 


The | 
|erete mixer designed by Dr. J. §. Owens, of Ashford, \ 


| trolled by the one governor. 
It will thus be | 








GRAVITY CONCRETE MIXER. 


THE illustration given herewith shows a new portable con | 


| Middlesex. A feature of the apparatus is the simplicity of its | 


| construction. 


There are no moving parts, and nothing that 


| can easily break. The mixer consists essentially of a sheet | 


iron shoot in which is placed a number of twisted bars and | 
baffle plates, as shown in the diagram. The zig-zag | 


| bars, three in number, are made of mild steel, and extend | 


in one length from the top to the bottom of the shoot. 


| They are fixed rigidly at the top, and are held loosely at the | 
| bottom by a half-inch pin passing through a one-inch hole. 


r 


The object of this is to get a | This, together with acertain amount of springiness possessed 


by the zig-zays, is claimed to reduce the chances of clogging to 
minimum. The battle plates, which a¥e also mut eof mild 


splitting up of the mixture into two columns, one the 
part falling upon the narrow bars, and the other the 
part falling between that bar and the next. The twocolumns 
further on in the descent are thrown together again, and this 
sort of action goes on all the way down the mixer. The 
bafile plates also take part in this process. The backward 
and forward action occurs eight times before the concrete 
passes out at the bottom, where it appears to be thoroughly 
mixed and free from slurry, From the description it will be 
seen that water comes into contact with the material as soon 
as it enters the apparatus, and the supply can be regulated 
by a cock to give the correct proportions. 

The mixer has been in use for some time, and has always 
—so we are informed—given satisfactory results. It is 
stated to be specially adapted for cases where the concrete 
has to be delivered below the level of the ground, as for 
foundations, pipe laying, and trench work, and we gather 
that some 80 yards of concrete can be mixed per day by two 
men using one apparatus of the size shown in the 
illustration. 
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A COMPARISON OF DIFFERENT TYPES OF 
STEAM TURBINE.* 
By Mr. R. M, Netson, Manchester. 
(Continued from page 98.) 
WHEEL FRICTION. 

Tue friction between the rotating parts of a steam turbine and 
the fluid in which they rotate has already been referred to. This 
friction is a most important quantity, and it is one of the chief 
points to be considered in designing or evolving new forms or 
methods of working in connection with steam turbines. 

The frictional losses incurred when a turbine wheel—or wheels 
or drum—rotates in a chamber filled with steam and water are due 
to skin friction and to eddies, It is difficult to separate these 
causes, and they will here be treated together under the name of 
wheel friction. This wheel friction does not include the friction 
of the steam in passing through the nozzles and the passages 
between the blades. This will be discussed later. 

Mr. Konrad Andersson, who should be able to speak authorita- 
tively on the subject, has stated} that it has been found in 
practice with turbine wheels of the De Lavaltype that the resist- 
ance to rotation of the wheel was almost exactly proportional to 
the density of the surrounding medium, and that it increased 
approximately with the fifth power of the diameter and the third 
power of the number of revolutions. Presumably the last stat 
ment means that the work absorbed by friction per second——and 
not per revolution—is proportional to the cube of the number of 
revolutions per second, 

Let d represent diameter of whe¢ 





Let x represent number of revolutions per second, or per 
minute, 

Then wheel frictional losses per second, or per minute, vary as 

d>»°, The vane speed varies asd. Therefore, if the vane speed 


is constant, d*n% is constant. Therefore, for a given vane speed 
the frictional losses vary as d?—that is, approximately as the 
superficial area of the wheel. Therefore, as far as wheel friction 
is concerned, it is better to have a small wheel with a high angular 
velocity than a large wheel with a relatively sma!l angular velocity. 

It is interesting to compare the whee! frictional losses in the 
several classes of turbines. Compare a Class 1 turbine with 
Class 2 turbine having twenty-five wheels, all of the same diamete 
as the diameter of the Class 1 turbine wheel. Assuming that the 
wheels are run at speeds to give the best fluid efficiencies in each 
case, the Class 2 turbine wil! make one-fifth of the number of 
revolutions per minute made by the Class 1 turbine, [If all the 
wheels rotated in the same medium, then, with each wheel of 
the Class 2 turbine, there would be 0-008 of the wheel frictional 
loss incurred by the Class 1 turbine, and therefore the aggregate 
wheel frictional loss of the twenty-five wheels of the Class 2 
turbine would be one-fifth of that of the single wheel of the 
Class 1 turbine. 

But only the last wheel of the Class 2 turbine rotates in the 
same medium as the wheel of the Class 1 turbine—the ‘others 
rotate in media of greater density ; and the mean density will 
in most cases be considerably more than five times the density 
of the medium in the Class 1 turbine. If there were no other con- 
siderations the wheel frictional losses in the Class 2 turbine would 
be very much greater in most cases than a Class 1 turbine, The 
dryness of the steam, however, comes into account. Unless the 
steam is superheated sufficiently to keep it dry to exhaust, only 
the last wheel of the Class 2 turbine rotates in steam of the same 
wetness as the Class 1 turbine ; a!] the other wheels rotate in steam 
of less wetness. Now, wetness of the steam increases the wheel 
friction to a considerable extent, and the Class 2 turbine scores in 
this respect. The greater dryness does not, however, fully com- 
pensate for the greater density, and the Class 1 turbine ought to 
have the advantage if the laws of wheel frictional losses which have 
been assumed are absolutely correct. This advantage is, however, 
relatively so small that a slight departure from the laws of whee! 
frictional losses which have been assumed would be sutficient to 
overturn the balance. 

In considering the wheel frictional losses in turbines of Class 3, 
it will be assumed that all the moving blades are mounted on the 
same wheel. If a Class 3 turbine have four sets of moving vanes, 
then the vane speed will be little more than a fourth, say two- 
sevenths of the best vane speed of a Class 1 turbine, and therefore 
if the wheel diameter be the same in both cases, the wheel 
frictional losses per second in the Class 3 turbine would be only 
0-0233 of the frictional losses in the Class 1 turbine, were it not 
for the fact that the Class 3 turbine wheel has a broader rim to 
enable it to carry the extra sets of vanes, This should not, how- 
ever, anything like make up the difference in frictional losses. 

If a Class 4 turbine has all the moving blades of one stage 
mounted on the same wheel, then the wheel frictional losses will 
be intermediate between those of a Class 2 turbine and those of a 
Class 3 turbine, and will be influenced greatly by the number of 
sets of moving vanes in each stage. 

In a Class 5 turbine, the moving vanes are usually mounted on 
the periphery of asingle drum or on the peripheries of two drums ; 
and the high-pressure end of the drum is shielded from the steam- 
pressure so that the wheel friction is almost wholly due to the 
vanes and the shrouds or rings carrying them. 

NOZZLE AND BUCKET FRICTION, 

The losses due to the friction of the steam in passing through 
the nozzles and between the vanes of a turbine will now be con- 
sidered. This friction, to distinguish it from the wheel friction, 
will be called the nozzle and bucket frfotion. Ifa turbine has no 
proper nozzles, it has at least parts which take their place, so that 
the name seems appropriate. 

There is not much information available as to the nozzle and 
bucket friction, and it is, of course, difficult to measure. The 
friction of steam passing through a nozzle or passage is, however, 
obviously greater with a greater velocity, and less with a less 
velocity. It would seem reasonable to expect that the friction 
would increase pretty nearly as the square of the velocity. It 
would also seem reasonable to assume that the friction in one large 
nozzle would be less than in two smaller ones of a combined capacity 
equal to the larger one. It would also seem reasonable to assume 
that the nozzle and bucket friction wet with steam will be greater 
than with dry steam of the same pressure, and greater with steam 
of high density than with steam of low density having the same 
dryness fraction. 

The nozzle and bucket frictional losses will obviously be greater 
in a Class 3 turbine than in a Class 1 turbine owing to the longer 
path given to the steam after it leaves the nozzle and before it gets 
clear of the last turbine vanes. If a Class 1 turbine is for reasons 
of strength run ata lower speed than isdesirable, the nozzle and 
bucket friction will be of less consequence than would otherwise be 
the case, 

In a turbine of Class 2, each particle of steam has to pass through 
several nozzles and buckets instead of ouly through one of each, as 
in the case of a Class 1 turbine, but the velocity of the steam is 
much less. The velocity varies approximately inversely as the 
square root of the number of stages, and, therefore, if the nozzle 
and bucket frictional losses varied as the square of the velocity 
and as the number of sets of nozzles and buckets, and if there 
were no other influencing factors, these losses would be the same 
in a Class 2 turbine as in a Class 1 turbine. The pressure of the 
steam and its dryness will, however, affect the nozzle and bucket 
friction, increasing it and decreasing it respectively, but to what 
extent it is difficult to say. 

In a Class 5 turbine the steam velocities are less than in a Class 2 
turbine for the same vane speed, being, in fact, only about half. 


* Pape: read Saturday, 14th January, 1905, before the Manchester 
Association of Engineers. Abbreviated. 

+ Transactions” of the Institution of Engincers‘and Shipbuilders in 
Scotland, vol. xlvi., par. ‘iv. « ax ; 
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The nozzle and bucket frictional losses should, therefore, be much 
less in a Class 5 turbine than in a Class 2 turbine. 


STEAM LEAKAGE, 

Although certain paths are arranged for the steam in passing 
through a turbine, a certain proportion of the steam usually leaks 
out of these paths, The available energy of the leakage steam 
may be wholly lost or only partly lost according to the nature and 
position of the leakage. Ina turbine of Class 1 any steam that 
leaves the nozzle and does not enter the turbine buckets has its 
available energy almost wholly lost. It is true that by heating the 
steam in the turbine casing and assisting the steam to whirl round 
the casing in the same direction as the wheel, the leaking steam 
may somewhat reduce the wheel friction, but this gain must be 
very small compared with the loss, 

The same remarks apply to a Class 3 turbine, but here the 
chances of leakage are much greater. In a Class 3 turbine in 
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Fig. 18.—Test of De Laval Steam Turbine Two-stage 
High-Pressure Pump. 

TH Sine 
which there are three sets of moving vanes, there are five places 
where the steam can leak, as against one in a Class 1 turbine. 
Moreover, in the Class 3 turbine of the parallel flow type, centri- 
fugal force will add to the difficulties of preventing leakage. A 
further disadvantage of a Class 3 turbine in this respect is due to 
the spreading of the steam in its path from the nozzles to its 
exit from the last buckets. The steam when it leaves the nozzles 
is ina compact jet. By the time it reaches the last set of moving 


vanes the cross section of the stream has been very much dilated, | 


and the opportunity for leakage, therefore, very much increased. 

In a Class 2 turbine any leaking steam at the first stage has its 
kinetic energy converted back into heat energy, which is utilised 
at the second stage ; and any leaking steam at the second stage 
has its kinetic energy converted back into heat energy, which is 
utilised at the third stage. It is true that the efficiency of the 
engine suffers owing to this double conversion of the energy of the 

















able, especially at the high-pressure end. Fortunately for this 
class of turbine, the leakage is of relatively small importance— 
though by no means to be ignored. 





LOSSEs, 

r otherwise is apt tole greater 
at parts of aturbine containing high temperature steam than at 
parts containing low temperature steam. Moreover, the leakage 
of a given quantity of heat energy fromthe steam is‘more harmful 
when this occurs when the steam is at or near its highest tem- 
perature than when the leakage occurs when the steam has fallen 
to a lower temperature. It must be noted that leakage of heat is 
here spoken of—not leakage of steam. It will therefore be 
evident that aturbine of Class 1 or of Class 3, which completes 
the expansion of the steam in a single set of nozzles,is likely to 
sufferless by leakage of heat than a turbine of Class 2, 4, or 5, 
which'does not complete the expansion of the steam till a later 
period. Turbines of Class 2 or Class 5 require a greater number 
of sets of moving vanes than turbines of Class 5 or Class 4, in 
order to have the same vane speed, and therefore ca!] for a greater 
axial length, thus increasing the opportunity for heat leakage from 
the turbine casing. 
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Leakage of heat by radiation 














De LAvas. TURBINE, 

The best known and most extensively used stea 
belonging to Class 1 is the De Laval. A good deal was said 
this turbine in a paper read by the author before this Ass 
two years ago,* and, therefore, only a short space will be dev 
to it in this paper. 























In De Laval turbines several nozzles are arranged round a casing 
in which the turbine wheel rotates. Frora three or four up to 
fifteen nozzles are pr¢ i, according to the size of the tur)ine. 

In these nozzles the s is expanded down practica o the 
pressure of the atmosphere or of the condenser—accord is the 
turbine is non- 1g or condensing—and lires high 
velocity, with wl enters the buckets of sing irbine 
wheel, It would, of course, be desirablé that t) hould 
take all the kinetic energy out of the steam is i ssible 
for two reasons. The first reason is that t! ure of wheel 
and the angles of the vanes prevent v being ics= than about 4 V; 
7? therefore cannot be less than about 4 V°, : therefore at the 
best less than 90 per cent. of the kinetic en the steam can 
be utilised in driving the wheel. This is if reel rotates at 


the most effective velecity for utilising the é energy of the 
steara jet. 

The second reason for the non-utilisation 
kinetic energy of the steam is that, with stea sssures such as 
are usually employed, and with a fairly good enser vacuum, 
the velocity of the steam jet leaving the divergent nozzle is so 
great that the wheel cannot, for reasons of sti h, be made to 
rotate at the most effective velocity. Stean panding in a 
divergent nozzle in an ideal manner, from.a pressure of 200 lb. per 
square inch absolute to a pressure of 0-93 Ib. absolute, which 
corresponds to a vacuum of 28-lin. of mercury, w he barometer 
at 30, would acquire a velocity of 4100ft. per second. In amactual 
case the velocity will be rather less than this, owing to losses in 
the nozzle, but these losses with proper nozzles a} r not to be 
very great. The highest vane speed which it hx: been found 


whole of the 





practicable to adopt in a De Lavel turbine is on’) 1578ft. per 
second, 
It does not follow that the vane speed which would be most 


effective in withdrawing energy from the steam would -reaily be 
the best to adopt in practice. The wheel friction is ilread y 








mentioned, much greater with high vane speeds than with low 
vane speeds, other conditions being the same, and this | to b« 
taken into account in determining the best speed at which to run 
a wheel. 

De Laval steam turbines have been employed to a considerable 
extent in the driving of fans and centrifugal pumps. An interest- 


ing type of De Laval turbo-pump is that in which water is 
raised in pressure in two stages, the first stage being accomplished 
by a, comparatively speaking, low-speed pump driven from the power 
shaft of the turbine, and the last stage being undertaken by a 
high-speed pump directly driven by the turbine spindle. 

A turbo-pump of this type was tested by Professors Kent and 
Denton at the works of‘the De Laval Steam Turbine Compan} 
Trenton, N.J., U.S.A., in April, 1904 The results are tabulate 





| in Table I., while steam consumption and water delivery curves 
| are given in Fig. 18. The table and figure are taken from the 
| report of Professors Kent and Denton. 

| The pump was designed for a delivery of 250 gallons of wate: 


| per minute, and a lift of 700ft. Thegeared shaft made one r< 
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leaking steam, but the fact that the engine gets some advantage 
from the kinetic energy of the leaking steam is important. It must 
be noted likewise that the leaking steam, at any stage except the 
last, has part only of its available energy in the form of kinetic 
energy. The remainder of the energy of the leaking steam in the 
form of heat is quite unaffected by the leakage. Therefore, 
although a Class 2 turbine may have a large number of wheels in 
series, the losses due to leakage may be comparatively small. A 
Class 2 turbine compares very favourably with a Class 3 turbine in 
this matter of leakage losses, 

The remarks just mac 3 as to leakage losses in turbines of Class 2 
apply also to turbines of Class 5; but in turbines of Class 5 there 


is a difference of pressure on the two sides of each set of ‘moving | 


vanes, which is not the case in turbines of Class 2, This tends to 
increase the leakage. The design usually adopted’ of having the 
moving vanes of a Glass 5 turbine mounted all on the same drum, 
instead of on separate wheels, also tends to increase the leakage, 
as the chamber in which any set of moving vanes rotates cannot sa 


well be isolated from the adjacent chambers, The leakage in ‘a 


Class 5 turbine, a8 usually constructed, is probably very consider- 





40 K.W. Siiigle-dise Rateau Steam Turbine. 


Se 


Swain 


tion for 10 of the turbine shaft. The low-pressure pump had a 
wheel Yin. in diameter. Its suction and discharge openings were 
both 6in. in diameter. The high-pressure pump. wheel was 
2-84in. in diameter. The suction opening of the high-pressure 
pump had a diameter of 6in., and the discharge opening a diameter 
of 4in. The water was discharged intoa tank; and the quantity 
| was measured both by means of a Pitot tube, placed below the dis- 
charge nozzle, and by means of a rectangular weir over which the 
water flowed from the tank. The formule used with both the 
Pitot tube and the weir were checked by the measured capacity 
the tank. The steam consumption was measured by exhausting 
the turbine into a surface condenser and weighing the delivery 
from the air pump. The vacuum was measured by a mercury 
| column, The steam and water gauges were calibrated bya Cresby 
| tester. ; 
The most powerful De Laval steam turbines belonging to ( lass 1 
| yet constructed are rated at 300 brake horse-power. Multiple 











* Manchester Association of Engineers, ‘‘ Transactions,” dunuar) 


1903. 
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wheel turbines of larger power are now being constructed at the 
os Laval turbine works in Paris; but these do not belong to 
Class 1, 


Shipbuilding Company, Limited ; to the order of, Messrs, the 
Navigation 4 Vapore Napried, Raguse, Dalmatia ; dimensions, 


| 351ft. by 46ft. l0in. by 27ft. 4in.; engines, triple-expansion, 24in., 


TABLE I.—Test of De Laval Steam Turbine High-pressure Two-stage Pump (Abstracted) by Professors Kent and Denton. 


Type L.X.P.—8. Compound. 250 gallons* per minute.—700ft. Rev. per 
Pump Wheel No. 02.—20,500 R.P. 


min.: Pump Wheel No. 12.—2050 R.P.M.; 
M. 























Steam pressure at the | | ‘ cs ad + Duty. 
governor valve. Tempera- | ae Condensa- [Seee aoa | Revolutions Water bend Millions of Lb. of 
Number! Lb. per squareinch. | ture of the ame tion, | P | per minute | “ quantity, lft.lb, given) steam per 
f tes z pumps, | tion. Y horse- gallons : Hy 
of test. | steam. Py aoe ged Inches Lb. (in 10 or} of geared len sae alte to water | water H.P. 
sn Ca Deg. Cent. . 1-| vacuum. : shaft. pe sae per 10001b. per hour, 
Above. Below. | inch. 15 mins.) by weir. f 
| of steam. 
oa —————| | —__ __ 
1 186 120-7 189 28-1 25} 341 2104 12-83 373 18-63 106-2 
2 175 138-3 189 27-5 24-4 _ 2092 17-54 359 _ - 
3 181 162-3 190-5 27-05 25-5 385 | 2074 25-78 354 28-78 68-3 
4 178 173-7 189 26-2 25-5 316 | 2050 31-50 347 32-9 60-2 
5 180 180-3 190 26 25-8 826 | 2027 35-60 336 36-004 54-9 
6 181 182 190 25-3 25-25 | 325 | 2001 40-92 328 41-55 47-7 
7 180 182 190 24-9 25-35 —_ 1962 46-19 312 _ — 
8 185 185 191 30-0 25-3 331 2012 47-81 251 47-67 41-5 
186 188-3 190 25-5 26-3 831 2014 47-58 299 47-43 41-77 
2 185 184 190 29 26-5 325 2029 48-15 244 48-88 40-50 
185 109 _— _ 26-5 - _ —_ _ _ _- 
Steam nozzles in turbine. Barometer pressure, 29-854in. Temperature of condensed water leaving, 24 deg, Cent. 
No. Size No. Dia. M.M. Temperature of the room, 67-4deg. Fah. Temperature of condensed water entering, 17-5deg. 
1, 2, 3, 4 9 274 4-4 Moisture in steam : 


» 5, 6, 7. 
Water nozzle diameter, 2-433in. 
Water nozzle area, -0323 square feet. 
Length of weir, 12in. 


THE RaTEAU SINGLE-DISC TURBINE, 


There is a Rateau turbine belonging to Class 1. This is not the 
common Rateau turbine, but a single-dise turbine devised by M. 
Rateau in 1894 and 1895. 

The wheel of this turbine is of the Pelton type, and the buckets, 
which are cut out of the solid wheel, are very like those of a Pelton 
water wheel. Figs. 19 and 20 are sectional views of a 40-kilowatt 
single-disc Rateau turbine constructed by Messrs. Sautter, Harlé 
and Cie..in 1895 for electric driving, the speed of rotation being 
15,000 revolutions per minute. These single-dise Rateau turbines, 
of which several are at the present day in use, are provided with a 
pinion on the turbine shaft, which pinion gears with two spur 
wheels, each on an armature spindle. The arrangement is like 
the De Laval arrangement. Helical gears are employed. Nozzles 
are arranged round the turbine casing something after the manner 
of De Laval turbines, but the axles of the nozzles are situated in 
the plane of the wheel, as is, of course, necessary with the Pelton 
arrangement of buckets. 


THE RIEDLER-StUMPr CLASS 1 TURBINE, 


tiedler-Stumpf turbines have also been made which belong to 
Class 1, These turbines have the nozzles arranged in the plane of 
the wheel like the Rateau single-disc turbine and unlike the De 
Laval turbine. The buckets, which are cut out of the solid wheel, 
are somewhat differently shaped from those of Rateau single-dise 
turbine. The Riedler-Stump turbine of Class 1 was described under 
the name of the Stumpf turbine—which name it then held—in a 
paper read by the author before this Association two years ago,* 
and for that reason and because it does not seem to be used except 
for small powers, it will not be further described here. 


THE RaTeav MULTICELLULAR TURBINE. 

The best known steam turbine belonging to Class 2 is the 
common Rateau turbine. This is sometimes called the Rateau 
multicellular turbine—to distinguish it from the Rateau single 
whee! turbine already described—because each set of moving 
vanes is mounted on a separate wheel situated in a separate cell or 
chamber. 

Fig. 21+ illustrates in vertical section part of a Rateau multi- 








Fig. 21. 


cellular turbine. W W are the wheels, of which four are shown 
attached to the stepped shaft E; B B are the moving vanes 
attached to the wheels; and N N are the nozzles. From twenty 
to thirty wheels are commonly employed in a Rateau turbine ; and 
these may either be arranged all in one casing or may be divided 
between separate casings connected together by a steam pipe. 
When two casings are employed these are usually, but not neces- 
sarily, arranged on the same shaft. 

The Rateau turbine is now built without an mternal bearing, as 
it is difficult to prevent oil from passing from an internal bearing 
to the condenser, if such should be employed, asis usually the case. 
This action caused trouble with the Rateau turbines first installed 
on the French torpedo boat No. 243. 

The Rateau steam turbine has been very successfully employed 
in the driving of centrifugal pumps. Professor Rateau has devoted 
considerable time to the study and design of centrifugal pumps, 
and the Rateau turbine and high-speed centrifugal pump coupled 
tegether form an excellent combination. Professor Rateau states 
that one of these turbo-pump sets has been run on 15 1b. of steam 
per brake horse-power hour in water raised. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


3ENCE, steel screw steamer; built by, Swan, Hunter and 
Wigham Richardson, Limited ; to the order of, Messrs Elder, 
Dempster and Co.; dimensions, 362ft., 48ft. 3in. by 32ft.; tocarry, 
{600 tons deadweight; engines, triple-expansion, 25in., 4lin., 68in. 
by 48in , piessure 180 lb.; constructed by, Wallsend Slipway and 
ngineering Company ; launch, January 20th. 

LA Mapona, twin screw; built by, Messrs. Swan, Hunter and 
Wizham Richardson, Limited ; to the order of, the Richmond 
Steamship Company, Limited; dimensions, 430ft. between per- 
pendiculars by 48ft.; to carry, passengers ; engines, triple-expan- 
sion ; constructed by, the builders ; expected to attain a speed of 
16 knots an hour; launch, January 23rd. 

BosANKa, steel screw steamer; built by, the Northumberland 


* Manchester Association of Engineers, ‘‘Transactions,’ January, 
1903. 

+ Figs. 19-22 are taken from a paper by M. Jean Rey, presented at the 
Conference of the Society of Civil Engineers of France, March, 1904. 

t Paper read by Professor A. Rateau on “ Different Applications of 
Steam Turbines” at the Chicago meeting of the Institution of Mechanical 
Engineers and the American Society of Mechanical Engineers, 1904. 


Four tests gave—1-7 per cent.; 1-1 per cent.; 
-75 per cent.; -9 per cent. 


| judge. 
| twisting and winding at one operation at a speed of 10,000 revolu- 


ent. 
Temperature of waterin tank, 22 deg.Cent. = 72 deg. Fab 
Weight of water per cubic foot, 62-3 Ib. 

Suction valve wide open. 


* Presumably U.S. liquid gallons, one of which equais 0-8327 Imperial (British) gallons. 


| 40in., 65in. by 45in. stroke, pressure 160 1b.; constructed by, North- 
a Marine Engineering Company, Limited ; launch, January 
| CLAN MacLean, turret deck steamer; built by, William 
| Doxford and Sons, Limited ; to the order of, the Clan Line of 
Steamers, Limited ; dimensions, 405ft., 50ft. by 29ft.; to carry, 
7000 tons deadweight ; engines, triple-expansion, 27}in., 45}in., 
— 75in. by 54in,; constructed by, Doxford’s ; launch, January 

HARMONIC, steel screw steamer ; built by, Furness, Withy and 
Co., Limited ; to the order of, Messrs. J. and C. Harrison, Limited ; 
dimensions, 335ft. long and 264,126 cubic feet measurement 
capacity ; engines, triple-expansion, 23in., 40in., 65in. by 42in., 
pressure 200 lb.; constructed by, Richardsons, Westgarth and Co. ; 
a speed of 114knots was attained ; trial trip, January 28th. 








INSTITUTION OF NAVAL ARCHITECTS.—The annual meetings of the 
Institution will take place on Wednesday, April 12th, and the two 
following days, in the Hall of the Society of Arts, John-street, 
Adelphi, W.C. (by kind permission of the Council). The Right 
Hon. the Earl of Glasgow, G.C.M.G., LL.D., president, will occupy 
the chair. The annual dinner will be given on Wednesday, April 
12th, in the Grand Hall, Hotel Cecil, Strand, W.C., af 7.15 p.m. 


LEEDS ASSOCIATION OF ENGINEERS,—-At a meeting of the Leeds’ 
Association of Engineers held on January 26th; the Vice-president, 
Mr. W. H. Drake, occupying the chair, Mr. R. W. Crabtree 
delivered ‘a lecture on ‘‘ Silk-spinning Machinery.” Silk spinning, 
he said, had its origin in China, the material having at one time 
been so expensive that the Emperor Aurelian could not afford his 
consort a silk dress, but Western ingenuity had brought it to the 
utmost perfection. In reality, silk was spun by the insect, the use 
of machinery being for combing, dressing, twisting, &c. As a 
cocoon consisted of a single fibre gradually becoming thinner 
throughout its length, in twisting much skill was requisite in con- 
stantly adding to the six or seven strands commenced with to keep 
the thread equal. Thus, though man was impotent without the 
| aid of tools, whatever the tool might be the eye was the final 
Mr. Crabtree exhibited a reel and spindle which did the 


tions per minute, and only required oiling once a month. The 
other processes were described by the aid of pieces of machinery, 
including a patented faller, which was much cheaper and thrice as 
strong as an ordinary faller. A discussion followed, in the course of 
which Mr. Pullan pe ee whether an attempt which, he understood, 
had been made in France to produce silk chemically had been 
attended with any success. Mr. Crabtree replied that it had been 
publicly stated that the Compte de Chardonnet had now overcome 
all the difficulties connected with this process, but he added that 
any artificial imitation would not be really silk. 


ConTRACTS.—Ernest Newell and Co., Limited, have lately secured 
a large order for tube mills for grinding concentrates down to slime 
for a large gold-mining company in South Africa.—Messrs. Andrew 
Barclay, Sons and Co., Limited, of Kilmarnock, have just supplied 
a l6in. eight-wheeled locomotive to the Cork and Macroom Rail- 
way.—The Great Indian Peninsular Railway has p'aced an order 
with Messrs. Kerr, Stuart and Co., Limited, for motor coaches of 
the firm’s design, which has also been recently adopted by the 
Great Western Railway of England and other important companies, 
—The Tranmere Bay Development Company, Limited, Birkenhead, 
| has ordered from the Power-gas Corporation, Limited, a power-gas 
plant of 6000 horse-power capacity. The larger portion of the gas 
generated is intended for firing furnaces ; the remainder will drive 
| two 400 indicated horse-power, and three 250 indicated horse-power 
| Premier gas engines, each direct-coupled to a Bruce Peebles 
| dynamo.—Messrs Lobnitzand Co., Limited, Renfrew, have nearly 
completed the gold dredger ordered by the Rio Oscar Gold Dredg- 
ing Company, and built under the direction of Messrs. Burt and 
Kirkaldy.—Reavell and Co,, Limited, inform us that the order has 
been placed with them by the Thames Electrical Engineering Works, 
for twenty engines for the lighting sets for the twenty new 
Thames L.C.C. steamers.—The Hart Accumulator Company 
informs us that its tender has been accepted by the Guardians for 
the supply of storage battery of 116 of its standard lighting type 
cells at the Union at Ormskirk.—Messrs. Measures Brothers have 
received an order to supply east iron columns and rolled steel joists 
to the Hart Accumulator Company, 


MINING AND METALLURGICAL ConcREss.—The Iron and Steel 
Institute has just issued a circular inviting its members to 
rie 7g in an International Congress of Mining, Metallurgy, 

echanics and Applied Geology, to be held at Litge on June. 26th 
to July Ist, 1905, in connection with tue International Exhibition. , 
The subscription to the Congress is 25 francs (£1), and members | 
should enter their names in that section of which they wish to | 
receive the publications. The general secretary of the Organising | 
Committee is Mr. Henri Dechamps, 16, Quai de l'Université, Liege, 
and the committee comprises Mr. Jules Magery, member of the 
Iron and Steel Institute, president; Professor Alfred Habets, vice- 
president, president of the Mining Section; Mr. Adolphe Greiner, 
member of the Council of the Iron and Steel Institute, president 
of the Metallurgical Section; Professor Herman Hubert, president 
of the Mechanical Section ; and Professor Max Lohest, president of 
the Section of Applied Geology. The subjects to be dealt with in 
the Metallurgical Section comprise coke manufacture; blast 
furnace practice; influence of titanium, arsenic and other sub- 
stances on iron and steel; removal of dust from blast furnace gas; 
slag cement; use of poor gas as motive power in rolling mills; new 
methods of open hearth steel manufacture; alloys of steel with 
chromium, nickel, manganese, vanadium and tungsten; the forging 
press and steam hammer; electro-metallurgy and the practica 
applications of metallography. Visits to the Exhibition and to 
scientific and industrial establishments will be ed. Further 

rticulars may be obtained from the offices of the Iron and Steel 














nstitute, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MATTERS are rather quieter this week in the iron and steel trades 
as regards new orders, but this is hardly to be wondered at con. 
sidering the large amount of new business which was booked 
during January. Upon this the various works are well engaged, 
and under these circumstances the fact that additional contracts 
are just now scarce does not have a disheartening effect upon 
the market, although, of course, had buying proceeded at the samo 
rate as recently, producers able to supply would have been all 
the better pleased, 

Black sheets and hoops and stri oppesr to be the branches 
in which the best tone exists. Black sheets are quoted :—Singles, 
£6 15s. to £6 17s. 6d.; doubles, £6 17s. 6d. to > trebles, 
£7 10s. to £7 12s. 6d. Hoops are quoted £6 12s, 6d. to £6 15s,; 
and gas strip is £6 2s, 6d. to £6 5s. Some of the makers of 
galvanised corrugated sheets are ree 1 | less by 2s. 6d. per ton 
than a fortnight ago, and are quoting £10 7s. 6d. to £10 10s., and 


‘there appears to be a lull in the demand. Some of the bar makers 


are finding that it is one thing to book orders and another thing 
to get the specifications in, but common unmarked bars are stil] 
named at £5 15s. to £6, and marked bars at £8, with 12s, 6d. extra 
for Earl Dudley’s L.W.R.O. brand. 

With reference to pig iron, Northampton forge sorts are in less 
inquiry than recently, and consumers hesitate to give the 45s, 
lately asked, so producers are accepting 6d. less. The reduction 
of 2s. in Lincolnshire pigs previously notified appears to have been 
made with an eye rather to future business than to prompt, for 
some of the owrers have notified their agents that they cannot 
accept any more immediate business for several weeks, bei 
aneiey oversold, and Staffordshire sorts are in a healthy position ; 
and all-mine hot blast ordinary is still 55s. to 60s., with best at 
75s. to 80s.; and cold blast, 95s. to 100s.; whilst, with regard to 
the less expensive grades, there continues to be a fair inquiry 
at about 43s. 6d. for cinder sorts, and [16s. to 47s, 6d. for part- 
mines, 

In the steel trade structural descriptions are in good inquiry, 
and so are semi-finished sorts, such as billets and sheet bars, the 
figure asked for the former being £4 7s. 6d. to £4 10s,, and at this 
level it appears likely to remain for some time, until American and 
German competition resume their influences, which at present 
fortunately seem, as far as this district is concerned, to be in abey- 
ance, Angles this week are £5 5s. to £5 10s., boiler plates £6 1s, 
to £7 5s., and girder plates £6 to £6 2s. 6d, 

The engineering establishments are for the most part affording 
more regular employment to the workpeople than recently, some 
additional contracts having been taken, more particularly for 
requir ts in co tion with shipbuilding and railway equip- 
prs in both of which departments more business is stirring than 
of late, 

The home railway companies, after having curtailed their outlay 
for some time, seem to be entering on a period of more activity. 
Bridge builders and structural engineers generally state that a 
great deal of competition is pean ae which reduces the 
remunerativeness of contracts, tenders having to be kept within 
narrow limits, 

A scheme for the formation of a suggested trust for inland 
waterways in the Severn district has been prepared by a special 
committee of the Worcester Chamber of Cx , and will be 
discussed at the Chamber’s next meeting. It is merely at present 
a proposal or suggestion, but if it could be carried out the facilities 
for inland carriage in this district would probably be thereby 
greatly improved, much to the advantage of the engineeri 
trades and of other heavy industries. The new undertaking woul 
be known as the ‘‘ Severn District Canal Trust,” and would include 
in ‘‘ Schedule I.” the following sixteen waterways :—The Severn— 
lower—the Severn Navigation and Shropshire Canal, Gloucester 
and Berkeley Ship Canal, Stroudwater Canal, Thames and Severn 
Canal, Wilts and Berks Canal, Somersetsbire Coal Canal, the upper 
and lower Avon, Worcester and Birmingham Canal, Droitwich 
Canal, Droitwich Junction Canal, Worcestershire and Staffordshire 
Canal, Stourbridge Canal, Stourbridge Extension Canal, Birming- 
ham Canal Navigation, Stratford-on-Avon Canal. It would also 
include in ‘‘ Schedule II.” the following additional waterways :— 
The Severn, from yf ny 300 to Gladder Brook ; the Wye, from 
Hay to the Severn ; the Kennett and Avon Canal, the.upper Avon 
from Charlcote to Offenham, and the Coombe Hill Canal. It will 
therefore be seen that the scheme is a very comprehensive one 
comprising twenty-one waterways. The new Trust woul 
acquire a proprietary interest in these canals on the basis 
of twenty-five years’ purchase of the average annual profit of 
the t twenty-five years in each case, and Trust stock 
would be formed for this amount. The Trust would be 
managed by a board of representatives of the proprietary interests 
counties, county boroughs, and chambers of commerce within the 
Severn district, including the county councils of Worcestershire, 
Warwickshire, Gloucestershire, Shropshire, Staffordshire, Wilts, 
Somerset, and Berks; Bristol, Bath, Gloucester, Worcester, Bir- 
mingham, Smethwick, West Bromwich, Dudley, Wolverhampton, 
and Walsall; and the chambers of commerce of Bristol, Bath, 
Stroud, Gloucester, Worcester, Kidderminster, Dudley, Birming- 
ham, Wolverhampton, and Waleall. The Board would have full 
control and entire management, with optional powers to work the 
waterways. Present private rights and water rights over, and free 
use of, the several waterways would be reiained. The Board 
would have powers to raise by debentures or any other means any 
money required for maintenance, improvement, development, 
extension, or working of the waterways, and for the construction 
of new waterways, the latter being subject to the approval and 
sanction of the county councils and borough councils through whose 
jurisdiction the proposed new waterways would pass, The Board would 

ave the same powers as those granted to the promoters of light rail- 
ways by the Light Railways Act. It is proposed that county councils 
should for this purpose be vested with the same powers as are now 
exercised by the Light Railway Commissioners and the Board of 
Trade. The income received would be applied to the maintenance 
of existing waterways, payment of interest on debentures and 
dividends on stock, an annual fee to members of the Board, not to 
exceed two hundred guineas per annum, and any surplus would be 
invested until required for improvement or extension of the water- 
ways, or for repayment of borrowed moneys, or the reduction of 
tolls. Such is the latest attempt to deal practically with the old- 
standing problem of internal communication in the best interests 
of trade, and there can be no doubt that if it, or something like 
it, were adopted, the machinery and iron and steel and coal trades 
of the Midlands would benefit by decreased traffic charges, whilst 
canalisation engineering would also receive a fillip. 

Dr. D. K. Morris, honorary secretary of the Birmingham Branch 
of the Institution of Electrical Engineers, has read an interesting 
paper on ‘‘ The Tour of the Members in America,” 














NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Although the attendance on Change on Tuesday 
was well up to the enmege there was a manifestly quieter tone, 
especially in pig iron—both foundry and forge. Finished iron 
continues in fair request, holders maintaining fully late rates, 
and it is a feature worthy of note that makers of foreign 
billets, blooms, sheets, and hoops are not sending out quotations 
as Barb pa case of other sorts of iron and stee * oy. to me 
ex snnperting English in their ideas of improv e in this 
department. A large maker states that on Tuesday there was a 
moderate amount of employment in textile machinery, but there 
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is little inquiry for locomotives, and shops in this district are very 
quiet. Machine-tool makers in some instances report fair orders, 
and here again there is a general expectancy, notwithstanding 
the wretched state of affairs in Russia, of 2 better state of thi 

in the near future. The boilermaking industry is extremely 
slack, and the meeting of the boiler-plate producers at Carlisle to 
discuss prices was anticipated’ with some interest, seeing that the 
notices for a reduction in the workmen’s wages expires very 
shortly. So far as can be ascertained there has been no move on 
the part of the men to seek a conference with the Employers’ 
Committee, Meantime, it is thought probable that the reduction 
in view of the gloomy outlook in this particular branch will be 
accepted by the men: 

In pigiron there wassome difficulty in obtaining trustworthy quota- 
tions, owing to the uncertainty prevailing as to warrants. Mohets 
of Lancashire and similar sorts expressed themselves well sold 
forward, but that the drop in Lincolnshire had rather complicated 
matters, No, 3 Lancashire foundry iron may be quoted 53s. 6d.; 
Lincolnshire ditto, 50s. 6d. to 50s, 9d.; Derbyshire, 53s, to 54s.; 
Staffordshire, 54s.; Gartsherrie, 58s, 3d.; Glengarnock, 55s. 9d.; 
Eglinton, 55s, 3d.; Middlesbrough, open brands, 55s. 10d., delivered 
Manchester. For delive’ eysham, Gartsherrie, 56s,; Glen- 
garnock, 53s. 6d.; and Eglinton, 53s. West Coast hematite, 
57s. 6d. f.0.t.; forge iron ruled dull at 51s, 2d. for Lancashire ; 
19s, 2d. Lincolnshire ; 48s, to 49s. Derbyshire, delivery equal to 
Warri mn. 

Finished iron: Bars still rule strong at £6 2s. 6d. to £6 5s.; 
rivet iron, £6 8s. 9d. to £9; angle iron, £7 10s. to £7 12s. 6d.; 
boiler plates, £6 17s. 6d.; sheets, £7 7s. 6d. to £7 12s. 6d.; hoops, 
£7 to 5 

Steel: English billets, £4 12s, 6d. to £4 15s.; German ditto, 
nominal ; hoops, £7 5s. to £7 10s, 

The continued high price of raw copper militates against a 
revival in the demand here, and nogreat weight of orders been 
booked, Sheets are fairly steady at £79 to £81 per ton. Seamless 
copper tubes, 10d.; ditto, brass, 8d.; copper wire, 9d.; and rolled 
brass, 7}d. per lb. 

In the coal trade notice was given on Wednesday of an increase 
in the price of all kinds of slack and steam nuts of 5d. per ton, 
due to the demand in the cctton spinning districts. It dies not 
necessarily follow that there will be an advance in the miners’ 
wages to the extent of the 5 percent. which was taken off under 
Lord James’s award in the autumn of last year, although there 
has been some slight agitation by the men in that direction, 
House coal, owing to the inclement state of the weather, has been 
in better demand at full rates. There has been a slightly better 
demand for forge and manufacturing coal, and the inquiry for 
shipping of low quality stuff on German account has been much 
better. Quotations are :—Best coal for domestic purposes, 13s. to 
14s.; seconds, 12s. to 13s.; common, 9s. to 10s.; best engine fuel, 
7s. 11d. to 8s. 1ld.; medium, 6s. 8d. to 7s. ild.; common, 4s. 11d. 
to 5s, 11d.; best slack, 6s. 1ld. to 7s. 5d.; medium, 6s, 2d. to 
6s, 8d.; common, 4s. 1ld. to 5s. 11d.; steam and forge coal, best, 
8s, 3d, to 8s, 9d. at the pit. Screened coal, delive Manchester 
Ship Canal, 9s. 3d, to 9s. 6d.; unscreened ditto, 8s. 9d. to 9s, 2d. 

At the eighth meeting of the 49th discussion session of the 
Manchester iation of Engineers, Mr. Alfred Saxon, president, 
in the chair, there was again a large attendance. A paper was 
read on “ Multiple Effect Evaporation,” by Mr. Charles Day, of 
Glasgow, in the course of which he described the principles on 


however, in the North and in Scotland appear to have benefited 
to some extent. 

In the South Yorkshire coalfield, as a whole, business is 
moderately good, yet there are several districts where consider- 
able complaint is heard of distress, the miners stating that their 
earnings are entirely inadequate, The deplorable fire at Corton- 
wood pit, of course, has caused ptional dist in that 
locality, and inquiries reveal the fact that although trade can by 
no means be described as unsatisfactory, for even small coal is in 
fair request, the miners are not making anything like good wages. 
House coal is in steady demand owing to the uncertain and 
frequently very cold weather. A brisk trade is being done with 
London and the Western Counties markets, while locally the 
business is fully up to winter requirements. Prices are, there- 
fore, ree ay Ainge Silkstone coal, good hand-picked, is 
quoted at 12s, 6d. to 13s.; secondary sorts make 11s, to 11s. 6d. 
per ton ; Barnsley thick seam coal fetches from 10s. 6d. to 11s. 
for best steam qualities ; others realising from 9s, 3d. to 9s. 6d. 
per ton in owners’ wagons at the pits. 

Quotations for steam coal are, of course, chiefly ruled by con- 
tract, but good qualities of hard coal, bought im the open market, 
have realised more than the contract price of 8s, 3d. per ton, 
several transactions having been made at from 8s. 6d. to 8s. 9d. 
at the pits. Gas coal continues in good request, and heavy 
deliveries are being made to gas companies and corporation gas 
departments under contract. Common slack and smudge for 
steam generating purposes moves freely in co uence of the 
prosperous state of the Lancashire cotton trades and the activity 
of the Yorkshire woollen districts. There is rather more doing 
in coke, but the improvement is by no means what was antici- 
pated at this pole of the year. The weight sent to Derby- 
shire and North Lincolnshire can scarcely be said to be above 
the average. For ordinary furnace samples 8s, 6d. per ton is 
obtained, best purified making 10s. 6d. per ton. 

In the iron and steel trades there is not much change to report. 
In several branches things are rather better, while in others 
increased inquiries are affording hopes of improved business, Un- 
doubtedly a more confident tone prevails, and the year is looked 
forward to with considerable ho West Coast hematitesare now 
fetching from 67s. 6d. to 68s. 6d.; East Coast, 623. 6d. to 63s. 6d.; 
Lincolnshire foundry, 48s. 6d.; Lincolnshire forge, 46s. 6d.; bar 
iron, £6 5s, 

In military material considerable orders have recently been 
placed for armour-piercing projectiles, in which heavier business 
is certain to be experienced as the year advances. The improve- 
ment in shipbuilding in the West of Scotland and the North-East 
of England is certain favourably to affect the demand for heavy 
forgings and other marine work, Prices have ruled very low for 
this class of work for some time, but there is prospect of better- 
ment, which is certain to be more fully experien as the orders 
for mercantile craft come more freely into the yards. The steel 
trade continues to maintain the improvement noted in the autumn 
of last year, and the weight of heavy material leaving the city—a 
very fair criterion of the condition of business—is not at all un- 
satisfactory. With the commencement of 1905 manufacturers 
looked for more activity in the Sheffield heavy trades, and their 
expectations are being realised to some extent, though jam, or § 
ment is expressed that there is not more work coming to hand. 
Additional men are being taken on for the work under the new 

h for re-armament of the artillery, and further employment 








which the now widely-used system of multiple effect evapora- 
tion is based. Illustrations were also given of the application of 
the system in daily practice. He briefly reviewed the basis 
principle of multiple effect evaporation, considered the applica- 
tion of the principle, and proceeded to calculate the amount 
of evaporation which would take place in each vessel of the appa- 
ratus. Diagrams and illustrations of the apparatus refe to 
were given, and after some discussion Mr. Day was heartily 
thanked for his able paper. 

At a meeting of the Manchester section of the Institution of 
Electrical Engineers on Tuesday evening a paper on ‘Some Points 
on the Selection of Electric Cables,” written by Messrs. L. B. 
Atkinson and C. J. Beaver, was read by Mr. Atkinson. The 
authors considered the existing types of cables, dealt with the par- 
poses for which they were ye en th and described the qualities to 
be sought for in each type to ensure it being of the best kind. 

Barrow.—The position of the hematite pig iron trade is stronger 
on the week, and makers are not only in receipt of a fair mtr sd 
of orders, but are likely to book others of greater magnitude 
alike for prompt and forward delivery. The market is gaining in 
strength, and the demand from all sources is giving evidence of 
growth and expansion. Particularly is this so from a steel-making 
point of view, as both local and other makers are asking for terms 
of future deliveries, which, if they result in actual business, as it is 
most likely they will, will mean that further blast furnaces will 
have to be lighted in the district. Last week the fifth furnace at 
the Barrow Works was put in blast, and, as there is every prospect 
of a fuller demand! other furnaces are being prepared to be put in 
blast. There are now thirty-two furnaces in blast in the district, and 
those who are in the best position to judge aver that before the 
spring months are reached the necessity will have arisen for four 
additional furnaces at least. Prices are a shade higher, with 
mixed Bessemer numbers at 58s. net., f.0.b., although some makers 


of good brands who are well off for orders are quoting 59s. 
Warrant iron is firmer at 57s. 9d. net cash sellers, buyers 3d. less. 
The market for forge and foundry iron is quiet. Stocks of warrant 


iron have been increased during the week by 2000 tons, all of which 
has gone into the stores at Barrow. Stocks now represent 16,842 
tons, Makers’ stocks total at about 25,000 tons, 

The demand for iron ore is steadier, and native sorts are at 9s. 
to 103, per ton net at mines, 

The steel trade has improved prospects before it, particularly as 
regards open-hearth qualities. ‘The trade in plates es been quiet 
for a long time, and is likely to remain so until greater activity is 
imparted to the shipbuilding trade. This is now an assured fact, 
and it is certain now, before the spring is reached, this department 
of local trade will be very busy. Steel rails have been fairly well 
ordered forward, and prices are firm at 95s. to 100s. per ton net, 
f.o.b, ‘Tin-bars and hoops are fairly steady. 

There is no truth in the rumour that a Russian battleship is to 
be built at Barrow, but some even more important orders have 
been practically secured. 

Shipping is more actively employed in the steel export trade. 
Last week 6376 tons of pig iron, and 14,490 tons of steel was shipped 
from Wost Coast ports, making a total of 20,866 tons, in contrast 
with 5936 tons in the corresponding week of last year, an increase 
of 14,939 tons. The total shipments this year have reached 
71,547 tons, being an increase of 29,320 tons over the corresponding 
period of list year. 








THE SHEFFIELD DISTRICT. 
(from our own, Correspondent.) 

TuERE is a fair amount of activity in the South Yorkshire ccal 
trade, although perhaps more interest is exhibited in future pro- 
spects than the present condition of business. The situation in 
Kussia and Germany, mentioned last week, has rot yet had much 
appreciabic influence on the coal market in this district. The 
Westphalian miners’ strike, so far as can be ascertained, has not 
one far veyond bringing inquiries for supplies of South Yorkshire 
coal, although in some instances there are reports of arrangements 
having been made, Unless, however, the strike continues suffi- 
ciently long to exhaust the heavy stocks which were in hand at 
the outbreak of the trouble, there is not likely to be any 
important accession of orders on German account, or even from 
the markets outside usually supplied from the Westphalian coal- 
fields. With the exception of values of hard coal being firmly 
maintai:ed during the past two weeks, there has been very little 
to show that a strike is in progress in Germany, Coalowners, 





in connection with that important movement is freely given in 
other quarters. 

In the lighter industries there is also a more cheerful feeling 
exhibited. During the last year buyers of cutlery, silver, electro 
plate, and Britannia metal restricted themselves to immediate 
requirements, with the result that they are now placing orders to 
some considerable extent. These orders, however, are vei 
unevenly divided, several houses being busy while others can wit. 
difficulty find work for their men. A notable feature of the busi- 
ness now being done is the increased call on colonial account. 
There is also more doing in one or two of the foreign markets. 
The difficulty which cutlery manufacturers and silver plate firms 
have to contend with at present is the dearness of ivory. The 
sales in London last week showed still further advances. On the 
last day of the auction, the 26th ult., values for qualities required 
in the Sheffield trades showed advances of £2 to £5 per cwt. For 
the 71} tons offered the competition was most active, and the 
whole was sold at the higher rates. In billiard ball ivory, cut 
pieces advanced £5 to £10, reaching the record price of £130 per 
ewt. Zanzibar, Abyssinian, and Mozambique tusks advanced from 
£2 to £3. Egyptian, although there was a heavy weight on offer, 
advanced £2 to £3 per ewt. for soft, and £3 to £4 for hard, while 
West Coast African sold at £4 per cwt. above last London sales 

rices, 

Messrs. T, W. Ward and Co., Limited, Albion Works, Sheffield, 
have purchased H.M.S. Boadicea from the British Admiralty. The 
Boadicea is a second-class cruiser, and was built at Portsmouth in 
1875, at a cost, according to the books, of £230,000. The engines, 
which are by Rennie and Co., Glasgow, show 5000 indicated herse- 

wer. On the Ist inst., the ship was taken from Portsmouth to 

irkenhead, and will subsequently proceed to Preston to be broken 
up. No guns are included in the purchase. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

WirH the opening of the second month of the year, there is not 
that rush to order new vessels that was noticeable during the 
reater part of January. But that was only to be expected, it 
ing recognised that shipowners could not long go on giving out 
orders so freely. They have done so well during the first month in 
this respect that shipbuilders and those dependent on them are 
now well assured againsta bad year so far as work is concerned. 
Only odd orders may now be looked for. Messrs, Swan, Hunter 
and Wigham Richardson, Limited, have secured the order for a 
large steamer for the Hansa Company, and the Tyne Iron Ship- 
building Company will build a 6000-tons deadweight steamer for 
Messrs, F. Rahtkens and Co., of Middlesbrough. Messrs. Swan, 
Hunter and Wigham Richardson are reported to have seventeen 
building contrects on hand, one of which is that of a large 
Cunarder, and another a big Atlantic twin-screw passenger steamer 
for continental owners. Shipowners do not want to overdo the 
business again, and it is felt that already more vessels have been 
placed on order than the prospects of trade actualiy justify. 
Besides this, the rates of freight, which have been raised, are not 
being maintained, but are dropping baok in a good many cases to 
the old figures. Thus shipowners have considered it advisable 
todrawin. But that will not make any difference to the ship- 
builders who are already well off for work, though it is to be 
regretted that so much of it is booked at prices which will leave 
little or no profit; in fact, the president of the Sunderland 
Chamber of Commerce, himself one of the leading shipbuilders on 
Wearside, scid at the annual meeting that orders ked had 
become considerably more plentiful, it would require a microscope 

to discover the profits that would be made out of these contracts. 
While all the other men employed at the shipyards on the Tyne, 
Wear, and Tees accepted the reduction of wages that came into 
force in the early part of January, the smiths and strikers, who 
have an idea that they cannot be done without, refused to agree, 
and have been on strike for three months. The representatives 
met the employers at Newcastle on Tuesday, but proved to be 
recalcitrant. The shipyards are doing without them and getting 
this class of work done outside, so that they are not prepared to 
make any arrangement with these men different from taat which 
the general body of their men have accepted. At Messrs, William 
Doxford and Sons’ yard at Pallion, on the Wear, about 1000 men 
struck work because of an arrangement which the firm instituted 
a month ago, under which the piece hands are to enter and leave 





the yard at the same time as the time hands, except that they 
could leave earlier if they had a permit froma foreman. The men 
contend that this compels them to be in the yard when not at 
work, The time hands are backing up the piece hands, but it is 
expected that the difficulty will be of short duration only. 

n the pig iron warrant market this week has been a quieter 
time than has been known for some months, and fluctuations have 
been on a lower range ; in fact, as low a rate as 47s. 64d. cash has 
been reported. It cannot be described as a poor price, but it is 
3s, 6d. per ton below the best ; and while in October, November, 
and December the quotations advanced, in January they were 
mostly been on the downward tack. Latterly, on this account, 
there have heen more sellers than buyers, and those speculators 
who were the most prominent in engineering the rise of the last 
quarter appear for the present to have withdrawn their support, 
this helping prices down. It was acknowledged that the actual 
improvement in trade never justified the aggregate rise that took 
place in prices of warrants in the latter half of last year ; that was 
mainly brought about by speculation, and now the checking of that 
is allowing the rates to slip down. Some of the speculative buyers 
of iron are endeavouring to sell Cleveland pig iron at whatever 
price they can get. The fact is they know they can neither take 
delivery of iron they have bought nor pay for it, and thus their 
object is to dispose of it to some one who is in a position to take 
over the responsibility. Some of these weak holders have been 
selling No. 3 Cleveland G.M.B. pig iron this week at 47s. per ton, 
and a fair number of lots have been done at that. But in the 
ordinary course makers have been getting 47s. 3d. per ton, with 
No. 1 at 48s, 9d. All other Cleveland prices have likewise fallen ; 
thus No. 4 foundry is down to 46s., No. 4 forge to 44s., mottled to 
43s, 3d., and white to 42s. 6d. 

The hematite pig iron market continues to show satisfactory 
activity, and has good prospects, Some second hands have sold 
mixed numbers of East Coast hematite pig iron this week at 
54s. 6d., and even at 54s..3d., but the regular price has been 55s. 
per ton, and makers would not take less, for trade is promising in 
all the branches of industry which are the chief consumers of 
hematite iron. Fortunately there is not much speculation in 
hematite iron. No. 4is at 52s 3d. Rubio ore has been firm at 
15s. 6d. per ton c.i.f. Tees; but sales at present are few, because 
consumers are well supplied with ore, and they consider 15s. 6d. 
too much to give for more. 

Last Saturday the first shipment of Cleveland pig iron was made 
from Middlesbrough to the United States, 4000 tons of Clarence 
pig iron being forwarded from Bel! Brothers’ wharf to Philadelphia 
in the steamer Tantallon, the freight being 5s. 6d. per ton. Last 
year no Cleveland iron at all was shipped direct from this district 
to the States, but there was some spiegel, and more is bought for 
delivery in the spring. It is now possibie to supply Cleveland 
iron profitably to the seaboard districts of the States, and traders 
are expecting to hear of more being bought. 

The January exports of pig iron from the Cleveland district 
were most unsatisfactory, only 53,277 tons being shipped, a smaller 

uantity than in any month of the last ten years with one excep- 
tion. It was ay that the 69,037 tons reported in December 
was bad enough, but the January return was 23 per cent. worse. 
Compared with January last year there was a decline at the rate of 
34 per cent., and with January, 1903, of 38 per cent. Taking 
Jaruary over the past ten years, the average shipment has been 
73,000 tons. There can be no doubt that the falling off must be 
laid to the charge of the ‘“‘gamble” in warrants, for that artificially 
raised the price of Cleveland pig iron until it became much cheaper 
for the Scotch consumers to buy Scotch pig iron. Thus Cleveland 
lost a large part of the custom of its chief market, and where, in 
the autumn of 1903, fully 2400 tons of Cleveland iron were required 
daily by Scotch consumers, last month only 720 tons were taken. 
The result has been a shipment of only 18,735 tons of Cleveland 
iron to Scotland in January, against 38,886 tons in January, 1904, 
and 37,359 tons in January, 1903. Last year’s monthly average of 
Cleveland iron despatched to Scotland was 35,000 tons, that of 
1903 was 48,000 tons. No doubt this matter will right itself when 
prices of Cleveland pig iron get back to the normal, compared with 
the figures of other districts. 

One result of the extraordinary state of affairs in the warrant 
market has been the enormous quantity of Cleveland iron that has 
gone into the public ‘warrant stores—the quantity which in the 
early part of July was only 78,013 tons had by the end of January 
mounted up to 237,594 tons, 45,767 tons having been added in 
January, and 42,227 tons in December. 

The demand for manufactured iron and steel continues to 
improve steadily, and as a rule producers are fairly well! off for 
work for execution during the current half-year, and even 
beyond. There is no yielding in any prices, but rather is the 
tendency upwazds. It is reported that some of the Scotgh steel 
angle manufacturers are offering their produce in this district 
since prices here have gone up. When before Christmas there 
was a conference between the Scotch and North of Englani 
plate and angle manufacturers at Newcastle it was agreed that 
producers in one district should not solicit orders in the other’s 
district, but that provision was not made with respect to steel 
angles because there is no combination of makers of these in this 
district. Steel ship angles are now up to £5 10s., less 24 per cent., 
and at lezst that must be given for steel joists. Steel ship plates 


have been steady this week at £5 17s. 6d., and iron ship plates 
at £6 2s. 6d., both less 24 per cent. Steel bars are at 58. ; 


and iron bars at £6 7s. 6d., both less 24 per cent. Heavy steel 
rails are firm at £4 10s. net at works. 

The Board of Conciliation and Arbitration have ascertained that 
the average price realised for the manufactured iron delivered by 
firms in the North-east of England during November and December 
was £5 16s. 4-89d. per ton, or 2s, 8d. per ton less than in the 
previous two months. Therefore, in accordance with the sliding 
scale, the rate for puddling has been reduced 3d. per ton, viz., to 
7s. 9d., and other wages at the mills and forges have come down 24 per 
cent. In March last a similar reduction was made, Compared with 
September-October the value of plates declined 1s. 7d. per ton, and 
that of bars 3s: per ton, but angles rose 6d. per ton, and iren 
rails 1s.2d. Over 75 per cent. of the manufactured iron delivered 
is in the form of bars. The average realised price of manufac- 
tured iron for the whole year 1904 was £5 18s. 11d., as compared 
with £6 4s. 5d. in 1903 ; £6 4s, 3d. in 1902 ; £6 16s. 9d. in 1901 ; 
£7 19s. in 1900; £6 4s. 6d. in 1899 ; and £5 5s. 1d. in 1898, 

The coal trade has become considerably quieter than it was in 
January. The rush to buy coal on German account has slackened, 
and now attention is chiefly devoted to getting away the large 
quantity that has been sold. Shipments are very active to German 
and Dutch ports. How long this will continue it is difficult to say, 
for it depends upon the duration of the strike in Westphalia. It 
was believed that the German Government would step in and inti- 
mate to the employers that they must make up their differences 
with their men, as the trade of the railways has been paralysed. 
The Government have stepped in, but they have offered a com- 
promise to the men, who reject it ; and so the end of the strike is 
apparently as far off as ever. The men are getting more pecuniary 
assistance ; £20,000 has been sent to them from France, Belgium 
and Austro-Hungary. The Northumberland Miners’ Executive 
Council recommend the Association to send £500 at once and £100 
a week while the strike lasts. Matters are likely to be more com- 
plicated by a general miners’ strike in Belgium also. 

Prices of coal in this district are firm at the higher rates, 10s. 
being asked for best steam coals. The Consett Tron Company is 
to erect at its Templeton Colliery fifty Otto-Hilgenstock coke 
ovens, with the necessary by-product apparatus, coal-washing 
plant, &c. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE has been a quieter feeling this week in the Scotch iron 
market, It is becoming more apparent that the activity recently. 
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prevailing in the market must have been largely due to merchants 
covering their probable requirements ahead, and this would 
explain the comparatively little influence which the intimation of 
fresh contracts now exerts on the state of the market. The 
increase in stocks of pig iron has also had asomewhat discouraging 
effect, and the current shipments are comparatively poor. 

Business has been done in Cleveland warrants from 48s. to 
t7s. 74d. cash, 48s, for delivery in fourteen days, and 48s, 3d. to 
47s. 9d. one month. Scotch warrants are quoted 53s. 9d., and 
Cumberland hematite 57s. 3d. per ton, with little or no business 
doing 

The output of pig iron in Scotland is well maintained ; there are 
85 furnaces in blast, compared with 79 at this time last year, and 
of the total, 41 are making hematite, 38 ordinary, and 6 basic iron. 
Since last report two furnaces have been transferred from ordin: ary 
to hematite iron. 

Ti e prices of Scotch makers’ pig iron are in some cases 6d. 
to 1s. lower, in sympathy with the warrant market. G.M.B., f.a.s. 
at Glasgow, No. 1, is quoted 56s.; No. 3, 53s.; Carnbro e, D vO. 1, 
No. 3. 54s.; Clyde, No. 1, 58s, 6d.; No 3, 
Langloan, No. 1, 64s.; No. 3, 56s.; Calder, No, 1, 59s.; 
Gartsherrie, No. 1, 59s.; No. 3, 54s. “oy No. 1, 
id.: No. 3, 54s. 6d.; Coltness, No. 1, 3, 58. Glen- 

< at Ardrossan, No. 1, 59s.; No. 3, : “6d: Eglinton at 

an or Troon, No. 1, rg (0. 3, 52s, 6d.; Dalmellington 

Ayr, No. 1, 55s. 6d.; No. 3 3, 6d.; Shotts at Leith, No. 1, 

s.; No. 3, 54s.; Carron at Grangemouth, No. 1, 59s. 6d.; No. 3, 

. 6d. per ton, 

It is expected that there will be a gradual expansion in the 
hematite pig iron trade, owing to the increased quantity of material 
required for shipbuilding purposes. The makers of this class of 
pig iron are already adding to their output, and while other kinds 
of pigs are somewhat easier in price, Scotch hematite has risen 3d. 
per ton since last week, merchants now quoting 60s. 9d. for delivery 
at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3771 tons, compared with 5359 in the corresponding 
week of last year. There was despatched to Canada 10 tons ; 
South America, 394; India, 130; Australia, 185; France, 5 
Germany, 30: Holland, 50; Belgium, 60; China and Japan, 205 ; 
other countries, 110; ‘the coastwise shipments bei 
compared with 2022 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 6304 tons, being 2812 tons less than in the 
corresponding week, and there is nowa total decrease in these 
imports of 16,648 tons since the beginning of the year. 

The North British Locomotive Company, of Glasgow, has 
received an order to build eighteen locomotives for the Japanese 
Government. This contract will help to improve the state of 
matters in the locomotive works, where trade has of late been 
rather quiet, and aconsiderable body of men out of employment. 

Reports are current that the Russian Government is arranging 
contracts for warships both with America and with this country, 
and among the statements made is that two large battleships are 
practically arranged to be built at Clydebank. 

The tonnage of new shipping placed with Clyde shipbuilders 
during January is unusually large, amounting in the aggregate to 
about 170,000 tons, the greater proportion of the work consisting 
of cargo-carrying steamers, varying in capacity from 6000 tons to 
8000 tons. it is noticeable that most of the steamers are about 
7000 tons deadweight, and the explanation of this circumstance is 
that in practice this size of vessel has been found to be the most 
economical. The vessels launched on the Clyde during January 
represent a tonnage of 20,202, compared with 7293 in the corre- 
sponding month, and 16,149 in January, 1903. 

The Scottish coal trade is now reaping considerable advantage 
from the strike in Germany, this being made clear by the amount 
of the shipm ents. The clearances from the Scottish ports in the 
past week reached 261,762 tons, compared with 179,973 in the 
corresponding week, showing an increase of 81,789 tons, to which 
the Firth of Forth contributed 12,000, and Fifeshire ports 65,000 
tons. This increase of business has come opportunely at a time 
when there was apparently to be considerable depression in the 
trade, and the effect has been to strengthen the market and give a 
little more stability to prices, 
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-WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

‘*MasoNn” is now on his way from America, and interest is 
becoming acute as to the steps that will be taken by the labour 
agents and the Federation in parliamentary contests. The 
numerical superiority of the colliers is such that any seat they 
decide to contest will be theirs ; hence the large body of the middle- 
class hope, that to save the districts from labour troubles and 
upset to industry, there will be a continuance of the present Par- 
liament. Colliers are further disturbed by the objection of the 
Government to take off the coal tax ; and in the eastern counties 
of Wales this week there was an influential meeting,.at which it 
was stated that the tax caused a reduction of wages to the extent 
of 10 per cent., strong efforts are certain to be made.to get this 
removed, 

The coal trade is beginning to improve again; and while the 
house coal demand is satisfactory in all districts, the demand for 
steam best and best seconds is healthy. Leading coalowners, it 
was stated on “Change, Cardiff, this week, are over sold for 
February. Last week it was possible to buy best Admiralty steam 
coal under 14s. It is not so easy this week, though quotations are 
given at 13s, 9d, to 14s, 3d. Some collieries, well sold till the closing 
weeks of March, are quoting 14s. 3d. In fact, there is no knowing 
what the Belgian and Westphalian troubles may not result in, and 
bunker coal at 11s. 3d. and steam firm at 14s, 6d. are very likely. 
Best seconds are selling at 13s. 3d.—a good indication of the state 
of things ; ordinary seconds, 11s. 9d. to 12s, 6d.; drys, 12s. 6d. to 
13s.; best smalls, 8s. 3d. to 83s. 6d.; best ordinaries, 7s. 6d. to 
7s. 9d.; seconds, 6s. 6d. to 7s.; inferiors, inciuding drys, from 6s. 
Monmouthshire bituminous coal: Best large, 12s. 3d. to 12s. 6d.; 
best ordinaries, 11s. 9d. to 12s. ; seconds, lls. to 11s.3d. House 
coal: Best, 16s. 9d. to 17s.; best ordinaries, 13s. 6d. to 14s. 6d.; 
seconds and other kinds, 10s. 6d. to 13s.; No. 3 Rhondda, 13s. 9d. 
to 14s.;_ brush, - to 12s, 6d.; small, 9s, 6d.; No. 2 Rhondda, 
10s. 6d. to 10s, $ through, 8s. 9d. to 9s, 3d.; small, 6s, 6d. 
to 7s. 

In the Swansea district trade is satisfactory, bunker coals are in 
demand, and steam firm, ranging from 13s.tol4s. No.3 Rhondda 
is selling at 13s, 6d. to 14s. , and small at 9s, 

Not much change in anthracite ; best commands 20s. to 21s.; 
big vein, 12s. to 12s. 6d.; red vein, 10s. to 10s. 3d.; cobbles, 17s. to 
18s,; nuts, 18s, to 19s.; peas, 11s, to 12s.; rubbly culm, 4s, 6d. to 

s.; duff, 4s, 

The copper pit, Morriston, is being got ready for a re-start. 

The report on coal supplies, summarised in THE ENGINEER last 
week, hasgiven marked satisfaction, quite upholding views expressed 
in this column, that for this ——— or two there need be no 
disquietude about supplies. Upon the subject of economical work- 
ing and use the views of Commissioners may be studied to 
advantage. A well-informed contemporary has gleaned statistics 
relating to the supply of coal shipments from Cardiff to the Far 
East, and asserts that during the last eight weeks the steamers so 
laden have totalled seventy, with between 250,000 to 300,000 tons 
of coal, 

Comment has been freely made in Cardiff this week on the fact 
that Germany is exporting coke to Cardiff, and in Newport a 
manufacturer who has a wide reputation for iron pipes complains 
that in this industry he finds Germany also underselling him. 
With regard to coke, I expect that the importation into Cardiff 
has only been a small and speculative one, perhaps in connection 
with Belgian coke oven building. Experience has shown that 


Rhondda and Durham coke are on the Al list. In the matter of 
iron pipes there may be some grounds for fear. Girders from Ger- 
many, it is well known, have displaced a large quantity of loca: 
business, If the Teuton can get his foot in, he generally manages 
to have some amount of trade. In the New port district there have 
been of late some temporary labour troubles, and it is at such 
times that the foreigner comes into note. 

In steel bar make more is being done in Wales this year so far. 
In the Swansea district it is reported that the bar business during 
the past week has been equal to that of any week during the last 
three months. The buoyancy of the tin-plate trade is in degree 
shared by the other industries. The spelter factories are doing 
well, some of them exceptionally brisk. Copper works are all 
doing good averages. Lianelly is shipping tin-plates freely to 
Liverpool. During last week the total despatch of tin-plates from 
Swansea amo nted to 63,216 boxes, From the various works the 
quantity received was 82,763 boxes, so stocks at present show an 
increase, being 134,924 boxes. It was remarked on ‘Change this 
week that twelve steamers are due to load, and a large despatch is 
certain. 

On Taesday the Beaufort tin-plate works were sold by auction 
at Swansea. There was a large attendance and prompt bidding, 
the hammer falling at £15,000 to the bid of Mr. Powell, solicitor, 
Llanelly, to the second mortgagees. It is not yet known whether 
the purchase was effected for them or others. The worksare very 
compact, and-in excellent ofder for a speedy re-start. 

A moderate degree of activity was shown in the iron and steel 
trades last week. At  Cyfarthfa, where slackness has been 
marked, a welcome change took place, ten ‘‘ shifts ” having been 
worked off, much to the satisfaction of the men. At Dowlais the 
make of rails totalled 4000 tons, and as these were for prompt 
demand, no delay took place in shipment. From the various 
works exports were active, 500 tons ‘‘ iron” going to Port Nolloth, 
3500 tons rails to Calcutta, and 1500 to Madras from Cardiff, while 
1000 tons went to Kurachee from Newport and a consignment to 
Bridgwater. Ebbw Vale again figured largely with its importa- 
tions of ore from Castro and Bilbao, and Blaenavon received 3400 
tons from Almeria, Old rails from Southampton and steel scrap 
from Belfast have been features at Newport, and old rails at 
Swansea from Dublin. Ther an increased trade in steel billets 

yon betwee n Newport and und the sees 1 freights to 
Bristol. are also well maintained. 

On ’Change, Swansea, Tuesday, where there was a good atten- 
dance of buyers from the Midlands as well as from London and 
Liverpool, it was the snbject of remark that the pig iron market 
was a little disturbed by foreign troubles, Russian in particular. In 
warrants, Scotch and hematite prices were tirm, not so in Middles- 
broughs, which have been declining, but very slowly all the week. 
Since my last prices have dropped Id, Finished iron and _ steel 
quotations remain ; tin-plate prices frm. Closing quotations are: 
Glasgow pig iron warrants, 54s.; Middlesbrough No. 3, 47s. 64d.; 
hematites, 57s. 6d.; Welsh bars, £6 to £6 2s. 6d.; sheet iron, £8 5s. 
to £8 7s. 6d.; steel sheets. £8 to £8 2s, 6d. The former quota- 

ions were: iron, £8 7s. 6d. to £8 10s.; steel, £8 2s. 6d. to £8 5s, 
In heavy steel rails also there was a slight reduction ; ; latest, £4 10s, 
to £4 15s. for heavy; £5 10s, to £5 17s. 6d. for light—the quotations 
last week were from £5 15s, Bessemer steel tin-plate bars, £4 7s. 6d.; 
Siemens best, £4 10s, Tin-plates: Bessemer steel coke, 12s. 6d. to 
12s, 9d.: Siemens coke finish, 12s. 9d. to 13s. Ternes, 28 by 20 C. 

23s. 6d, to 24s. 6d.; best charcoal, 14s. 6d. to 15s, éd.; finished 
black plate, £8 12s. 6d. to £8 15s. Big sheets for galvanising, 6ft. 
by 3ft. by 30g. per ton, £9 to £9 2s. 6d. Block tin is higher, 
£131 17s. 6d. Spelterlower, £2415s, Lead, £13. Copper higher. 

Iron ore remains tirm. Latest Cardiff and Newport quotations 
are: Rubio, 14s. 3d. to 14s. 6d.; Almeria, 14s, 3d. to 14s, 6d., on 
a basis of 50 per cent. iron. 

Pitwood has been a fairly steady market. Of late there has 
been an increased import into Wales from Ireland, Waterford, 
Bray, Cork, and Kinsale figuring. Prices this week have been 
16s. 6d. to 16s. 9d. at Newport, 16s. 9d. to 17s. at Swansea. 

Patent fuel last week was tolerably active ; Swansea sent away 
over 11,000 tons. Newport is also busier, and one of its shipments 
was 2500 tons to Lisbon. Cardiff sent away large cargoes; ruling 
prices, 13s, 6d. to 14s, Newport quotes 13s. 6d., Swansea 12s., 
Including tax. Swansea works are now fully employed. Coke 
prices are maintained. At Cardiff this week furnace was selling 
at 16s. 3d. to 16s. 6d., foundry 18s. to 18s. 6d., and special 21s. to 
22s, Newport quotes furnace from 15s. 6d. 








NOTES FROM GERMANY. 
(From our own Corr espondent.) 


In the western districts of Germany the influence of the colliers’ 
strike in the Ruhr district is keenly felt in the iron and steel 
trades, while in Silesia the iron market has until now continued in 
a very steady and, on the whole, satisfactory condition, employ- 
ment being lively in most departments, In case the strike should 
continue for some weeks longer, Silesian ironmasters are even 
likely to profit by it, because want of coal, and consequent restric- 
tions in activity, would prevent the Rhenish-Westphalian mills 
and foundries from working fully. Regarding the different 
departments of the Silesian iron market, regular employment can 
be reported both in the raw and in the finished iron trade. Prices 
for pig iron tend upwards. Foundry pig is in specially good 
request for Central Germany. In girders a comparatively good 
trade is done, export having slightly increased of late, and a orale 
number of spring orders has been given out already. Gas pipes, 
too, are in fair demand, whereas the business in iron plates must 
be termed languid. 

Until quite recently the iron ore trade has been very quiet, but 
ed pretty large contracts have been placed for February and 
March. 

Several ironworks in the Rhenish-Westphalian district have 
been compelled to limit their output on account of the strike. At 
the Phcenix Works the bar and wire mills, and the puddling 
works, have been stopped ; the iron and steel works, Hoesch, and 
the Westphalian steel works, have suspended operations; while 
the Bochumer Verein has considerably reduced its activity. At 
Georgs - Marien - Hiitte the rolling mills and severa] blast 
furnaces had to stop working. As, quite recently, foreign orders 
have been coming in more freely, and the iron industry generally 
has been exhibiting more life, the strike is causing no little vexa- 
tion and loss to many establishments. The Luxemburg Pig Iron 
Syndicate has recently booked Belgian orders for 25,000 t. basic. 
Also on local account the demand was active, having improved 
compared with previous weeks, especially in foundry pig. Scrap iron 
shows much firmness, and prices for some sorts have risen 
M. 1-50 p.t. According to the henish Westphalian Gazette there is 
hope of an International Semi-finished Steel Convention being 
formed, similar to that for girders and rails, which is doing a satis- 
factory business. 

The German Gas and Boiler Pipe Convention has been prolonged 
under the former conditions for a further three years, three addi- 
tional works having joined. 

Several sheet mills—there is talk of eight—have, according to a 
Cologne gazette, joined under the name of the ‘‘ German Sheet 
Syndicate,” 

According to an official statement, given by the Union of 
German Iron and Steel Makers, the production of pig iron in 
Germany, including Luxemburg, was 10,103,941 t. in 1904, as 
—— with 10,085,634 t. in 1903, which shows an increase of 
18,307 t. In foundry. pig 1,865,599 t. were produced, as compared 
with 1, 793,773 t.; Bessemer, 392, 706 t., as compared with 446,701 t.; 
basic 6,390, 047 t., as compared with 6,277,777 t.; spiegeleisen, 
636,350 t., as compared with 703,130 t.; and forge pig, 819,239 t., 
as compared with 859,253 t. in 1903, Thus output in foundry pig 





and in basic has increased, while production in Bessemer, 





spiegeleisen, and forge pig gy a falling off, as com. 
pared with the year before. specially in the Siegerland, 
Hesse-Nassau, and in the Lahn districts a decrease can be 
noticed, the output in pig iron being 718,016 t. in 1903 and 
587,032 t. in 1904. In Rheinland-W restphalia, the output in 1904 was 
4,015,210¢ , as against 4,009,227 t. in 1903 ; in Luxemburg- Lorraine, 
3,267,875 t., as compared with 3,217,328 te; ; Silesia, 824,007 t., as 
compared with 753,053 t.; in the Saar district, 752,770 t, as com- 
pared with 735,968 t.; Bavaria, W urtemberg, and Thuringia, 
164,190 t., as compared with 159,403 t. Pomerania shows a fair 
increase in the production of pig iron, which was 144,611 t. last 
year, as compared with 134,775 t. in 1903. Hanover and Bruns. 
wick show a falling off in output—347,635 t. last year, as against 
357,779 t. in 1908. Basic is chiefly produced in Lorraine and 
L uxemburg—2, 601,261 t., as against 2,595,025t.; and in Rheinland- 
Westph: lia —2,513 ,020 t., as compared with 2,446,633 t, Foundry 
pig is chiefly ‘produced in Rheinland- Westph: alia— -865,198 t., 
compared with 851, 703 t. ; also ee 237,385 t., as compared 
with 284,244 t.; and spiegeleisen, 350,593 t., as compared with 
325,689 t. Silesia is the principal district for forge pig—-364,910t,, 
as © -ompared with ¢ : 


as 


326,256 t. in 1903, 

On the Silesian coal market the tendency, naturally, has all 
been inan upward direction. The state of affairs in the Ruhr dis- 
trict is daily gaining importance, as increasing demand and raised 
quotations are the immediate consequence. Both coal and coke 
are very firm in price. Never before have deliveries in coal on 
Silesian railways been so high as now, and the Railway Adminis 
tration is reported to have taken measures for the extra traffic, the 
number of goods trains now running per day being ten to fifteen 
more than usual. T'welve locomotives and about 200 railway 
officials have been sent from the Essen Railway Administration to 
the Kattowitz Administration, 

The scarcity of coal commented upon last week is daily increas- 
ing in Rheinland-Westphaiia, and prices have rapidly risen, In 
thestrike district the prices for coal rose M. 140 to M. 200 per wagon 
in one afternoon. The Rhenish-Westphalian Coal Syndicate 
has until now desisted from an official advance in quotations, but 
has already declared that it will be difficult to maintain the terms 
of delivery previously agreed to. The large consumers, therefore, 

iave turned to England, Belgium, and France for supplies, also 
B yhemian coal has been bought rather freely, 

In bars and sectional iron a fair trade is done on the Austro- 
Hungarian market, and the business in sheets may be termed 
moderately good. The wagon factories have lately been fortunate 
in obtaining some further orders from abroad, The Oriental 
Railway Company, for instance, placed orders for 100 covered 
goods wagons with Austrian and Hungarian shops, the value of the 
orders being 400,000f. The Italian Mediterranean Railway 
ordered 15 third-class passenger cars at the Simering shops, and 7 
goods wagons at theStandinger establishment. Of course, prices for 
these export orders had to be reduced. 

In the coal trade of Austria-Hungary the tendency all round is 
firm, and deliveries throughout the week have been regular, The 
strike will further improve the tone of the Bohemian brown coal 
trade, numerous inquiries having already been received. 

The situation of the French iron industry is far from favourable, 
as in nearly all districts activity is reported to be limited. 

There has been more firmness shown than previously on the 
French coal market, Belgian competition being less keen because 
Germany proves a good customer for Belgian coal. Several large 
contracts are reported to have been secured by French pits for the 
Ruhr district. 

Export in iron and steel bars being fairly good, quotations have 
shown increasing firmness in Belgium, 118f. to 120f. p.t. being 
quoted. Girders stand at 109f. to 112f. p.t.; iron plates, 133f. to 
135f.; and steel plates, 137-50f. to 142f. p.t. At the rolling mills 
and construction shops a fair amount of fresh work has been 
received during the week. 

The strike has been the means of considerably improving and 
strengthening the tone of the Belgian coal market, for the alarm- 
ingly large stocks in many districts that had been causing uneasi- 
ness have already been partly cleared, and though for the present 
the house coal trade has been more particularly profiting by the 
strike, the demand for engine fuel will also improve strongly, and 
a general revival in the Belgian coal industry is anticipated. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal market is firmer, and prices well maintained. House 
coal remains unaltered. The quantity of coal shipped for the week 
ending 28th January was 79,349 tons—foreign 64,119, coastwise 
15,230 tons. Imports for week ending January 31st :—Iron ore, 
12,010 tons ; phosphates, 2100 tons; iron pyrites, 1742 tons ; steel 
bars, 4556 tons; scrap, 360 tons; pitwood, 1074 loads ; cement, 
192 tons, 

Coal : 
house coal, 
coal, 9s. 


Best steam, 12s, to 12s. 3d. ; seconds, 11s, to 11s, 3d.; 

best, 15s. ; dock screenings, 7s. 9d. to 8s.; smiths’ 
Pig iron:—Middlesbrough No. 3, 47s. 74d. ; Middles- 
brough hématite, 57s. 5d. Iron ore:—Rubio, 14s. 6d.; Tafna, 
15s. 6d. Steel :—Rails, heavy sections, £4 15s. to £4 17s. 6d.; 
light ditto, £5 15s. to £5 17s. 6d.; Bessemer steel tin-plate bars, 
£4 5s. to £4 7s. 6d.; Siemens steel tin-plate bars, £4 7s. 6d. to 
£4 10s., all delivered in the district cash. Tin-plates :— Bessemer 
steel coke, 12s. 9d. to 13s.; Siemens coke finish, 13s. to 13s. 14d. 
Pitwood :—16s. 9d, to 17s. ex-ship. London Exchange telegrams :— 
Copper, £68 to £68 3s. 9d,; Straits tin, £132 to £132 10s. Freights 
steady. 








THE special jury at the St. Louis Exhibition have con- 
ferred the highest possible distinction, that of the Grand Prize, 
upon the London and North-Western Company for their exhibit, 
the previous award of Gold Medal having been adjudged 
insufficient, and withdrawn, No other European railway has 
gained such honours, the nearest approach being silver and bronze 
medals, 

Soctety or EncGineers.—The first ordinary meeting of this 
Society for the year 1905 will be held on Monday, February 6th, at 
the Royal United Service Institution, Whitehall, when the president 
for the past year, Mr. David B, Butler, will present the premiums 
awarded for papers read during the year, and the president for 
the year 1905, Mr. Nicholas J. West, will deliver his inaugural 
address. The chair will be taken at 7.30 p.m. precisely. 


ELECTRICAL CHEss CLUs,—The Chess Club which was formed 
by the British Electric Traction Associated Companies last yea 
now numbers over thirty members, and kas arranged to hold its 
weekly gatherings at Carr's Restaurant, Strand—adjoining 
Clement’s Inn—on Thursday evenings, Chess players connected 
with the electrical industry are invited to communicate with the 
pemnntery: Mr. H. S. Parnell, Donington House, Norfolk-street, 

Duty Free ALconot,—A meeting of the committee appointed 
to inquire into the use of duty free alcohol for industrial purposes 
was held on Tuesday and Wednesday. The members present were 
Sir H. W. Primrose (chairman), the Hon. J. Scott-Montagu, Sir 
W. H. Holland, Dr. 'T. E. Thorpe, C.B., Dr. W. Somerville, Mr. 
L. D. Nicholson, and Mr. T, Tyrer, The witness examined on 
Tuesday was Professor C, V. Boys, F.R.S., representing the 
Automobile Club, On Wednesday the witnesses examined were Mr. 
G. Smith, representing Messrs. Nobel’s Explosives Company 
(Limited), Glasgow; Mr. Archibald Walker, of Messrs. Archibald 
Walker and Co., distillers, Liverpool and Limerick, and director 
of the Distillers’ Company (Limited) and the Vauxhall rae ‘para 
Compan ui and Mr, R. F, Nicholson, managing director of Messrs, 
J, and W, Nicholson and Co, (Limited), St. John-street, E.C, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D, Roots, M.J. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specisications may be obtained at the Patent-Opiice Sale Branch, 25, 
Southampton-buildings. Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
speeyleation. 

Any person may or. anu of the grounds mentioned in the Acts, within two 
months of the date giren at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 
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RAILWAYS AND TRAMWAYS. 


5017, February 2th, 1904.—IMpROVEMENTS IN RAILWAY FROGS 
or Crossines, A. A. Kimball and another, Scanlon, Carlton 
Younty, Minnesota, U.S.A. 

The invention relates particularly to movable railway frogs, and 
has for its object to provide a movable frog at the crossing point 
adapted to be shifted like a switch to allow trains on one track 
to cross over to another track, and the frog is shifted bodily from 
the one track to the other. There are four figures. Fig. 1 shows 
the frog in one position and Fig, 2 in the other. Fig. 3 is a ver- 
tical section on the line 44. The rails 1 are on the straight track, 
ind the rails 2 on a crossing or side track ; 3 is the frog rails, secured 
to a plate 4, which is mounted to slide on a bed-plate 5 between 





guides 6 in a similar way to the bed-plate of a lathe, On the 
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under side of the plate 4 are formed transverse dovetailed grooves 
or channels 7, the ends of the plates being also dovetailed, as at 8, 
These grooves engage dovetailed ribs 9 formed on the bed-plate 5, 
permitting a cross movement of the frogs. Fixed to the frog plate 
1 are shifting rods 10, which extend beneath the rails to operate 
the frog plate and rails, Fixed at their ends to the guides 6 are 
the plates 12, these being arranged at each end of the guides 6 
and over the sliding plate 4, The inner edges of the plates 12 are 
bevelled to an edge 13, which engages the upper surface of the 


plate 4, and as the same is shifted to and fro, snow and ice thereon 
| 


will be scraped off by the bevelled ends. —Devember 30th, 1904. 


5070. March Ist, 1904.—IMPROVEMENTS IN FLUID PressvRE BRakE 
APPARATUS FOR RAILWAY AND LIGHT VEHICLES, .V, 4. Orleji, 
84, Nevsky Pro pect, St, Peter. burg, Russia. 

The object of this invention is to provide an improved construc 
tion for effecting a graduated release of the brakes. This is 
attained by causing the fluid under pressure to escape from the 
brake cylinder into a number of closed chambers in succession, and 
permitting it to exhaust to the atmosphere only when the brakes 
are to be fully released. Thereare five figures. The figure shown 
is a sectional elevation. The casing 1 has a cylinder at one end 
containing a piston 2 moving therein. To the piston-rod is fitted 
a slide valve 3, controlling the perts of a number of channels 4, 5, 
6, 7, 8, 9, 10 in the casing. The port 4 is connected with the 
exhaust port of the triple valve of the brake apparatus. Ports 
5, 6,7, 8, and 9 communicate respectively with a number of 


of 
separate closed chambers 11, 12, 13, 14, 15 within the casing. The 
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port 10 leads to the atmosphere. The port 17 leads to the train 
pipe of the brake apparatus, and a groove 18 is cut in the cylinder 
wall to permit the pressure to pass from one side of the piston 2 to 
the other side. The slide valve 3 has a cavity 19 sufficiently long 
to admit of all the ports 4, 5, 6, 7, 8, 9, 10 communicating when 
the slide is at one end of its stroke. When the brakes are fully 
released, air passes from the train pipe to the casing 1 through port 
17, and moves the piston 2 to the end of its stroke, In this position 
the ports 4 to 10 communicate with the cavity 19 and the triple 
valve exhaust port, and the chambers 11 to 15 communicate through 
passage 10 with the atmosphere. Air will then, by the groove 18, 
equalise the pressure on both sides of the piston. The brakes 
being applied causes the pressure to fall on one side, and the piston 
then moves to the left. The brakes being released the triple valve 
of the exhaust port is put in communication with port 4, and moves 
the piston 2a little to the right, registering the cavity 19 with the 


port 5, and air escapes by the port 4, cavity 19, and port 5 to the | 


chamber 11, and a partial release is obtained. With a further in- 
crease of pressure in the train pipe and movement of the piston 2 
one or more of the ports 6, 7, &c., will he uncovered in proportion 


to the increase of pressure in the train pipe, and air is admitted to 
more of the chambers 12, 13, &c., while chambers 11 to 15 will be 
exhausted to atmosphere. and the leakage groove 18 again 
equalises pressure on both sides of the piston.— January 20th, 1905. 


INTERNAL COMBUSTION ENGINES. 
28,815. December 3Tst, 1903 —IMPROVEMENTS IN INTERNAL Com- 
BUSTION ENGINES, Dugald Clerk, Little Woolpits, Ewhurst, 
Surrey, and others. 

This invention relates to those engines in which the cylinder is 
charged at a pressure exceeding atmospheric pressure, so that 
when compression is completed higher compression pressures are 
obtained with given clearances or combustion space volumes ; and 
the object is to supply the cylinder with the charge above atmo- 
spheric pressure without requirirg an additional pump. There 
are five figures, Fig. 1 is a sectional elevation, and Fig. 2 is a 
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| Fig.1. ES ee 
| transverse section across the cylinder and on the valve centres. 
| The gases are discharged or exhausted from the cylinder a by the 
| exhaust valve /) into a space ¢, closed by a second exhaust valve d. 
| A third valve ¢ opening outwardly leads by the port g toa reservoir, 

<o that when + is lifted the exhaust lifts the valve ¢ and passes by 
the port ¢ to the reservoir, thus trapping the first pressure. Then 
the exhaust valve d is opened for discharging the cylinder in the 
usual manner. The trapped exhaust products in the reservoir are 
cooled and condensed by means of a water jacket. The two valves 
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} and d are opened by one lever h, operated in succession by a cam 
having two bosses i,j. The cooling reservoir communicates again 
with the cylinder through the pipe / and valve m delivering cool 
gases under pressure, the engine then coropleting its usual charging 
stroke. Near the end of this stroke the usual inlet valve x is 
| closed and the valve m is opened to the exhaust gas reservoir by 
| the lever , allowing more cooled exhaust gases to flow into the 
| cylinder, raising the pressure therein above atmosphere. The 
| piston then compresses the charge in the usual manner. It is 
| claimed that with an exhaust pressure of 40 lb. the exhaust stored 
in the reservoir is at about 20 lb.—/anuary 18th, 1905. 





24,558. November 12th, 1904.—IMPROVEMENTS IN CARBURETTING 
APPARATUS FOR INTERNAL COMBUSTION ENGINES, La Société 
noni me Westinghouse, 45, Rue de l Arcade,—Dated under 
International Convention, November 14th, 1908. 
The object of this invention is to provide carburetting apparatus 
| with an inlet valve for air, which shall automatically assure, under 
| all conditions of speed and power, a constant composition of the 
mixture, and to construct the inlet port and valve so that they 
may readily be removed to enable others to be fitted and adapted 
for engines of different sizes. There are twelve figures. Fig. 1 is 
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a yertical section in the centre line plane. The petrol spirit is 
maintained by a float at a constant level in the tank, from which 
it is drawn through a nozzle 2 by the suction of the motor piston 
into the mixing chamber 3. Air is admitted through the inlet 4, 
controlled at starting by a dise shutter 5. Admission of the 
mixture to the cylinder is controlled by the piston valve 6 operated 
by the governor, which opens or closes a port 7 opening to a pipe 
8 leading to the cylinder. Additional supplies of air are admitted 
by the inlets 9, controlled by the ports 10 normally kept closed by 
a thin spring plate valve 11. The plates 12carry the valve 11, and 
the plate is secured by a screwed cap13. At slow speed the valves 
11 remain closed, air entering only by the inlets 4 and 5. As the 
speed of the engine increases, the valves 11 are opened by atmo- 
spheric pressure to supply an increased quantity of air, To prevent 





these valves opening to ‘oo great an extent the plate 15 is fitted. 
The object of this is to prevent an excess of air entering at the 
higher speeds of the engine; and so keep in their proper respective 
proportions the air and petrol vapour. The resistance of the spring 
plate valve 11 and plate 15 is so adjusted that for a progressive 
decrease of pressure in the carburetting chamber, the progressive 
increasing area for the passage of additional air is diminished’ by 
an amount sufficient to counterbalance the corresponding increased 
difference in the velocity of flow of the air and liquid.—January 
18th, 1905. 
METALLURGICAL PROCESSES. 
28,491. December 28th, 1903,—IMPROVEMENTS IN THE MANUFAC- 
TURE OF STEEL, Cammell, Laird and Co., Limited, and others, 
Cyclops Works, Sheffield. . 

The object of this invention is to utilise the waste heat from the 
converter for melting pig ircn without its being necessary to supply 
some of the iron to the converter in a molten condition from 
another source, such as a cupola or blast furnace. This invoived 
the use of coke and a contamination of the resultant iron with 
sulphur. The improvement is effected by supplementing the waste 
heat of the converter by the combustion of some gas, such as 
producer gas, which is practically free from sulphur, and all the 
iron is melted in the heating furnace. There are three figures. 
Fig. 1 is a vertical section, and Fig. 2 a transverse section on the 
line 3, 3, Fig. 1; a is the bath of an open-hearth furnace ) contain- 
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ing pig iron which at starting is heated by gas and air entering 
by the portse. This gas and air is first passed through regenera- 
tive chambers heated by waste gas from the chimney /, soas to 
enter the open-hearth furnace } at a high temperature. The 
molten metal is then passed into the neck g of the Bessemer con- 
verter d, through the side trough or generator ¢, the converter 
being thrown into a horizontal position, as shown in Fig. 1. The 
converter d is then returned to a vertical position, and blowing is 
commenced, steel of any required carbon content being produced. 
During the decarburising pericd these waste gases from the con- 
verter ¢ enter the open-hearth furnace / by the port f, and thus 
assist in melting further charges of pig iron introduced into the 
open hearth / during decarburising. The temperature for melting 
is assisted by the supplementary gas and air passing into / through 
the ports «. The waste gases pass through the chamber /, and are 
used to heat the incoming gas and air. The converter, after being 
emptied, is refilled with metal from the furnace /.—J/Januvary 20th, 
1905. 


ORDNANCE. 
4870. February 27th, 1904.—ImMrRovemMENTS IN HyDRAULI 
MECHANISM FOR TRANSFERRING AMMUNITION FROM ONE Horst 


rO ANOTHER, Sir W. G. Armstrong, Whitworth and Co., 
Limited, and another, Elswick Works, Newcastle-on-Tyne. 
The object of this invention is the construction of a hoist so com- 
bined with hydraulic rammers as to do work formerly done by 
hand in transferring from the first hoist to the second hoist the 
powder as well as the shell. This invention provides for three 
hydraulic rammers working simultaneously, having one controlling 











lever operating a compound valve which sets in motion the three 
rammers. The drawing isa part vertical section. a is the rotating 
gun platform, mounted on rollers / carrying the chamber ¢, e is 
the ammunition cage moving up and down in the central shaft d, 
f is the second hoist leading from the chamber ¢, and g is its 
ammunition cage. / are three bydraulic cylinders working three 
rammers which transfer the ammunition from the cage ¢ to cage g. 
j is the valve admitting water to the cylinders, and ¢/ is the lever 
operating it ; only one cylinder had been used before to transfer 
the shot. Thisconstruction provides for the transferof bothshot and 
powder, saving the labour of the men who formerly transferred it 
by hand.—/anuary 18th, 1905. 


SMALL ARMS. 

26,868. December 8th, 1903. IMPROVEMENTS IN BREECH-LOADING 
SMALL-ARMS, C’. A. Tijogreng Banergatan, 29, Stockholm, Sweden. 
Date claimed under International Convention, 13th December, 1902. 

This invention consists in arrangements for compressing in the 

forward motion of the weight, the spring actuating the firing pin, 

whereby the spring used to throw the weight backward may be 
made weaker than before. There are two figures, The drawing 
shown is a vertical section. The weight 1 is movable on the 
breech block 2. In a boring 3 in the weight are fitted two springs 
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4 and 5, of which the one 4 is adapted to throw the weight back- 
wards after the recoil has ceased, while the other 5 is the spring 
actuating the firing pin. The spring 4 bears at ove end against 
the bottom of the boring 3, and at the other end against a shoulder 
6 on the breech block, whilst the spring 5 fits between the bottom 
and the head 7 of the filing pin 8. The weight 1 engages by a pin 
10, actuated by a spring 9 with two angle levers 11 mounted on 
the breech block 2, the fore-ends ot which are formed as hooks 12, 
engaging the corresponding hooks 13 ona part 15 rigidly connected 
to the barrel 14. The backward movement of the weight strikes 





inclined surfaces 16 limiting the movement of the angle levers, 
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‘ind the weight 1 ener the angle levets frem the hooks is! 


tind thtows the breech block backwards. At the rear end of the 
Weight is contiected a sbar 17 aetuated by spring 18, and the 
téight hating cUmpleted its forwatd movement engages a hook: 
shaped recess 19 to keep the spring § compfesset. As shown it 
Fig. 1, the gun is ready for firing, and the trigger 20 being pulled 
the hook 21 brings the sear 17 out of engagement with the firing 
pin 8, which is then thrown forward and fires the gun. On the 
recoil the weight 1 moves forward, compressing the spring 4 and 
5. A spring 22 is fitted in the stock oe connected to the weight 
1 by a fork 23, The breech block movement is limited in its guide 
2, we An g spring 26 keeps it in its uppermost position.— December 
30th, 1904. 


MISCELLANEOUS. 


4797. February 25th, 1904.—IMPROVEMENTS IN PROPELLERS, 
George Spicer and another, 8, Stonecutter-street, London, 


E.C, 

The object of this invention is to provide a simple construction 
of reversible propeller with readily removable and reversible blades ; 
the angles of the blaces are adjusted or reversed by means of a pin 
on the port or enlarged end of the blade, the support being adjust- 
able longitudinally in the casing. There are four figures. Fig, 1 
{s a section of the central casing, and Fig. 2 is a secticnal end 
elevation, The blades « are provided near their inner ends with a 


eylindrical part / having an enlarged end ¢ which is curved on its 
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outer surface and flat on its inner surface. The fiat surfaces of 
the three blades a are placed in contact with an equilateral tri- 
angular support 7, and a cylindrical casing ¢ ¢, made in two parts 
having bearings to receive the cylindrical parts /,, of the blades, is 
fitted over the enlarged ends and the two parts are secured 
together. The blade while firmly secured can thus be rotated in 
their bearings. Pins f fixed in the support d excentrically to the 
axis fit into slots g in the enlarged ends ¢ of the blades, and hold 
the blades in position, and by moving the support d longitudinally 
in the casing by means of the central rod /, the angles of the 
blades are adjusted or reversed. The part i is rigidly fixed to the 
hollow propeller shaft /, and the part ¢ is secured to the part 7 by 
countersunk serews,—January 20th, 1905. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


775,634, TURBINE, C. A. Parsons, Newcastle-upon-Tyne, England. 
—Filed February 27th, 1904. 
Clain.—(1) A turbine having the inoperative portions of the blade 
carrying member and the inoperative blades enclosed with ample 
clearance in a chamber in which there is a more attenuated 
medium than the exhaust of the working fiuid, the walls of the 
chamber being brought so close to the operative portion of the 
turbine and blades as to leave the minimum practicable clearance, 
segmental batties in the walls of the chamber adjacent to the opera- 
tive parts uf the disc, and working in circumferential grooves in 
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the disc, whereby leakage of the working fluid radially into the 
chamber is prevented, substantially as described. (2) A turbine 
having the inoperative portions of the blade-carrying member and 
the inoperative blades enclosed with ample clearance in a chamber 
in which there is a more attenuated medium than the exhaust of 
the working fiuid, the walls of the chamber being brought so close 
to the operative portion of the turbine and blades as to leave the 
minimum practicable clearance. baffies in the walls of the chamber 
adjacent to the operative parts of the disc, and working in cireum- 
ferential grooves in thé disc, whereby leakage of the working fluid 
radially into the chamber is prevented, substantially as described. 
(3) A turbine comprising a disc, forward blades on the periphery 
of the disc, a nozzle adapted to direct a jet of working fluid against 
these blades, a reversing nozzle and reversing blades radially 
beyond the forward blades, a chamber enclosing with ample 
clearance the inoperative forward and reversing blades, and the 
inoperative parts of the disc, the walls of the disc being brought 
so close to the operative portions of the dise and blades as to 
leave the smallest practicable clearance at the nozzle, baffles 
carried by the close part of the walls, and working in concentric 
circular grooves in the disc whereby leakage of fluid radially 
into the chambers is prevented, substantially as described. 


775,910. TURBINE-SHAFT PACKING, C. A. Backstrom, Milwaukee, 
Wis.—Filed April 1st, 1904. 
Claim.—I\n a turbine, the combination with a turbine head pro- 
vided with a shaft aperture and a shaft extending through said 
aperture ; of a hub fixed on theshaft and provided with outwardly 
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jections ; and a sleeve nut having screw th gag t 
with the turbine head and arranged with its inner end abutting 
said packing sleeve ; together with a ring mounted on the shaft 

















and having packing interposed between it and said sleeve nut ; 
and said sleeve nut being provided with a drip aperture between 
the packing and its inner end. 


775,979 Hcp ror Wueets, M. Lachman, London, England,— 
Filed April 2nd, 1904. 

Claim.—(1) A hub for wheels, comprising two conoidal shaped 
discs having central openings and a plurality of lugs between said 
openings and the peripheries of said dises for engaging the side 
plates of the wheel, said discs being adapted to abut each other, 





substantially as described. (2) A hub for wheels comprising two 

conoidal-shaped discs having central openings therein, a plurality of 

lugs for engaging the side plates of the wheel and a plurality of lugs 

about the peripheries of said central openings, substantially as 

described. 

776,001. Transrormer, W. ZL. Weters, Milwaukee, Wis,—Filed 
August 18th, 1904. 

Cluim.—In a transformer tho combination of a housing com- 
posed of a recessed top, a base having air inlet and outlet ducts 
opening through the bottom, and an intermediate section connect- 
ing the top and base, a casing communicating at its lower end 
with the inlet duct in the base and opening at its upper end 




















into the recessed top, coils arranged in said casing with vertical 
air passages between them, a core surrounding said casing within 
said intermediate section, and a partition winding around said core, 
and forming with it and with said intermediate section a sinuous 
passage which communicates at one end with the top of the hous- 
ing, and at the other end with the outlet duct in the base, sub- 
stantially as described. 


776,061. CYLINDER DRaINer, A. G, Hewett, Scranton, Pa.—Filed 
March 30th, 1904. 

Cloim.—In a cylinder drainer, a hollow casing having openings 

for admitting steam and drainage water into the ends of the 

casing, a central outlet opening, valve seat partitions in said casing 

dividing the casing into two compartments, said partitions having 

ports communicating with said outlet opening, cylindrical openings 
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in said compartments in line with said ports, valves fitting closely 
within said cylindrical openings and preventing the passage of 
steam therethrough, said valves having abutting stems extendi 
through said ports,.and springs arranged between said valves an 
the ends of the casing, said casing also having water passage-ways 
extending around the valves from their rear to their front.ends and 
connecting the inlet openings with said ports. 


776,110. Rivetinc Mecuanis, OC. J. Carney, Dunkirk, and J. C. 
Gorton, Schenectady, N.Y.—Filed February 6th, 1904. 
Claim.—({1) The combination in a riveting mechanism of a pair of 
jaws pivoted together, mechanism for moving the free ends of 
said jaws towara and away from each other, a die-socket support, 
an oscillatory die-socket member therein adapted to receive and 
retain a grooved-faced die, and mechanism for rotating said die- 
socket member on the free end of one jaw, a die-socket support, an_j 
oscillatory die-socket member therein adapted to retain a grooved- 
faced die, and mechanism for rotating said die-socket member on 
the free end of the other jaw, and a pneumatic-hammer mechanism 





extending annular projections; a packi sleeve fitting the 
aperture in the turbine head and —— with inwardly extend- 
jng annular projections entering the spaces between the bub pro- 


on the same jaw operating on the stem of the die on said jaw, 
substantially as and for the purpose.set forth. (2) The combina- 


supports on each side of said jaws, so as to be in opposition. 
oscillatory die-socket. member £ each of said die-soskat supports. 
a removable serrated-faced die in each die-socket member, and 
non-rotatable therein, a pneumatic cylinder and piston mechanisry 
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mounted on each jaw, and connections between said pistons and 
the die-socket members, substantially as and for the purpose set 
forth. 


776,601. Arm Lirr Pump, F. J. Kuhlmann, Cincinnati, Ohio.— 
Filed May 31st, 1902. 

Claim.—(1) In an air lift pump the combination of an uptake 
pipe and an air conveyor, suspended within the pipe below the 
water line and above the inlet opening of the pipe, and which con- 
sists of a pipe having an air discharge near its lower end above the 
air discharge, an enlarged portion, and above the enlarged portion 
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a reduced portion, substantially as shown and described. (2) In 
an air lift pump the combination of an uptake pipe and an air 
conveyor, suspended within the pipe below the water line and 
above the inlet opening of the pipe, and consisting of a pipe having 
at its lower end a perforated portion surrounded by an inverted 
flaring cup, above which is an enlarged portion, and. above the 
enlarged portion a reduced portion, substantially as shown and 
described. - 

776,605. FURNACE FOR THE REDUCTION OF GARBAGE OR OTHER 
Rervse Matter, J. Lindsay, Crafton, and R, J. Cunningham, 
Pittsburg, Pa.—Filed July 19th, 1904. 

Claim.—A furnace for burning garbage, comprising a refuse- 
burning chamber having a grate surface and hopper openings, 
intermediate deflecting arches arranged between said openings, a 
fire chamber at one end and a downwardly descending flue at the 


other end of said refuse chamber, a chamber beneath said grate 
surface communicating with said flue, a series of staggered parti- 
tion walls arranged across said lower chamber, leaving spaces at 
the ends thereof, said spaces being out of line the one with the 
other to form a tortuous passage, and a flue leading from said 
passage to the draught stack, as described. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Messrs. JoHN H. HackwortH AND Co, inform us that they 
have been appointed sole agents for London and the six Home 
Counties for the exploitation of Dartrium Alloy. 

Upon the nomination of Professor Perry, the president of the 
Board of Education has appointed Professor Henry Adams, 
M. Inst. C.E., late of the City of London College, to be a member 
of the Board of Examiners in the Engineering Group of Subjects. 

Messrs. M, GLOVER AND CO,, of Leeds, inform us that they havenow 
removed from their old offices at the Holbeck Works end of their 

remises to more ious ones, ted with their additional 

w Hall Works. All communications, however, add as 
before, namely, Holbeck-lane, Leeds, will reach them. 

Tue Courts-Turner Engineering suereey, of Albert-square, 
Manchester, and 4, Lloyd’s-avenue, London, E.C., informs us that 
it has acquired all the business of the Smokeless Chimney Com- 
pany, Limited, as from January Ist, 1905, and that the business 
of the latter company will continue to be carried out upon 
practically identical lines. 


Tur Porthewaen Lime Company, Limited, of Llynclys, Oswestry, 
informs us that, in consequence of the death of Mr. Herbert Le 
Neve Foster, its managing director, it has appointed Mr. E. D. 
Nicholson to be managing director of the company in his stead, 
Mr. E. Morrish being appointed: secretary. The business will be 
carried on as before. 3 











Tue . first Electrical Adviser to the Government of 





tion in a riveting mechanism of a pair of swinging jaws, die-socket 


India wil] be Mr. Meares, electrical engineer, Bengal. 
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TANK ENGINES ON EXPRESS TRAINS. 
By CHARLES Rous-MARTEN, 

or many years past the question whether or not tank 
engines be suitable for working express trains has been 
prominently in issue between the Board of Trade and 
various railway companies. In several cases of derail- 
ment of express trains hauled by tank engines the Board 
of Trade Inspectors have spoken out very forcibly and 
adversely as to the practice of running tank engines at 
high speeds. The answer always has been that so many 
locomotives of this type are daily employed in running 
trains at high speeds that the occasional derailment of one 
constitutes no argument against the use of the class on 
such work, any more than would the occasional derail- 
ment of a tender engine establish a good argument as to 
the unsuitableness of that type. Both tender engines 
and tank engines, it has been often said, are used to run 
fast trains; occasionally, but not often, one of either 
class may get off the road, but this constitutes no sound 
argument in proof of type-unsuitableness. 

Such an answer is sufficiently obvious, and, up to a 
certain point, it is at least plausible, substantially reason- 
able, and possibly sound. Only it by no means tells the 
whole truth in this connection. There are several factors 
in the problem which have to be taken into account in 
duly considering it—not merely that of speed alone. So 
far, however, the tendency appears to have been to 
narrow down the whole issue to the question whether or 
not tank engines be suitable to high-speed running, 
whether they can be safely employed on such duty, and 
whether any special disability attaches to their class for 
work of that kind. During the interesting discussion 
which has been going on for some weeks in the open 
column of THe Encrxker, various useful points have 
been brought forward. Nevertheless, I venture to think 
that the matter has not yet been dealt with in its entirety. 
If I may b> permitted to obtrude my personal opinion, 
founded on long experience and observation, it would be, 
in general terms, that I regard tank engines as not a good 
type for express duty, but that the weight of argument 
against their use is by no means so great as many capable 
authorities consider ; while, on the other hand, my reasons 
for holding the opinion indicated differ somewhat from 
those given by other writers who hold the same view. 
Manifestly it would occupy far too much time and space 
to enter here into an analytical discussion of the various 
forces and factors which combine to make up this problem 
and its elucidation. Nor is this, indeed, necessary for my 
immediate purpose, as I shall not take up any partisan, 
or even controversial, attitude, but shall confine myself to 
jotting down a few of the pregnant facts and to pointing 
out the conclusions which those facts would seem to 
indicate. 

Without analysing in detail the derailments of tank 
engines during the past decade or so, I may notice a few 
particular cases. When the Great Western Railway 
abolished the 7ft. gauge and substituted the standard 
4ft. Shin. gauge over its South Devon and Cornwall lines, 
a new class of tank engine was brought out for service on 
that very hilly and difficult length which extends from 
Newton Abbot to Plymouth and Penzance, where 
gradients of 1 in 60 and sharper are frequently met with, 
and where there are lengths of 1 in 48, 1 in 47, 1 in 43, 1 
in 42, 1 in 41, and even 1 in 40, there being one continu- 
ous stretch of 24 miles at 1 in 41. These engines had 
leading and driving wheels coupled 5{t. in diameter and 
trailing bogies. There was also another class which had 
driving and trailing wheels coupled, also 5ft., and a lead- 
ing pair of carrying wheels, but no bogies. The former 
were numbered 8521-3560, the latte: 3205, 3502, &c. For 
several years tank engines of one of these classes did 
practically all the passenger train work on the South 
Devon and Cornwall lines, running the best passenger 
expresses as well as slow stopping trains. When the 
“Cornish Express,” which originally left Paddington at 
10.15 a.m., was put on, and had to run between Exeter 
and Plymouth without a stop at Newton Abbot for water, 
some of the six-wheeled tank engines mentioned above, 
which were originally constructed for the broad gauge, 
were converted into tendér engines in order that they 
might carry the requisite supply of water. In the end 
all ot that class were, I believe, similarly converted, and 
so became four-coupled tender engines with 5ft. wheels, 
and a single leading axle. The eight-whecled tanks ran 
in their original form for some time longer, but in two 
instances got off the rails, causing more or less serious 
mishaps. In one of these cases two engines were on the 
train which became derailed. The Board of Trade 
Inspectors, reporting on these derailments, strongly con- 
demned the employment of such tank engines on express 
duty, the ground of objection being apparently their 
alleged instability and greater tendency to undesirable 
oscillation. I do not think the arguments adduced were 
altogether convincing to other people any more than they 
were to myself, if only for the reason that these engines 
which were pronounced so unsuitable had done such an 
enormous amount of useful service on fast trains with- 
out anything going wrong, thht it seemed to need 
something more than an exceptional occurrence, which 
might well have been due to other causes not detected, 
to prove the type unsuitable for the duty for which 
mainly they were designed and built. I may remark, 
en passant, that the disastrous derailment of the Sud 
express between Bordeaux and Bayonne, which has 
never to this day been satisfactorily explained, has not, 
so far as I am aware, been used as an argument against 
the safety of tender engines for fast running. Yet, 
this course might as well have been adopted as to 
condemn for fast work every classof tank engine with- 
out qualification on the strength of such arguments as 
were forthcoming. Although my convictions were and 
are against working expresses by tank engines, I was and 
am compelled to regard the adverse case as “ Not 

proven.” It does not rest with me to say whether or 


not the Great Western Railway Company accepted the 
Board of Trade view. 


My suspicion is in the negative. 


But I am bound to admit that the sequel was the re- 
building of those forty tanks as tender engines. The 
four 5ft. coupled wheels were placed behind, the four- 
wheeled bogie was placed in front, and these engines, as 
converted, have long been doing much laborious and 
efficient work, not only on slow trains, but also on 
expresses, in the far West of England. Nor have I heard 


of any subsequent derailment. It would, however, be a 
very superficial view of the case to conclude that, as 
some engines of that class had got off the road while in 
their tank shape, and had not done so when altered to 
tender engines, therefore the derailment was due to the 
tank form of construction. Travelling on various occa- 
sions with them in their original form, I often noted 
speeds of 60 to 65 miles an hour, and once a fraction over 
67. Since they have been tender engines I have also 
made many runs with them at various speeds, but never 
perhaps quite so high as those just mentioned. Thus 
there seems little to be gleaned in the way of practical 
conclusion from the experiences of that particular tank- 
engine type. 

Another prominent instance of express working by 
tank engines occurred on the London and South-Western, 
soon after Mr. D. Drummond's standard type came out. 
These engines, which have 5ft. 6in. driving and leading 
wheels coupled, and four-wheeled trailing bogies, have 
always proved notably efficient on the heavy and some- 
times fast suburban duty for which they were designed 
and built. But at an early stage of their existence they 
began to be used occasionally in working the expresses 
on the London—Portsmouth and Exeter—Plymouth 
lines respectively, where the gradients are very severe, 
often 1 in 73 to 1 in 80, with a little bit on Dartmoor at 
1 in 58, while the loads are relatively moderate. On one 
occasion, when I was travelling by what was then the 
fastest Waterloo—-Plymouth express, that leaving London 
at 3.0 p.m., one of these tank engines, No. 253, came on 
at Exeter, somewhat to my surprise, as I had not heard 
of their having undertaken this service. The behaviour 
of No, 253 was in all respects exemplary; she went up 
the severe grades of.1 in 73, &c., with most creditable 
facility, and had her time easily in hand, so that there 
was no necessity for any specially fast running down the 
western side of the great Dartmoor gable. For several 
miles, however, a speed of slightly over 60 miles an hour 
was maintained, some of the length being rather sharply 
curved, but there was nothing whatever in the running 
of the Jocomotive to suggest any idea of instability or 
excessive oscillation. That is one side of the case. The 
other is that within a day or two another engine of the 
same type, which, if my memory serve me, bore the very 
next number, No. 252, while running at good speed over 
the same stretch of road, did go off the metals on a 
curve, causing considerable damage ; and although it was 
contended and has always been believed by the railway 
officials that the derailment was due to some obstacle 
being maliciously placed on the rails, this was never 
conclusively proved, and the true cause of the accident 
has always remained a mystery. After my own 
experiences with that class of locomotive, I should be 
very slow to come to the conclusion that the type alone 
was responsible. Still, the fact remained that the engine 
did go off the rails, and that the Board of Trade Inspector 
again condemned the type as unsuitable for fast running. 
Accordingly, its employment on that duty was discon- 
tinued, and, so far as I am aware, has not been resumed. 

I need not go on multiplying instances, although there 
are many on record which can easily be studied by 
reference to the Board of Trade reports. But—and here 
comes in the eccentric and seemingly inconsistent 
phase of the matter—just as those Great Western tanks 
had been running most of the best trains for years before 
one got off the rails, so these London and South Western 
tanks, ever since they first came out, directly after Mr. 
Drummond’s appointment to the chieftancy at Nine 
Elms, have been daily running suburban semi-expresses, 
and without any mishap, at speeds quite as high as those 
for which the Board of Trade Inspectors pronounced 
them almost dangerously unsuitable. Similarly, on the 
London, Brighton, and South Coast line many fairly fast 
trains, including some of the best to and from Tunbridge 
Wells, have been run habitually by tank engines with 
5ft. 6in. leading and driving wheels coupled. The same 
practice has always prevailed on the South Eastern and 
Chatham, on the Great Eastern, the Great Northern, the 
London and North-Western, the Midland, and other 
leading railways; indeed, on the London and North- 
Western I have recorded speeds of 60 to 65 miles an hour 
on falling gradients with tank engines, having only 
4ft. 6in. coupled wheels, and I am not aware of any 
accidents having resulted; while the other London and 
North-Western eight-wheel tank engines, to which the 
forty express tender engines with 5ft. 6in. wheels were 
converted in the nineties, frequently run at rates con- 
siderably exceeding 70 miles an hour. 

At this stage there does undoubtedly arise the question 
whether the precise class of tank engine has to be con- 
sidered as a factor in the problem. That is to say— 
eliminating the more recent types which have six-coupled 
wheels—which of the two normal eight-wheeled types 
would be preferable for fast running—those which have 
the leading and driving wheels coupled, and a trailing four- 
wheel bogie, or those which have the two middle axles 
coupled, and have radial leading and trailing wheels. The 
latter have come a good deal into fashion of late years, and 
are to be seen not only on the London and North-Western, 
but also on the Great Western, the Great Eastern, 
the North-Eastern, the Great Central, and Lancashire and 
Yorkshire Railways, being put in each of these cases to 
duty which inyolves a fair proportion of rapid running. 
The late Mr. Robert Sinclair, when locomotive superin- 
tendent of the Great Eastern Railway, was one of the 
pioneers in the introduction of this 2-4-2 design, and 
the engines of his “140” class, which came out in the 
early sixties, were running until a comparatively recent 
date. The previous tank engines on the Great Eastern 








had been the well-known six-wheeled 6ft. 6in, single-driver 








engines of Mr. J. V. Gooch’s design, such as Nos, 6-12, 
20-25, and 250-259. The “140” class, which had outside 
cylinders, were not multiplied, but bogie tanks with lead- 
ing and driving wheels coupled were. built by Mr. 
Sinclair’s successors, Mr. W. Adams and Mr. $8. W. 
Johnson. It was Mr. T. W. Worsdell who, in 1885, revived 
the 2-4-2 design, but with inside cylinders, his tanks—of 
the “650” class—being virtually the prototypes of most 
of the locomotives of that order which are now at work, 
and which are used on so many fast trains. The six- 
wheeled Stroudley tanks on the London, Brighton, and 
South Coast Railway, coupled in front, and the ten- 
wheeled Adams tanks, coupled behind, on the London and 
South-Western, are not being perpetuated, but the latter 
type has bee. reproduced in a much larger and more 
powerful form, and with inside cylinders, by Mr. H. A. 
Ivatt on the Great Northern Railway, and these are 
freely employed in fastrunning. No evidence or statistics 
exist to show which of these various designs should be 
preferred for services involving any degree of swiftness, or 
how far the various classes of six-wheel coupled tanks 
that are now coming into such extensive use respectively 
on the Great Western, Brighton, North-Western, Ncrth- 
Eastern, Great Central, and Lancashire and Yorkshire 
lines, would be more or less preferable. But the 
manifest and altogether undeniable and indisputable fact 
remains that tank engines, greatly varying in design, are 
being used in enormous numbers on duty which compels 
high speed to be attained on certain portions of the 
journeys. The important question raised by all these 
years of discussion as to the suitableness of tank engines 
for fast running is whether, in view of the fact that such 
locomotives are being used to the number of many 
hundreds, if not of thousands, on such work, and that 
immediately around London itself, it can really be true 
that the practice is attended with the serious peril that 
has been so often indicated by Board of Trade inspectors, 
and is now asserted by various authorities of repute. 
Must it not rather be held that the alleged unsuitableness 
must be predicated only with certain qualifications, and 
that the existence and degree of such riskiness alike 
depend rather upon the qualifications and conditions than 
on the single fact of speed itself? I think so. 

It would take too long to deal with all the reasons 
which have been adduced on the affirmative side of the 
issue. One is that the stability of a tank engine is affected 
at high speeds by the to-and-fro swaying of the water 
in the tanks, these being carried on the frame on the boiler 
of the engine itself instead of in a separate tender. That 
some effect may be thus produced { do not pretend to 
dispute, but I can see no reason for supposing that it 
would be sufficiently great to cause or even to promote 
derailment. It is not at all clear why 1000 to 1500 gallons 
of water should produce such effect when carried upon a 
locomotive when 4000 to 5000 gallons would not do so on 
the tender. Again, even allowing for the mollifying effect 
of the tubes on the sway of the water, one would 
imagine that at least as much effect would be produced in 
the huge boilers 5ft. 6in. in diameter that are carried at so 
high an elevation on the latest Great Northern and North 
Eastern “ Atlantics.”” But from my personal observations I 
am disposed to discredit altogether the idea that this 
influence is of any material value. It has always 
appeared to me that those who are inclined to 
take up a very strong attitude antagonistic to fast 
running by tank engines, find themselves to some extent 
at a lossfor conclusive arguments in support of their view. 
This is not surprising when one considers how very many 
matters in locomotive engineering still rest on empirical 
“rule-of-thumb.” We are still without satisfactory or 
conclusive information on a number of most important 
points in locomotive practice. Nay, what is worse, we 
have a large amount of information on such questions as 
tractive force, train resistance, wind obstruction, c., 
which, coming from various quarters, all so high and 
eminent, and admittedly capable, as to be almost con- 
clusive authorities, nevertheless differ so widely as often 
to be diametrically contradictory. This particular matter 
may be instanced as another case in point. For a long 
time the reason given why tank engines should not be run 
at a high speed was that they lacked the steadying 
influence exerted by the heavy tender closely coupled up. 
This contention has often been assailed and even ridiculed. 
But it remains to be seen whether it be not, nevertheless, 
a sound one. To the argument that a heavy dining-car, 
or sleeping-car, ought to exercise quite as much check 
upon the oscillation of a tank engine as does a tender 
upon that of its associated engine, one obvious reply is, 
that a big “diner” or “sleeper” is seldom coupled up 
to the engine or engine tender, but usually there is a com- 
paratively light luggage van between. That is to say, the 
tender of an express engine is commonly followed, not by 
a big dining-car weighing 40 to 42 tons, or a sleeper weigh- 
ing 35 to 38 tons, but by a van weighing 12 to 15 tons. 
But, setting that aside, it seems to me that the greater 
weight of the normal tender, concentrated as it is on a 
far smaller wheel-base than that of any passenger vehicle, 
might reasonably be expected to act as a more 
efficient check on the wild capers of an excited 
express locomotive than any passenger coach or 
van could be. That, of course, is merely my theory; 
but I have found it strongly borne out in actual practice. 
Often when travelling on the footplate of an express 
engine I have noticed that when some degree of oscilla- 
tion has been set up, and, continuing for some time, has 
perhaps increased, as, for example, during a long straight 
and level run, the engine has seemed to receive from its 
heavy tender just the same sort of checking pull that a 
ship receives from her anchor. Anyone who has been on 
board a large ship at anchor during a strong and squally 
gale will notice what powerful efforts she seems at times 
to make to escape and drift away before the gale, and 
how, each time, she is checked and held back by the 
powerful pull of her cables. Similarly, when an express 
tender engine, running at a high speed, sets up an 
increasing oscillation, the tender appears to take no notice 
so long as this movement keeps within reasonable bounds, 
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but directly it exceeds these limits, the tender appears 
to give a strong pull, and the movement is at once 
reduced within a proper compass. It is not difficult to un- 
stand why this should be. Experience shows con- 
clusively that it does happen, and personally I am 
disposed to think that the absence of that restraint is 
one reason why tank engines are less desirable than the 
tender class for swift running. 

But I have already hinted that I cannot accept mere 
speed as the sole source of such peril as may exist 
when tank engines are used on expresses. My own view 
is that it is not the swiftness of the movement, but its 
continuance, that is the principal element of danger. In 
my experience I have found that when lateral oscillation 
is set up under normal conditions of running, and is not 
due to some special feature of the road or engine, it is 
persistently cumulative ; that is to say, it is apt to con- 
tinue, and, in continuance, to increase by gradual and per- 
ceptible degrees until some check is experienced. In the 
case of a tender engine, that check is provided, as I have re- 
marked, by the firm and steadying pull of the heavy tender; 
in the case of the tank engine no such steadying influence 
is at work or available, and hence, in my view, mainly 
arises the unsuitableness of tank engines for long-con- 
tinued high speeds. In other words, the ordinary tank 
engine will often run not merely at 40 miles an hour, but 
at 60 to 65 or even 70 miles an hour for short distances, 
as, for instance, between Watford and Harrow, and 
between Harrow and Willesden on the London and 
North-Western, where there is a moderate falling gradient 
and a good road, because what oscillation is set up does 
not continue long enough to be prejudicially cumulative. 
But when a tank engine is set to draw a train that runs 
20, 30, 40, or 50 miles without a stop, assuming that 
sufficient water can be carried for such a journey, there 
certainly is a possibility that the cumulative character of 
the long-continued oscillation may, in the absence of any 
efficient check, develop to a degree at which the danger- 
point, if not reached, is at least undesirably approached. 
Nor must it be overlooked that when the normal margin 
of safety is too closely approached any very trivial 
abnormal condition may induce mishap. A trifling 
irregularity of the permanent way, which, in ordinary cir- 
cumstances, would scarcely be felt by an engine, may, 
when only too narrow a margin of safety exists, provide 
just the small impulse needed to divert the wheel flanges 
from their hold on the metals. 

I offer these remarks, based upon my personal observa- 
tions in many parts of the world, not in any antagonism 
to what has already been said by others, but simply with 
the desire of adding a little more light upon an important 
subject which hitherto does not appear to me to have 
undergone adequate investigation. 








ON THE ECONOMY OF REHEATERS. 
By Ernest R. Briaes. 


Durine the past few years attempts have been made 
to increase the economy of the steam engine by reheating 
the working steam as it passes through the receivers on 
its way to the next cylinder. The results obtained, how- 
ever, have in many cases been far from satisfactory, 
notably Professor Weighton’s trials,* in which the steam 
consumption, measured either on the indicated or brake 
horse-power, show a decided increase due to the 
employment of the reheater, and in many cases where a 
favourable result has been obtained, it has been of so 
small a margin that it is doubtful whether the reduction 
brought about in the coal bill would pay for the increased 
cost, slight though it be, of the reheater and its fittings. 
As it is important, in finding the actual gain due to 
reheating, that the exact cycle of the working or cylinder 
steam be clearly followed, it is proposed to examine 
somewhat the principal reheater cycles in use on various 
engines at the present day. 

In practically all reheaters hitherto constructed the 
reheating medium is boiler steam. This in itself is 
thermodynamically wasteful, and the reduced efficiency 
of the reheater steam has to be more than compensated 
for by the increased efficiency of the cylinder steam. 
But as the theoretical efficiency, 7.¢., ratio of heat avail- 
able to heat supplied, is reduced in all reheater cycles, as 
in jacketed cycles, it follows that the efficiency ratio, or 
ratio of heat utilised to heat available, must be consider- 
ably increased in order to result in a substantially better 
actual efficiency, so that the commercial efficiency of the 
whole plant may be thereby raised. It is therefore 
essential to consider the reheater steam as separate and 
distinct from the cylinder steam, the latter being the 
working stuff and the former a carrying medium to save 
the inconvenience of returning the cylinder steam to the 
boiler between each cylinder to be reheated there. 

Reheating cycles may be divided into two broad classes, 
namely, (a) those in which the reheating steam is taken 
from the steam main by means of a by-pass, the con- 
densed steam being drained and returned to the boiler; 
and (6) those in which the whole of the steam is passed 
through the reheater coils on its way to the high-pressure 
cylinder. It is obvious that method (6) can only be 
employed with superheated steam. Class (a) may be 
sub-divided into saturated and superheated cycles. 

Class (a): Saturated reheater cycles.—In Fig. 1 the 
heat supplied to a pound of steam, assuming the feed to 
be at exhaust temperature, is shown by the area ABDEF. 
The state of the stuff on entering the receiver is shown 
by the point G. It is the duty of the reheater steam 
to re-evaporate the water formed during. expansion 
in the first cylinder in order that the steam may enter the 
low-pressure cylinder initially dry. Since the tempera- 
ture inside the reheater coils is T; it follows that the 
maximum amount of heat that can be transferred to the 
working steam on its way to the low-pressure cylinder 
will be that which is required to superheat it to a tem- 
perature of T;; the actual amount transferred is, however, 


*“ Preccedings,” Inctituticn of Mcchanical Engineers, 1902, page 483. 





less than this, and depends upon time and the necessary 
temperature difference to cause the heat to “flow” 
through the copper walls of the reheater coils. In 
practice it becomes a question as to whether the cylinder 
steam is saturated or superheated on leaving the receiver. 
The point can be settled by finding the increased entropy 
necessary to bring the steam into the dry saturated state 
after complete adiabatic expansion in the first cylinder. 
Let the suffix 7 mean steam at initial pressure, 0 steam 
at receiver pressure, and e steam at exhaust pressure ; 
also let T stand for absolute temperatures, L for heats of 
vaporisation, and «x for dryness fractions. Only com- 
pound engines are considered, since if the economy is so 
small with a two-stage expansion engine, that with a 
three-stage will be very questionable. The increased 
entropy at a constant temperature T, required for com- 
plete re-evaporation is—- 
Lo T, Lj 
To To T; 

The heat added by the reheater steam per pound of 
cylinder steam equals— 
“(I — Ta + «i Li) 
where w», is the total water per hour drained from the 
reheater coils at temperature T,; this is, in theory, 
returned to the boiler at the temperature Tg; and w, is 
the total weight of steam passing through the cylinders 
per hour. The boiler feed per hour is therefore we + 
wy. Hence if— 

Le ig, i> wa (Ts - Tat ecb) 

To eae mt | T ) 
the cylinder steam is wet or dry saturated on entering 
the low-pressure cylinder. If, on the other hand, 
the first term is less than the second, the steam 
in the ideal engine of comparison enters the second 
cylinder in a superheated condition. The area FG HK— 
Fig. 1—represents the heat given up by the reheater 
steam per pound of cylinder feed. The total heat 
supplied per pound of working steam is shown by the 
area ABDEGHK for saturated, and ABDEGMP for 
superheated receiver steam. The shaded area represents 
the heat available for useful work between the tempera- 
tures T; and T,. In order to ascertain the theoretical 
efficiency, the actual efficiency, and the efficiency ratio, 
it is necessary to know (1) the heat supplied per pound 
and (2) the heat available per pound of working stuff. 
These will now be considered. 

Class (a), Case I.: Saturated reheater cycle with wet 
recewer steam.—Fig. 2. 
Heat supplied per pound of working steam equals— 
T— T+ e.Li + (Ti — Tat ei Ls). 


Heat available per pound equals— 
ri L i 
(%— 7) (1+ 7 ) = T log. 


wr (T; — Ta + 2, Li) 
We | 7; } 
Class (a), Case II.: Saturated reheater cycle with 
superheated receiver steam.—Fig. 3. 
Heat supplied— 
T — Te + ei Li + “(Ti — Ta + 2, Li). 


Heat available— 
(T; — T.) (1 rs 
T; 


— loge 


— & 


— log. 


Ti 
'. 
(T, — T.). 


@, Li; 
T; ) + c (T) = T.) 


Par, (log. T. + clog.e = + (T, -- Te) 
aiLi 


2 
(= i Ti ) 
T, T; W, 7 


Where c is the specific heat at constant pressure. 
temperature T;, can be found thus— 


4 “oe (T, — Ta + xi Li) 


Cc IWe 
| ie 7 =} 
ae ees *)-+T,. 
( Pa T; Te } + 
In the superheated cycles of class (a) the steam at the 
end of adiabatic expansion in the high-pressure cylinder 
may be either wet, dry, or superheated. The condition 
of the steam on entering the receiver may be found in a 
similar way to that given for the previous cases, namely, 
by comparing its entropy at the temperature T, measured 
Lo 2. 
Tt’ with the 
entropy of the initial steam reckoned from the same base, 
an amount equal to— 
T; Lj 7 
i a4 ] ’ as ; 
eT aee 
where T, is the temperature of the superheated initial 
steam. Then the above is less than, equal to, or greater 


than 


— loge 
The 


— loge 


from water at the same temperature, 1.¢., 
log.e 


- , according as to whether the steam is wet, dry, 


or superheated on entering the receiver. 
Class (a), Case III.: Superheated reheater cycle with 
wet saturated steam entering the receiver.—Fig. 4. 
Heat supplied— 
T -T+L,+c¢(T, — Ty) 


+ We i, — Ty + Li +6 (Ts — T.)\., 


We 
Heat available— 
(T.— Te) (1+ fh) tes — Ts) + (ly = To) 


( T; eb T;, ) 
— T, ;1 =s slog.e —* + clog.e — es 
e (oe «Ftc log.e p, tole ge + (T T.) 
{ lL, pen L, 
Se a 
in which— ; 


tT, Ty ) 
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Class (a), Case IV.: Superheated reheater cycle with 
dry saturated steam entering the receiver.—Fig. 5. 


Heat supplied— 
T; — T +L;+c (T, — Ti) 


+ {nm - + Lte(%—T,)}. 
Heat available— 


(T; — T.) (1 mt 


—T log.e — clog.e 


a )+ e(T, — Ti) +c (Ta— TT.) 


—T { log. z +c log.e Fy +c log.e r }. 
in which— 
T= i[“ lt —T +i +e(%—T): ]+7.. 
clwe | ) 


Class (a), Case V.: Superheated reheater cycle with 
superheated steam entering the recciver.—Fig. 6. 

Heat supplied— 
T—-T +L, +c (T, — Ti) 
{7 Lys Bara T.)}. 


Heat available— 


Wh 
+ — 


We 


(T, — Te) (1 ae ni )+e (he — Ti) +¢(T, —T.) 


T; Ta \ 


n, teloge z + loge ir" 
T, 
r) + log.e io 


— T. { log.« 
jn which— 


* — log.e 


fa 1 (F » 
To T, 


log.e T,, = log. T. or 
and— 

T, a 1 ; Wh 
C We 

Class (a), Case VI.: Superheated reheater cycle with 
wet s cam leaving the receiver.—Fig. 7. 

Heat supplied — 

T —T. +L +c (T, — Ti) 
ve )T, -T™Mjm+L4,+c(T,-T )}. 
We f 


ww, 


‘n, -%4+44+¢6@- T))}+T.. 


Heat available— 


(Ty — Te) (1 + +e ~,) 


— T, (log. z + ¢ log. _ )+ (T. — Te) 


& {T; — Tat+ Li + c {T, id auyy 
We | Tt, iJ 

In the cycles that have been designated as class (5), 
namely, those in which the whole of the steam passes 
through the reheater coils on its way to the high-pres- 
sure cylinder, the steam is usually superheated by an 
independently fired superheater to a temperature of not 
less than 600 deg. Fah. The best results are probably 
obtained with a temperature of about 750 deg. Fah., the 
steam entering the high-pressure cylinder at a tempera- 
ture some 200 deg. to 300 deg. lower. There are three 
cases to consider in which the steam in the ideal engine 
of comparison may enter the receiver either wet, dry, or 
superheated. . 

Class (b), Case I.: Superheated reheater cycle with wet 
steam entering the receiver.—Fig. 8. 

The heat carried to the engine per pound of steam is 
shown by the area ABDEGN. In the reheater the 
amount shown by MFGN is given up to the receiver 
steam and the remainder, ABD EFM, enters the high- 
pressure cylinder and does work between the temperature 
limits T; and T,. In the receiver it receives heat equal 
in quantity to that which it gave up in the reheater coils, 
the amount taken in is MH KLO, this is therefore equal 
toMFGN. 

Heat supplied per pound of working steam— 

T; —T.+ Li + ¢ (Ta — Ti). 

Heat given up to receiver steam— 

c (Ta = Egle 


Heat available per pound— 
L & ’ om P . a 
(Ti Te) (1 + Ft) +e. — Ts) +eTM—T) 


T; - T, . T, ) 
iT. + clog.e 7, + clog.e i, 


Li T; ‘ 2; 
e > log.e T° log.e T, ) 


— T, ( log.e 


Ly 
+f T)4 
in which— 
T, = (Ta — T,) 
Te flay Bae i. ste 2 T,4 
ig Se ee ot 
Class (b), Case II.: Superheated reheater cycle with 
dry saturated steam entering receiver,—Fig. 9. 


Heat supplied— 
T; - T+ L +e(Ty = é )e 
Heat available— 


(= 7.) (1+) +e = Ts) +e (— To) 
T; T, T, 
— T, ( log.e Tr + c log. q, te los ny 


in which— 
7, = tT, = T.+ To. 
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DIAGRAMS OF REHEATER CYCLES 
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temperature corresponding to the pressure in the receiver; | 
this may or may not agree with the actual receiver 
temperature, depending upon whether the steam enters 
or leaves the receiver in a saturated_or superheated con- 
dition. T, is the temperature in the exhaust pipe 
measured close to the engine. TT, and T, are calculated 
in all cases. In class (b) Ta is measured on the boiler 
side of the stop valve previous to the steam entering the 
reheater coils. Ts is measured between the reheater and 
high-pressure cylinder on the reheater side of the stop 
valve, if a valve be so placed for the purpose of cutting 


Class (b), Case III.: Superheated reheater cycle with 
superheated steam entering receiver.—Fig. 10. 
Heat supplied— 
T-—-Ty +L,+c¢(T.— Ti). 
Heat available— 


(Ti -T.) (1+ F) +e — Ts) +e - Te) 
Ty ), 


— T. ( log ¢ re +. logie +c log.e 
€ t 


T, 
in which— off the reheater. It should be noted that the steam in 
T 4] L T, ) the actual engine may enter the low-pressure cylinder in 
log.e T, = loge =* —-; -” — = — loge =; a superheated condition, although in the ideal engine it 
To oe«(T Ti Ty | would still be saturated. This is owing to the re-evapora- 
+ log.e To, tion, due to the initial condensation, causing the dryness 


fraction of the steam as it enters the receiver to be con- 

| siderably higher than it would have been had it expanded 
adiabatically down from T,. Such an instance is shown 
in Fig. 12, clearly indicating the loss in efficiency. 

In making coraparative trials it is always a matter of 
considerable difficulty to reproduce the conditions of 
temperature sufficiently near to enable a fair com- 
parison to be drawn as to the effect on the economy | 


and— 
T= 7T,—-—T, + Ty. 

There is the special case in which the receiver steam in 
the ideal engine enters the low-pressure cylinder in a 
saturated state. 

Class (b), Case IV.: Superheated reheater cycle with 
wet steam entering and leaving the receiver.—Fig. 11. 


Heat supplied— | caused by the variable factor. A truer estimate can, | 
T—-T +L, +c (T— Ti). | however, be made by first reproducing the non-variable | 

Heat available— | conditions as near as can possibly be arranged, and then 
L, | making a final correction by calculating the probable | 

(T; — T,) ( 1+ >" ) +c(T, — T;) economy by means of the efficiency ratio and the actual | 

. T, figures. An apc will ane oe clear. In an engine 

PY i 8 S {e(Ta —T.s)) | working on the cycle given as Class (a), Case VI.—Fig. 7 | 
* (log.« 7 + clog. 7; )+ (To — Te) { 7, «=»§ |—the a supplied per pound of cylinder steam was | 


1221:1 H.U., the heat available was 332-68 H.U., and the | 
heat utilised was 241°14 H.U. The engine used 10°55 lb. 
of cylinder steam and 0°551b. of reheater steam. per 
I.H.P. hour—a total of 11°1 lb. In a comparative 
trial made on the same engine, but without reheater, the 
steam consumption was 11°59 1b.; the heat supplied being 
'1149°4 H.U.; the available heat, 317 units; and the heat 


With regard to the temperatures in class (a), T; is | 
measured on the boiler side of the stop valve as recom- 
mended in the Thermal Efficiency Report.* TT, is the | 
saturation temperature corresponding to the pressure 
measured at the same place as T,. T, is the saturation | 





* Minutes of ‘“ Proceedings,” Inst. C.E., Vol. cxxxiv., page 278. 


utilised, 219°5 units. This gives a theoretical efficiency 
of 0°2758, an actual efficiency of 0-1909, and an efficiency 
ratio of 0-692. Had this second test been made under 
exactly the same temperature limits as the reheater trial 
the heat supplied would have been 1167-8 H.U. and the 
heat available 326°56 H.U. Assuming the efficiency ratio 
to be the same, the heat utilised would have been 
326°56 x 0°692 = 225°98 H.U., and the steam consump- 
2545 ; y 
355-08 11°26lb. These figures give 
a theoretical efficiency of 0-2796 and an actual efficiency 
of 0°1935. In order to effect this slight economy, the 
efficiency ratio in the reheater engine had to be increased 
to 0°725, which with a“lower theoretical efficiency — 
viz., 0°2724—brought the actual efficiency up to 0°1975. 
In this case, instead of a gain of 4:2 per cent., the 
economy brought about was only 1:4 per cent. 

It is possible that under exceptional conditions with 
high superheat that the reheater may yield a commercial 
economy, but with saturated steam, or with only a few 
degrees of superheat, it seems from Professor Weighton’s 
tests that the reheater is as uneconomical in practice as 
it is in theory. 
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NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be 
held in the Wood Memorial Hall, Newcastle-on-Tyne, at 2 o'clock, 
on Saturday, February 11th. The Council have decided to publish 
a supplementary volume of ‘‘ Boringsand Sinkings in Northumber- 
land and Durham.” Members are desired to send copies of any 
unpublished sections of strata in these counties, or their section 
books, to the secretary, on loan. A small tracing from the 6in. 
Ordnance plan, showing the position of any shaft or bore-hole, 
where it is not already fixed by previous publications, will greatly 
facilitate the work. The G. C. Greenwell gold, silver, or bronze 
medals will be awarded annually, in August in each year, to the 
writers of papers, approved by the Council, recording the results 
of experience of interest in mining, and especially where deduc- 
tions and practical suggestions are made by the writer for the 
avoidance of accidents in mines, 
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THE INTERNATIONAL EXHIBITION AT 


ST. LOUIS. 
No. XXXI.*—MACHINE TOOLS.—II. 

Tue Electric Controller and Supply Company’s motor 
drive controlling- system was shown applied to a 3é6in. 
planing machine, giving a ready control of speed to suit 
various classes of work, and ensuring economy in the 
work. This system can be built for any direct-current 
voltage, as well as for any of the multiple-voltage systems, 
and is specially adapted for planers and shapers. The 
hand controller lever is moved by a pair of dogs, adjust- 


able to give any desired length of stroke, and these dogs | 


are mounted to slide in a T-slotin the edge of the platen. 
A compound-wound motor is directly connected to the 
cross shaft of the planer, and the armature of the motor 
is reversed at each end of the stroke. The accelerating 


Fig. 2—-WHITE SPEED REGULATOR 


switches are mounted at the right of the motor, with the 
necessary resistances behind the switchboard. The 
reversing switch is at the leftof the motor. This switch 
is operated by the dogs, but has a handle operated from 
both sides of the machine, so that the operator can adjust 
the position of the dogs in setting up, and can stop the 
planer at any point of cut or on the return stroke. Above 
the motor are the speed controllers, by which the operator 
adjusts the speed of cutting and reverse strokes with- 
out stopping the motor. Ona planer 36in. by 36in.. with 
12ft. stroke, the following speeds have been obtained. 
The two-voltage system is used—110 and 220 volts—and 
the motor is of 6 and 12 horse-power :— 

| 

} 


Cutting speeds 
at 110 volts 31 33 | 36 
Cutting speeds 
at 220 volts 
Return speeds 
at 220 volts 


15 | 20 25 | 28 39 | 


35 | 38 


38 


224 


18 58 63 | 69 | 73 


73 


52 


43 


32 43 47 | 52 | 58 | 63 | 69 

In medium cast iron, a cut lin. deep at ,3in. feed has 
been made at 50ft. per minute ; in a Bessemer steel ingot 
of 0-20 per cent. carbon, }in. deep, ;;in. feed, 47ft. per 
minute. These and heavier cuts, which the tool steel 


would not stand, have been made without sparking at the 





The Laginzer,’ 











Fig. 3—INDIANOPOLIS SPEED REGULATOR 


commutator. Strokes of 6in. total length are easily 
obtained, and with a cutting speed of 40ft. and return 
speed of 80ft., the platen reverses within ,};in. of a line on 
the cut. This system has also been applied to the revers- 
ing tables of rolling mills, and here the special claim of 
the controller rests on the fact that it precludes the 
possibility of accident to the motor or gearing through 
rough handling of the operating controller, for the 
operator may reverse his hand switch as rapidly or care- 
lessly as he pleases without causing any liability of injury 
or damage. The controller is automatic, and the motor 
is never subjected to more than a given overload, which 
may be 50 or 100 per cent., for which the controller 
is set. 

The Northern Electrical Company had its variable speed 
motors applied to a great variety of machine tools and 
other machines, some direct-connected and others having 
chain-drive connections. 
8 to 1, and 5 to 1, and are fitted with different types of 


* No. XXX. appeared February 3rd. 





They have a variation of 2 to 1, | 


| 

| controller systems. Some had Cutler-Hammer starters 
and non-reverse controllers, others had the Ward- 
Leonard reversible starter and controller. 

The Kohler system of electrical operation and speed 
control of printing presses was shown applied to a large 
press, which was in operation. This system is used by a 
number of leading newspapers in the United States; and 
in England by the London Morning Post and the Man- 
chester Chronicle. Any desired number of push-button 
stations are situated wherever desired. Each consists of 
three buttons anda safe-switch, and from any station the 
pressman can start, increase or decrease the speed, or 
stop the press. A movement of jin. can be made. The 
control is from ten revolutions of the plate cylinders per 
minute—for threading the paper—through twenty inter- 
mediate speeds to maximum speed; or from maximum 
speed to a stop; or the press can be operated at inter- 
mediate speeds. While the pressman is working on the 
press he can set the safe-switch, which prevents the press 
from being started ; or, while he is running it slowly to 
thread the paper, he can set this switch to prevent the 
speed from being increased. It is always possible, how- 
ever, to reduce speed or to stop, but no matter how the 
pressman may use the buttons, the press cannot be 
started or stopped with a jerk. The time required to 
bring the press up from a standstill to maximum speed 
and from maximum speed down to a standstill, is usually 
20 seconds, but the press can be stopped in the few 
seconds necessary to prevent stripping of the gears. 
Undue load on the press, caused by hot bearings, undue 
friction, &c., causes the press to stop, and whenever it is 
stopped—by any cause—the controller automatically and 
immediately returns to the starting-point. 

In the Kohler system two motors are used, the smaller 
one being for light power in making ready, &c.; when the 
demand for power exceeds this, the larger motor is auto- 
matically cut into service. To prevent undue haste in 
delicate work, as in colour printing, the foreman can set 
the safe-switch at any desired maximum, which cannot 
then be exceeded by the pressman. This is one of no less 
than seven different systems for the speed control of 
printing presses, the others being the Bullock, Ward- 
Leonard, Jenney, Consolidated, General Electric, and 
“C, and C.” The last was designed specially for this 
class of work, but has also been applied to large grinding 
and polishing machines. 

Of mechanical variable-speed devices there is, first, the 
Reeves. Two shafts are journaled in a frame, and on 
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Fig. 4—INDIANOPOLIS SPEED CHANGE GEAR 


each shaft are splined two cones which together form a 
V-grooved pulley. Over these pulleys passes a leather 
chain belt, whose cross section is that of a truncated 
cone. The sleeves of the cones are connected by pivoted 
levers, whose ends are attached to nuts on a threaded 
shaft, which can be turned by a hand wheel or gearing. 
Asthe cones forming one pulley are spread apart, reducing 
the running diameter of the belt, the others are corre- 
spondingly brought together. One of the shafts being 
the driving shaft, and the other the driven shaft or 
countershaft, it will be seen that the speed of the latter 
can be varied at will. This is applicable to machine 
tools and to various kinds of manufacturing machinery. 
In the White speed regulator—Power and Speed Regu- 
lator Company—the main shaft and _ countershaft 
have each a long cone pulley, see Fig. 2, Beneath 
these are two idler pulleys, and a leather link belt, 
passes over the cones and around the pulleys, which 
are carried in a sliding carriage. By shifting this carriage 
the position of the belt upon the cones is shifted. The 
two shipper handles, are for starting and stopping and 
for adjusting the speed, a gauge beneath the carriage 
showing the speed at any position. 

A Wetherill magnetic separator in the Mining Building 
was fitted with Rowand pulleys of variable diameter, in 
which cross pieces for the belt bearing can be moved in 
curved slots in the side plates or discs. Still another 
device is the Indianapolis speed-changing pulley, which 
was shown in operation on an 18in. crank shaping machine. 
It has a speed variation of 8 to 1. The hangers carry a 
fixed countershaft, which does not revolve, but upon 
which ride two belt wheels, A and B, in Figs. 8 and 4, 
with curved fianges. The wheel A is belted to the line 
shaft, and transmits the power by three transmitter 
wheels to the wheel B, which is belted to the machine. 
The transmitter, or friction wheels, are journaled in a 
spider—which does not revolve—and their position may 
be changed as desired by the hand-wheel F. When the 
planes of these wheels are parallel with the shaft, as in 
Fig. 4, the two pulleys will revolve at the same speed. 
If turned to the position X X the pulley B will be driven 
at its highest speed; but if the wheels are turned to the 
position Y Y, this pulley will be driven at its slowest 
speed. Within the pulley B is a spring E, which is com- 
pressed or released by a cam operated from the lever C. 
By pulling down the end D the spring is compressed, and 
the belt wheel will revolve; if the spring is released by 
pulling the lever at G, the wheel will become a loose 
| pulley and remain still. This arrangement takes the 
| Place of the usual tight and loose pulleys. 








100-TON LADLE CRANE. 


A FINE example of a high powered overhead electric ladle 
crane has just been designed and constructed by Messrs, 
Thos. Broadbent and Sons, Limited, for the Ebbw Vale Stee] 
Works. The motive power is supplied by six electric motors, 
reduced through machine cut cast steel gearing to give the 
necessary speeds. The crane is of 45ft. span, and capable of 
dealing with loads up to 100 tons, its normal every-day 
working load being 35 tons. The structure as a whole 
embodies many features which are new and ingenious, 
particularly the arrangement of the auxiliary bogie, 
the combination of this with the main hoist being 
novel in its application. In any case, the structure 
presents many points of interest and is worthy of care. 
ful consideration. In the first place the available head 
room above the level of the rails of the runway on which 
the crane works is only 9ft. 10}in. This necessitated a 
considerable amount of scheming in order to get in the gir- 
ders and machinery of sufficient strength without encroach- 
ing too much on the working headway below the crane. The 
arrangements were carried out very cleverly, as may be seén 
from the drawings which we are enabled, through the 
courtesy of the makers, to give on page 133. The main girders 
of the crane, of which there are two, are of the box type, are 
6ft. deep, and are placed Oft. 6in. from centre to centre apart. 
These girders are supported by four pairs of wheels, built 
up of cast'steel centres, and shrunk on steel tires; each pair 
being carried by a separate truck, which gives a free oscilla- 
tory movement in a vertical direction about its centre, thus 
ensuring an equal distribution of the load on the crane 
track. On the top ofeach girder are two lines of rails, spaced 
one foot apart from centre to centre, and on these run the 
wheels carrying the main bogie. These wheels are double, 
and 2ft. in diameter on the tread. They are flanged, and are 
separated by a toothed wheel, the whole double wheel being 
formed out of asingle casting. Only the pair of wheels at 
one end is geared to give movement to the bogie, and the 
driving is acconiplished by two pinions on a transverse shaft 
which obtains its motion through a double reduction gear 
from a 15 horse-power motor running at 600 revolutions per 
minute. The cross traversing speed from this arrangement 
is 50ft. per minute. This main bogie is provided with a two- 
speed lifting mechanism. The lifting motor is of 40 horse- 
power, running at 450 revolutions per minute. It drives 
through single reduction gearing a shaft on which are two 
pinions of different diameter. 

Either one or other of these pinions can be made to revolve 
with the shaft by means of a clutch. They gear with two 
other toothed wheels on a further shaft which drives the 
main lifting spindles through double reduction gearing. The 
main spindle is divided in its middle so that the two halves 
are independent of one another. Each is carried in three 
massive cast steel bearings, the linings of which are in 
phosphor bronze of ample proportions, and each shaft is pro- 
vided with steel machine cut sprocket wheels for gearing 
with the heavy laminated link chain, the links and pins of 
which are all hardened and ground. A reference to the 
drawing will show exactly how the gearing is arranged. At 
the slower speed 100 tons can be lifted at the rate of 4ft, per 
minute, while at the quicker speed the ordinary working load 
of 35 tons is hoisted at the rate of 13ft. per minute. 

The motion working the change gear is arranged in con- 
junction with a brake, which is entirely automatic in its 
action, and comes into play only when the speeds are 
being changed over, the heavy steel crosshead, links, and 
other dependent gear being prevented from running down. 
One end of each chain is, as will be seen, anchored. 
The chain then goes down, passes underneath a sprocket 
wheel carrying the ladle hook, and up over the main driving 
sprocket wheel. At intervals in the chain—each 71 pitches, 
in fact—the pins securing the links are prolonged sufficiently 
to come in contact with two inclined bars, one on either side 
of the chain. The effect of this is that the chain is festooned 
instead of hanging down in one long bight. The guides up 
through which the chains pass when winding takes place are 
splayed at their lower ends so that there is no fear of the pro- 
longed pins catching them. The method of suspending the 
ladle is well shown in the engraving. 

The auxiliary bogie is very ingeniously arranged to work 
inside the main girders. Rails of channel section are built 
upon the webs of the girders which carry the bogie; it is 
entirely apart from and independent of the main bogie. It 
derives its power from three electric motors. Two of these 
are for hoisting, and the third for traversing. The largest 
motor—40 horse-power at 450 revolutions per minute—drives 
through double reduction gearing a winding drum provided 
with two sets of grooves, one right and the other left-handed. 

This hoist deals with weights up to 10 tons which are 
lifted at the rate of 40ft.a minute. The smaller hoisting 
motor is of 10 horse-power and runs at 550 revolutions per 
minute. It drives by means of double-reduction gearing a 
drum grooved for one rope. This is for light weights up to 
two tons, the maximum weight being lifted at 40ft. a minute. 
Another 10 horse-power motor drives the bogie wheels fast 
enough to do the cross-traversing at the rate of 50ft. per 
minute. This auxiliary bogie is protected underneath by a 
plate to prevent damage to the motors by heat. ‘Ihe 
engraving shows the nearest points that the hooks can be 
brought to the sides of the crane. The space between tho 
main girders is covered in by mild steel framing and che- 
quered plates, making a floor at the level of the main bogie, 
for the whole length of its travel. 

It is obvious that this is possible since the heavy laminated 
link chains do not hang down inside but outside the main 
girders. The two bogies, therefore, can be worked indepen- 
dently of and without interfering with one another. It is 
this combination of the two. independent bogies which cha- 
racterises the crane. The smaller bogie can either be used to 
tilt a ladle held by the main bogie or can be used indepen- 
dently as a ladle crane itself, the ladle being held by the 
10-ton hoist and tilted by the 2-ton hoist. 

Parallel to the main girders, and some little way to one 
side of them, runs another lighter box girder. This serves 
two purposes. It carries a platform and also the motor and 
shaft for travelling the crane along the runway. This 
travelling is brought about by means of a 40 horse-power 
motor driving on to a cross shaft running from end to end of 
the girder through single-reduction gearing. At either end 
of this shaft there is a pinion which engages with a toothed 
wheel on the same shaft as the driving wheels. The two sets 
of driving wheels are coupled together at each end of the 
crane by means of a spur wheel of such a Size that it engages 
with the toothed wheels of both driving axles. This will be 
readily understood by reference to the drawings. The crane 
is propelled by this means at the rate of 150ft. per minute, 
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The trucks of the main supporting wheels are carried by 
massive steel castings bolted to the underside of the main 
girders, one at each corner. These fixings are also con- 
nected together by tie bars, one each side of the end truck 
wheels. 

Brakes are provided on the spindles of the motors at the 
commutator ends. These brakes are of the Weston type, and 
each is controlled by a solenoid connected up through a con- 
troller provided with braking positions. These controllers 
give a range of six speeds of hoisting and lowering, and are 
perfectly smooth in working. The pressure for holding the 
load is supplied by spiral springs working against the discs 
which gear with a hub keyed to the motor spindle. 

The current for the main bogie motors is picked up by 
roller collectors, of the design shown on the engraving, from 
eleven cross wires. The wires run alongside the main 
girders under the flange plate. They are further protected 
by a plate running directly above them over their whole 
length. The collecting rollers and the pins on which they 
work are of phosphor bronze. The current for the auxiliary 
bogie is picked up by similar collectors from seventeen cross 
wires which are carried over the top of the auxiliary bogie 
and under the steel chequer plates already referred to. The 
arrangement of the conductor wires is shown in the 
engraving. 

The attendant’s cage is hung at one end under the 
auxiliary girder, and it carries the controllers, resistances, 
&e. A ladder is provided for mounting the platform from 
this cage. 

We had an opportunity of inspecting this excellent piece of 
work as it was nearing completion in Messrs. Broadbent’s 
works, and were struck, not only with the ingenuity shown 
in the design, but also by the good quality of the work put 
into the structure. 








CUDWORTH RAILWAY ACCIDENT. 


We have hitherto refrained from commenting on the 
serious accident that occurred on the Midland Railway 
near Cudworth, on the morning of January 19th, as until 
the second coroner's inquest was concluded we regarded 
the matter as sub judice, but both inquests having ended 
with verdicts tantamount to accidental death, and the 
railway company having accepted liability, we do not 
hesitate to draw attention to certain features associated 
with this accident that demand the attention of the Board 
of Trade and the Midland Railway Co. The inspecting 
oflicer’s report has not yet appeared, nor, judging by the 
length of time taken to prepare these documents, is it 
likely to be issued for some weeks. 

The scene of the disaster is Storr’s Mill signal-box, 
about 32 miles south of Leeds, and the collision was 
caused by the up Scotch express, due to leave Leeds at 
3.18 a.m., catching up and running into the up mail, due 
to leave Leeds at 2.25 a.m. Seven persons were killed, 
and much damage done to stock; but far more serious 
results were averted by the aciion of a goods guard who 
ran along the down line and caused the midnight down 
Scotch express to pull up just short of the wreck. A 
dense fog came on suddenly about three hours previous 
to the accident, and no fog-signalmen being out, the up 
express passed at least three stop signals and reveral 
distant signals at danger. This train was drawn by two 
engines, and according to the standard rules the responsi- 
bility for watching and observing signals when there is 
an assistant engine rests upon the men on the leading 
engine. 

The first point for comment is the fact that no fog- 
signalmen were on duty. When a fog occurs during 
the day or early evening the fogmen find their way to 
their allotted posts automatically, in a sense, but when a 
fog comes on suddenly during the night, as happened on 
the morning of the 19th, the signalmen on duty must 
send for them. At all signal-boxes instructions are laid 
down as to what is to be done. At outlying places the 
intimation must be sent by a prescribed bell signal on the 
block instrument, indicating ‘‘ Fogmen required,” to an 
adjoining box, which must pass it on until it reaches the 
station or point where the messenger is whose duty it is 
to call the fogmen. This man has then to trudge off, far 
and near, to fetch out the men, and under the most 
favourable circumstances it is a long, tiring, and most 
unwelcome task. Further time eiapses before the men 
get to their posts, because if is a rare event for fogmen 
to reside near the signals for which they have to act, and 
they have to go to the signal-box for their hand-lamps, 
overcoats, and supplies of detonators. In the meantime, 
there are no fogmen at the signals to warn drivers! 
Unfortunately, on this particular morning the messenger 
was ill and could not go. We do not know what course 
is usually followed in such an event, but judging by the 
fact that the fogmen did not arrive at their posts for 24 
hours after being called, and that the coroner’s jury at the 
first inquest condemned the arrangements at Cudworth for 
calling fog-signalmen, we may assume that there is no 
provision to meet a contingency of the kind. 

Now we are very loth to add to the expenses 
railway companies already labour under, but it really 
seems a duty they owe to the travelling public that some 
speedier means of calling out fogmen should be intro- 
duced. The ideal is to erect cottages near the signal-box, 
in which the signalmen and platelayers—who generally 
act as fogmen—should reside. Failing that, there ought 
to be no difficulty in establishing electric bell communica- 
tion, such as is provided for the members of fire brigades. 
Perhaps Major Pringle, in his report to the Board of 
Trade, will make some suggestion as to this. 

The second point is to see whether any excuse can be 
found for the driver of the leading engine ignoring so many 
signals. It should be remembered that Midland engines 
are driven from the right, and as signals are generally fixed 
on the left side, drivers have often to rely on their fire- 
men. In this case the driver says his fireman indicated 
by raising his hand that the signals were off. The latter 
was killed in the accident, so cannot deny or affirm this. 
Bat it is in the fog-signalling rules that we are inclined to 
see a reason that, may possibly be a greater justification 
for the signals being ignored, and which may have led to 





the fireman intimating a clear signal. To understand 
this point, it must be remembered that a signal at danger 
is indicated during fog by the explosion of a detonator 
and the exhibition by the fogman of a red light. When 
the signal is off the detonator is withdrawn, so that there 
is no explosion, and the fogman shows a green light. In 
recent years a practice has arisen of making one fogman act 
for the signals for two lines. He stands at the side of 
one line, and places the detonator on the rail by hand, 
and he has a machine which places the detonator on the 
other line. This is done by means of a lever. The 
signalman cannot, therefore, give a hand signal to the 
driver on the line signalled by machine, and the 
trainmen, therefore, when a signal is at clear, get 
no explosion and no hand signal. Let us _ see 
how this works out at Cudworth. All through this 
length of the Midland Railway there are four roads, 
the outside lines being the up goods and down main, and 
the centre lines the down goods and up main. At each 
signal-box the signals for each road are lineable with 
each other—i.r., the distant signal for the up main will 
be in a line with the distant signal for the up goods. 
This, then, is a case where one fogman could attend to 
two lines of way. As signals are fixed on the left of the 
line to which they apply, so the distant signal for the up 
goods would be fixed on the outside, and the signal for 
the up main would be placed between the down goods 
and up main. The fogman would therefore stand outside 
the up goods line, and signal that line by hand, and place 
detonators on the up main line by machine. The Midland 
Company has adopted this method of working, although 
we cannot say whether it is in operation to any extent 
near Cudworth, but we do know that such a machine is 
provided for the up main distant signal at Storr’s Mill, and 
we may therefore assume that at other signals in the 
neighbourhood similar machines are in use, and, conse- 
quently, when passing such signals on the up main line 
there would be no explosion and no green light if the 
road were clear. Is not this, then, misleading, and may 
we not suggest that the driver of the up express, and 
possibly his fireman, concluded from such a state of 
things that the signals, which could not be seen, were at 
“ clear?” 

In an article on a suggested uniform code for 
detonators that appeared in a contemporary a few 
months ago, attention was drawn to this matter, and 
also to the irregular use of detonators—how two ex- 
plosions or one explosion sometimes meant “stop” and 
sometimes “ caution,’ whilst there were also times when 
three detonators were used. The article went on to 
point out that there was no indication at all to provide 
for a clear signal. and the writer of the article suggested 
a uniform code, say, of one to stop, two to proceed 
cautiously, and three for clear. This would certainly be 
a radical change, but it would have the advantage of 
standardising the signals, of providing the third indica- 
tion—clear, whilst a failure of a detonator to explode 
would be on the side of safety. This, then, is the second 
and most important point upon which we look to the 
Board of Trade officer to offer opinions and suggestions. 

The third point is as to whether the signalmen could 
have done anything themselves in the absence of the fog- 
men. Or if they could not, what provision could be 
made to enable them so to do. A regulation in the 
standard rule book provides that in the absence of 
fogmen, the signalmen must put detonators on the 
rails outside their boxes. This, in our opinion, might 
have been done at Cudworth. It certainly was not done, 
but maybe there were good and sufficient reasons for 
this. It may be said that the men have not time to go 
down to do this after every train. If that is the answer 
then we reply that they should make time. Mr. Aspinall’s 
recent circular to the Lancashire and Yorkshire staff—it 
is only fair to say that a similar circular was issued a 
month ago by the general manager of the London, 
Brighton, and South Coast. Railway Company 
says that safety must come first and punctuality 
afterwards, which being interpreted means that delays 
are justifiable when they aim at securing safety. One of 
the signalmen, when giving evidence at the first inyuest, 
was asked a question as to the utility of an apparatus to 
be worked from the signal-box for putting a detonator on 
the rail. The man replied that they had quite enough to 
do already. Perhaps they have; and it may here be re- 
marked that their duties have considerably increased 
lately owing to one of the means provided in recent years 
to facilitate the working of trains. We refer to the tele- 
phone. Signalmen in busy boxes have their time and 
attention frequently taken up by answering some small 
inquiry or attending to some trivial matter, with the 
result that not only is their attention diverted from their 
legitimate duties, but their work is neglected, and having 
voted the telephone a nuisance, they are not prompt in 
attending to it, and consequently some important 
message gets delayed. A sad example of the first 
feature just named—viz., diverting attention from 
legitimate duties, is given in a Board of Trade report issued 
at the end of January on a fatal collision at Brighouse on 
the Lancashire and Yorkshire Railway. A goods train 
arrived and stood onthe main line waiting to be admitted 
into some sidings. The signalman then was called to the 
telephone to transmit a message. Whilst engaged on 
that duty he was asked permission to allow another train 
to approach on the same line as that on which the first 
was standing. Forgetful of that train he accepted 
the second, lowered the signals, and a collision ensued, 
causing the death of the guard of the first train. It must 
not, however, be taken from this recital that we admit 
that signalmen have already enough to do. Even if they 
have, it seems to us that such an apparatus as was 
suggested at the inquest would be _ exceedingly 
useful and save the signalmen from having—a duty 
existing and prescribed—to go down and put de- 
tonators on the rail when the fog-signalmen are not at 
their posts. Such an apparatus is already in use in 
various forms, and is past the experimental stage; but 
were it generally adopted it would require constant 





supervision in order that when required for use —possib], 
after a long interval—it might not be found wanting. (On 
this third point then, as to what the signalmen should or 
might have done in the absence of fogmen, we should 
be glad to have the views of the Board of Trade Inspector. 

As was to be expected, this accident has led to « 
revival of schemes for automatic fog-signalling, and 
admittedly a good case is made out here for such a 
system. An equally good case might also be put forward 
for automatically pulling up the train when the driver 
passed the prsecee f atdanger. We shall be interested to sec 
whether anything is suggested by Major Pringle. It was at 
one time a favourite suggestion of some inspecting ofticers, 
as, for instance, after the Wivelsfield accident of Decembe,, 
1899, and the London Bridge accident of January, 1900, 
and was even mentioned in the annual general report for 
1899. But, perhaps, the inspectors of the new genera- 
tion may be wiser than their predecessors, and as the, 
have been over “lock and block” for preventing 
collisions, not be so keen on recommending the adoptioi 
of apparatus that only meets part of the circumstances, 
The provision of an obstruction working with the 
distant signal that causes a whistle to be blown. 
a bell to ring, or the brake to be applied, should 
the signal be at danger, is a very pretty idea. 
Bui will it indicate to a driver that the road i; 
clear, and if the signal be at danger tell him when it is 
subsequently lowered? So far, the North-Eastern Com 
pany have been the only people to attempt anything of 
the sort on a large scale, and they have now adopted 
Raven's apparatus on their main line and dispensed with 
fog-signalmen. This is an interesting. experiment, the 
working has been carefully watched for three or four 
years, and we shall wait with interest to see the results 
of this winter's working—the first season when no fog- 
signalmen have been employed. 

The Cudworth accident bears resemblance to those on 
the North-Eastern at Thirsk, on December 2nd, 1892, 
and at Northallerton on October 4th, 1894. The latter 
occurred through signals missed in a fog, and in the former 
case the wreck caught fire, as at Cudworth, which brings 
us to the last point on which we wish to comment. The 
general opinion is that the cause of the train taking fire was 
the escape of the gas provided for lighting the carriages. For 
ourselves we are inclined to believe that it was started by 
the live coal from the two engines. In such a violent colli- 
sion as this the contents of the fire-boxes are nearly sure to 
be emptied out on to the line, and what is more natural 
than that the woodwork from the wreck, when falling on 
the live coal, should easily ignite and burn briskly. In 
the Thirsk accident the fire did not break out for an hour 
after the collision, but at Cudworth it seems to have been 
instantaneous, and, possibly, then, the gas escaping from 
the cylinders—although not the original cause of the tire 
—assisted in its spread. We trust, therefore, that Major 
Pringle will deal with this point, as it is a matter that not 
only affects the travelling public, but is deeply interesting 
to the railway companies, seeing that a great deal of 
passenger stock is lighted by gas. 








ELECTRO-METALLURGY IN 1904, 
No. I, 


Tue issues of THe Encineer for January 20th and 
February 5th of last year contained an illustrated article 
detailing the progress made in the several branches of 
electro-metallurgy in the year 1903. The present article 
is intended to carry out a similar survey of these new 
industries for the year 1904, and to bring the information 
of the earlier article up to date. 

The chief events of the year just passed have been the 
publication of the Canadian Commissioners’ report upon 
the various electric iron and steel processes, which they 
had seen in operation in France and Sweden ; the settle- 
ment of the litigation over the Bradley electric furnace 
patents in America; andthe final House of Lords’ decision 
in a similar patent case, relating to calcium carbide, in this 
country. Details of these will be found under the headings 
“Tron and Steel,” “Aluminium,” and “Calcium Car 
bide.” 

No very striking discovery has been made during the 
past year in the domain of electro-metallurgy, and the 
progress that is to be observed has been rather in the 
practical and industrial development of the old processes 
than in the discovery of new ones. In the nickel industry 
retrogression rather than progress has, in fact, occurred, 
but this is due to exceptional causes; and in all the other 
cases in which electric methods have been applied, either to 
the extraction or refining of metals or to the production of 
new metallurgical products, some advance is to be recorded. 
Itis true that this progress has been less than was in 
some cases anticipated, but in view of the slow growth 
which characterised the early years of the electrolytic 
copper-refining industry, and its present enormous mag- 
nitude, it would be rash to assume that this slow 
development is not rather a sign of strength that an 
indication of premature decay. 

Aluminium.—No trustworthy figures are available for 
the output of this metal in 1904; but, although the actual 
production of aluminium appears to be increasing only 
slowly, three of the companies engaged in this industry are 
extending their power plants. In America, in Germany, 
and in Scotland, the generating and reducing plants have 
been added to considerably during 1903 and 1904. 

The British Aluminium Company, with works at 
Foyers, made arrangements for raising fresh capital 
during the past year, in order to develop the water power 
of Loch Leven. The manufacture of calcium carbide, at 
Foyers, has now been entirely suspended, in order to 
devote the whole of the available power to the production 
of aluminium. Two new units of plant for this manu- 
facture were installed during 1904, and by the end of 1905 
it is expected that these will be fully occupied with the 
production of the light metal. Financially, this company 
is in a stronger position than twelve months ago, owing 
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to the writing down of its capital account by £90,000, and 
to improved management, 

In America, the Pittsburg Reduction Company has also 
been extending its reducing plant at the Lower Niagara 
Works, and according to Richards it has now control of 
22,000 horse-power in the two Niagara works, and that at 
Massena. No official figures have been published for the 
output of these, however, for two years, and it is probable 
that since the last official estimate was published—namely, 
7,300,000 Ib. in 1902—there has been little or no increase 
in the production. The new works at Shawinigan Falls, 
in Canada, is controlled by the Northern Aluminium 
Company—a subsidiary company to the Pittsburg Reduc- 
tion Company—and the output is stated to be 9500 Ib. 
per day. Financially, the Pittsburg Company is in an 
improved position, as compared with that of twelve 
months ago. The litigation over the Bradley patents 
has been ended, and the judgment for 3,000,000 dols. 
against the Pittsburg Company for infringement has been 
settled by a compromise as regards this payment and 
future royalties. 

In Germany and Austria, the Neuhausen Aluminium 
Company has now four works under its control, with 
a total of 24,000 horse-power, and the plant at Rhein- 
felden was enlarged during 1904. This company is pro- 
ducing other metallurgical products, however, and it is 
probable that the extensions of its operations and plants 
in recent years do not signify an increased output of 
aluminium. 

In France the industry is practically stationary. 
According to Heroult, the early expectations for the 
growth of this industry have not been realised. In 1902 
1200 tons was reported to have been produced, and no 
figures have been published since that year. 

In Italy a company was promoted during 1904 for 
carrying on the manufacture, by aid of water power, in 
the valley of Pescara, local bauxite being employed as raw 
material. This project is still in the embryonic stage. 

The price of aluminium in ingot and wire form*has 
undergone no alteration during the past year, and 99} per 
cent. aluminium is still quoted in New York at 37 cents 
p2r Ib. for small lots, and at 34 cents for 1000 lb. orders. 

The problem presented by the electro-deposition of 
aluminium attracted much attention during 1904, since it 
was seen that further reductions in the price of the metal 
could only be attained by use of a cheaper raw material 
than at present, and by the introduction of some refining 
process for the crude metal first obtained in the reduction 
baths. Two distinct methods of electro - depositing 
aluminium have been worked out, and it is possible that 
these may develop into processes of some importance. 
Aqueous solutions of aluminium salts cannot, of course, 
be employed, owing to the great affinity of aluminium for 
oxygen. 

S regards utilisation, there is nothing very new to 
report. In America the metal is still being used for 
overhead conducting purposes. In this country, and in 
Europe generally, this application makes little headway, 
owing to the distrust of engineers in the weather-resisting 
properties of the metal, especially in damp climates like 
that of our own country. 

The Goldschmidt method of producing very high 
temperatures by means of aluminium powder has been 
much boomed during 1904, and the use of the metal for 
manufacture. of thermit ought to be growing, in conse- 
quence, rapidly. The fused mass of alumina obtained as 
a by-product in this process of producing molten iron 
‘cr welding purposes is also being utilised under the trade 
name of “Corubin.” The English patent rights for the 
Goldschmidt process have been sold to a new company 
named “ Thermit Limited,” with a capital of £50,000. 

The uses of the metal for printing purposes as a sub- 
stitute for stone, and for explosives, referred to in the 
last article, have not undergone any noteworthy develop- 
ment during 1904. 

Bullion refining.—There is little that is new to report 
concerning this industry since the date of the last article. 
Dr. Wohlwill has published a iarge amount of information, 
however, relating to his process for refining gold which has 
been introduced recently into America, and has stated 
that the interest upon the capital represented by the 
gold present as gold chloride solution in the vats, does not 
exceed 17s. 8d. per 1000 oz. of bullion treated, containing 
85 per cent. of gold. 

Calciumcarbide.—This industry, and the subsidiary one 
of acetylene generation, has not undergone any noteworthy 
change during the past year, and although it is still 
suffering from the effects of the early collapse, it remains 
one of the most important of the electro-metallurgical 
industries. No very trustworthy figures have been 
published in recent years for the number of carbide works 
still in operation. It has been stated recently, however, 
on the authority of Kershaw, that ninty-three works were 
erected, or in course of erection, in 1900; that more than 
one-half of these are still producing carbide, and that the 
output is probably about 60,000 tons per annum. 

As regards consumption, a writer in this paper—sce 
issue of May 13th, 1904—stated that 250 central lighting 
installations of acetylene gas were now in operation, 
and that these were distributed as follows :—United 
States, 100; Germany, 50; France, 50; other countries, 
50. In the United Kingdom sixteen towns and villages 
are reported to have adopted acetylene for public 
and private lighting, the names of these being given 
in the following list :—Aberfoyle, Arklow, Craven Arms, 
Duntanaghy, Edarclarry, Gost, Hawes, Hiilesley, Hun- 
manby, Lee-on-Solent, Neagh, Reotoy, St. Michaels, 
Tandagree, West Swinton and Wilhorn. The average 
price for the gas supplied is 55s. 3d. per 1000 cubic feet. 

The consumption of carbide in Italy and France in 1902 
amounted to 12,500 tons and 13,000 tons respectively, and 
was increasing at a rapid rate in the former country. In 
Germany the consumption in 1904 was estimated to be 
over 20,000 tons. These three countries, therefore, are 
now probably consuming over 60,000 tons of carbide per 
annum. 

In the United Kingdom the Acetylene Illuminating 





Company lost its appeal case in the House of Lords 
against the United Alkali Company, and the Willson 
patents for carbide production, which this company 
owned, are thus declared to be invalid and valueless. 
The manufacture of carbide for this company, at Foyers, 
N.B., by the British Aluminium Company, has been 
stopped, and only two small works, one at Ingleton, 
in Lancashire, and the other at Askeaton, in Ireland, are 
now producing carbide in the United Kingdom. A novel 
use for carbide, which has undergone experimental trial 
during 1904, is as a substitute for carbon in the manu- 
facture of arc-lamp carbons. A pencil made from a 
mixture of 50 | apt cent. carbon and 50 per cent. calcium 
carbide is said to yield more brilliant light than an 
ordinary carbon pencil. 

Carborundum.—The manufacture of silicon carbide 
at Niagara Falls by the Acheson process continues to 
develop, and new uses are being found for this interest- 
ing product of the electric furnace. The power utilised 
in this industry at Niagara is now 5000 horse-power, 
and the output of carborundum in 1903 amounted to 
4,760,000 lb., and was valued at 472,400 dols. One 
furnace operated by this company utilises the equiva- 
lent in electrical energy of 2000 horse-power—the 
furnace being 22ft. long and 8ft. in diameter. One 
of the latest uses for carborundum is as a cement 
for broken or cracked retorts in gasworks, a mixture of 
carborundum and fire-clay being made into a paste with 
water, and used upon the retorts while hot. A solution 
of water-glass may also be used for mixing with carbo- 
rundum for this purpose. 

Copper.—No figures for the output of refined copper 
were made public last year, and the statistics given in the 
last annual review of this industry—see Tuk ENGINEER, 
January 29th, 1904—cannot therefore be amplified or 
brought up to date. The extraction processes referred to 
in the last review are still receiving trial, and no further 
facts have been published relating to the results obtained 
with the Vanoy electric furnace in Chili. A large nuimber 
of important papers bearing upon the control of the electro- 
lytic copper-refining process were published during 1904. 
Magnus, in an investigation of the contact losses in such 
work, has observed that these, in the aggregate, may 
rise to 22°5 per cent. of the total energy employed, -while 
Hutchinson has stated that at Anaconda in 1897 these 
losses represented £11,200 per annum. Addicks, in a 
paper read before the American Electro-chemical Society, 
has discussed the “ Economic Balance in Electrolytic Cop- 
per Refining,” and has given useful hints on temperature, 
current density, and tank resistance, and upon the interde- 
pendence of these three factors in the refining process. The 
same author has also published details of anew and rapid 
method for observing the electrical conductivity of copper 
electrolytes. All of these papers and investigations are 
published in the issues of Electro-chemical Industry for 
January to August, 1904. 

The Elmore Works at Hunslet, and at Schladern, in 
Germany, did not have a very successful year in 1903, and 
the company which controls the latter works has been 
unable to pay any dividends since 1901. The sales in 
1903 totalled 1000 tons, but the price obtained for the 
tubes was £15 per ton lower than in the previous year, 
and this wiped out the expected profits. 

A detailed description of the plant at the Schladern 
Works has been published during 1904, and from this one 
learns that the original Elmore process has been con- 
siderably modified since its introduction. New patents 
have also been taken out recently, for improvements in the 
manufacture of small tubes. Tubes of all sizes, from 
8ft. in diameter downwards, are made. 








THE SPECIFIC HEAT OF SUPERHEATED 
STEAM. 
No. 11.” 


Tur practical importance of a knowledge of the 
qualities of superheated steam has become of late of 
extreme consequence to engineers. The amount of con- 
ductive supply of heat needed for its production is cer- 
tainly one feature of great interest. The expense of 
producing any desired quality increases rapidly with this 
amount of heat, the forcing in of extra heat beyond certain 
limits becoming difficult in a geometrical ratio as these 
limits are exceeded. This increase of cost has to be 
balanced against the advantages obtained from the 
expenditure. To proceed rationally, without overstepping 
true economic limits, there is urgently required clear ideas 
as to what these advantages really are, and also means of 
measuring them with sufficient accuracy. 

There is some confusion, toa certain extent legitimate, 
as regards what happens to the steam on its way 
through the superheater. Practically there is only one 
form of superheater used, namely, a cluster of compara- 
tively small-sized tubes, through which the steam passes 
and is heated by hot gases flowing outside the tubes. 
Now a certain degree of superheating is attainable by 
wire - drawing, and unquestionably the steam flows 
rapidly through the delivery ends of the tubes and suffers 
wire-drawing in so doing to a perfectly appreciable 
extent. There is also always a drop of pressure, partly 
due to frictional tube resistance and partly to wire- 
drawing. The amount of superheating so acquired is 
undoubtedly much too small to be of any practical 
advantage whatever. One runs no risk in declaring that 
it is not sufficient even to dry originally wet steam. On 
the other hand, the drop of pressure jis.. pure dyriamic 
loss, and the kinetic energy of extra velocity cannot be 
utilised to any practical effect. 

The first most evident advantage ‘is increase of volume. 
The drop of pressure is so small as compared with the 
increase of volume—if the superheater be properly 
designed—that no error of consequence would arise from 
applying to the expansion the specific heat under constant 
pressure, if only this were: known authentically, and if 
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there were any exact limit at which it becomes applic- 
able. In some quarters doubt is entertained as to 
whether any material increase of volume is actually 
effected by a superheater. So far as the physical 
fact is concerned, all such doubt is groundless. The 
commercial importance of the volumetric increase is 
quite another thing. The purely thermodynamic advan- 
tage in respect of enlargement of volume alone is 
measured by the increase of the ratio of p v work done 
to the heat supply required. We have calculated this 
ratio through useful ranges of superheat, with the result 
that the percentages of advantage gained in this way are 
found to be unimportant in proportion to the expense of 
the means of attaining it. It does not exceed a very few per 
cent. per 100 deg. Fah. superheat. It is diminished, and 
rendered ecomomically quite migatory, by the circum- 
stance that the adiabatic expansion curve of well super- 
heated steam falls more rapidly, i.e, with a larger 
expansion index, than does that of saturated steam. 

The expense thus involved is mainly due to three items. 
The superheater itself is an expensive thing to make, to 
build in, and to keep in good working order. Then either 
there must be separate superheater furnace or else the 
efficiency of the boiler-heating surface must be lowered 
in order to get the necessary superheater heat out of the 
boiler-flue gases, thereby rendering needful a larger size 
of boiler per unit of evaporative power. And, again, 
per pound of steam used per hour, the size of engine 
must be increased in consequence of this larger volume 
of steam to be dealt with. It is proved unquestionably 
that these extra costs are profitably incurred; but it is 
clear that only a small part of the advantage is derived 
from simple increase of volume—so small a part that by 
itself it would show no commercial profit. 

Avoidance of cylinder condensation is, no doubt, the 
greatest real advantage gained. In old times when the 
disastrous effects of cylinder cooling of the steam were 
not clearly recognised, a loss of anything from 30 to 60 
per cent. of effective steam power often, or even usually, 
resulted from this cause. The loss was not so great as 
in proportion to the condensation, because some of the 
water condensed at high pressure re-evaporated at low 
pressure, and did piston work towards the end of the 
expansion curve. But all the water condensed in the 
pipes and valve chests and drained away by steam 
traps from separators and chests, kc. &c., was total 
unredeemed loss. As the bad effects of water 
in the cylinder became demonstrated, every effort 
was made to drain away every drop before it reached the 
cylinder. This was quite rational, and still more rational 
is the heavy heat insulation of the pipes and chests. 
The former process prevented much of the evil being 
carried on into the cylinder; the latter prevented some of 
it originating at all. In the cylinder itself the evil of 
conductive condensation was mitigated by the application 
of steam jackets. It is certainly better to condense your 
steam outside the cylinder than inside it; but the en- 
thusiastic advocates of steam-jacketing could not be 
induced to perceive that conductive condensation of the 
steam you have produced at great expense in the boiler 
is pure loss wherever it is carried out. Thick cylinder 
clothing is excellent, and, indeed, essential for economy ; 
but it is insufficient because it can never keep the cylinder 
above the average temperature of the steam inside it, 
whereas it is desirable to keep it as nearly as possible up 
to the maximum or initial admission steam temperature. 
Thus, steam jacketing of cylinders for saturated steam is 
justifiable in default of any better method of external 
cylinder heating, and the various attempts to heat the 
cylinders by gas jets seem to have had little technical 
and no commercial success. But the better way is 
evident now that it is well known—namely, to superheat 
the steam above all risk of condensation in any part of 
its passage through the cylinder. It still leaves existent 
the evil of conductive cooling during admission to the 
cylinder, but it is enormously reduced in magnitude 
because of the immensely slower rate at which steam gas 
parts with its heat conductively as compared with the 
similar rate in steam cloud. 

Again, it has recently been discovered that there is 
much less valve and piston leakage with superheated 
than with saturated steam. This can no longer be 
doubted as a fact. The explanation of the fact is not 
yet finally demonstrated. Probably it is two-fold, and 
both reasons depend on the absence of water in the 
joints. 

As said above, the temperature of the very thin layer 
of steam in contact with water of condensation must 
oscillate. The range of tempereture must be consider- 
ably greater when the water is immediately thrust, 
in a minutely thin layer, between two surfaces of 
such high heat conductivity as iron or steel. The water 
in the joint must be materially cooler than the steam 
surrounding other surfaces of the valve, and this very 
probably leads to warping of the metal by way of making, 
for example, the face of a slide valve hollow instead 
of flat. But without this action the whole observed 
difference is very probably amply accounted for by 
the following considerations. A leak takes place from 
high to low pressure through a very narrow passage 
offering much frictional and viscous resistance to the 
flow. There is a steep down gradient of pressure 
from the one to the other end of the leak, and this, of 
course, means a corresponding down gradient of tempera- 
ture. Starting from the saturated condition, it is unavoid- 
able that the steam should largely condense in its passage 
through the leak, the cooling being not only by expansion, 
but also by conduction to the metal surfaces. If observation 
be made at the issuing side very possibly no water may 
be seen, which would be due to the very sudden drop of 
pressure at the issuing edge leading to the vaporisation 
of the hot water coming from the inside of the leaky 
joint. But whenever hissing is heard, or simmering 
bubbles are seen, this proves that water is coming from 
the joint. Starting, however, from highly superheate1] 
steam, the steam may work past the cooling influences 
without condensation, Thus, in the one case we haye to 
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deal with the leakage of water mainly, and in the other 
with the leakage of steam. Now, leakage is essentially 
a volumetric phenomenon ; and so long as the coefficients 
of frictional and viscous resistance, the dimensions of the 
narrow passage, and the pressure difference, remain 
the same, there will be the same flow of volume 
per second, whatever be the density of the flowing fluid. 
Steam and water have different coefficients of friction 
and viscosity, but the difference is in a very small ratio 
as compared with that of their densities. The observed 
differences of leakage between superheated and saturated 
steam are in much smaller ratio than would correspond 
with the supposition of equal cubic inches of water and of 
steam passing the leak per second. It is clear that in 
order to minimise leakage, the correct method is to avoid 
any condensation of the steam inside the leaking joint, 
and our chance of doing so with superheated steam is 
much better than with saturated steam. 

Again, in the exhaust, advantage arises from superheat 
if this does, as it ought to do, keep the cylinder and 
exhaust passages free of water and steam-cloud. It 
will not do so if the initial superheat be too small, but 
with dry steam exhaust the pressure gradient required 
for the velocity of exit corresponding with the size of 
exhaust passage is certainly smaller than with steam- 
cloud or steam mixed with masses of water. This is so, 
simply because of the lesser mass per unit of volume to 
be accelerated and driven out. The back pressure on the. 
piston is nearly all due io this pressure gradient through | 
the passages by which the steam escapes to the con- 
denser or to the air, and thus really effective superheating | 
materially reduces the cylinder indicated loss by back | 
pressure. 

There remains much that might be usefully said con- | 
cerning reheating between the stages of multiple- 
expansion engines, but no more space can be spared in 
this article for further consideration of the complicated, 
but, in many respects simply intelligible, problem of 
steam superheating. 








THE ELECTRIFICATION OF THE DISTRICT 
RAILWAY. 
nO. 3” 

THE sub-stations of the Metropolitan District Railway 
supply direct current to the southern half of the Inner 
Circle, to a very wide area extending from East Ham to 
Hounslow, and from Sudbury to Wimbledon and Rich- 
mond. These points form approximately the bounds of 
the company, and are all primarily supplied with power 
from Lots-road. As all the sub-stations are to a great 
degree similar in design and construction, it will suffice to 
select one of them, viz., that at Charing Cross, for 
description. Three-phase current at 11,000 volts is sup- 
plied to this sub-station from Chelsea by means of four 
feeders, and after being converted to direct current at, 
approximately, 600 volts, is conveyed by twenty-four 
cables to the live rail. In addition, there are direct- 
current feeders that supply energy to the tube stations for 
operating the lifts, and alternating-current feeders set 
apart for the lighting of the stations and tunnels. Figs. 6 
and 7, which give a plan and cross section of the Charing | 
Cross sub-station, show the general arrangement of the | 
plant. Westinghouse spark-gap lighting arresters are | 
inserted to protect the feeders directly upon their entrance | 


into the building, after which they pass to isolating switches 
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| method of operation as the isolating switches, these bus | three sections, each feeding two lighting circuits. These 
bar sections may be so connected as to use the feeders | run in duplicate to the District Railway, the Charing 
separately or in parallel, as desired, and similar selector | Cross, Euston and Hampstead Railway, and the Baker. 
switches being included in the rotary circuits, a flexible street and Waterloo Railway respectively; and are each 
and convenient arrangement is secured. The pressure | provided with integrating wattmeters for measuring their 
tranformers used in connection with the measuring instru- | consumption. The instruments and controlling gear arc 


TIS MWAAM ITS 
WRG BTR 


ments are also provided with selector switches, and thus 
may be connected to any particular pair of bus bars, if 
necessary. The transformers for the alternating-current 
lighting circuits are connected to the middle set of bus bar | 
selector switches, which arrangement makes it possible to 
supply the load from either pair of incoming feeders. The | 
circuit to the primaries of the step-down transformers | 
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Fig. 7-CHARING CROSS SUB-STATION—CROSS SECTION 


is completed by isolating and main oil switches in series, 
and connection is made from the secondaries to the 
collecting rings of the rotaries through sets of three 
single-pole knife switches. The main oil switch of each 
converter is, in the ordinary way, hand operated, but it 
is also fitted with an overload time limit relay, which 
comes into operation, automatically tripping the switch 
if a prolonged short-circuit or overload occurs. In 
addition, there is a push on the switchboard, the pressing 
of which will electrically open the main switch. Two 
knife switches, one for each pole, are provided for the 
direct current side of the rotary converter, and there is 
also a reverse current circuit breaker in the negative side, 
and the usual equalising switch, which latter, however, is 
not placed on the switchboard, but on a cast iron pillar 
close to the machine. A small induction motor, coupied 
direct to the shaft, is provided for starting each rotary, 
and its switch is placed on the alternating-current con- 
verter panel of the switchboard. 

As direct current is supplied from this sub-station to 
three railway systems, controlled by the Underground 
Electric Railways, Limited, it has been necessary to split 
the positive bus bar up into three sections on the far side 
of the main load panel, and in each of these is interposed 
a suitable direct-current integrating wattmeter. The 
first and second measure the power in cne train section 
and four track feeders; the third, that in two 
track feeders, and the three other cables that 
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Fig. 6—CHARING CROSS SUB-STATION—PLAN 


of a single knife pattern, and operated by a long insulating | 
pole fitted with a hook at the end. These switches are 


operating the lifts are 


convey the current for 
All lighting is carried out 


fitted in a like manner. 


only intended to be used on rare occasions, their function | on the three-phase system, each sub-station being respon- 
being to cut the pressure off from the oil brake feeder | sible for as much as lies half way between it and those on 
switches when cleaning or repairs are to be undertaken. | each side of it. By the use of inter-connecting switches 
Like arrangements are made upon the other side of the | it is possible, however, to couple up the sections so that 
oil switches, that is, between them and the bus bars. | the lighting will not be interfered with in the event of a 
Reverse current relays are installed for the protection of | sub-station breaking down or being stopped. A Westing- 
the high-tension feeders from the sub-station end, so that | house type B triple-pole automatic oil switch—Fig. 8— 


if a short-circuit should occur on any feeder, current may | is interposed between the main switchboard and the high. | 


not flow to it from the sub-station bus bars. These | tension lighting panels, which are mounted separately and 
latter are divided into four sections, each of which has | distinct from the former. The current is transformed 
one feeder and one rotary converter connected to it. By | down, and then passes through a triple-pole switch and a 
the agency of selector switches of the same type and| small separate set of bus bars to the low-tension 
eae d Feb at ear ' alternating-current bus bars, which are divided- up into 
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mounted upon polished blue vermont marble panels, 
which collectively have a total length of 69ft. 4in. 
Referring to Fig. 11, page 140, and beginning-from the 
right-hand side, there are first the six alternating-current 
lighting panels referred to above. Each pair of these 
contains two double-pole circuit breakers, two ammeters, 
one integrating wattmeter, two 800-ampére triple-pole 
knife switches, and one triple-pole 1000- 
ampére switch for connecting the sub-light 
ing bus bars and the main bus bars. There 
are also two triple-pole two-way 100-ampére 
switches for starting the fan motors that 
supply cooling air to the transformers, and 
one triple-pole main switch for disconnecting 
the lighting transformer on the low-tension 
side. The usual swinging arm is attached 
to these panels, in this case carrying a 300. 
volt instrument, and plugs and sockets are 
provided that will allow of its connection to 
any phase and any low-tension feeder for 
purposes of voltage measurement. The 
four in-coming high-tension feeders are con- 
nected, two each, to two instrument panels 
placed adjacent to the lighting section of the 
board. These panels are fitted each with 
six 300-ampére ammeters, two synchroscopes, 
two integrating wattmeters, and two poly- 
phase reverse current relays. Adequate 
illumination of the instruments is obtained 
by four incandescent bracket fittings. Two 
red signal lamps below the ammeters are so 
connected with the two main feeder switches 
that they will light up, and so warn 
the attendant, in the event of either of these opening 
automatically on a fault. These panels also contain two 
push buttons for tripping the main oil switches, and two 
voltmeter switches, one for each feeder. Following the 
feeder section of the board there are four alternating- 
current low-tension panels for the rotary converters, each 
of which contains a large illuminated dial ammeter, 
one power-factor meter, and one polyphase, overload, 
time-limit relay. Red lamps are also fitted and 
connected with the main switches for the purpose 
described above. The alternating current side of the 
rotary is controlled by three large single-pole knife 
switches placed on the lower portion of the panel, and the 
sub-base of each contains a starting switch for the induc- 














Fig. 8—THREE-POLE OIL SWITCH 


tion motor used for starting the converters. Centrally, 
placed above the four panels, is a Westinghouse synchro- 
scope mounted on a double-jointed bracket that enables 
it to be turned in any direction. 

The four direct-current panels for the same machines 
stand next, and contain each one 4000-ampére circuit 
breaker with a reverse current relay attachment, one 
large illuminated dial ammeter, one voltmeter plug 
switch, two 4000-ampére single-pole knife switches, and, 
on the sub-base a rheostat dial switch. Then follows the 
main load panel, upon which are mounted an illuminated 
dial voltmeter for the bus bars, and another similar one 
for the machines, and an illuminated dial ammeter that 
measures the total bus bar current. Next is the watt- 
meter panel containing three instruments of 8000, 6000 
and 4000 ampéres capacity respectively, which are used 
for measuring the power supplied to the three lines before 
mentioned. The lift panels follow this, three in number, 
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and each fitted with a suitable wattmeter for measuring 
the power absorbed by each railway in its lift circuit. 
After these come twelve train section and track feeder 
panels with a capacity each of 3000 ampéres. They 
are individually fitted as follows :—Two single-pole, 3000- 
ampére circuit breakers, one 4000-ampére illuminated dial 
ammeter, and two 8000-ampére single-pole knife switches ; 
this double-pole arrangement being necessary, as both the 
positive an negative current rails are insulated from 
earth throughout. The bus bars, which are built up of 
Gin. by jin. copper strap, are arranged with a ventilating 
space between each section, instead of being clamped 
together solid as is the common practice. The small wiring 
of the switchboards, which so often constitutes a danger, 
has been very carefully carried out, and is neat and at 
the same time thoroughly mechanical. The low-ten- 
sion alternating-current ammeters are all operated by 
small series transformers, which in themselves are a 
novelty. They consist only of a magnetic circuit and a 
secondary winding, and all that is necessary is to slip 
them over the switch studs which form the primary. 
inducing, by the virtue of the current flowing in them, the 
secondary current that operates the instrument. The 
arrangements at the back of the board may be seen in 
Fig. 12, page 140. 

By the arrangement of the whole of the high-tension 
gear, such as cable ends, series transformer, &c., on an 
incombustible brick wall divided into small cells, fire and 
life risks are reduced in a great degree. In similar, but 
horizontal, cells the high-tension bus bars are placed, and 
the lightning arresters have each a separate cubicle with 
a fire-proof door, completely isolating them but rendering 
access easy. Hand operation is used for all the 
oil break switches in the sub-stations, and this is 
effected through gearing by large levers; as before 
mentioned, they are electrically tripped. The switches, 
which are shown in Fig. 8, are erected in a masonry 
structure with each of their three poles, and the 
oil tank in which they are immersed, in a separate fire- 
proof compartment. Two stationary contacts mounted 
in large porcelain insulators are provided for each pole, 
one being connected to the incoming lead and the other 
to the outgoing. The movable contact consists of a 
copper bridge piece mounted on the end of a strong 
wooden rod, which latter is fastened at the upper end to 
« cross bar common to all three poles. In closing, the 
magnets mounted on the top raise the contacts, with the 
assistance, initially, of a pair of balance springs, and 
through the agency of a system of levers that give a 
straight line motion. The switch is kept closed by a 
toggle joint which automatically locks the levers, but 
upon putting the tripping gear into action, the toggle is 
released, and gravity, assisted by a powerful spring, 
causes thé cross bar and contacts to drop to the open 
position. The oil tanks, which may be readily disengaged 
from the contacts, are constructed of heavy sheet metal 
and lined inside with an insulating cement moulded 
to fit closely round the terminals and moving contacts. 
The amount of oil required is thus reduced toa minimum, 
and the wooden rod carrying the contact piece interposes 
a barrier between the two terminals of each pole. The 
tank is fitted with a gauge glass that shows the oil level 
at sight, and draining and refilling arrangements are pro- 
vided that allow the oil to be changed without putting the 
switch out of service. The small double-pole, two-way 
knife switch mounted on the top of each case is connected 


in the red lamp indicating circuit above mentioned, and | ; 
is operated by the movement of the main switch levers, 
changing its position as the switch moves from “on” to 
* off,” or vice versd. The essential advantages claimed 
by the makers for this oil break switch may be shortly 
summarised as follows:—It has a positive and direct 
action; the open portion is maintained by gravity; all | 
live parts are immersed in oil; it has high insulation and 
great freedom from fire and shock risks; it has great | 
accessibility for cleaning and repair. Fig. 9, page 140, | 
shows several of these oil break switches as arranged in | 
the Hounslow sub-station, another portion of which is | 
shown in Fig. 10, page 140. The British Westinghouse 
Company is responsible for the design, manufacture, and 
installation of all the buildings and plant of these sub- 
stations. 











NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Ad- 
tiralty :— 

Engineer Lieutenants.—J. H. H. Ireland, to the Firequeen, 
and H. Toop, to the Vivid, for supervision of instruction of E.R 
Ratings in Belleville and other large tube boilers; F. W. Mar- 
shall, to the Pembroke, A. C. Darley, to the Firequeen, and F. 
Pring, to the Vivid, for instruction of boy artificers ; C. V. Eyre, 
to the Pembroke, W. McGregor, to the Firequeen, and C. E. 
Eldred, to the Vivid, for mechanical and stokehold training of 
seamen’s ratings ; H. W. Heyes, to the Active, for the Skipjack ; 
A. R. Brown, lent to the Firequeen for oil fuel course; F. A. 
Gordon, to the Wildfire, J. B. Wilshin, to the Firequeen, and 
J. L. Kimber, to the Vivid, to assist the Engineer Rear-Admiral ; 
A. F. Jones, to the Firequeen, and W. J. Ford, to the Vivid, for 
instruction of E.R. Ratings in T.B,’s; H. T. Canning, to the 
Firequeen, and L. J. Cook, to the Vivid, for charge of Depét 
Stores ; J. H. Jenkin, to the President, additional, for service as 
resident engineer overseer for general work in Scotland district ; 
and H. Toop, to the Vivid, additional, for supervision of instruc- 
tion of E. R, Ratings in the Skipjack ; F. W. Bromley, to the Fire- 
queen for the Hercules, for voyage to Gibraltar; W. R. Fendick, 
to the Bacchante; A. P. L. Dupen, to the Diamond, on com- 
missioning ; L. J. Stephens and A. E. Cock, both to the Hermione, 
and for the Forte on recommissioning; A. T. P. Read, to the 
Vivid, additional, for the Leven ; H, R. Sparks, to the Scylla, on 
recommissioning ; A. Whitmarsh and W. Dixon, to the Surprise, 
on recommissioning ; G. T. Paterson, to the Leander, additional, 
for the Cynthia ; H. Basson, to the Flora, on commissioning ; E. 5. 
Silk, to the Pyramus ; F. Morrison, to the Vivid, additional, for 
the Renown ; E. W. Chamberlain, to the Goldfinch ; W, G. Law- 
rence, to the Surprise, additional, and on commissioning ; J. N. 
Tucker, to the Cesar. 

Engineer Sub-Lieutenants.—E. C. Green, to the Pembroke, for 
instruction of E.R Ratings; and S. I. Coopper, to the Pembroke, 
for charge of Depdt Stores; A. V. Eldridge, to the Diamond, and 
H_ B. McGhie, to the Hermione for voyage home; and C. R. J. 
Randall, to the Aboukir. 

Chief Artificer Engineer.—W. T. Bickell, to the Emerald 





THE BROTHERHOOD MOTOR CAR. 
No, IIL.* 
One of the most striking departures from the orthodox 
practice in automobile construction which has been intro- 
duced in the Brotherhood car is in connection with the 














Fig. 12-CHANGE SPEED LEVER AND CONTROL GEAR 


change speed lever, which is clearly shown in Fig. 12 here- 
with. It will be seen that the handle by which the lever 
is moved through the different positions of the sector is 
pivotally mounted so as to be capable of lateral movements. 














Fig. 13--CONE CLUTCH 


To either side of it are attached the rods which actuate the 
pawls in the sector to allow one or other of the gears to be 
brought into action, and at the same time a clear indication 
s given of the position of the gears without taking the eyes 
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Fig. 14—CONE CLUTCH OPERATING GEAR 


of the driver from the road. Although time will probably be 
required for the driver to accustom himself to the wrist 
action necessary to operate this lever, it is claimed that it is 
simpler to manipulate than the usual pattern of double or 








° No. [, appeared February 3rd. 


treble gate levers, and obviates the necessity of springing or 
sliding the lever sideways. The cone clutch shown in Figs. 13 
and 14 is made of aluminium in the form of a fan for inducing 
a draught throught the radiator. It has a leather face, with 
small flat springs interposed between the leather and the 
metal. These springs allow the clutch to engage more 
sweetly than would otherwise be the case. The clutch has a 


central thrust bearing, and possesses the material advantage 














Fig. 15S—BAND BRAKE WITH ROAD WHEEL _REMOVED 


| of being easily detachable without necessitating the remova? 
of other parts. The angle of the cone adopted is the result 
of careful calculation and experiment. 

Too much attention cannot be given to the brakes of 
| high-powered cars, and the makers may be complimented 
on the very thorough manner in which they have ap- 
| proached this feature. They have adopted a new type 
of compensated band brake, composed of two semi- 











_Fig. 16—BAND BRAKE ON CROSS SHAFT 


circular ‘stec . bands fitted with renewable metal liners, 
carried on two pivots, machined so as to exert uniform 
pressure on the circumference of the brake pulley. The 
| brake band has an extended spring-scissor motion about a 
fixed pivot, assuring immediate release when thrown off, and 
preventing contact when not in use. They are applied by a 
direct pull-on by a toggle motion. The foot brakes on both 
external ends of the cross shaft are applied by one foot lever. 
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Fig. 17—STEERING GEAR 


As will be seen from Fig. 16, brackets carry the suspension 
pivot, and the toggle is bolted independently to the frame. 
he brake pulleys are bolted to a boss securely keyed to the 
cross shaft, and are easily detachable by removing four bolts, 
while the brake bands and pulleys, being attached indepen- 
dently, can be easily removed. The hand brakes—Fig. 15— 
are operated by ‘‘pull-on’’ lever acting on rings securely 
| bolted to the rear road wheels. The brake bands are carried 
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on arms attached to the axle, independent of the brake rings, 


and the road wheels are easily detachable without removing 
or affecting adjustment of the brake bands; while the brake 
bands are also detachable without removing or affecting the 
road wheels. 

As stated previously, the control of the car is effected by 
the steering wheel and two foot levers only, one being a 
push pedal, the first motion of which throws out the clutch, 
and the remainder of the motion applies foot brakes. The 
second lever controls the speed of the engine by actuating the 
variable inlet valve gear, through the medium of a foot-plate 
working with a lateral movement, and arranged so as to 
enable a wide variation of engine speed to be obtained as 
desired. This lateral motion is also quite a new feature for 
foot pedals. 

The steering gear consists of an irreversible worm and 
wheel with inclined steering pillar, having hollow central 
tube, with horn bulb screwed into the centre of the wheel so 
as to remain constantly in most convenient position. The 
inclination of the steering p'llar and wheel is adjustable to 
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Figs. 18 & 1I9—SECTIONS OF RADIATOR 


varying angles to suit the driver, by the single loosening of 
three nuts only, as shown in Fig. 17. A large steering lock | 
has been provided enabling the car to be turned in short and | 
narrow spaces. ae 

The radiator shown in Figs. 18 and 19 is of special design 
and bolted to the front of the frame. The circulation of the 
water is arranged to pass through the tubes in series to pre- 
vent stoppages, and in case of deficit in the water supply, 
cause the water to flow through the coolest tubes, assuring 
maximum efficiency under all circumstances. The tubes are 
staggered, and arranged in a manner which will ensure the 
draught of air to come in contact with all the surfaces of the 
tubes and fins. The water circulation is so arranged that, 
should the pump cease working, natural circulation will 
ensue. The pump is of the rotary type, running at slow 
speed, with positive action. It is driven by gearing direct 
from the engine. The pump vanes are mounted on the 
spindle, and encased in a gun-metal cone, providing large bear- 
ing surface for the thrust, and preventing the vanes from 
damaging the pump casing when worn. The water capacity 














Fig. 20—SPROCKET WHEEL ON ROAD WHEEL 
is two gallons. The petrol is supplied to the carburetter by 
pressure. 

The road wheels are of the artillery pattern, well dished, 
and the spokes and felloes are made of acacia. The rear road 
wheels are fitted with a steel driving ring—Fig. 20—assuring 
perfect truth of the sprocket ring and chain alignment, and 
greatly adding to the strength of the wheels. Ball bearings 
of the Hoffmann pattern are provided on the road wheels. 
These have two sets each of large-diameter balls, running in 
hardened steel races, for journal and thrust loads respectively, 
accurately made to ;;4,;in., ensuring minimum friction and 
long life. 

The frame of the car is low, and all parts of the engine and 
fittings are easy of access, whilst ample clearance has been 
allowed under the point nearest to the ground, obviating the 
risk of striking gate stops or other similar objects. The 
wheel gauge is of an increased dimension, allowing the load 
to ride easily between the wheels, whilst the overall dimen- 
sion outside the axle caps is only 5ft. 2in, 





Although many engineers might take exception to the 
rather bold uses to which cast steel has been applied in this 
car, test pieces of this erstwhile untrustworthy metal which 
were brought under our observation showed remarkable 
qualities under tensile and torsional stresses, and the 
behaviour of the very light castings will be watched with much 
interest. The workmanship displayed throughout the whole 
of the chassis 1s of the highest standard, and will bear com- 
parison with that in the best products of France and 

jermany. 








ROYAL COMMISSION ON COAL SUPPLY. 
(Concluded from page 113.) 
PRODUCTION OF POWER, 

For mary years a large amount of experimenting has been done 
with a view to the discovery of some process for burning fuel in the 
form of an impalpable powder, the idea being to feed the furnace 
with a blast of air and the fine powder, which will burn like 
sprayed oil or a gas jet. We have it in evidence that such pro- 
cesses have been worked success- 
fully in experimental plans, but, 
so far as we know, there are no 
installations at present in opera- 
tion in this country at which such 
powdered fuel is used commerci- 
ally and successfully, It is re- 
ported, however, that they have 
found favour in Germany, and 
have been largely used in Berlin. 
It is claimed that by such appli- 
ances the maximum heat can be 
got out of the coal, and that 
small dusty coal, as well as peat, 
lignite, &c., can be utilised to 
advantage. It is further claimed 
that dirty coal can be used, even 
if it contains a large percentage 
of ash, and, according to one 
witness, the only limitations are 
that the coal used must contain 
not more than 14 per cent. of 
moisture, and not less than about 
21 per cent. of volatile matter. 


CoMBUSTION OF Gas OBTAINED 
AS A By-propvct. 

Blast furnace gas. —In_ this 
country an enormous quantity of 
waste gas is made in blast fur- 
naces, of which insufficient use is 
made at present. Some idea of 
the value of this source of power 
will be given when it is stated 
that the estimated amount of 
waste gas is equivalent to 1000 
horse-power for every 100 tons of 
pig iron made, and that the esti- 
taated potentia power of this 
waste gas if it were utilised for 
power purposes would displace 
and save from 2-3 million tons of coal annually—on a moderate 
estimate, 

For many years these waste gases have been successfully applied 
for heating stoves for the hot blast, and raising steam for the blow- 
ing engines, pumps, and lifts. The problem of using them in gas 
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| engines, and so producing power direct, has for some time also 


attracted attention; but not much has hitherto been done in 
practice in this country, although they have been successfully used 
in Belgium and Germany for blowing, as well as for general power 
purposes. Most of the difficulties in making suitable engines, and 
in purifying the gas, seem now to have been overcome, and the 
initial cost of an installation is stated to be approximately the same 
as that of a good steam plant. 

It has been suggested, and there is every reason to believe, that 
the distribution of power by electricity would be economically 
possible from blast furnaces, as centres of power, the energy 
obtained in this way replacing a large amount of the energy at 
present produced by the direct consumption of coal. 

The value and waste of coke-oven gas have already been referred: 
to in connection with the manufacture of coke. It is difficult to 
estimate the amount of potential power from this source, but it has 
been calculated that, assuming that an oven is carbonising at the 
rate of 7 tons a day, the waste gas from such an oven would be 
equal to about 40 horse-power in a gas engine. 

MANUFACTURE AND Usk oF Gas FoR GAS ENGINES, 

Gas engines are now established as the most economical of heat 
motors, and it is said that if the average steam engine and boiler 
installation of to-day, with its average consumption of 5b. of coal 
per horse-power hour, were entirely replaced by gas producers and 
gas engines, the 52 million tons of coal which it is estimated by 
Mr. Beilby are consumed for power purposes at mines and factories, 
would be reduced to 11 million tons. The possibility of this enor- 
mous economy seems to be established by the results of many 
trials, by which it is proved that power can be generated by gas 
engines in almost any locality and on almost any scale with the 
consumption of 1 lb. of average slack per indicated horse-power per 
hour. The general introduction of gas engines and the use of 
producer gas could not, therefore; fail to have an important effect 
upon our coal consumption. 

At the time when gas engines were restricted to the use of 
ordinary illuminating gas, the conditions under which they could 
be used were greatly limited, but even then considerable advances 
were made, The next step was the successful application of fuel 
gas made from coke or anthracite to the ordinary gas engine, but 
little real progress was made until the successful application of 
producer gas made from ordinary bituminous slack. Even now it 
cannot be said that the gas engine has reached its final stage of 
perfection, and there appears still to remain a large field for the 
attainment of increased efficiency both thermally and mechanically. 

Economy of producer gas plants.—According to the witnesses 
much economy of fuel results from the use of producer gas plants, 


| but this depends on several conditions, especially their size and 


their load factor. The fullest economy is obtained in large plants 
of 4000 horse-power and upwards with recovery of by-products, in 
which case the cost of the coal is balanced by the value of the by- 
products ; without recovery of the by-products it does not pay to 
put down plant for bituminous coal of less than, say, 100 horse- 
power. On the Continent small anthracite plants are put down of 
10 horse-power, and in this country some are in use of 20 horse- 
power. Up to at least 100 horse-power anthracite or coke plants 
are the most economical, but as to plants beyond 100 horse-power 
the cpinion of witnesses differ, some preferring anthracite plants 
up to 250 horse-power. 

As for the quality of the coal which can be used in producers of 
the modern type, any coal which does not cake excessively will 
suit if it contains sufficient nitrogen recoverable as ammonia. Coal 
with a large percentage of ash can be used, and, according to Mr. 
Crossley, who has already got good results from coal with 30 per 
cent. of ash, there is no reason to think that 50 per cent. of ash 
would be prohibitive. It would be difficult to exaggerate the 
importance of the development of these gas-producing processes, 
which are said to have rendered practicable the utilisation of 
inferior coal, and have thus enormously increased the available 
resources of the country, 

It is in evidence that water gas is a very convenient fuel, if it is 
possible to obtain an ample supply of suitable coke at a sufficiently 
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moderate price. Compared with producer gas, it has from 2 to 2h 
times the calorific power, and, being practically undiluted with, 
inert constituents, it can be distributed in smaller pipes, 

Alcohol is used in motors abroad to a considerable extent, but it 
is only as a substitute for oil that its use is suggested. As a fuel 
it would not replace any large amount of coal. 

Experimenta! borings at several places in Sussex have proved the 
existence of natural gas. We cannot, however, form any opinion 
as to the quantity available, 

For high powers on land and water, as well as for railway trac. 
tion, oil has for many years been used effectively and economically 
as a substitute for coal in steam raising, especially in Southern 
Russia, and this application of petroleum is rapidly extending 
wherever supplies can be obtained at a cost per ton not exceeding 
double that of steam coal in the locality at the time. The merits 
of liquid fuel are now generally recognised, and the only thing 
lacking is the assurance of an adequate and regular supply at a 
low enough price. 

On steamships.—For use in steamships the advantages of liquid 

fuel are marked. Weight for weight, it occupies less space than 
coal, and, when effectively burned, has about double the calorific 
value. Moreover, it can be easily controlled, while there is a con 
siderable saving in stoking, and the bunkers can be replenished 
with ease and rapidity. Oil can also be used to advantage in con 
junction with coal or with a base of inferior coal, lignite, peat, or 
wood, 
Taternal combustion engines.—The employment of petroleum in 
internal combustion engines of the gas engine type is a compara 
tively recent development, In their earlier forms oil engines were 
practically confined to the use of a highly volatile description of 
petroleum, such as is now used, under the name of petrol, for 
motor cars, motor launches, and submarines, Any description of 
petroleum products or crude petroleum itself can now be made 
available as a source of power, provided that suitable appliances 
are employed. 

There has been much disposition in recent years to speak of oi! 
fuel as if it were a serious competitor of coal and a real substitute 
for it. The facts before us do not bear out that view. Dr. 
Boverton Redwood in his evidence has given us a valuable account 
of the present and prospective sources of supply of petroleum and 
its allied products, and while he thought there was ample scope for 
energy and capital in searching for and opening up fresh sources 
of supply, he expressed himself very strongly against the possi- 
bility of any largely extended use of petroleum as a substitute for 
coal, He pointed out that the world’s production of coal in 190] 
was 777 million tons, and that in the same year the world’s produc 
tion of petroleum was 22 million tons, or only 2-8 per cent. of the 
weight of the coal. 

The conclusion we have arrived at as regards the use of oil fuel 
in this country is that which is expressed by Dr. Boverton Redwood 
in answer to Question 13,559, when he said, ‘‘I think there wil) be 
certain selected applications of liquid fuel where the advantages of 
employing such a fuel are especially obvious, but for anything like 
general employment I cannot see where we are to look for adequate 
supplies.” Mr, Beilby was also very definite on this point, and he 
thought that no extensive use of oil fuel is likely to take place in 
this country, as the home supply is inadequate and the prices 
fluctuate too greatly ; nor could he see how it would be possible to 
import oil in bulk at a price sufficiently low to compete with coal. 

Yonclusion.—We are convinced that coal is our only reliable 
source of power, and that there is no real substitute. here are, 
however, some possible sources of power which may slightly relieve 
the demand for coal. 

PRODUCTION AND TRANSMISSION OF POWER, 

Before passing away from possible economies in power produc- 
tion it is necessary that we should refer to the savings which the 
witnesses anticipate from the increase of central stations for the 
generation and production of power in bulk. 

Hitherto, nearly all such stations in this country have been 
worked by steam power, and although there are a few gas-engine 
stations, it is stated that they do not compare favourably with 
steam-engine stations in practice. It is admitted, however, that 
gas engines ought to, and will in future, displace the reciprocating 
steam engine for driving dynamos for large power. 

Dr. Hopkinson has made an interesting comparison between 
steam plants and gas plants for central power stations. After 
giving detailed figures he sums up in this way :—‘‘ Hence it 
appears that such a central station as has been described, if 
equipped with gas plant, will involve a capital outlay approxi- 
mately the same as with steam plant, and that the a 5 
tion, if worked at full load continuously, will be reduced in the 
proportion of 100 to 83, and if with a load factor of 25 per cent , in 
the proportion of 100 to 35. These figures only represent the 
actual saving in fuel. The economy in the money cost of fuel is 
much greater, owing to the fact that coal can be used in the pro- 
ducers, which can be supplied at less cost than coal for use in the 
steam boilers, proportionately to its calorific value, and also to the 
fact that the recovery of the ammonia may taken as a direct 
saving in fuei cost, equal, in the case of coal used in the producers 
worth 7s. per ton, to a saving of 4s. 6d per ton at the present price 
of ammonia sulphate.’ 

PRODUCTION OF LIGHT. 

Considerable economy in coal consumption seems to follow from 
the extended use of the incandescent mantle. The witnesses are 
agreed that if it were universally used there would be no need for 
illuminating power in gas, and it would be possible to use water 
gas or lower power coal gas for incandescent lighting and heating. 
The difficulty is that no method of making such poor gas has yet 
been discoverad—Mond gas is not good enough, and what is really 
required is a large quantity of gas of about 8 or 9 candle-power. 
According to Sir George Livesey, a consumer, by using the incan- 
descent gas mantle, can get five or six times the amount of light 
without any additional cost, beyond the cost of the mantle. Kna- 
riched with oil, water gas has long been used in gasworks, but its 
use is uneconomical in this country except as a by-stand. 


THE Roya. Navy. 

The consumption of coal by the Navy has rapidly increased 
during the last ten years, and is now about one-sixteenth of the 
output of the special class of coal required. According to the 
evidence of Mr. Gordon Miller the coal suitable for the purposes of 
the Royal Navy must have certain qualities, namely, ‘calorific 
efficiency, smokel , ae , hardness, free burning, 
minimum of ash and clinker, and that the coals will not cake or 
give trouble in stoking.” Experiments are constantly being made 
with different coals, with mixtures of coals or coal and oil, and 
with various appliances, and, generally a the Admiralty 
are trying in every way to extend their sources of supply, but so 
far, it is said, no fuel has been found equal to Welsh coal for naval 
purposes, In this connection, however, it is interesting to note 
the increasing and economic use in the mercantile marine of other 
and cheaper grades of coal and of small or mixed coals, which has 
been rendered possible by the employment of improved boilers and 
furnaces. 

In recent years many experiments have been made in the Navy 
with oil fuel, and the results are said to be promising, but the un- 
certainty of obtaining an adequate and regular supply must always 
be a serious objection to the substitution on a large scale of oil 
fuel for coal. ‘here seems, however, reason to believe that in the 
future oil fuel will be used for auxiliary purposes in men-of-war, 
and internal combustion engines working with volatile oils have 
been successfully introduced for the propulsion of small vessels, 
There is also the proposal to apply gas producers and internal com- 
bustion engines on board ship, and these being smokeless will 
tend, if successful, to lessen the use of high-class Welsh steam 
coal, Whatever be the outcome of these experiments, the evidence 
shows that in the opinion of the advisers of the Admiralty it is 
necessary, under present conditions, to coal the ships of the Navy 
with the best steam coal, 
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RAILWAY MATTERS. 


Tux through opening of the Allahabad-Il'yzabad Rail 
y by means of a temporary bridge across the Ganges liver is 
. ntemplated, 


Tur mileage of the North-Western Railway of India 
on the 30th June, 1904, was—double line, 168 ; single line, 3708 ; 
and sidings, 850; total miles, 4895, 


In 1884 one of the leading railroads of the United 
States printed on its time-table:—‘ The locomotive will leave the 
depot every day at ten o'clock, if the weather is fair.” 


DuRING a time recently when the city of New York and 
vicinity were enveloped in a fog so dense as to make moving about 
extremely difficult and hazardous, the subway was entirely free 
from fog and its atmosphere was clear. 


An American firm has secured the contract for the 
construction of an electric street railway in Montreal. The 
\mericans offered to do the work considerably cheaper than it 
could be undertaken by local contractors. 


Tar Societa Italiana per Trazione Elettrica, of Milan, 
has been given a contract for the construction of a trackless trolley 
omnibus line, 16 kiloms. (10 miles) in length, between Spezia and 
ortovenere. Three omnibuses will be run, 


or the coming Railway Congress at Washington, Mr. 
W. F, Pettigrew, the locomotive superintendent of the Furness 
jtailway, has prepared a report on the use of automatic couplings, 
in c<hich he refers to what has been done in this country in this 
direction. “ 

A RECORD in railway service has been achieved by Mr. 
Luke Higgs, an engine driver of Swindon, who, after having been 
in the service of the Great Western Railway for over fifty-two 
vears, has just retired through the operation of the age limit of 
seventy years, 

Tue ruling freight rates for the export of grain from 
(maha to the Atlantic are the lowest ever recorded, owing to the 
rate war which was precipitated by the Missouri Pacific and 
the Chicago, Rock Island, and Pacific Railroads reducing their rates 
vo the summer schedule. 


Tue directors of the Metropolitan District Railway are 
assured by their engineers that within two months the whole of the 
works necessary to operate the railway electrically will be finished. 
The various p Bard railway services will then be commenced as 
rapidly as the car contractors deliver the cars. 


At a special conference of officials respecting the carry- 
ing capacity of the Siberian Railway it was agreed that the project 
of doubling the line could not possibly be carried out during the 
progress of the present war, for the work could not be completed 
in less than three years, no matter what efforts were made. 


A raitway station, which will be the largest in the 
world and will cost £7,500,000, has been begun in Leipzig. Its 
length will be nearly 1000ft., and its thirteen platforms each over 
1000ft. long. Seven gigantic steel arches will span the station, 
each nearly 140ft. wide. The city of Leipzig will contribute 
£800,000 towards the cost, the State contributing the remainder. 


AT a meeting of the Hexham Urban District Council 
recently a letter from Sir George Gibb, of the North-Eastern 
Railway Company, written in regard to the Council’s recent letter of 
complaint, was read. Sir George stated that there was no inten- 
tion of altering the practice in regard to first-class carriages except 
on one or two branches where they were practically not used at all. 


Tue Sunderland Corporation has decided to appeal 
against a new assessment of its tramways. The former assess- 
ment of a little less than £5000 has been increased to £13,650 
gross, and £11,550 net. The Corporation contend that the 
assessment should be £5660, but the only concession the 
Assessment Committee of the Board of Guardians offers is a net 


assessment of £11,000. 


Tur Managing Committee of the South-Eastern and 
Chatham system are about to introduce steam motor carriages, 
In the first instance, two such vehicles are to be used. One 
is intended for permanent use on the Sheppey Light Railway, 
which the committee work under agreement, and the other will in 
all probability ran on the Hundred of Hoo branch, which extends 
from Gravesend to Port Victoria. 


A REPRESENTATIVE of the Post-office Department in 
Washington has been investigating the electric railways in Northern 
and Eastern Indiana, with a view to bringing them into competi- 
tion with the steam railroads as carriers of the mails, The 
frequency of the service on the electric lines gives them an 
advantage over the steam railroads that is not compensated for by 
anything that the steam roads have to offer. 


Tur directors of the Midland Railway Company 
announce a dividend at the rate of 24 per cent. per annum on the 
preferred ordinary and 3 per cent. per annum on the deferred 
ordinary stock, being equal to 54 per cent. for the year on the 
former undivided stock, The balance carried forward is £56,000. 
A year ago the deferred stock received a distribution at the rate of 
34 per cent. per annum, and £55,677 was carried forward. 


Tue half-yearly report of the Metropolitan District 
Railway states that the total receipts for the half year ending 31st 
December, 1904, have been £197,417, against £200,038 for the cor- 
responding half of 1903, showing a decrease of £2620. The work- 
ing expenses have been £114,212, against £121,691 for the corre- 
sponding half of 1903, being a decrease of £7478. The revenue 
account shows a profit of £83,204, against £73,347 earned in the 
corresponding half of 1903, being an increase of £4857. 


Tue directors of the Great Central Railway, in their 
half-yearly report, state that the gross revenue amounted to 
£1,870,409, against a gross revenue of £1,826,545 in the corre- 
sponding half-year of 1903. The working expenses have been 
ti ,247,660, a rate of 66-70 per cent. on the gross revenue, against 
£1,230,997, a rate of 67-39 per cent. for the corresponding half- 
year of 1903. The net earnings of the past half-year, including 
profit from the joint lines and £3366 brought forward from the 
previous half-year, were £734,429. 


Accorp1nG to the Miller, there are 1800 mills in the 
Russian Empire, converting 400 million poods of corn, valued at 
about £10,000,000, into flour. This industry is of far more 
importance than the iron and coal trades combined. The latter 
have no serious charge to make against the railways, while it is the 
perennial complaint of the millers how their interests suffer 
through the insufficiency in the number of trucks for transporting 
grain, and the consequences of the maladministration are not less 
disastrous for the agriculturists of the country, 


An important step has just been taken in Germany 
with regard to the pra aN of railways in the colonies. A 
colonial company, with its pane gerne in Berlin, has been formed 
for the purpose of building and carrying on railways, secondary 
railways, and harbour accommodation in the German Colonies, 
The eapital of the new company is £200,000. As a start, the 
company intends to come to terms with the German Government 
with regard to taking over the working of the Usambara Railway 
in East Africa to the north-west of Zanzibar. It is said that the 
new company will be able to carry out its plans at a smaller outlay 
than the State has been able to do so far, and that it will 
always have at its disposal a properly trained staff. 


NOTES AND MEMORANDA. 


Tae system to be adopted for heating the new War 
office buildings in Whitchall is low-pressure steam heating with 
radiators, 


Tue calorific value of a sample of coal obtained in 
Bengal gives 13-61 lb, of water evaporated by 1 Ib. of coal, which 
is the highest result obtained in this coalfield. 


CYANIDE is being made indirectly from barium carbide, 
which comes from the electric furnace. Calcium cyanimide, alxo 
a product of the olectric furnace, promises to be an important 
source of cyanide, 


A company has begun operations upon a cliff of feldspar 
on the shore of Lake Superior to convert it into abrasive material 
for use in the arts. It will be used largely for “sand” paper, now 
generally mace with glass. 


AccorpING to Henri Moissan, the production of diamond 
in meteorites—where it is found in both the white and the black 
variety—is associated with the genesis of iron sulphide—troilite— 
and phosphide—schreibersite. 


AN explosion of hydrogen gas on a submarine boat at 
the New York Navy Yard on January 26th blew off the temporary 
shutter of the gangway and caused other trifling damage, The 
cause of the explosion has not been explained. 


Four new submarine boats are to be built for the 
United States navy. They will be of the Holland type, and 
of two sizes, one costing 250,000 dols. and the other 200,000 
—_ a length of the two classes will be approximately 105ft. 
and 81ft. 


Ir is announced, says the Electrician, that the steam- 
ships Caledonia and Columbia, of the Anchor Line, are to be fitted 
with Marconi wireless telegraph apparatus, and that these 
are the first steamers trading from Glasgow to adopt wireless 
telegraphy. 

Ure to the end of last century the German cement 
industry was in a very prosperous condition, the average dividend 
paid by all the larger cement works in 1899 amounting to 17 per 
cent. In 1900 it fell to 12 per cent., and since then over-pro- 
duction has had disastrous effects. 


Wire cables will often rust and break down in the 
interior when there is no manifestation of this on the exterior. 
Sometimes the defect can be detected by a certain slackness and 
yielding to pressure at the point infected. Corrosive water and 
fumes may be responsible for this hidden decay. 


At one time the mines of India produced all the 
diamonds of the world ; now, more diamonds are obtained at the 
De Beers mines in the Transvaal in one hour than are recovered 
in the entire Indian Empire ina year. The garnet production of 
India is four times that of the diamond in value, 


Tue term “reinforced concrete” has received the 
approval of the American Society of Civil Engineers fora combina- 
tion of concrete strengthened by strips of steel to resist tensile and 
shearing stresses. The Society’s committee on ‘‘ concrete and 
concrete steel” requested at the recent annual meeting a change in 
its name to “‘ concrete and reinforced concrete,” which was unani- 
mously made, 


THat geological conclusions are largely a matter of 
theory has been demonstrated again, remarks the American 
Machinist, by the work in the Simplon Tunnel. According to one 
of the engineers, the geologists prophesied that the dips of strata 
in the mountain were mostly vertical, whereas they proved hori- 
zontal, which increased the Pewee of drilling and expense of roof 
supporting. The geologists were also entirely at fault as to water 
conditions, 


ATTENTION was drawn some time ago by the Army and 
Navy Gaze to a method of representing artillery fire by reflect- 
ing light upcn the object aimed at, which was tried in France last 
year. A similar system is being experimented with in Austria, 
the solar rays being reflected upon the object. These rays are 
visible to the troops and to their leaders, as well as to the umpires, 
whose decisions are said thus to be facilitated. The apparatus is 
used from about 2000 to 3000 yards, 


A COMMUNICATION was recently read before the Paris 
Academy of Sciences on the increase of volume of molten cast iron, 
saturated with carbon in the electric furnace, at the moment of 
solidification, by M. Henri Moissan. Iron, which is free, or nearly 
free, from carbon, in passing from the liquid to the solid state, 
follows the ordinary law, its density increasing. On the contrary, 
when saturated with carbon at the temperature of the electric fur- 
nace, it increases in volume when solidifying. 


An important deposit of tungsten in Peru, which has 
long been operated for its gold, is now producing wolframite for ship- 
ment to England. The deposit is situated about three leagues 
from Lircay, capitalof the province of Angares, and consists of 
two veins, the upper known as Rosario and the lower as Las 
Animas. These veins are nearly vertical, and between the rock 
is a network of mineralised veinlets. The ore occurs as lenses of 
a width of about 5ft., and the lenses are united by small 
stringers. 


Lecrurine recently on “The Pressure of Light,” 
Professor Poynting said that more than thirty years ago Clerk 
Maxwell, in investigating a new theory of light, was led to the 
supposition that light pressed with a minute force on any surface 
on which it fell. Within the last few years that force had 
actually been detected and measured. Thus the stream of light 
coming from the lamps in that room was pressing down on all of 
them, and made, as it were, a small, very small, addition to the 
atmospheric pressure. 


Tue Engineering and Mining Journal states that near 
Cape Lisburne, which is on the Arctic Coast of Alaska, 300 miles 
north of the Arctic Circle, are two coal-bearing formations of 
economic importance. The results of investigations show that 
these fields contain not less than forty beds of coal, each over a 
foot thick, The aggregate thickness of all the beds is over 150ft. 
Eleven of them are more than 4ft. thick, and contain coal of good 
quality. Analysis of samples from some of the beds shows the 
product to be low-grade bituminous coal. 


A PAPER on the “ Action of a Magnetic Field on the 
Discharge through a Gas” was read at the late meeting of the 
Physical Society by Dr. R. 8. Willows. It has been shown pre- 
viously that a transverse magnetic field, if applied at the cathode, 
may in some cases reduce the. potential difference at the terminals 
of the tube. It is shown in the paper that the pressure at which 
this decrease commences corresponds to the pressure at which the 
voltage required to maintain this discharge, under normal con- 
ditions, isa minimum. This is also found to be the pressure at 
which the positive column is first completely striated. 


THE report of Sir William Crookes and Sir James Dewar 
on the composition and quality of daily samples of the water sup- 
plisd to London for the month ended December 31st last, states 
that of the 204 samples of water collected at various places from 
*he mains of the London Water Board taking their supplies from 
th> Thames and Lea all were clear, bright, and well filtered ; 
while the figures relating to the bacteriological examination of a 
large number of samples during the.month show that, though the 
a>tual number of microbes in the filtered water was a little higher 
than in the previous month, the ratio of efficiency of filtration was 





much better, 








MISCELLANEA. 


Tar collection which the Goldschmidt Thermi; Com- 
pany exhibited at St, Louis has, at the request of the authorities, 
»een placed in the National Museum at Washington 


Sanction has been obtained from the Local Govern- 
ment Board to borrow £65,459 for the extension of the Hacken 
sewage disposal works for Bolton, Mr. Frogley, of the surveyor’s 
department, has been appointed resident engineer. 


A prize of M.6000 is being offered by a German 
company fora speed indicator for motor wagons, under conditions 
approved by the Minister of Public Works. Further information 
can be obtained from Fr. Weidl, Wilsdrufferstrasse 29, Dresden. 


Tur Glasgow Telephone Committee has, says tke 
Electrician, definitely decided to abandon the cbsolete call-wire 
system—a system already obsolete when it was adopted at Glas- 
gow—and to replace it by an automatic calling and clearing 
system. 

Tae Manchester City Council has appointed a special 
committee to inquire into the question of the establishment of a 
municipal works department, under which corporation enterprise: 
may be carried out directly by the Council, instead of under 
contract. 


AccorDING to a telegram from Carlisle, in Pennsylvania, 
it is proposed to lay several hundred miles of pipe lines from 
various centres of the milk industry to carry milk into New 
York. This is the latest method of reducing railway rates on 
farm produce. 


THE North-Eastern Railway Company has agreed to 
fullow the example of the Tyne Commission and reduce its dock 
dues on vessels clearing at the Tyne docks for ports between 
Gibraltar on the south and the White Sea on the north from 6d. 
to 2d. per ton. 


Tae Dominion Government has made a contract with 
the Marconi Wireless Telegraph Company for the erection of two 
new stations on the St. Lawrence and the enlargement of all the 
present stations, so that they can keep in constant ecmmunication 
with each other in directing the movement of ships. 


On Saturday, the 28th ult., says the Awtocar, a 24 
horse-power De Dietrich car created a record in travelling from 
Buenos Ayres, over the Andes, to Valparaiso. Despite the 
wretched state of the roads, an altitude of 5000 m., approximately 
15,000ft., above sea level was reached on the Cordilltre des Andes. 


Ir is stated that the Metropolitan Asylums Board pro- 
— to organise a system of motor-propelled ambulances for 

ndon, and with this object in view are about to enter upon a 
lengthened experiment in order to decide which vehicles will te 
es in the opinion of the Board’s medical and mechanical! 
advisers. 


An electrical pendulum with free escapement has 
veen described by M. Ch. Féry. The arrangement described is 
remarkable for the small expenditure of electrical energy required 
to work it, less than 0-5 watt per annum. The diurnal variaticn 
of a clock beating half seconds fitted with the apparatus described 
is less than 0-3 second. 


Tue report on the supply of water in the reservoirs 
of the Newcastle and Gateshead Water Company shows that on 
February 3rd last there were 2,101,727,895 gallons in store. On 
the corresponding day of the previous year there were 3,042,004,417 
gallons, a decrease of 940,276,522 gallons ; and this did not include 
Cateleugh, which holds about 830,000,000 gallons, 


ApprEssING the shareholders at the annual meeting of 
Boston Waterworks Company last Saturday, the chairman, Mr. 
W. T. Small, announced that in soliciting tenders for the iron pipes 
for the duplication of the mains he was glad to find that English 
firms were easily ablé to beat their foreign competitors out of the 
market. The tenders worked out much lower than they had 
anticipated, but the selected tender, from one of the best of 
English makers, quoted the pipes at 12s. per ton less than the 
foreign manufacturers. 


THE new stone dry dock at the Navy Yard, Portsmouth, 
N.H., which has been under construction for four years past, has 
been completed. It is the biggest completed structure of its kind 
in America. Its total length from caisson to top of coping is 
750ft., the length on the floor being 728ft. It has a width from 
coping to coping of 130ft., and a width on floor of 80ft., or 20ft. 
wider than the Charlestown dock, soon to be opened. At mean 
high water there is 30ft. of water over the sill of the dock, and 
33ft. at extreme high water. 


In view of the high price of coal, the St. Petersburg 
County Council are introducing the use of liquid fuel in their hos- 
itals, their central pumping station, and other institutions ownea 
y them. In all, more than 200,000 poods have already been 
delivered. If during the present year the use of the new fuel is 
found to be economical, then its use will be greatly extended, and, 
in addition, new openings will be found for it at many private 
manufacturing firms. The experiments of the Council are being 
watched with great interest. 


Tur damage to roads by military traffic near Aldershot 
has long been a vexed question with the locai authorities, and now 
that the War Department has declined to recognise a 
damage in respect of their contracts, the grievance has been 
aggravated. The Surrey County Council and District Councils 
have decided to send a deputation to the Secretary for War to 
point out that, as the construction of new camps is a matter of 
national concern, the extra expenditure for the repairs of roads 
and bridges should be borne by the Government. 


A metHop of producing or repairing quartz articles has 
been invented by P. Askenasy, of Pansdorf, near Liegnitz. He places 
a quantity of quartz sand on a support of the same material, and 
fuses it into the desired shape by an electric arc, which is moved 
over the surface to be melted. The arc is struck between sloping 
electrodes of small diameter, high voltages being employed, and 
the operation is conducted in an atmosphere of CO. In certain 
cases it may be desirable to add to the sand some metallic oxides 
like alumina, stannic acid, titanic acid, &c., which lower the melt- 
ing point. 

THE committee of engineers to whom was entrusted the 
task of rebuilding the St.‘Mark’s Campanile at Venice has issued a 
report on the progress of the work. The ancient foundations 
were found in a decomposed. state, so they were surrounded with 
3076 piles, each 13ft. in length, which were driven in so as to make 
a compact mass. The timbers were then covered with a special 
cement. The exterior of the ancient foundation is being renewed 
with blocks of marble, and it is expected that the re-Suilding of the 
masonry will begin in the spring. So far the expense attending 
the work of reconstruction amounts to £4600. 


Tur Thornhill power station of the Yorkshire Electric 
Power Company is now practically complete, and the company has 
commenced to supply electrical energy. The foundations were 
laid down in November, 1903, and in December of last year a 
supply of electricity was available, and twenty-six miles of cable 
laid. The generating plant consists of three 1500-kilowatt turbo- 
generators, and three 200-kilowatt direct-current exciters. Three- 
phase current is generated at 11,000 volts, and direct current at 
230 volts. We understand that arrangements have been made to 
supply energy to a number of local authorities, to collieries, mills 
and a variety of trades. 
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FORBIGN AGENTS FOR SALE OF THE BNGINEEB. 


AUSTRIA.—F. A. Brocknaus, 7 Kumpyjgasse, Vienna, 
CHINA.—KeE.ty anp Watsu, Liuirep, Shanghai and Hong Kong. 
FRANCE,—Boyvveau anp CuHEvILiEtT, Rue de la Banque, Paris; 
GERMANY.—AsaHER anv Co., 18, Unter den Linden, Berlin. 

F. A. Brockxnaus, Leipzic ; A. Tweirmnyer, Leipsic, 
{NDIA.—A. J, ComBripesz anp Co., Railway Bookstalls, Bombay. 
[TALY.—LoxgscwerR anv Co., 807, Corso, Rome ; Bocca Frerus, Turin. 
JAPAN.—KgLiy sawp Wa.su, Limirep, Yokohama, 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

8. AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown 

Gorpon and Gorcn, Long-street, Capetown. 

R. A. THompson anv Co., 88, Loop-street, Capetown. 

J. ©. Juta anv Co., Capetown, Port Elizabeth, Johannesburg 

Bast London, Grahamstown, King Williamstown, Stellenbosch 

Hanpve. Hovsg, Liurrep, Kimberley. 

Apams anv Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 

R. A. Toompson AND Co,, 180, Pitt-street, Sydney; Melbourne 

Adelaide and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrEeRNatTionaL News Co., 83 and 

85, Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Keg iy anv Watsu, Liurrep, Singapore. 
CEYLON.—W1savarTNa AnD Co., Colombo. 
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TO CORRESPONDENTS. 


47 = In order to avoid trouble and confusion we find it necessary to injorm 
corre ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be bya large 
envelope legibly directed by the perf vf himself, and stamped, in order 
that answers received us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

z= All letters os wpe Sor Seatin in Tam Enciveze, or containing 

should yy the name and address of the writer, 
not necessarily Sor np Hg as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

427 Wecannot undertake to return drawings or manuscripts ; we must, 

, request ts to keep copies. 





REPLIES. 


Mancuni1an.—You will see that two other corresp 
attention to the same points. 

T. 8. (Heaton Park).—It is quite against our rule to give the names of 
our correspondents or contributors. 

Q.—Possibly the best book for your purpose would be eee 8 ‘‘ Steam 
Boiler Construction,” published by Crosby Lockwood 

J. 8. H. (Wallsend).—The reprint of Mr, Neilson’s wes on “ Turbines” is 
concluded in the present issue. Previous parts appeared on January 
20th and 27th and February 3rd. 

A. 8. (Hammersmith).—We do not think your scheme is practicable. The 
method you describe of passing a diver under a ship’s bottom is wel 
known, but to clean the whole of a large ship in the way you suggest 
would be a very long and tedious process. It would be quicker to take 
her to the nearest port and dry dock her. 

F. 8. (Reading).—It would be difficult to have a worse set of cards. The 
engine is apparently greatly overloaded. There is no expansion in the 
high-pressure cylinder, outside lap is needed, and the low-pressure is 
all wrong. You will see an example of some good sets of cards in our 
issue for January 30th, 1908, on page 115. Your valves and valve gear 
want a thorough overhauling and repairing. 

H. RB. (Battersea).—I1 does not increase the power of the engine at all, 

but the big pulley goes four times less fast than the small one by which 
it is driven, and if there were no loss by friction could lift four times 
the weight ‘of the small one, but would take four times as long to do it. 
Suppose you fixed a pulley on the shaft of your gas engine and another 
od of the same size on the other shaft and started to lift weights 

yy them, you would find that the slow-running shaft could lift nearly 
four times as much weight as the fast one, but would take four times 
as long to lift it. 
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INQUIRIES. 


PLUMBAGO CRUCIBLES. 


Will you oblige me by asking your readers if they can give me 
'y for facturing plumbago — ’ 
M.IC.E 


Sir,- 
the names of makers of 
February 8th. 
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InsTITUTION oF Great Britain.—Friday, Februa 
Discourse, ‘‘ High-power Microscopy,” by John 


17th, at 
- Gordon, 


Roya 
9 Ang 


rae Rattway Cius.—Tuesday, February 14th, at 7 p m., at St. Bride’s 
Institute, E.C. Paper, ‘‘ Locomotive Compounding and Superheating,” 
hy J. F. Gairns. 

INSTITUTION OF ELECTRICAL ENGINEERS: BrrmincHam Loca SEcTION. 
—Wednesday, Feruary 15th, at 7.30 p.m., in the Physics Theatre of the 
University, Edmund-street. Ordinary general meeting. Paper, “‘ Appli- 
cation of Electricity in Mines,” by Mr. A. C. Anderson. 

Tue InsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TIoN.—Monday, February 13th, at 8 p.m. Lecture, “ Results of Force 
Measurements with Cutting Tools, and their Application to Lathe 
Design,’ by Dr. J. T. Nicolson, of the Municipal School of Technology, 
Manchester. 

Tae INSTITUTION OF MECHANICAL ENGINEERS.—Friday, February 17th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Annual general i = Adjourned discussion on the ‘‘ American 
Visit, 1904." Paper, ‘‘The Strength of Columns,” by Professor W. E. 
Lilly, of Dublin. 

Society or Arts.—Monday, February 18th, at 8 p.m. Cantor lectures: 
I. ‘‘ Internal Combustion Engines,” by Dugald: Clerk, M. Inst. C E. 
Wednesday, February Lith, at Spm. Ordinary meeting. ‘‘The Decline 
of the Country Town,” by Arthur Henry Anderson. Thursday, February 
16th, at 4.30 p.m. Indian Section. ‘‘ The Indian Census of 1901,” by Sir 
Charles A. Elliott, K.C.S.I., LL.B. 

Royal Metgoro.Locicat Society. — Wednesday, February 15th, at 
7.30 p m., at 70, Victoria-street, Westminster, S. Ordinary meeting. 
Papers : we Report on the Phenological Observations for 1904,” by Edward 
Mawley, F.R.H.S. “Observations made during a Balloon Ascent at 
Berlin, September Ist, 1904,” by Hermann Elias, Ph.D., and J. H. Field, 
B.Sc. | “The Winds of East London, Cape Colony,” by J. R. Sutton, 
MA., F.R. Met. Soc. 

Tue INSTITUTION oF Crvin ae ag norman February 14th, at 
8 p.m. Ordinary Di “ Alfreton Second Tunnel,” by 
Ernest Frederic wie" Grosbie ‘french, M.A., B.A.L, M. Inst. C.E. Paper, 
“‘The Reconstruction of “Moncreiffe Tunnel, ‘ by Dugald McLellan, 
M. Inst. C.E. Wednesday, February 15th, at 2.30 p.m. Students’ visit 
to the Electricity Generating Station of the read; Che und Electric Rail- 
ways Company of London, Limited, Lot’s-road. 
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RAILWAYS AND TRAMWAY COMPETITION. 


THE competition which electric tramways have 
brought to bear against steam railways, both in the 
metropolis and the provinces, is becoming more 
severe month after month, and it would seem that, 
unless. the railway companies which are concerned 
arouse themselves to the necessities of the situation 
from their point of view, they will probably lose a 
greater amount of passenger traffic than has already 
been diverted from their lines. Naturally the 
question is not one which affects main line or long 
distance traffic. It solely refers to suburban and 
local working, and the passenger service on main lines 
may, therefore, be left entirely out of consideration. 
It is now accepted as a truism that electric traction 
on tramways has come to stay, that the competition 
which these tramways offer is of a progressive 
character, and that the greater the amount of 
passenger traffic that is attracted from the steam 
railways the greater the incentive to tramway 
owners, whether they be companies or local autho- 
rities, to secure a still larger share of the railway 
business. Take, for instance, the electric tramway 
service in the South of London. Many persons 
would imagine that the number of cars in use is 





already suflicient to deal with the traffic, but a 
dearth is stated to exist on at least one route, 
namely, from the Thames bridges to Brixton and 
Streatham. This difficulty cannot be overcome at 
the ' present. time ‘because the County Council is 
dependent upon outside sources for a supply of 
electrical energy, and in the busy hours of the 
morning and the early part of the evening all the 
available power is required for the operation and 
lighting of the few hundred tramears which are 
found on the various routes. At least this is the 
official explanation, although other sources might 
perhaps be drawn upon if an additional supply of 
power is required. When, however, the large 
generating station which is in course of erection 
at Greenwich has been completed, in about a year 
and a-half, the County Council will be in a position 
to place more cars on the Southern lines, in addition 
to providing power for the working of certain of 
the Northern tramways which are to be converted 
to electric traction in the near future. This par- 
ticular instance, which will tend to accentuate the 
rivalry experienced by London railways, represents 
a typical example of progressive competition which 
to some extent finds similar application to other 
parts of the country. 

The lamentations of the railway companies, as 
represented by the reports issued for the second 
half of 1904, and by the speeches delivered to the 
shareholders by the chairmen of the different com- 
panies, are finding general expression at the present 
moment. In referring to the loss on the suburban 
traffic of over 1,631,000 passengers, and of £14,000 
in receipts in the past half year, of the Great 
Eastern Railway, Lord Claude Hamilton declared 
that the main cause of the decrease was the com- 
petition of electric tramways, which run in every 
part of the company’s district, and in some cases 
alongside the railway. Lord Cottesloe, at the 
ordinary meeting of the London, Brighton and South 
Coast Railway Company, attributed the diminution 
in the number of passengers carried to a falling off 
in the short-distance or suburban traffic, owing 
partly to tramway and other competition. At the 
general meeting of the South-Eastern Railway 
Company, Mr. H. Cosmo O. Bonsor, in explanation 
of the heavy loss in traffic and revenue, ascribed as 
the causes the general depression in trade, the fog, 
and the stronger competition offered by electric 
tramways. The decrease in passenger traffic, the 
chairman proceeded to observe, was chiefly owing 
to a reduction in the metropolitan area, where tram- 
way competition is most severe, and the company 
could never hope to compete with the tramways, 
which were, he remarked, aided by the rates. The 
report of the Managing Committee of the South- 
Eastern and the -London, Chatham .and Dover 
Railway Companies, emphasises these complaints, 
and a portion of the drastic policy enunciated by 
the chairman of the former company, who considers 
that the remedy. for tramway rivalry lies in the 
discontinuance of certain workmen’s trains and the 
partial closing of the stations most affected, has 
already been carried into effect by the removal from 
service of six early morning trains from Victoria to 
Ludgate-hill. In addition to these undertakings 
the City and South London Railway Company has 
also suffered from tramway competition, and the 
effects are noticeable in* the reduced dividend for 
the past half year, whilst at the same time the 
other principal railway companies will doubtless 
again come forward with regrets at the severity of 
tramway competition in regard to suburban and 
short-distance traffic during the past half year, both 
in the vicinity of London and in provincial towns. 

The fact that the competition of electric tram- 
ways has assumed grave proportions, and that it 
will become more acute in the future, can scarcely 
have come as a surprise to the railway companies 
in general. They have been warned by the technical 
Press on many occasions, and in all probability have 
also been advised by their respective engineering 
staffs, that the short-distance traffic in the neigh- 
bourhood of large cities must necessarily dwindle 
away unless steps are taken to retain it by the 
adoption of a more liberal policy towards the 
travelling public, and by the modernisation of 
existing methods of locomotion. The railway com- 
panies have watched the development of the under- 
ground tube railways in London ; they have followed 
the conversion to electric traction of the Mersey 
Railway and the Liverpool and Southport Railway ; 
they are interested in the transformation of certain 
lines belonging to the North-Eastern Railway Com- 
pany, the directors of which state that the results 
of the substitution have so far been satisfactory, 
as regards receipts and expenses; and they are 
looking forward to the possibilities offered by the 
Metropolitan and District Railways in the future. 
Do the railway companies intend to remain passive 
spectators while their suburban traffic is cut from 
under their feet, or do they propose to discontinue 
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a struggle which has only commenced in its severity, 
and leave the field open to the tramways by reduc- 
ing the existing service of steam trains’ Surely 
the companies will not abandon the contest without 
a tight. The London, Brighton, and South Coast 
Railway Company is about to make, as mentioned 
in our last issue, a trial of the single-phase system 
of electric traction as tested in the United States 
and Germany, and there is still time for other com- 
panies to undertake an effort to show what electric 
locomotion on one system or another is capable of 
doing for heavy suburban traffic, and how light 
traffic in country districts may be handled, as some 
of the railway companies are already doing, by 
motor coaches on the existing lines. 


SPRING STEEL. 


THE impact tests of steel carried out by Pro- 
fessor Arnold and others present many questions 
for consideration ; in fact, it may be said that the 
steel problem has entered recently into an entirely 
new region. Inquiry is being pushed in a way in- 
tended to settle questions which have hardly ever 
before been raised—at least, with a fair prospect 
that they might be answered. We hear less for the 
moment about the chemistry of steel, and more 
about the nature of the duties which it is called on 
to perform. It is beginning to be understood that 
the connection between these duties and the tests 
to which steel is subjected in the laboratory or the 
proof house is largely perfunctory, yet more largely 
likely to mislead. The impact system, however 
open to criticism in other respects, must be accepted 
as an honest attempt to treat steel_in the laboratory 
as it will be treated in any machine of which it con- 
stitutes an integral part subjected to varying 
stresses. 

Now, there is one line of inquiry of much 
interest which has scarcely yet been touched ; and, 
knowing how easily a path may be missed in the 
huge field for investigation which is open, we do 
not hesitate to direct attention to it. If the results 
are in any way what we believe it possible they 
may be, then the direct consequence would be a 
complete change in practice as regards the stipu- 
lated qualities of steel for such purposes as crank 
shafts, connecting-rods, bolts, and a dozen other 
uses familiar to the mechanical engineer. Let us 
suppose that a railway coach spring leaf were put 
into an Arnold testiag machine, and ask ourselves 
how it would behave? It is a familiar fact that 
in practice springs undergo multitudinous bend- 
ings and deflections of all kinds without break- 
ing. The coiling and uncoiling of a watch balance 
spring reaches thousands of millions of repetitions. 
The spring carrying a seconds pendulum is bent 
backwards and forwards 31,536,000 times in a year. 
The clock will go for fifty years with the same 
pendulum spring, which bends about 1,576,800,000 
times; and, seeing how small the cross section of 
the spring is, the tension to which it is submitted 
by the weight of the bob is not inconsiderable. It 
would be mere waste of time, however, to show 
that a steel properly made, and properly tempered, 
and of the right thickness, ought to withstand pro- 
longed treatment under the impact test. It seems 
to us that this is the kind of steel which would best 
meet the demands of the mechanical engineer ; and 
yet it is quite certain that spring steel is not that 
which would give the best elongation or contraction 
of area in the testing machine. 

During the discussion which recently took place 
before the Institution of Mechanical Engineers it 
was pointed out-—we think by Mr. Longridge—that 
when breakages take place in practice there is no 
such thing as contraction of area or extension of 
length. The fracture of a crank shaft or a piston- 
rod is similar to that of glass, and this without any 
regard for the fact that the steel may in the testing 
machine prove eminently ductile. The same fact is 
true of bolts and other small parts in tension. 
Stretching of any kind before breaking is unknown. 
The only thing of the kind that takes place shows 
itself in the slacking of nuts, as on fish-plates, and 
the cause of this has never been fully ascertained. 
Of course, it is attributed to vibration, but what 
influence the vibration of a rail joint may have is 
quite unknown. It is not surprising that under the 
circumstances, engineers begin to see that what 
goes on in the testing machine is not necessarily an 
infallible guide to the merits of any particular make 
of steel. The old-fashioned, more or less crude 
impact test is coming to the front again. It 
remains to be seen what will happen in the steel 
world when it has been proved that otherwise 
superlatively good metal will not stand the test of 
repeated deflection. 

If, then, soft, low carbon steel is not found to be 
of that excellence assumed to be its special charac- 
teristic, it may be well to turn our attention to a 
different kind of metal altogether, and try spring 


steel, spring-tempered, as a material for crank 
shafts, bolts, connecting-rods, and such like. No 
doubt our proposition will startle some people, 
yet we think it will stand examination. We may 
be told that tempered steel when it breaks will give 
way with an abrupt fracture. This is hardly an 
argument of much weight, seeing that it would not 
in this respect differ from the behaviour of the 
mildest and softest steel in the market. When part 
of a machine breaks it always breaks in the same 
way—just that in which a spring tempered bar 
would break. It may be said that difficulties would 
be met with in tempering large masses. But 
surely it is sufficient answer to say that great guns 
are tempered with the utmost certainty every day ; 
indeed, we have in the gun a close approximation to 
the method which we suggest. Tempered crank 
shafts of gun steel have already been tried, and, so 
far as we know, with perfect success; but a few 
sporadic efforts of this kind are, of course, not 
sufficiently convincing to lead to a general change 
in practice. We venture to think, however, that 
Professor Arnold might do a good deal within the 
next few months to settle the question by conduct- 
ing experiments on spring steel spring tempered. 
Finally, we may summarise our arguments in few 
words. The testing machine tells us that a given 
steel is highly ductile. That is regarded as a merit. 
In practice, however, it does not appear that 
ductility is a quality of superlative value; it never 
appears to come into play. Spring steel spring 
tempered ought to withstand the alternating 
stresses occurring in machinery to perfection. It 
has yet to be seen, however, how a fiat spring leaf, 
let us say, will behave in an Arnold’s test- 
ing machine. If it does much better than a 
ductile steel, it ought if the impact test is worth 
anything, to be the better material for use in 
machinery. Of course, too much merit must not 
be expected from any system of testing. But seeing 
that so many competent persons are dissatisfied 
with the teaching of the normal testing machine, 
and are resorting to other systems, it ought to be 
worth while to give careful consideration to a 
material which the impact system tells the world is 
very good. If we refuse to believe that the Arnold 
machine when working on spring steel can justify 
the mechanical engineer in adopting it as a material 
of construction, then to believe that impact can 
teach us any useful lesson about ductile steel seems 
to be wholly illogical. 


SPECIALISATION. 


Tue Annals of the American Academy of 
Political and Social Science for January include 
an article on the subject of “Specialisation in 
Manufacture,” by Mr. A. E. Outerbridge, jun., the 
able chemist of William Sellers and Co., of Phila- 
delphia. The position of chemist which Mr. Outer- 
bridge occupies must be understood in a wide sense, 
for not only does he attend to the analysis and 
testing of the material employed by his company, 
but, we believe we are right in saying, his 
opinion is taken on systems and processes of 
manufacture. Hence he is in a position to speak 
with knowledge and authority on the subject 
of his paper, and his opinions must carry no little 
weight We have all by degrees come so to regard 
specialisation as one of the essential features of 
successful manufacture that its drawbacks are over- 
looked. We have, perhaps, forgotten that it has 
disadvantages, and when we regard the success 
that has followed its use it is not unnatural that its 
virtues have outweighed its defects. 

Whilst Mr. Outerbridge is far from pronouncing 
against specialisation—for he believes, and we think 
rightly, that intelligent specialisation is the keynote 
of success—he points out that, like all good 
things, an excess of it breeds evil. After clearly 
defining specialisation in manufacture, which means, 
he says, that “the manufacturer selects some 
article or product for which there is a heavy or con- 
stant demand, and through devoting his entire 
capital, energy, and ability to its development, and 
the betterment of the methods or appliances of its 
manufacture so reduces his costs on it as to be in 
at least partial control of the trade,” he proceeds to 
point out that there are dangers of over-production 
in this modern system, and that the very fact that 
improvements have been made which have reduced 
the cost of manufacture over 50 per cent. may be a 
source of danger, for when an establishment has 
tied up all its capital in the complete outfit by 
which such a reduction in cost is alone possible a 
new invention may arise and render the complete 
plant useless and fit only for the scrap heap. That 
is one of the dangers of specialisation. Mr. Outer- 
bridge takes several examples from American prac- 
tice to show how it has resulted in the scrapping of 
much valuable machinery. Whether it is that 





specialisation has developed more slowly in this 








country, or whether the attacks are less sudden 


or the foresight of British engineers greater, 
we are unable to say, but certain it is that 


the cases are rare where whole plants have 
been displaced in the United Kingdom. On 
the other hand, we have in mind several in- 


stances where firms, finding that their plant was 
beaten in a certain class of manufacture by more 
recent plants, or where the demand for the origina! 
product had decreased from one cause and another, 
cast about till they found something that could be 
made profitably by their existing tools and 
appliances, and so stemmed off what would have 
seemed in this country something very like a 
disaster. In other cases the anticipated competi- 
tion has been met by the specialists in one line 
taking up the manufacture of the very product 
from which the trouble was anticipated. No finer 
example can be found than that of the agricultural 
engineer and the oil engine. The manufacture otf 
agricultural steam engines is, in a sense, a highly 
specialised branch of engineering, in which a great 
deal of capital is invested. A few years ago the 
advantages of the oil engine for certain agricultural 
purposes was demonstrated, and immediately one 
eminent firm in particular took up the manufacture 
of an agricultural oil engine, and so met the com- 
petition which it might have expected from the 
already established makers of internal combustion 
engines, and, as it was already closely in touch 
with the market for agricultural machinery, was 
able to carry the business to handsome proportions. 
A similar process is taking placeto-day. Onevery side 
we see the makers of reciprocating engines seeking 
for licences to build turbines, and in one notable 
instance a firm with a world-wide reputation for 
high-speed steam engines for electric work has 
anticipated the conflict with the gas engine by 
taking up itself the manufacture of a gas engine 
suitable for electric driving. Whilst, in a third case, 
another well-known firm of builders of horizontal 
steam engines for electric supply, which finds its 
business damaged by the present fashion for turbines, 
feels a conviction that the turbine will in its turn 
succumb to the internal combustion engine, and 
therefore marks time till the suitable moment for 
modifying its plant to suit gas engine manufacture 
shall arrive. 

It may be said, and possibly with some justice, 
that none of the firms we have mentioned are 
manufacturers in the sense which Mr. Outerbridge 
had in mind. There is, for example, plainly a 
difference between making bolts, watches, and 
sewing machines by the tens of thousands, and the 
building of a few scores or hundreds of engines. 
The plant for the former may be useless for any 
purpose save that for which it was designed, whilst 
an engine builder's plant is nearly as good for 
making gas as steam. engines, and, with a few 
additions, for making turbines as_ recipro- 
cating engines. That we are willing to admit 
and to be thankful for. But within its larger 
scope engine-building has its own difficul- 
ties when specialisation is allowed to go too far. 
“Tn all lines of manufacture in the United States,” 
writes Mr. Outerbridge, “ the same tendency towards 
specialisation is apparent, and it is a question for 
serious consideration whether this process may not 
be carried too far, resulting in the future in a 
variety of unlooked-for evils. Not the least of 
these, perhaps, is the decline of the all-round 
skilled mechanic,” and he goes on to tell us that in 
that home of specialisation, Baldwin’s Locomotive 
Works, the evils of this training in a single process 
have become so pronounced that a new school of 
apprentices has been established to give a broader 
education in mechanical crafts to the rising genera- 
tion, so that they may be fit to take the place of 
older hands, presumably not of their fathers, who 
were trained under the modern specialised methods, 
but of their grandfathers, who had a wider know- 
ledge of mechanical crafts and greater technical 
skill. Wecommend this fact to the consideration 
of those persons who, a few years ago, were loud 
and reiterant on the mental benefits which were the 
heritage of him who watched, day in day out, vear 
in year out, a full automatic machine. 
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CLYDE SHIPBUILDING. 


Waite, in the matter of production, the Clyde ship- 
yards during January almost scored a record—the output 
of 20,200 tons only having been exceeded on two other 
occasions by any considerable amount—in the quantity of 
new work booked, January proved also unexampled, either 
as compared with any previous January, or, indeed, with 
any other month of the year. An exceedingly pronounced 
“boom,” in fact, has been experienced in the placing of 
fresh orders, and not for many years has such a sudden 
jump from comparative stagnation to superlative plenty 
taken place. Beginning a little before Christmas, there 
was at first a tendency to regard the boom as only a 





partial or temporary improvement, but this view was 



































Fes. 10, 1905 


THE ENGINEER 


143 








dispelled later, and even yet fresh work continues to be 
placed. Altogether, since Christmas, orders have been 
reported representing forty-eight vessels of 180,000 tons 
gross register, and about 250,000 tons carrying capacity. 
This, of course, means a considerable period of full-paced 
activity in the shipbuilding yards, engineering esta- 
blishments, and other allied industries in the valley of 
the Clyde; and as the huge volume of work has been, on 
the whole, widely dispersed over all the districts, the 
workmen are naturally in a cheerful state over the condi- 
tion of affairs, and are seemingly content with their lot for 
the time being. Novsigns of labour discontent have as yet 
appeared, but it is not unlikely that the boilermakers and 
iron shipbuilders will soon be seeking to get back the 
reduction made on their wages some time ago. This, 
and possibly efforts at a rise in wages on the part of 
other branches, may have the effect of putting a period 
to the brisk placing of new tonnage, but at present 
owners, even those who do not require tonnage for their 
immediate needs, are following the general example, and 
getting contracts fixed while yet material and wages are 
low. Glasgow owners alone have now building or in 
order—not wholly on the Clyde—at least fifty steamers, 
mostly over 6000 tons carrying capacity, representing 
about 800,000 tons, and, on a moderate estimate, an 
expenditure of two and a quarter million pounds. This 
rush of fresh tonnage has certainly not been justified 
by the conditions which have for some considerable 
time prevailed in the freight market; and while 
shipbuilders are only too glad, of course, to accept 
the contracts offering, especially with their berths, 
workmen and plant hungering for employment, the 
wisdom of the owners in contracting for so much 
tonnage in the present state of business is questioned. 
It is, at least, not anything like fully warranted by trade 
demands or definite prospects, and the rush must be said 
to be largely speculative, owners believing that by the 
time the new vessels are ready for delivery there will be 
work — or a market—for them. One Glasgow ship- 
owning firm alone—Burrell and Sons—has ordered no 
fewer than ten vessels, each of about 7300 tons carrying 
capacity, or 73,000 tons in all. This firm, six or seven 
years ago, controlled a fleet of nearly thirty steamers, 
but sold most of them on the outbreak of hostilities 
in South Africa. Possibly some similar market for 
tonnage may again be found to justify the wholesale order 
referred to; but this is beyond the ordinary speculative 
enterprise in business, and doubtless the firm have other 
and more solid views of what lies in front of the shipping 
industry of this and other countries. Two of the steamers 
ordered by another Glasgow firm are each of 10,000 tons 
carrying capacity; but the average size of the formidable 
batch of new vessels is 7000 tons. This would appear to 
be the size which has proved itself most profitable in 
general trading. Nearly all the vessels are cargo carrying 
steamers purely; not a few of them are tramps. With 
the productive forces of the modern shipyard, ships of 
this class are turned out in a marvellously short time, 
and it is to be hoped that when all the new vessels do 
come on the freight market there will not be the “ giut” 
in tonnage, and the consequent “slump” in shipbuilding, 
which some cannot help anticipating, or fearing, with the 
present tendency of affairs at home and abroad. 


THE NEW RIFLE, 

A CONSIDERABLE amount of controversy is now being 
carried on concerning the new short rifle. The allegations 
are that though an excellent arm for its length as regards 
its accuracy and ballistic properties, it is not so good as 
the existing service weapon; and, further, that since it is 
5in. shorter than the rifle now in use, and since the same 
length of bayonet is to be employed as hitherto, it is 
inferior at close quarters to the older arm, and to the 
existing arms of all other civilised nations. Now, it will 
probably be generally allowed that, speaking broadly, the 
longer a rifle the more accurate it is, and the higher its 
muzzle velocity—other things being equal. We are 
informed, however, that other things in this case are not 
equal; for example, that the muzzle velocity of the shorter 
rifle is, it is said, higher than that of the longer weapon. 
Moreover, a series of comparative trials carried out at Hythe 
—the actual value of which, by the way, is called in question 
in some quarters—-showed the short gun to give better re- 
sults, on the whole, as regards deviation from a fixed point 
than the long gun. Hence, it would appear that in point 
of accuracy the proposed weapon need not necessarily be 
inferior, in the first instance, to that with which our 
army is now provided. To obtain the higher velocity 
with the shorter barrel, however, we understand that it 
has been necessary to make the bullet take the rifling 
much more abruptly. This would account for the 
increased kick reported, and would nearly certainly cause 
the rifling near the breach to wear away more quickly by 
reason of the increased work it has to do under the action 
of the high-temperature cordite gases. Consequently, 
we should expect to find the comparative accuracy 
and range of the new gun to diminish more quickly than 
is the case with the service Lee-Enfield. This disad- 
vantage may possibly be minimised by modifications of 
the rifling, but will not, we think, be absolutely eliminated. 
We are of opinion, however, that it will not be found to be 
very serious. The gun will always be more accurate, 
especially at long ranges, than the average man who fires 
it. For target practice no doubt the deterioration may 
be important, but warfare is not target practice. For 
long range firing there is not one man in a thousand who 
can aim accurately, and if told to aim at a certain place, 
say 1500 yards away, the average soldier can at best only 
be depended upon to send his bullet somewhere in the 
right direction. His comrades will do the same, the 
result being that a hail of bullets is thrown round the 
desired point or line. This is good enough, and we very 
much doubt, provided the range of the gun is long enough, 
whether at that range accuracy in inches—for that is 
what it comes to—is of any real worth. For short range 





firing in the heat of action there is probably not a pin to 
choose between the rifles of all nations. We are inclined 
to think more seriously of the loss of 5in. in length. 
Even if this is not an actual disadvantage, the rank and 
file are sure to think it is, and the moral effect in hand- 
to-hand fighting will be bad. The shortening is all the 
more to be deplored, since it is by no means clear that 
the cavalry and mounted infantry could not just as well 
carry the longer weapon, the principal reason adduced for 
making the barrel shorter being that they cannot. The 
new sights are evidently an improvement, and it seems a 
great pity that the authorities could not have been content 
to retain the service J.ee-Enfield, but to alter its sights. 


COPPER. 


THERE has lately taken place a temporary receding of 
copper to a slightly more reasonable basis, from the 
point of view of buyers, than the level of late occupied, 
and the present seems a not unfavourable time for 
engineers who are needing supplies, cautiously to place 
their orders. The recent cash quotation of £67 12s. 6d., 
for Chili bars, which prevailed early. in February, was a 
drop of 1s. upon a month previously. But that confidence 
in the future is still felt by sellers is shown by the cir- 
cumstance that the three months’ quotation of £67 17s. 6d. 
prevailing at the same date was, compared with a month 
before, not a drop, but an advance of 6s. 3d. And now 
that an improvement has appeared in shipbuilding, 
copper is likely to follow suit, so that engineers bave not 
much, if anything, to gain by waiting. For the state of 
trade does have some effect upon the copper market, 
although the extraordinary fluctuations in price that 
occur sometimes almost make one believe that those are 
correct who hold that quotations are not regulated by 
the law of supply and demand, but rather by the manipu- 
lation of powerful financial agents, who apparently can 
control the mining, manufacturing, the storing, the 
shipping, and the share market, of the larger proportion 
of copper and copper shares. The consumption of copper 
for shipbuilding purposes, and for electrical engineering 
and general engineering services, seems likely to increase 
considerably during the spring. Within the past fort- 
night the market had become firmer under the influence 
of an increased demand from America and a better 
inquiry from home and continental consumers, but a 
reaction afterwards set in. This is said to have been 
occasioned by the continuance of the coal strike in Ger- 
many, which had a disturbing effect from a speculative 
point of view. The shipments from America, so far this 
year, are about 3000 tons less than last year, and 
stocks are comparatively light, both in first and second 
hands. Broadly speaking, copper may be said to be still 
keeping the level to which it was advanced last autumn. 








AIREDALE TRONWORKS, SHIPLEY. 


In July, 1903, the Airedale Ironworks, of Messrs. R. 
Cundall and Sons, Limited, at Shipley, Yorks, were com- 
pletely gutted by fire. This disaster was doubly un- 
fortunate because the substantial and well-equipped 
stone-built structure then destroyed had replaced buildings 
which had likewise been burnt down only three years 
previously. In the face of these two misfortunes, the firm 
with commendable energy set about to build new workshops. 
A little over a month from the time of the second fire the first 
sod was turned on a 23-acre estate which they had purchased 
for the erection of new works. These were put up with such 
speed that in the following January they were in a sufficiently 
advanced state for occupancy by the firm’s workmen. Their 
new works are situated on the outskirts of Shipley, bounded 
on one side by the Leeds and Liverpool Canal, and adjacent 
to the Midland and Great Northern railways, a siding into 
the works from the former line being in course of construction. 
The offices are separate from the works, though not many 
yards intervene. The length of the engineering shop is 400ft., 
its width 120ft., and its height 45ft., the glass roof affording 
plenty of light in every part of the building. A Vaughan 
10-ton electric travelling crane traverses the entire length of 
the shop. The whole of the workshop plant is driven by 
electricity derived from the Shipley Town Council mains, 
ten motors being employed for driving as many different 
groups of machines. The firm, however, will soon be 
independent of the town supply, for they intend shortly to 
generate current on their own account. The building is 
entirely devoid of galleries, and the whole of the tools are, 
therefore, on the ground floor. There are over 200 machines 
employed in the production of component parts of the 
various engines, folding machines, suction gas producers, &c., 
which form a large portion of the manufactures turned out at 
these works. Crank-turning machines, borirg, drilling and 
planing machines of various sizes and patterns, lathes, key- 
way cutters, cam-cutting machines, shaping and _— 
machines, sheet-cutting machines, milling machines, an 
other modern tools cover a large proportion of the floor space, 
many of these tools having been built to Messrs. Cundall’s 
own designs. There are three fly-wheel turning machines 
in operation, the face-plate of the largest weighing 8 tons. 
On the left-hand side of the shop, separated by an expanded 
metal screen, is a store for finished parts and workshop 
requisites, in which there are 2000 numbered lockers, from 
which any articles desired can be obtained after the necessary 
signed order for its delivery has been obtained from the fore- 
man. A record of the contents of each locker is kept up to 
date, and this at a glance shows exactly what stores are in 
stock. Three Rochester time recorders are employed for 
registering the time of the 300 men employed at the works. 
All the water required by the firm is drawn from their 
own well by a pump just inside the shop door. The foundry 
is situated at the end of the building, being screened off from 
the remainder of the shop. This department is also well 
equipped, its two cupolas being of 5 tons and 20 tons 
capacity respectively, the necessary blast being furnished by 
an electrically-operated fan. The blacksmith’s department 
is situated in one corner of the foundry. The pattern shop 
is a separate building 90ft. square, This shop has been wholly 
equipped with new plant, and on one side of it, partitioned 
off, is the drawing-office. Running alongside this building 
is the Leeds and Liverpool Canal, 





THE LIGHTING OF RAILWAY CARRIAGES. 


Iy is now nearly thirty years since the Pintsch system of 
lighting railway carriages by compressed oil gas was intro- 
duced, and at the present time this system is in use all over 
the world. Experiments have recently been made by the 
Pintsch Patent Lighting Company, Limited, with a view to 
adopting incandescent burners and mantles for use in railway 
carriages, in order to increase the brilliancy of the light and 
at the same time to diminish the consumption of gas. We 
recently had an opportunity of inspecting an example of this 
new system which has been installed in one of the London, 
Brighton, and South Coast Railway’s local trains. The light 
is exceptionally brilliant, and is a great improvement on that 
from burners of the ordinary type. The illuminating power 
of the system is said to be increased by 300 per cent., and at 
the same time the consumption of gas to be reduced by 
nearly a half. A single inverted incandescent lamp is stated 
to give 25 candle-power with a consumption of 0°6 cubic feet 
of gas per hour. The apparatus is essentially the same as that 
used for the ordinary Pintsch’s burners. The gas is contained 
in a gasholder, or receiver, fixed to the underframe of the 
carriage, and charged with gas at a pressure of from 5 to 7 
atmospheres. This holder is connected to a regulator or 
governor, which reduces the high pressure to that equivalent 
to lin. or 2in., the exact reduction required depending upon 
the number of lights in the coach being lit. From the 
regulator the gas passes up the end of the carriage along the 
roof to the lamps through piping. A filling valve is attached 
to the side of the sole-bars and connected with the receiver, 
and a gauge is provided near this valve to indicate the pres- 
sure. A main cock is inserted in the pipe to shut off the gas, 
but, in addition, each lamp is also provided with a small tap, 
so that a single lamp can be turned off if desired. There is also 
an arrangement by means of which the lights can be lowered 
when necessary. Each lamp can also be fitted with a by- 
pass. The mantles are made of very strong material, and 
have, so we were informed, alife of abouttwomonths. They 
are held in position rather loosely by a porcelain cone, and 
are enclosed in a wire cage made of a kind of German silver. 
With an ordinary Pintsch burner the light obtained is 
8 candle-power per cubic foot of gas per hour. The cost of 
lighting, including depreciation of plant, interest on capital, 
and working expenses, varies from 0-2d. to 0°3d. per light 
per hour, depending upon the cost of fuel and labour. There 
is a considerable saving with the new system, taking the 
figures which have been given us. Granting the upkeep of 
the two to be the same apart the mantles, the incandescent 
method would cost about one-fifth that of the other. The 
cost of the mantles has, however, to be taken into account, 
and we should judge that the upkeep will be slightly heavier. 
The net saving, therefore, should not be quite four-fifths. 
We understand it to be about 30 per cent. 








TRAMP STEAMERS AND TURBINE ENGINES. 


EVIDENCE is every day being furnished that the subject of the 
applicability of the marine turbine to vessels of moderate speed— 
with which the recent address of the Hon. C. A. Parsons, delivered 
at the Institute of Marine Engineers, and dealt with in our last 
issue, was largely concerned—is receiving close attention from ship- 
owners in many parts of the country, especially those interested in 
vessels of the ‘‘ tramp” description, or those of lesser speed than 
is usually associated with vessels of regular mail or passenger 
lines. Speaking at the sixth annual dinner of the Glasgow Ship- 
owners’ and Shipbrokers’ Association held last week, Mr, John 
Innes, of Messrs. P, Henderson and Co., said that while the whole 
shipping community was looking forward with the greatest interest 
to the advent of the large turbine-fitted Atlantic liners, there 
was another aspect of the question which came more forcibly 
home to the ordinary shipowner whose business called for steamers 
of only moderate size, which included the. huge array of cargo 
steamers and also many of the liners. The economical limit of 
turbines of the existing type, he was told, was about 15 knots. 
That was to say, above 15 knots there were decided advantages in 
the use of turbines, but under 15 knots the old engines still held 
their own. They might rest assured, however, that Mr. Parsons, 
the inventor of the marine steam turbine, had not said his last 
word. They might, indeed, find in the near future that ship- 
builders were prepared to offer them an economical 10 or 12-knot 
cargo steamer fitted with turbines at a price which might com- 
pete seriously with the progerty they now held, because with the 
decreased weight of the turbines, a proportionate increase would 
be obtained in the carrying capacity for cargo. Evidently, how- 
ever, the average shipowner did not anticipate the early adapta- 
tion of turbines to the ordinary cargo steamer, because at the 
present moment he believed there were at least fifty steamers, 
mostly over 6000 tons carrying capacity, representing ona moderate 
calculation an expenditure of from two to three million pounds 
sterling, being built for Glasgow owners alone, all fitted with 
reciprocating engines. This huge tonnage was all the more 
surprising when they looked at the uncertain conditions which 
had prevailed in the freight market for some time back. Opinions 
might differ as to the wisdom displayed by shipowners in contract- 
ing for such a mass of new tonnage in the present state of business, 
but it certainly indicated wonderful vitality in their local shipping 
circles, and there could be no question as to the benefits which 
would accrue to the employés of the shipbuilding yards, engineer- 
ing establishments, and the other allied industries. 











CANADA AND Customs Dutigs.—The High Commissioner for 
Canada has been notified by the Customs Department that the 
following is a list of the articles which have been declared to be 
exempt from special, or as termed in this country, ‘“‘anti-dumping” 
duty. It does not, however, comprise ail the goods that may be 
exempt, but only those on which decisions have been given :— 
Boiler plate, flange plate, and fire-box plate, for use only in the 
manufacture of boilers, conditional on the following declaration 
being subscribed and attested to by the importer on the face of 
the entry :—‘‘ The plates above described are boiler plates, flange 
plates, or fire-box plates, as the case may be, which have been 
imported in good faith as such, and wili be used only in the manu- 
facture of boilers.” Universal mill or rolled edge bridge plates 
when imported by manufacturers of bridges for the use only in the 
manufacture of bridges—conditional on declaration being sub- 
scribed and attested to accordingly by the importer on the face of 
the entry. Rolled edge plate, not less than jin. thick and over 
15ft. long when imported and to be used only for tires of traction 
engines—conditional on declaration being subscribed and attested 
to accordingly by the importer on the face of the entry. Flat 
galvanised sheet iron; guns and rifles, not military ; twist drills ; 
cabinet locks; padlocks ; steel beams, tees, girders for structural 

es, when not punched, drilied, or in any further stage of 
manufacture than as rolled ; pens and pencils ; double tape fuses; 
dictionaries, English ; bi-carbonate of soda; rubber brustes; 
spitting cup and re-filler ; vapo cresoline ; peroxide of hydrogen ; 
kydrozone_; school writing slates ; and spread plasters. 
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THE CUNARD STEAMSHIP CARONIA. 
On Friday, the 3rd instant, the new Cunard steamship 
Caronia steamed from Liverpool to the Clyde to run her 
official trial trips on the Skelmorlie course. Very cour- 
teously the chairman and directors invited some hundred 
guests to go to Glasgow on board the ship. The Skir- 
misher tender left the landing-stage at 10.30 a.m. for the 
great ship, which lay waiting in the Mersey, and at eleven 
o'clock she started with one half her boilers alight. The 
run was made in perfect weather, at about 14 knots, 
and the anchor was dropped off Gourock about 12 p.m. 
In our impression for July 15th last year we published a 
description of the ship, and inasmuch as we hope to 
give in another issue various illustrations likely to 
interest engineers, we do not propose to do more now 
than direct attention to a few of the more important facts 
about the liner. 

We believe we are correct in saying that she is the 
largest passenger steamship in the world, for she carries 
a comparatively small weight of cargo. She is of medium 
speed, not so slow as the Celtic or so fast as the 
Campania. On Saturday two non-official runs gave a 
mean speed of 19} knots, her guaranteed speed being 18 
knots; but on Saturday she was comparatively light. 
She is, as seen from the water, a very handsome craft— 
so handsome, indeed, that it is not possible to form any 
accurate idea of her size. It does not help us much to 
know that her launching weight was 13,500 tons, that she 
is 72ft. beam and 675ft. long. But when the tender 
came alongside it became possible for those on the deck 
of the Skirmisher to realise that from the keel of the 
Caronia to her boat deck is 80ft., and that the tops of her 
two elliptical funnels are 130ft. above the fire-bars. Her 
engine-room is enormous. She has but one, no inter- 
mediate bulkhead being fitted. Her engines are quad. 
ruple-expansion. The boiler pressure is 210]b. The 
cylinders are 39in. + 543in. + 77in. + 110in. x 5ft. 6in. 
stroke. They are balanced on a modification of the 
Yarrow, Schlick, and Tweedy system. The reciprocating 
weights of the high-pressure engine are less than those of 
any of the others, and they are balanced by fan-shaped 
counterweights fitted to the crank cheeks. This engine 
may be said to be, in a way, self-contained as far as 
balancing is concerned. The other three engines are 
dealt with by the number of degrees separating the 
cranks. The weight of piston, piston-rod, crosshead, and 
connecting - rods, averages about 14 tons. Standing 
in the engine-room with the engines running at 66 re- 
volutions, and a piston speed of 726ft. per minute, 
it was quite possible to carry on conversation. There 
was a remarkable absence of noise, there was no water 
laid on, very little grease about, and very few men in 
charge ; the finish of the machinery is splendid, and the 
link motion and valve gear admirable in design and 
beautiful in working. The whole of this enormous 
machinery has been designed by Mr. Bell, of the firm of 
John Brown and Co. 

The boilers are thirteen in number, and fitted on 
Howden’s system, with the result that the stokeholds were 
positively cold. Unless a fire-door was opened it was 
impossible to see fire anywhere, and it was only by direct 
inquiry that we learned which boilers were alight and 
which were not. The hardship of stoking ceased to exist 
under these conditions of the boilers. Eight, with double 
ends, are 15ft 2in.in diameter and 22ft. Sin. long, with 
separate combustion chambers to each of the six furnaces, 
which are 3ft. 8in. in diameter. The five single-ended 
boilers are 15ft. 10in. in diameter, by 11ft.7in.long. The 
furnaces are 4ft. in diameter. The safety valves are 
loaded to 210 lb. 

Of the wonderful steering gear by Messrs. Brown Bros., 
of Edinburgh, and of the ventilating and lighting arrange- 
ments we hope to write more fully in an early impression, 
when we can, by the aid of illustrations, make them in- 
telligible. 

The displacement of the Caronia when fully loaded and 
drawing 33ft. is 31,000 tons. _Phe-boat deck is 67ft. above 
the water. She has eight decks; of which five are devoted 
to passengers. It is'a bare Statement of fact that the 
second-class cabins and saloons are superior in size, finish, 
and decoration to those forthe first-class of most Atlantic 
liners built up to the last, five years. The third-class 
accommodation would,:until recently, have been rated 
as second class, while that for the 1000 “emigrants” 
is much in advance of anything of the kind we have seen 
in other ships. It is interesting to note that the various 
nationalities do not mingle on board, and, as far as 
possible, their prejudices in the matter of food are 
respected. 

The system of decoration adopted in the first class is 
extremely satisfactory. Everything is painted dead 
white, without gloss or varnish or gilding. The doors 
and companion-ways are of polished dark mahogany. 
The colour scheme is supplied by crimson or rose red 
curtains and window draperies, and dull red carpets with 
a small fleur-de-lis pattern in a different shade. The 
saloon chairs are all in polished mahogany. In the 
drawing-room, an enormous and beautiful apartment, the 
furniture is Sheraton, inlaid. The smoking-room is 
lined with a light-tinted wood, the carving and decora- 
tions being very simple. The fireplace has a fine carved 
overmantel decorated with a great hammered brass plate 
with a flamboyant design, in place of a mirror. 

On Friday there was enough wind and sea in the 
Mersey to give tug boats and the smaller class of 
steamers a bucketing. There was quite a moderate sea— 
words which mean one thing to a sailor and another to a 
landsman—but the great liner cared nothing for these 
things. She was absolutely—not figuratively—steady. A 
glass of water filled to the very brim did not overflow, 
and it was worth notice that although the engines were 
making about 67 revolutions, and exerting about 


10,000 indicated horse-power, there was no more noise or 


settle in the saloon, in a berth, on any of the decks, 
whether the engines were or were not going, and it was 
very diflicult looking over the side, to believe that the 
monster was moving through the water at about 14 miles 
an hour. 

We cannot conclude this notice of the trip without ex- 
pressing our appreciation of tle gracious hospitality of 
our hosts; and the extreme courtesy shown by the 


vessel. 








FIRE LAUNCH. 





A NEw and powerful salvage vessel has recently been 
designed and constructed by Messrs. Merryweather and Son, 
Limited, London, for service on the Manchester Ship Canal. 
It is said to be the largest launch of its kind in the United 
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Kingdom, and will doubtless prove very useful when fires 
occur amongst the shipping or in waterside warehouses. An 
engraving of the launch is shown in Fig. 4, page 145. The boatis 
90ft. long, 23ft. beam, with a mean draught of only 3ft. It 
is built of Siemens-Martin steel, and is divided into six com- 
partments by water-tight bulkheads. Steel housings are built 
over the engine and boiler-rooms forming the bridge deck. 
The vessel is propelled by means of triple-bladed twin screws, 
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Fig. 2—WEIR FEED PUMP 


each driven by a vertical compoundengine B, Fig. 1, with link 
motion reversing gear, and a speed of eight knots an hour can 
be attained. Two bilge pumps G have been provided, each 
with pipes and connections to the bilges. For generating 
steam, two boilers A of the two-furnace locomotive 
type, Fig. 3, are used, each capable cf supplying sufficient 
steam for the whole of the machinery. 
E is fitted in the engine-room, and is connected to the 
principal exhausts by means of piping to the feed-pumps F, 
and to the boilers. All the steam pipes are of copper, and 





vibration than would be experienced if she had been 
fitted with turbines. 


Careful listening was necessary to 








gentlemen representing the builders of a most magnificent | 





A feed-water heater | 


are arranged in duplicate so that either or both of the boilérs | trials were carried out_on the river Thames last Septemter, 





; can be used. ‘The boilers are fed by two double-acting feed- 
pumps of the vertical type, which are situated in the stoke- 
hold, with connections to the water tank and outboard, 
delivery being direct or through the exhaust steam heater, 

| as required. The exhaust steam can be forced through the 

| feed-water heater or discharged direct into the funnels \. 
when extra draught is required. 
An interesting feature is the pumpin 

| trations of which are given in Figs. 6 and 7, 

| fire pumps C consist of two independent 

| Greenwich pattern pumps, each of a capacity of 2000 

| gallons per minute. The pumps and valve pe rs are of 
solid gun-metal, and the piston-rods of phosphor bronze 
are connected between the steam and water pistons. A 
steel crank shaft, driven by connecting-rods placed centrally , 
determines the stroke and actuates the slide valves. The 
valves are of india-rubber, with copper studs and gun-meta| 
gratings. To enable the valves to be examined the valve 
boxes are provided with bolted-on covers, Suction inlets 

' are arranged on both sides of each pump; also sluice aid 


machinery, illus- 
age 145. The 
ouble-cylinder 
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Fig. i-ARRANGEMENT OF MACHINERY IN FIRE LAUNCH 


strainer boxes are fitted, so that either or both pumps can 
draw water from either or both sides of the boat. The 
deliveries are fitted with large copper air vessels, and 
connected by copper pipes to three swivelling moni- 
tors, and one in the bow, not shown, and also supply 
twelve hose outlets, each 3}in. in diameter. The ar- 
rangement of these pumps is shown in Fig. 6. The 
monitors are each fitted with worm gear for turning in any 
direction at any angle, the largest nozzle used being 34in. 
diameter. Besides the pumps already described, there are 
two large centrifugal salvage pumps D, shown in Fig. 5, 
each having a capacity of 2500 gallons per minute. The 
pumps aredriven by, and directly coupled to, a single-cylinder 
high-speed vertical engine. The pump casings are made of 
cast iron, the impellers of bronze, and each has a removable 
door, and suction and delivery ways, connected to deck plates, 





Fig. 3—TWO-FURNACE LOCOMOTIVE BOILER 


with a swivelling bend for piping. The suction pipes are 
made of light steel, with connecting sections of flexible 
rubber. 
A supply of coal can be carried in the bunkers in 
the stokehold. Cover plates have been placed on deck, 
so that the bunkers can be conveniently and speedily 
filled. The vessel is steered by a wheel tiller on the bridge 
deck, and one for hand use is also fitted at the stern, in case 
the former should fail, owing to some unforeseen reason. 
Reply telegraphs for both engines, as well as a speaking tube 
from the bridge to the engine-room, have been provided. 
| The two funnels are hinged, so that they can be lowered, if 
necessary, to allow the boat to pass under low bridges. The 
| forward mast can also be lowered, in a like manner, for the 
same purpose. A large roomy cabin has been arranged in the 
| bows of the boat, and is supplied with a table, seats, and 
| lockers. ‘There is also a store-room aft, capable of holding 
| 2000ft. of ‘hose, nozzles, and other fittings, The official 
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Fig. 6—FIRE PUMPS 


It was then shown that the pumps were capable of discharg- 
ing 18 tons of water per minute; also that a 3¢4in. jet of 
water could be thrown to a height of 250ft., whilst with 
one 24in. and one 2}in. streams in action simultaneously, the 
water was thrown over the top of a grain elevator 180ft. high. 








DOCKYARD NOTES. 


ArparentLy the King Edward class are all to be given 
6in. only after all. The proposal was to put 7°5 instead, then 
) 2’s were contemplated. It has been found inconvenient, so 
we hear, to put 9°2’s over and above what is already to be 
carried, and 7°5’s are really little better than 6in. in many 
ways, as the odds are that the 7in. armour now in vogue as 
secondary armour would defeat them at battle ranges. The 
7°5is no quicker than the 9°2, and it is not man handled, 
hence the swing back to 6in. 





Tue China Fleet, whatever else it may be fit for, or not, 
can at any rate steam excellently. Reports of the recent 
eight-hours full power sea trials are now to hand, and it will be 
noted that every ship exceeded its designed horse-power, and 
with one exception—due to not having been docked for 
nearly a year—the designed speed. The figures are :— 

Eight Hours Trials, 





rst Sea trials 
1904 


Designed) pea 





ri Average Average.) boilers by. 
knots. | knots. knots. | 
Albion 18-25 17-8 18-7 Thames Ironworks 
Amphitrite 20-75 20-78 21-89 | Vickers 
Andromeda .. 20-25 | 20-4 20-1 | Hawthorn Leslie 
Glory 18-25 | 18-1 18-6 Laird 
Ocean. 18-25 | 18-5 18-83 Hawthorn Les ie 
Vengeance 18-25 | 18-5 19-10 | Vickers 


The Andromeda developed nearly 1000 horse-power in excess 
of her designed 16,500, and is reckoned to have lost about a 
knot and a-half from the very foul state of her bottom. None 
of the ships had been docked very recently, but all the others 
were fairly clean. The results are extremely creditable to all 
concerned, sea trials being a much more severe test than the 
trials with plenty of contractor’s men on board and everything 
new, 





THE ships have becn away from home approximately as 
follows :-— 


Albion 4 years (second commission) 
Amphitrite .. ow 
Andromeda .. Bey 
Glory .. 4 ,, (second coinmission) 
Ocean 5 4, (second commission) 
Vengeance ss 





Aww gafis are to be removed from British warships. This 


will considerably alter the appearance of some ships. 


WE are by now pretty familiar with photographs of the 





funnels of the Tsarevitch after the battle of Round Island, 
It now is known that several other Russian ships had their 
funnels hit, and it is said that all three were knocked out of 
the Retvizan, which was more severely damaged than any 
other ship. She was put entirely out of action, and prac- 
tically beyond repair. The Peresviet lost one funnel, but 
was comparatively little injured. The number of hits which 
the Japanese secured upon water-lines, turrets, and funnels, 
suggest that they made excellent use of their telescopic sights, 
and the old idea that no discrimination is possible in battle 
will appareatly have to be modified. 





Ly a recent coaling competition between the Illustrious and 
Magnificent, the former ship took in in 124 hours exactly 
what it took the other 17 hours to get aboard. The amount 
in question was 1500 tons odd, but the point of importance is 
that the ships are sisters and identical in their coaling arrange- 
ments. Consequently, the experiment indicates clearly the 
advantages of coaling organisation. 





Iv is reported that the Japanese cruiser Takasago has been 
lost with all hands some time during the war—probably 
months ago. oes. 

Tue Takasago was Elswick built, of about 4000 tons and 
24 knots trial speed. She carried two Sin. and ten 4°7in. guns. 
She was a much better ship than her American-built sisters 
Kosagi and Chitose. 


AN interesting item about the Baltic Fleet is that every 
ship, from battleship to destroyer, is fitted with wireless 
telegraphy. All the ships have extremely lofty top masts 
fitted for signalling purposes, and the one-masted ships have 
been given high auxiliary masts. All the destroyers have a 
second mast 





From a contemporary we cull the information that a new 
sort of armour has been tested at Terni, in Italy. ‘Its 
principal ingredients,’ says our contemporary, ‘‘are a 
mixture of cement and nickel. The hardness of cement is 
proverbial ; but it has been left to Italian genius to turn it to 
war uses. 








CONDENSING ARRANGEMENTS IN 
CENTRAI. STATIONS. 


A papeR on ‘Condensing Arrangements in Central 
Stations '’ was recently read before the Leeds Section of the 
Institution of Electrical Engineers by Mr. John D. Bailie. 
The problem of erecting the most suitable type of condensing 
plant is of great importance, and as no special rules can be 
laid down, it must be left to the discretion of the engineer. 
The paper described the leading kinds of apparatus employed, 
and also contained much information on the general arrange- 
ment of the condenser and its accessories. The author com- 


menced by describing the ejector condenser as being probably | 


the simplest form in general use. It occupies, he explained, 


Fig. S—-CENTRIFUGAL PUMPS 








IN PUMP ROOM 


Fig. 7—VIEW 


but little space, and is not liable to get out of order, whilst 
its first cost is low. “When a moderate degree of vacuum is 
allowable it will be found satisfactory. Its disadvantages 
are :—That to maintain a fairly high vacuum necessitates a 
large quantity of cooling water, and, consequently, a large 
condenser, which, if a circulating pump be used, means that 
considerable power is required to drive it. Some of the 
advantage of low first cost is therefore nullified by the 
increase in the size of the condenser and circulating pump. 
Diagrams were given of the Kérting and Ledward ejector 
condensers. 

The author then considered jet condensers, and drawings 
were exhibited showing an arrangement in which one tank 
and one pump were used, and a similar case in which two 
tanks and two pumps were employed. Condensing plants of 
this type are in use at the Manchester Corporation Dickin- 
son-street Electricity Works, the air pumps being of the 
three-throw compound type driven by an electric motor, and 
the wet pump a motor-driven centrifugal. 

The barometric form of jet condenser was also described. 
In this the condenser is erected at the top of a long pipe, the 
height of which should be about 34ft., thus making 1t impos- 
sible for the discharge water to be sucked back through the 
condenser to the engine cylinder in the event of the vacuum in 
condenser failing. The end of the barometric pipe should be 
carried under water, or else air would be drawn up the pipe 
by the air pump, and so destroy its action. In this arrange- 
ment the pump is a dry pump only, its function being to 
extract the air. This condenser is claimed to have many 
advantages, and in some instances is very economical. But 
there are also objections, the chief being the great height of 
the structure, in consequence of which it has usually to be 
erected outside the engine-house. The exhaust pipe must 
necessarily be of considerable length, with extra bends, 
entailing some loss of vacuum between the condenser and 
the engine, also a greater length of injection pipe. Con- 
tinuing, the author said that where water is scarce and space 
available, it may be advisable to use an ‘‘ evaporative con- 
denser.’’ This apparatus consisted, he explained, of a stack 
of corrugated iron tubes, with radial flanges exposed to the 
air, over which water is allowed to trickle. The quantity of 
water required is small. No remarks were made as to the 
efticiency of this type of condenser, nor are its advantages 
or disadvantages discussed. The surface condenser, with its 
adjuncts, was described at some length. 








Royat Institution. —A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 6th instant, the Duke of Northumberland, president, in tho 
chair. Lieutenant-Colonel H. E. Gaulter, Mr. E. P. Harvey, Mrs. 
Ludwig Mond, Dr. Tcherniac, and Dr. Evelyn C. B, Wilbraham 
were elected members, 

THE INsTITUTE or SaNiTaRY ENGINEERS.—The undermentioned 
meetings will be held on February 15th, commencing at 3 o'clock: 
—Election Committee. Examination and Literary Committee. 
Finance Committee. Organising Committee. Sessional meeting 
at 7 o'clock p.m., paper by Mr. J. Thompson (Fellow) on ‘The 


” 


' Sanitation of Southend-on-Sea, 
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SOME FEATURES IN DESIGN AND CONSTRUC- 
TION OF AMERICAN PLANING MACHINES.* 


By Mr. ARCHIBALD KENRICK, Jun., Associate Member, of 
Tunbridge Wells. 

Between this country and America there is a difference of condi- 
tions, which manifests itself all through the design and construction 
of a machine, from the general features down to the smallest 
detail, America is a huge developing country, wiih a large ever- 
increasing and sure market for her goods ; hence pocele are readier 
to specialise in one article than they are here. Likewise, there is 
a greater demand for labour, and it commands a very high price. 
Therefore every effort is made to minimise labour. To effect this, 
in the case of machine tools, they must be made, as far as possible. 
automatically, which results in the manufacture of standard 
patterns. Buyers cannot afford to have their whims and caprices 
attended to; they must buy what they can get manufactured, 
Further, the tool, in its turn, when in use must take a minimum of 
human time in manipulation, and must not produce work, 
which wastes labour to rectify. Minimum of attention seems to 
come before maximum of output, as is seen when one casually 
glances at half-a-dozen automatic lathes under one operative. 
The lathes are working well within their power, evidently because 
they cannot be closely watched and nursed ; whereas full value is 
got out of the man. Thus there are many instances of American 
firms specialising in one tool, and adhering to standard patterns 
even in this. Great excellence of quality and refinement cf detail 
is the result. But this state of things would no doubt tend to 
the ossification of ideas, if not more yt counterbalanced by the 
spirit of enterprise bred ina great developing nation, and enhanced 
by the exhilarating effect of their climate. 

Several works where planing machines are made were visited by 
the author, and machines were seen in operation in many places. 
A Cincinnati firm afforded the best example of a factory where 
nothing but planers, and these of the most ordinary and useful 
sizes, weremade. This firm was also the readiest in giving informa- 
tion. The machines seen in America were made of distinctly thin 
metal throughout, and the outside appearance was everything that 
could be desired. Better shapes can be given to castings if 
their models are kept standard, and are not altered. In one 
works, to economise shop room, only the cross-slides, boxes, gear- 
ing, feed motion, and other light parts were made to stock. The 
heavier parts were cast, and quickly got up when an order was 
received, 

Beds mostly have the usual V’s, planed considerably more acute 
than 90 deg., and are generally lubricated with rollers. The 
V has the advantage of requiring no setting-up slips; while flat 
ways are easier to lubricate, to get true on foundations, and to 
keep true afterwards; all especially useful for long machines, 
Flat ways also are better for heavy work. In Pay Becccs sizes 
many new machines were made with a guiding V on one side and 
a flat on the other. 

Tables are furnished with longitudinal T-grooves and dog-holes 
at intervals. The Cincinnati firm find it better to drill these 
holes to jig, instead of ragga | the usual square holes. This saves 
trouble with core prints, and gives the table a better surface to 
machine. 

The cross-slides bave a rectangular guide at the top, with 
some sort of slip, and a V guide near the bottom. American 
machines do not plane on the return stroke, and this arrangement 
forms a first-class support for the cutting stroke. 

The drive is done in many different ways. The most usual one 
is by rack and pinion, and spur gearing throughout up to the 
pulleys. At Cincinnati the pinion was of an unusually large 
diameter, having about thirty teeth. This was done to give a 
steady motion to the table. The pinion was, of course, well caged 
to a stout short shaft. 

At the end of the stroke, the table knockers, transmitting motion 
through levers and links, strike the belts. There are two of these, 
one for cutting and one for running back. Narrow single belts at 
very high velocities are used, to offer the least possible resistance 
to striking. The width of belt for a 3ft. wide machine is about 
ljin. For larger machines, spiral pinion and rack to drive the 
table is used extensively. The angle between the spiral shaft and 
the rack is not 45deg., but considerably more acute, say, 40 deg. 
or less, At Cincinnati the shaft bearing and pinion oil-bath are 
made in a casting separate from the bed, for convenience of manu- 
facture. Thereby they avoided having to bore the bed on the 
skew. The rack teeth were milled, and the spiral was milled in 
the lathe. Both were made of cast iron. The pulley shaft geared 
np to the spiral pinion shaft with bevel wheels. 

The pulley shaft and countershaft were made exceedingly heavy 
and of best tool steel, so as to run very steadily, to bear evenly in 
the long cast iron bearings—which were not made to swivel—and 
to wear for a very long time. Pulleys keyed on to such shafts 
would never come loose with the roughest wear. The countershaft 
was run in cast iron long bushes, which were held in position in 
their hangers by running in babbitt in the annular space between 
the bush and the hanger. This was done when everything was in 
alignment, 

All spur gear was milled and all bevel gear planed, and every 
pair of wheels was run at the correct centres and angle in a special 
machine before assembling. By these precautions very smooth 
running was obtained. This was well shown by a glass of water 
placed on a moving table in which no ripple was visible, except at 
reversal, 

Jigs are used for almost everything. The table and bed V’s are 
each planed to jigs, and the result is so good that all that is 
necessary to finish is to scrape off the mark of tool. This does not 
apply to the cross-slide, which has to be got up more carefully. The 
bolt boles to attach the arms to the bed and crosshead were drilled 
to templet ; and the parts came together without a hitch. They 
stop only at drilling steady-pin holes to jig. The following isa 
remarkable example of the precision of their work :— 

The pulley shaft had to fit its bearings and several fast and loose 
pulleys without any letting up afterwards, On its running surfaces 
two spiral oil grooves were cut in the lathe. These spirals were of 
opposite hands, and intersected at a certain point. An oil-hole 
was drilled in the bearings, and when the shaft was inserted the 
oil-hole always came opposite the desired point, which was the 
intersection of the two oil-grooves 

Some firms employ friction clutches in the drive instead of belt 
striking gear, especially for the larger machines. These are easier 
to throw than belts, and they give rise to less variation in the 
length of stroke. Still better results in this direction were 
obtained by a new device seen on an 8ft. square machine, where 
at the points of reversal a cock opens admitting compressed air 
which blows the clutch across from one gear t» the other. Friction- 
clutch machines are motor driven very conveniently without a 
countershaft. Two other forms of drive were seen at Cleveland in 
which electricity played a prominent part in reversing. In one 
an electro-magnetic clutch was pulled alternately to the direct and 
to the reversegear. In the other, the knockers threw a switch 
which reversed the field magnetism and so the rotation of the 
motor, and also gave it a quicx return speed. It was done by a 
new type of Westinghouse motor which was attached to one of 
their existing machines, This seems to be the most direct way of 
all. 

In American planers a very high rate of speed is obtained on the 
quick run-back stroke, being about four or five times the cutting 
speed. But the cutting speed is nothing extraordinary, and the 
quick-cutting steels do not seem to have asserted themselves yet. 
When they do they will raise the speed of the cutting stroke, but 
not that of the return, which is probably already as high as is 
feasible. The nextstep may be to run the machine at a constant 
high speed both strokes, and cut with double-cutting tool-holders. 
At-present they do not seem to press the output of machines to 





* Institution of Mechanical Engincers, January 20th, 





their utmost limit, but, as in the case of the automatic lathes 
mentioned above, so with all but the largest planing machines, 
they prefer to have many, taking little attention, under one man, 
Nor are broad feeds supplied for quick finishing cuts. The simple 
pawl feed from a jumping rack at the side of the arm was used 
everywhere, and the momentum of the moving parts at reversal 
supplied the power to move the jumping rod. In several works 
where they wished to increase the output of existing machines, 
planers were run from a Reeve's variable speed countershaft, 
which gave great satisfaction. Where a few machines have to do 
a large variety of work differing in hardness and class, it is clearly 
an advantage to be able to vary the cutting speed. On hard stuff 
or - a cramped position it is desirable to run much slower than 
usual, 

The cross slide is commonly raised by a chain and wheel at the 
end of a horizontal shaft in the crosshead. In the larger machines 
a pulley is placed on the shaft, and in motor-driven machines a 
separate motor is used. In some very large machines motors were 
used for moving all the boxes as well. 

The paper is illustrated by two figures in the letterpress, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





DRY AIR FOR THE BLAST FURNACE, 


Sitr,—When Nielson introduced the hot blast the mechanical 
equivalent of heat as well as thermo-chemistry were still unknown, 
and heat was idered a subst: Under the circumstance he 
could only account for the fuel economy that results from the use 
of a pre-heated blast on general principles, viz., the hotter the 
blast the greater the economy ; ped: it was but natural for him to 
imagine that the atmospheric moisture introduced with the air 
through the tuyeres would have as much of a cooling effect with a 
hot blast as with a cold one. 

In order to prove the fallacy of this assumption it is only neces- 
sary to apply part of the argument used by myself in my article 
on the ‘‘ Theory of the Hot Blast,” published by the American 
Manufacturer in its issue of September 15th, 1904, viz., aside from 
the inconsiderable amount of heat energy that is evolved near the 
tuyeres by the re-oxidation of some of the reduced ore, a cold- 
blast furnace depends for its heat entirely on the combustion of 
the fuel, and as the maximum temperature reached does not 
exceed about 1450deg. Cent. when all of the fuel carbon is burned 
to monoxide gas—which does not seem hot enough for making 
high grade metal—sufficient air has to be blown into the furnace 
to leave part of the dioxide unconverted, and in this manner ihe 
temperature can be easily raised. If, for instance, one-third of 
the total carbon is burned to dioxide, and two-thirds are burned 
to monoxide, the resulting temperature will be about 2078 deg. 
Cent., which is probably high enough with slow driving. But in 
thus adding to the dioxide that is generated by the reductio& of 
ore, its total proportion becomes so large, as compared with that 
of the remaining monoxide, that it retards complete reduction, 
and in that case a larger quantity of monoxide gas has to be put 
through the furnace, which means additional fuel requirement, a 

roportionate increase in the supply of air, and a correspondingly 
Coe amount of moisture in the blast per unit of pig iron. 

Assuming that a cold-blast furnace uses 1} tons of coke 

r ton of metal, and 6 tons of air per ton of coke, and 
that a hot-blast furnace uses only 1 ton of coke and 44 tons of 
air, then the former will have to digest at the tuyeres twice as 
much atmospheric moisture as the latter; and considering fur- 
ther that the maximum temperature of the cold-blast furnace is 
only just about high enough under the most favourable conditions, 
it stands to reason that any marked increase above the average 
amount of atmospheric moisture—such as sets.in when it rains, anc 
during the sultry weather of the dog days—must havea perceptible 
effect on the working of the furnace even when all other conditions 
are equal. The hot blast, on the other hand, raises the tempera- 
ture of the furnace so high that the effects of the contained 
moisture, which, according to the weather, varies from less than 
1 per cent. of the weight of the blast to about 2 per cent., need not 
be considered at all in calculating its {thermal efficiency, provided 
other smail factors, such as the re-oxidation of metal and the'tem- 
perature at which the blast enters the stoves, are also neglected, as 
an offset. Iam even inclined to believe that with a blast heated 
to 800 deg. Cent., or more, the heat near the tuyeres would become 
so intense as to melt off the firebrick, in spite of the cooling effect 
of the water jackets, if it were not for the heat energy that is 
absorbed by the dissociation of the steam in the blast. The loss 
in temperature thereby occasioned is, of course, made up later on 
by the re-combination of the respective quantities of hydrogen and 
oxygen ; but as these dissociated elements are mixed up with 98 to 
99 times as much by weight of other gases—chiefly N and CO—they 
can only re-combine a little later on, say, within the fraction of a 
second, and by that time they have ascended somewhat. Accord- 
ing to this view the steam in the blast would serve to moderate the 
excessive heat at the most critical spot, and to extend the zone of 
maximum temperature further up. 

But even without drawing this theory into the argument it is 
easy to understand that the presence of 1 lb. or 2 lb. of water vapour 
in 1001b. of atmospheric air cannot have much influence on the 
general working of a hot-blast furnace, and the writer doubts that 
the effect of increased moisture in the blast is perceptible at the 
tuyeres. That which can be noticed is the sudden variation in the 
temperature of the blast, and such changes are not due to a change 
in the relative proportion of the steam that enters with the air 
through the tuyeres, but to the amount of actual water that is 
introduced into the furnace mouth with the raw materials. 

Assuming, for instance, that fine Mesaba ore, which carries 10 
per cent. of mcisture is being smelted, then the burden will con- 
tain from 300 1b, to 400 1b. of water per short ton of metal, and 
that is a sufficient quantity to saturate all of the blast furnace gas 
completely at the temperature at which it enters the stoves, say at 
30 deg. Cent. to 45deg. Cent. It is, of course, immaterial whether 
all of the moisture is ia the ore or part of it in the limestone and 
fuel, and the gas may also get part of its moisture from having 
been scrubbed and not properly dried. The main point, however, 
is to show how the moisture of the burden affects the blast with- 
out ever getting into it, aud for that purpose we will assume that 
the burden contains enough moisture to charge all of the escap- 
ing blast furnace gas with 3 per cent. of it. 

For the sake of simpler illustration we will further assume that 
the blast-furnace gas consists only of nitrogen, carbon monoxide, 
and dioxide, and then compare the calorific effect of the dry gas A 
with that of the wet gas B. The specific heat of the respective 
constituents is assumed to be, for N, 0-2438; for CO,, 0-2169; 
and for water vapour, 0- 4805. 





1.—Composrtion and Calor fi Value per Kilogram me, 


Gas “ A,” Gas “ B.” 
N =60 N = &8-20 
CO = 25 25 x 2436 cal. =60,000 “GO. = 24-25 24-25 x 2486 cal. =59,078 
CO, = 15 CO, = 14-55 
H.O= 0 B20= 3-0 
100 100 
Value per kilogramnme. 609 cal, 580-78 cal. 
11.—Composition und Spettc Heat after Combustion, 
Gas “A.” Gas “ B.” 
8.H. 8.H. 
N = 107-4 = 66-42 p.c. 0-1619 N = 104-20 = 64-44p.c. 0-1571 
CO, = 54-3 = 88-58 p.c. 0-0728 CO, = 52-65 = 32-56 p.c. 0-0706 
H.O= — _ — Hv 4-:35= 8- p.c. 0-0144 
16L-7 100.2847 161-7 100 0.2491 





III.— Temperature of Combustion, 


60,900 cal. _ 605 . 

ie? x oasat ~ * at Conk. 
59,078 cal. 1509 deg. Cent. 

161-7 x 0-2421 

Difference, 96 deg. Cent. 


The actual difference is even greater, because the waste gases 
leave the stoves at a high temperature, which raises the specitic 
heat of the wet gas more than that of the dry. Other conditions 
being alike, the maximum temperature which the blast-furnace gas 
can produce in the stoves amounts therefore with the dry gas to 
1605 deg. Cent. and with the wet gas to 1509 deg. Cent., and, 
assuming that the average efficiency amounts to 50 per cent. of the 
theoretical, the stoves will heat the air blast in the one case to 
803 deg. Cent. and in the other to 755 deg. Cent. 

According to Braune’s table—referred to in the Americ, 
Manufacturer of July 7th, 1904—the heat energy of a kilogramms 


of air amounts 
at 800 deg. Cent. to 496 cal., 
and at 750 dog. Cent. to 446 cal. 


Difference = 50 cal. 
Assuming that 5000 kilos, of air are required per metric 


ton of metal, the hotter blast would yield 5000 x 50 = 250,000 
calories more than the other, which is equivalent to a saving 


Uas “A”: 


Gas“ B”: 


of a = 102 kilos, of carbon, to a fuel economy of over 10 per 
cent. per unit of output, and to a corresponding saving in blowing 
power, Xc, 


This is all easily explained, because it can be calculated ; but 
when we are told that the abstraction from the blast of a portion 
of its atmospheric moisture can accomplish similar results—mere!y 
on the vague supposition that the greater uniformity of the 
moisture contents has some inexplicable but tremendous effect 
then we recognise that we have to deal with an old-fashioned 
theory which has been lurking in the minds of some engineer 
since the time when Nielson tried to improve the hot blast by 
passing the air over quick lime, just about eighty years ago. 

On account of such theories, blast furnace managers frequently 
oppose the most rational improvements. The clinkering of fine 
ore, for instance, has been objected to by otherwise competent 
parties on account of the ey of drying the ore, whereas th: 
—— of the clinker is one of the best arguments in favour of its 

option. 

To return to the moisture of wet raw materials, it has also to be 
considered that this moisture requires 536-5 calories per kilogramme 
to become converted into steam of 100 deg. Cent. Hence, for 
every 100 kilos. of water contained in the burden Ny metric ton 


of output the blast-furnace gas will lose at least haa = 10-73 


calories, which is quite an item, as may be learned from the fore- 
going table. 

To put it in another way, under normal conditions the upper 
part of the furnace depends for its temperature entirely on the 
temperature of the ascendi ases, and if the gases become 
cooled by spending part of their heat-energy on the evaporation of 
water, the temperature of the upper section of the furnace will fal! 
rather abruptly below that point where the incipient reduction of 
ore can take pee. Hence, the zone of reduction is narrowed down 


sonsiderably by the presence of moisture in the burden. 
ALEX. D. ELBERS. 





SMOKE PREVENTION. 


Sir,—In your article of February 3rd, in criticism of my letter: 
smoke prevention, I note you say: ‘Our correspondent has not 
pane FE figures of any kind to controvert our argument.” It 
wouid be perhaps as well to quote your statement in THe Enui- 
NEER of January 13th, which caused me to write and show you 
that my experience was in direct opposition to yours. The passage 
runs as follows :--‘‘ We have said a dozen times that bituminou-~ 
coal cannot be burned in trade work without producing smoke.” 
My answer to this was :—1903 quarter: Coal cost per unit, «459 ; 
much smoke. 1904 quarter: Coal cost per unit, -245 ; no smoke, 
with two boilers doing the work of three, as originally fitted. 
What, may I be permitted toinquire, are these but figures! They 
are bed-rock facts, taken from ledgers and log sheets in their bald 
simplicity, without elaborate details and calculations as to grate 
areas, heating surfaces, &c., which are quite beside the point, and 
which, in my opinion, in this particular instance at any rate, 
entirely controvert your arguments, 

Another point I should like to call your attention to in your 
article of February 3rd. You say that ‘‘the stoking was mani- 
festly very bad, and there was enormous room for ee, 
from the fact that much smoke was coming from the chimney ; yet 
further on in your article you say, ‘‘ When dense clouds of smoke 
are seen rolling away from a chimney stack it is easy to believe 
that great quantities of coal are going up the chimney. Few 
plausible assumptions are further from the truth.” Is not your 
deduction of our bad stoking directly contradicted by this state- 
ment ? 

Further on you’ state “that the presence of CO in a chimney 
represents serious waste, and may indeed be regarded the only 
waste that it is worth while to stop.” From this | infer that the 
O and CO, may be left gaily to look after themselves, a condition 
of things quite new, I fancy, to generally accepted tlue gas theory 
and practice. 

There is yet another statement to which I should like to draw 
your attention, as it is again in direct opposition to what I have 
found :—‘‘ Now, it is a curious fact that analysis of the gas taken 
when volumes of dense smoke are being evolved show often that it 
contains only a very small percentage of CO, while smokeless fire= 
and apparently ae combustion evolve it freely.” On many 
tests Tuave made with smokeless fires in our furnaces, I have 
never been able to find a measurable quantity of CO; if it has 
been present, it will be in a less quantity than ;4, per cent., and 
is negligible. On the other hand, a very simple manipulation of 
the O supply produces both smoke and CO simultaneously. 
Perhaps I may not be able to upset the canons and beliefs of THE 
ENGINEER, but so long as I convince those hypercritical factors, 
the smoke inspector and the balance-sheet, I go on my way 
rejoicing. F, Vincent L, MATHIAS, 

Borough Electrical and Tramways Engineer. 

Warrington, February 7th. 

|Mr. Mathias has obviously had a very interesting experience. 
But the fact that he has been successful in preventing smoke, 
while augmenting the power of his boilers, may or may not go to 
prove that we have made inaccurate statements, Until we have 
all the facts before us we are unable to assess Mr. Mathias’s 
experience at its right value. The question at issue is simply the 
relative efficiency of hand and machine firing. We do not 
hesitate to say that at least as much steam can be had from a 
boiler properly hand-fired as from a similar boiler machine-fired. 
Until Mr. Mathias has supplied the information for which we have 
asked it is obviously impossible to draw any general deductions of 
scientific value from what is no doubt an interesting experiment. 
—Ep., Tue E.] 





BRAKES AND WIND PRESSURES, 


Sir,—The interesting article in your current issue on the 
mechanical action of wheel-block car brakes deals with:the subject 
from the standpoint of the engineer, who is chiefly concerned with 
limiting conditions in dongs brakes,, Professor Robert H. 
Smith shows clearly the method of determining the minimum time 
in which the kinetic energy of the car can be completely dissipated 
which corresponds to that brake block pressure causing a skidding. 
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of the wheels. Such is the problem when divested of all the 
confusing intricacies which often intrude to puzzle a man engaged 
in the practice of the subject, and to which slight practical 
importance can be attached. Of such is the question of wind 
pressure for low velocities common to tramway practice. It is, 
however, interesting to note the effect of wind pressure, which for 
velocities up to 15 miles per hour is conceded to be nearly propor- 
tional to the velocity, while for velocities in excess of that the 
function expressing the pressure involves the square of the velocity 
and, according to some experimenters, the simple lineal function 
as well, The nearest approximation, however, for such low speeds 
is the simple lineal law, .¢., that the wind pressure is directly 
proportional to thespeed. As the brake designer is only concerned 
with retardation—another name for negative acceleration—we can 
substitute the latter as being more convenient, 

Suppose a tramcar to start from rest impelled by a constant 
force F, which in the case of an electric tram is the tangential 
force at the rail acting in the direction of motion, and which we 
will assume to be constant during the period of acceleration. By 
considering the variation in the torque of the motors met with in 
practice, the phenomena deduced would be accentuated, and it is 
sufficient for the purpose to assume that the tangential force—or 
draw-bar pull—and therefore the torque, are constant during this 
veriod, 

In what follows— 

F is the tangential force exerted by the motors at the rail—or 
draw-bar pull—in Ibs, 

W is the total weight of the car and load in lbs. 

« is the horizontal force, constant for all velocities, necessary 
to overcome the friction in the journals, motors, &c. 

4 is the coefficient of resi due to wind pressure at unit 
velocity—say, lft. per second, 

If « is the velocity of the car at a time / measured from the 
start, the acceleration will be— 


| ee (F 
Therefore— 


dt wW 
-b 
= (Cr -a@) [1 “ea 


dt 
« being the Naperian base. 
When the car has attained a uniform speed, F = a + /+, from 
which a value for this uniform speed can be found. Let it be wv, . 


Then— 
w= T(r) 


- by, 
ee [1 ow | 


It is clear from this equation that the car can never attain an 
absolutely uniform velocity under these conditions, for the fraction 
¢, can only be unity when the time is infinite. We have here 
an interesting example of the ‘‘ compound interest law.” 
The actual effect produced on a car is negligible, as the coefficient 
/ issmall, The value of 4 would be 0-03, which for a car presenting 
asurface of 90 square feet to the wind would mean a pressure of 2-7 lb. 
per square foot, at a velocity of 1ft. persecond. The wind friction on 
the sides would increase this resistance, but it bears such a small 
ratio to the force F, which the motors exert, that it will be found 
by inserting values in the foregoing equation and solving, that the 
car attains a uniform velocity very nearly in the period usually 
assigned to acceleration, but like the tortoise of Achilles, never 
reaches it. 
S‘reatham, 





(a+b ”)) 


By substitution— 


Ropert T. Baws, A.M.I.C.E. 





COMPOUND PETROL MOTORS. 


S1n,—1 was much interested in Mr. Butler's letter on the subject 
of utilising the pressure of the exhaust gases of the petrol motor. 
This is a subject which has engaged my attention for some con- 
siderable time, and, in common with many others, I am much 
indebted to your correspondent for publishing an account of his 
experiments in this direction. The idea of employing a third and 
larger cylinder seemed to be the obvious way of securing the 
greater economy due to the more complete expansion of the gases. 
From determination of the average pressure of the exhaust, I had 
anticipated a somewhat greater mean pressure in the expansion 
cylinder than that shown by the diagram furnished, and it would 
appear that, if the additional power represented by this diagram 
were the only advantage thus secured, it would scarcely compen- 
sate for the added friction, to say nothing of the weight and 
expense of the third cylinder. However, it seems—as, indeed, 
was to be expected—that the effect of facilitating the expansion of 
the exhaust is to improve the diagram of the power cylinder. 
This is, to me, the most interesting part of Mr. Butler's experi- 
ments, as it confirms my own opinion that a great deal of power 
was wasted in the expansion box employed to obtain effective 
silencing of the exhaust, 

Some months ago | prepared a set of drawings for a motor on 
lines to all intents and purposes identical with those of the motor 
described by your correspondent. Since then, however, | have 
carried the idea a step further ; and, instead of exhausting into a 
third cylinder, I propose, by the addition of bottom covers, to 
make the two power cylinders double acting, and by the employ- 
ment of a simple divided branch pipe to carry the alternate 
exhausts simultaneously to the bottom of the two power pistons, 
the two cranks, of course, working together as in the normal two- 
cylinder petrol engine. This idea would involve the addition of 
only one valve, which would be operated by a cam on the main 
shaft, thus securing an exhaust from the two expansion chambers 
once every revolution, By this means it is possible to secure the 
same relative expansion of the gases as by exhausting into an 
auxiliary cylinder of double capacity. Moreover, little would be 
added to the frictional losses or weight of the single-acting motor. 
The great, and a | insurmountable, objection raised to the 
employment of double-acting cylinders to secure an explosion on 
each side of the piston—viz., the difficulty of packing a gland to 
withstand the high temperatures and extreme variations in 
pressure developed during the explosion stroke—would not apply 
here, as the diminished temperature and pressure of the expanded 
oxbaye would permit of the employment of an ordinary steam 
packing. 

If Mr. Butler or any other of your readers interested in this 
subject cares to have a set of drawings of such a motor, with a view 
to carrying out experiments, I shall be pleased to furnish them, 
together with such suggestions as to details as have occurred to 
me since making the drawings. Unfortunately, being only a 
working mechanic, I am not in a position to carry out these experi- 
ments myself, W. H. THompPson, 

Croydon, February 4th. 


——, 


Sir,—I have been much interested in Mr. Butler's letter under 
the above heading in your current issue, and it is to be regretted 
that he did not carry his experiments a little further, as with the 
limited information given the rosults are anything but ,convincing. 
Mr. Butler claims an economy of 15 per cent., and a gain in power 
of 27 per cent. I would pointout that the engine when running 
simple developed within about 2 per cent. of the same power per 
revolution as when working compound, and this with the disad- 
vantage of having to drive the idle low-pressure piston and crank, 
poe which would reduce the ertacchutes g efficiency at least 6 per 
cent, 

If Mr, Butler could arrange to test this engine again :—(a) Asa 
compound at full speed of, say, 300 revolutions ; (b) As a simple 
engine with low-pressure piston, connecting-rod, and valve gear 
entirely disconnected, and at the same speed as (c) I am of opinion 





he would obtain a result in favour of the simple engine, both as to 
total power developed and also weight of fuel per brake horse- 
wer, 
There is no doubt, however, the addition of the low-pressure 
cylinder is a very effective method of silencing the exhaust, and 
for this reason alone the compound engine may be given a trial on 
commercial lines, when with the experience gained by everyday 
use it may be found possible to obtain a better economy with 
higher compressions, heavy oil fuel, and water injection. 
Brooklands, Cambridge-grove, INTERESTED, 
Eecles, Lancs., February 2nd. 





SPRING WHEELS. 


Sin,—I read with much interest your able article re driving 
wheels for heavy motor vans, in your issue of the-20th inst., and 
agree with you that many attempts will be made in the near 
future to introduce elastic driving wheels. From past experience 
with such wheels I feel confident that coiled springs will not form 
any part of a commercially and mechanically successful driving 
wheel for continual rough usage under heavy loads and strains on 
common roads in all weathers. 

Laminated springs will doubtless be largely employed in the above 

type of wheel with marked success ; but to my mind the person 
who can invent a durable elastic composition which can be 
applied quickly and cheaply to the rims of the wheels in ques- 
tion, and protect such composition with some kind of metal 
ee will be the most likely to solve this very important 
problem. 
: I cannot close this letter without referring to Mr. Leonard 
Todd’s letter in yours of the 27th inst. I am aware that this 
gentleman has had considerable experience with self-propelled 
traffic, hence my surprise on reading his letter, wherein he states 
that traction engine makers have abandoned the manufacture of 
spring wheels and devoted their attention to designing miserable 
apologies for mounting traction engines on springs, in such a 
manner that one of these engines when rumbling through a town 
will shake a whole street. I can only think that Mr. Todd’s 
experience with the modern high-class spring-mounted road loco- 
motive must be very limited indeed. I know there are some 
‘* miserable apologies’ in use as spring gears, but I a'so know that 
there are at present in daily use in this country hucdreds of road 
locomotives mounted on highly efficient springs so arranged that 
all shafts and pitch circles run on their correct lines, the engine 
being perfectly free to ride on its springs after the manner of an 
ordinary vehicle, whether the —— is hauling a load or running 
empty. What more would Mr, Todd have engine makers do? 

In justice to traction engine makers, I cannot imagine that 
either themselves or their representatives are so deplorably 
ignorant as to claim any extra adhesion for a spring-mounted 
engine. I may also say that modern circular rigid wheels give 
excellent results on the best roads for traction engine traffic, 7.¢., 
good macadam. 

Your readers may rest assured that the modern road locomotive 
has been kept up to date at no small cost, and, being to-day by far 
the cheapest known system of transporting heavy goods in large 
quantities over common roads, it will not make its exit in the 
ignominious manner Mr, Todd would have them believe. 

In conclusion, | will, if living, be delighted to welcome the 
advent of Mr, Todd's ideal driving wheel, but fear I shall be much 
older by the time of its arrival. JAMES ROBINSON. 

Leeds, January 30th. 


DESTRUCTORS AND ELECTRICITY. 

Sin,—Owing partly to the publication of a very instructive 
paper read by Mr. W. P. Adams before the Institution of Elec- 
trical Engineers, public interest in the above question has been 
considerably stimulated. I think, therefore, that it may not be 
out of place to point out, with your kind permission, some mis- 
conceptions which may arise. 

There is a tendency in some quarters to estimate the efficiency 
of any particular destructor by the number of electrical units per 
ton of refuse which are produced in the works were such a 
destructor is in use. 

The number of units which are produced per ton of refuse burnt 
depends chiefly on the following factors :— 

(1) The calorific value of the refuse. 

(2) The conditions as to day and night load, which determine 
whether all the refuse is used for steam raising, or whether the 
destructor is working at full power while the electricity plant is 
practically idle. 

(3) The efficiency of the electrical generating plant, which may 
require more or less steam per unit generated. 

(4) The efficiency of the destructor plant with its boilers and 
flues, 

(5) Last, but not least, the efficiency of the management. 

It is therefore absurd to attribute to the destructor either the 
whole credit for a good result in units per ton, or the whole blame 
for a poor result, and this is demonstrated by the fact that you will 
find one destructor of a given make giving a very high figure, and 
another destructor of the same ae oy under different conditions, 
giving a low figure. 

One of the most important factors in the etticiency of a destructor 

the cost of labour—is usually ignored when dealing with steam- 
raising results. In any destructor, increased steam-raising results 
can usually be obtained by putting on increased labour, and 
‘* stoking in spoonfuls,” From the steam-raising point of view, the 
all-important question is, What is the cost of a ton of steam pro- 
duced by the destructor in ordinary every-day work’ Under the 
heading ‘‘Steam from Refuse, and its Cost,” the Hlectrical Magazine 
published on April 26th, 1904, some interesting figures showing the 
cost of labour per ton of steam, as well as the evaporation per pound 
of refuse, at a number of combined stations, It was shown that 
those stations where the highest evaporative results are obtained 
are not always the most economical, owing to the large expenditure 
in labour, and'it is noteworthy that among those stations where 
utilisation of steam is complete, the- best result came from 
Fulham. 

If the destructor produces a supply of steam at a reasonable cost 
for labour, it is for the electrical department to utilise that steam, 
and the credit for good results and the blame for bad results belong 
by rights to the engineers who are responsible for the construction 
and management of the whole combined works, and not to the 
maker of any particular part of theinstallation. I think that if the 
above facts were more generally recognised it would be in the 
interest alike of electrical engineers, destructor builders, and the 
public, and would tend to discount-a good deal of humbug. 

Leeds, January 31st. F. L. Watson, Assoc. M, Inst. C.F. 





EFFICIENCY OF INJECTORS. 

Sir,—I notice in your last issue a letter having reference to the 
efficiency of injectors, 

Although injectors are exceedingly handy for feeding steam 
boilers, particularly smaller ones, as they not only are cheaper in 
first cost and maintenance than pumps, but‘also have the advan- 
tage that they may conveniently be used at week-ends and other 
times when the place is stopped, I do not agree with Mr. Fleisch- 
berger’s opinion that they are more efficient than pumps, more 
especially when economisers are used. 

Assuming, for instance, the feed to be 90 deg. Fah. when 
reaching a pump and the same temperature when reaching an 
injector, then same will still be about 100 deg. when leaving the 
former, whilst with the latter it will be heated to 160 deg. or 
180 deg. Fah. by means of live steam. It therefore enters the 
economisers 70 deg. to 90 deg. Fah. hotter in ‘the case of the 





injector, and consequently does not absorb the same amount of 
waste heat from the boiler gases, 

Where the exhaust steam is utilised for heating the feed as far 
as it will in place of using economisers, approximately the same 
comparison holds good. Whilst with a pump a considerable 
amount of heat will be abstracted from the exhaust steam because 
the feed is not previously heated by other means, its temperature | 
will almost be as high as that of the exhaust steam in the heater in 
the case of an injector delivering through the same. On the other 
hand, the temperature of the feed would be higher than the in- 
jector could deal with if the heater was fixed on inlet side of same. 

Sale, February 6th. We ET. 





ROLLING MILL ENGINES. 

Sir,—Our attention has been called toa paragraph in your last 
issue describing a large rolling mill engine at the Hungarian State 
Steel Works, wherein you state that ‘there are few, if any, rolling 
mill engines of such a large size in use on the Continent.” We beg 
to point out that we havea larger pair at work at the works 
of the Compagnie des Forges et Acieries St. Chamond, Loire, 
France. These engines have two cylinders 54in. diameter by 5ft. 
stroke. They are fitted with hydraulic reversing gear, and have our 
patent Wheelock gear on the cylinders, thus doing away with large 
clearances that often occur on piston-valve engines. They are for 
driving a plate mill, and are geared through steel spur wheels 
2 to 1 to same, and they are capable of developing 10,000 indicated 
horse-power. 

Very shortly we hope to have a still larger engine running, as we 
have one now on order for another company abroad—having three 
cylinders 45in. diameter by 4ft. 6in. stroke, this engine also being 
fitted with Wheelock gear, 


February 6th. DANIEL ADAMSON AND Co. 





VANADIUM STEEL, 


Sir,—Captain H. Riall Sankey kindly points out to me in refer- 
ence to my letter which appeared in THE ENGINEER of January 
27th, page 99, that, whilst the *ésuwmé from M. Guillet’s paper 
seems to convey that vanadium steel is specially sensitive to heat 
treatment, his and Mr. J. Kent Smith’s paper really demonstrates 
that chrome vanadium steel is less sensitive to heat treatment than 
ordinary carbon steel, in proof of which he refers to Figs. 6 and 7 
of the paper read before the Institution of Mechanical Engineers. 

Whilst M. Guillet is of opinion that vanadium steel would com- 
pare very favourably with nickel steel, Capt. Sankey is of opinion 
that chrome vanadium steel will be found far superior to nickel 
steel as regards effect of heat treatment. 

Auc. F, WIENER. 
31, Lombard-street, E.C., January 31st. 





LONDON TO MANCHESTER, 


Sir,—With regard to the letter signed ‘‘ Jas. Ed. Darbishire,” 
on page 121 of to-day’s ENGINEER, allow me to say that the 
original statement, which was quite accurate as regards the dis- 
tance from Euston to Stockport, which is ‘“‘183 miles,” and not 
= abi The distance from Euston to Manchester, by the route 
travelled, is wrongly given in both cases ; but it is more “ nearly 
200 miles ” than “‘ 1834 miles,” being 188} vi4 Crewe. Apparently 
Mr. Darbishire was thinking of the North Staffordshire route vid 
Stoke, which is not taken by the best expresses. In any case the 
performance in question was only a very ordinary one for the 
London and North-Western, which has beaten it over and over 
again within my own perzonal knowledge. 


London, February 3rd. C. Rovs-MARTEN. 








GLAsGow UNIVERSITY ENGINEERING SocieTy.—A paper on *‘ The 
Commercial Efficiency of Prime Movers, with special reference to 
Large Gas Engines,” was read before this Society on the 26th 
January by Mr. A. Marshall-Downie, B.Sc., A.M. Inst.C.E. The 
author, in defining thé term ‘‘ commercial efficiency,” showed that 
it depended on two fundamental factors : economical conversion of 
energy and low first cost. He then proceeded to consider the 
theoretical aspect of his subject, and after describing Carnot’s cycle 
of operations for an ideal engine, and his expression for thermal 
efficiency, showed that the Clausius and Rankine and Clerk air 
standard engines were more convenient standards of comparison 
for steam engines, steam turbines and gas engines respectively. 
Examples were given of the result of actual tests of these three 
forms of prime mover, and these were fully illustrated by diagrams 
and slides, special attention being directed to the Ochilhauser gas 
engine, which has proved itself to be one of the most reliable and 
efficient of the large modern gas engine. A comparison was then 
made as to the first cost, and cost of working an electric installa- 
tion of 10,000 horse-power in five units, and in the three cases where 
steam engines, steam turbines, and gas engines respectively were 
uced, it was shown that while the first cost of the steam turbine 
plant was least, and that of the gas engine greatest, still the great 
saving in working costs effected by the use of gas engines for any 
load factor over 9 per cent. fully justified engineers in predicting 
with confidence that the gas engine would be the prime mover of 
the future. In an interesting discussion which followed the paper, 
it was generally admitted that an exhaustive and very fair com- 
parison had been made. An interesting feature of Mr. Downie’s 
paper was the illustration of some gas engines aggregating 3000 
horse-power, some of which are now working in tre Dalmuir ship- 
yard of Messrs. Beardmore and Co. On 2nd February a paper was 
read before this Society by Mr. T. Blackwood Murray, B.Sc., 
M.1.E.E.; subject, ‘‘Some Details of Albion Motor Cars.” After 
a few introductory remarks the paper described the modus operand: 
of the modern petrol motor cars, and the general mechanism of the © 
Albion cars was then described in detail with the aid of lantern 
views, particularattention being paid to the change gear mechanism, 
which is of a simple novel type, and provides three speeds forward 
and a reverse, all operated by a single lever, and so arranged that 
the driver can instantly pass from any speed to any other, without 
passing through intermediate speeds. Some indicator diagrams 
were then exhibited, and attention was drawn to the immense 
amount of valuable information which they gave to the designer. 
The fact of the interference of the various exhausts in multi- 
cylinder engines was particularly dwelt upon, and the method of 
obviating these drawbacks, Governing of petrol engines was then 
fully considered, and the advantages clearly shown of having a 
governor which controlled the engine at all speeds, and gave 
the selection.of a wide range of speeds under instant control of 
the driver. The Murray governor was next described, which hes 
been specially designed to meet these requirements, and its action 
was clearly demonstrated by the aid of diagrams and a working 
model. As fitted on the Albion cars it gives the driver the ability 
instantly to set his engine to run at any speed from 200 revolutions 
per minute up to 950 revolutions per minute, and at whatever speed 
it is set the car will maintain the corresponding speed in miles per 
hour, up hill, down hill, or on the level, so iong as the gradients 
are not so steep as to necessitate change of gear, or to cause the car 
to race. The importance of ensuring at all times a correct mixture 
of air and fuel for the engine was next dwelt upon, and the method 
employed for this purpose in the Albion patent carburetter fully 
described. The ignition question then received attention, and the 
advantages of low-tension magneto ignition detailed. The Albion 
magneto was then fully described with the aid of diagrams and a 
working model, which also showed how the advance and retard of 
the time of ignition was automatically effected by the Murray 
governor, 
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THE RUSSIAN BATTLESHIP OREL. 


THE engraving above represents one of the finest vessels 
of the Russian Baltic Fleet. She is the Orel, a battleship of 
13,566 tons, sister to the Borodino, and to three other 
vessels, the Alexander ITI., the Slava, and the Kinaz Suvaroff. 
She is quite new, having been launched as recently as July, 
1902. Her armament is not unlike that of our Majestic, 
being four 12in. forty-calibre guns in pairs in turrets, and 
twelve 6in. forty-five-calibre quick-firers, besides a number 
of smaller pieces. She has two submerged tubes on the 
broadside, and an above-water tube at the bow and stern. 
Her length is 397ft., her beam 76ft., and her draught 26ft. She 
has twin screws; and her engines, of a combined indicated 
horse-power of 16,800, aresupplied with steam by twenty Belle- 
ville boilers, with economisers. Her speed is about 18 knots, 


and, with a coal capacity of 1250 tons, she has a radius of | 


action of 8500 miles at 10 knots, and 3000 miles at 18. 

She is protected amidships by a 9in. Krupp belt tapering 
off to 4in. and 24in. at the ends. Her main deck is 4in. 
thick, and she has lateral bulkheads of the same thickness. 
The turrets for the big guns are 1lin. thick with 10in. bases, 
and the 6in. guns, ‘which are also in turrets, are protected by 
6in. and 5in. armour. Mr. Jane, in his ‘‘ Fighting Ships,”’ 
remarks, ‘‘ These ships are of distinctly French type, and 
offer little for big gun A.P. attack. Steady shell fire, 
however, seems likely to wreck them relatively quickly in 
the upper works and so jam the small turrets. Otherwise 
they are likely to live long. It is probable that these ships 


are relatively torpedo proof, and belt attack promises little.’’ | 
i | the large London and other water companies. } 


It was the original intention to extend the armour round 


the bottom of the Orel and her sisters, a scheme which was | 


discussed in ours of November 13th, 1900, but was given up 
on account of the great weight involved. They have 
internally two vertical bulkheads 4in. thick running the 
whole length, and above the armour deck proper is a second 
deck 2in. thick, the entire space between these two decks 
being filled with coal. 








SOCIETY OF ENGINEERS. 


THE first ordinary meeting of the Society of Engineers for the 
present year was held on Monday evening, February 6th, 1905, at 
the Royal United Service Institution, Whitehall. Mr. D. B 
Butler, the President for 1904, first occupied the chair, and pre- 
sented the premiums awarded for papers read during that year, 
viz. :—The President’s Gold Medal to Mr. William Edward Storey 
for his paper on ‘‘Condensing Machinery;” the Bessemer Premium 
of Books to Mr. R. G. Allanson-Winn for his paper on ‘‘Deep Sea 
Erosion and Foreshore Protection ;” a Society’s Premium of Books 
to Mr. A. 8, E. Ackermann for his paper on ‘ British and 
American Coal-cutting Machines;” and a Society’s Premium of 


Books to Mr. Frank Latham for his paper on ‘‘Some Recent | 


Works of Water Supply at Penzance.” 

The thanks of the Society were also accorded to Mr. H. C. H. 
Shenton for his paper on ‘The Latest Practice in Sewage Disposal ;” 
to Mr. Percy G. Scott for his paper on “Railway Surveys and 
Design in New Countries ;” to Mr. James Thame for his paper on 
‘Recent Developments in Crushing and Concentrating Machines ;” 
and to Mr. Perry F. Nursey, Past-president and Secretary, for his 
‘‘ Jubilee Retrospect,” being a brief history of the Society from its 
inception to date. 

Mr. Butler then introduced the President for the present year, 
Mr. Nicholas James West, to the meeting, and retired from the 


chair, receiving a hearty and unanimous vote of thanks for his | 


services during the The President then proceeded to 


t year. 
deliver his innagunal allies. 


| Sea wall— 
15 


The President commenced by thanking the members tor placing 
him in the presidential chair, and he expressed the hope that, 
when his term of office was concluded, it would be felt that he had | 
discharged the duties of his office with honesty of purpose, and | 
had furthered the interests of the Society as far as his ability and 
time allowed him. He then referred to the circumstance that the 
Socisty held its jubilee last year, and ovserved that having been in 
existence so long—over half a century—pursuing its successful and 
beneficial work year by year, clearly showed the close application 
and watchful attention to its interests of its past presidents, 
members of council, and officers; and accounted for its present 
satisfactory position, both numerically and financially. 

In his address the President dealt mainly with the mechanical | 
side of engineering, with reference to the historical use and 
improvement of pumping and marine engines and the application 
of the latter at various periods to vessels of different kinds, and 
he included a reference to the latest phase of turbine propulsion. 
He first gave an historical account of Cornish pumping engines, 
tracing their gradual development at the hands of Savery, 
Newcomen, Trevithick, Watt, Hornblower, and Woolf, and 
describing the inventions and adaptations of those pioneers of 
steam pumping engines. He noted as an interesting point that, 
incredible as it might seem, for fifty years the use of the steam 
engine was confined to the pumping of water. It was not until 
1780 that rotary motion was obtained from the steam engine by | 
means of acrank. Watt objected to the use of his engine, if the 
crank was attached to it, and invented the sun-and-planet wheel in | 
place of the crank. In 1837 Cornish engines were first introduced | 
for pumping water for the supply of London at the East London | 
Waterworks. One was purchased in Cornwall having a 90in. 
cylinder and a 10ft. stroke. It worked most economically for 
twenty-five years, and was only removed when the pumping works | 
were closed in 1892, This class of engine is extensively used by | 


The President then referred to the Severn Tunnel pumping | 
plant, which, he observed, was the largest pumping plant of | 
which he knew. It is installed at each side of the Severn Tunnel | 
on the Great Western Railway. It is entirely of the Cornish type, 
and of which the following are the particulars :— 
| Steam 
| cylinder. 


Gallons 
per stroke, 


Description. Diameter. Stroke. 


No. 
of engines. 





Sudbrook No. 1 
house— 

Bucket 
Bucket 
Bucket 
Plunger 
5 Plunger 
6 7 Plunger 
No. 2 house 
7 5 Bucket 
8 5 Plunger 
9 50 Plunger 
No. 3 house-- 
10 Plunger 
5 miles, 4chains | 
ll | Bucket ¢ B | 
Plunger 


Bucket | 
Plunger | 


12 65 | 
29 


5 | 41 
29 


41 


16 | 


These engines and pumps have a total pumping capacity of | 
sixty-six million gallons in twenty-four hours, The quantity | 
dealt with under ordipary circumstances varies from sixteen to | 
thirty-four millions. The President observed that he was con- 
nected with that installation from commencement to finish, a 
period of about thirteen years. f ’ 

Marine —— was the next branch of steam engineering 
discussed, and the President dealt with it historically, tracing the 
progressive steps of its development from the year 1801 at the 
hands successively of Symington, Fulton, Trevithick, Bell, Brunel, | 





| pumps were raising 400 to 600 gallons per minute against a 


Ericsson, John Elder, and others. lKeterr ng to tae growth in size 
of steamships, he observed that the greater relative economy of 
motive power to burden in large vessels had contributed largely to 
the increase in dimensions which was still proceeding, and in the 
competition for ocean freight the large cargo steamer had easil) 
taken the lead, the differentiation of the cargo and the passenger 
steamer becoming more pronounced every year. ‘The limitations 
of port facilities having been early reached as to width and draught, 
it remained only possible to increase the displacement by increasing 
the length. In the early sailing vessels, the ratio of length to 
beam was almost always included between 3-60 and 3-80. Some 
of the fastest were of a ane equal to five times the beam; and 
in the last wooden Transatlantic steamers the ratio of length to 
beam reached seven. At the present day, with steel construction, 
the ratio had increased to ten and eleven, the limit being found in 


| the increased tendency to vibration, which was injurious to the 


hull, and discomforting to the passengers. 

The machinery of the earliest en operated at very low 
steam pressures, and weighed about 17001b. per horse-power. As 
late as 1860 the weight was as high as 1000 lb. per horse-power. 
At the present day the weight of the propelling machinery in mail 
steamers is about 500 1b. to 6001b., and in cargo steamers about 
450 lb. per horse-power, Thus there has been a reduction in 
weight to one-third or one-quarter that of fifty yearsago. In 
torpedo-boat work the reduction has been carried still further. 

Referring to the economy of the marine engine of the present 
day over that of the earlier types, the President pointed out that 
the steam turbine would seem to lend itself to still further 
economies. Steam turbines direct-coupled to multiple — 
of more than 700ft., with a steam consumption of less than 30 Ib. 

r horse-power hour measured in water lifted, including turbine 
osses, as well as pump and pipe resistances. Fan blowers driven 
by steam turbines were in use for supplying air to blast furnaces 
under a pressure of 5 lb. per square inch at a rate of 100 cubic feet 
per second, with a total combined efficiency of 40 percent. Those 
results showed that the steam turbine offered possibilities far 
beyond those of its own economy in steam consumption. 

n conclusion, the President observed that the slow progress of 


| the marine steam turbine at a time when the turbine was making 


such rapid strides on land seemed rather remarkable, but the 
experience with it up to 10,000 horse-power in ships of mederate as 
well as fast speed now justified the anticipation guided by theory, 
that the larger the engines the more favourable would be the results 
as compared with reciprocating engines. 

The address was listened to with marked attention by a large and 
appreciative audience, and at its close a hearty vote of thanks was 
accorded to the President. 








THE PASSING OF THE SAILING SHir,—According to a statement 
made at the recent annual meeting of the Clyde Sailing Ship- 
owners’ Association by Mr. William Law, the Association’s repre- 


| sentative on Lloyd’s Register Committee, the day of mercantile 
| eraft which depend for propulsion on the wind is hastening more 
| and more to a close, 


It was worthy of note, he said, that of the 
total output of nearly 1,000,000 tons for registration in the United 
Kingdom during last year sailing ships were covered by the small 
total of 17,000 tons. A further point of interest was the fact that 
no important sailing vessel was included in the cone of tonnage 
launched in Germany during the past year, and in France the con- 
struction of large steel sailing ships had been practically abandoned, 
no steel sailing vessels having been launched during 1904, and 
there were none under construction at the present time. The 


| lossesin British-owned safling ships during the yearhad amounted tv 


51,000 tons, and the sales to foreigners to 49,000 tons, making » 
total of 100,000 tons. The sailing tonnage of the United Kingdom 
had thus been decreased by 76,000 tons. It might be added that 
the only country in which the sailing vessel still maintains anything 
of a hold is the United States, and, consistent to the traditions of 
the country, wood is still the material of construction, 
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A COMPARISON OF DIFFERENT TYPES OF 
STEAM TURBINE.* 
By Mr. R, M. N&itson, Manchester. 
(Concluded from page 1214.) 

Tue Rateau turbine has also been employed with good effect in 
the driving of fans, By coupling several fans together in series, a 
high air pressure can be obtained. One of the compound fans or 
air compressors now under construction or just completed is of 350 
horse-power and is designed to deliver air at a pressure of 
per square inch, It is driven by a low-pressure Rateau multi- 
cellular turbine which.usés the exhaust steam from a winding 
engine used in a pit. 

It has been shown that Rateau low-pressure turbines can be 
employed with good effect to take steam exhausting from recipro- 
cating steam engines, even when these latter are run intermit- 
tently, by placing a heat accumulator or reservoir between the 
reciprocating engine or engines and the turbine. Probably other 
turbines than the Rateau could also act well in this manner. 

A Rateau exhaust steam turbine receiving steam from a winding 
engine has been working at the Bruay collieries (Pas de Calais) 
since August, 1902. The accumulator employed in this case 
consists of three cylindrical sheet iron cisterns with their axes 
arranged vertically, Flat basins are arranged one on top of the 
other in each cistern. These basins are nearly full of water, and 
the aggregate water surface provides a large evaporative area. A 
cistern of this nature is shown in Fig. 22. The basins are of 
annular shape and are marked A.C.N. The steam from the 
reciprocating engine enters the cistern at E and passes by way of 
the pipe G to the cylindrical space which extends down the centre 
of the tier of basins. 

These latter are separated a short distance from each other by 
means of studs so that the steam can readily get to and from the 
water surface in the several trays. The steam passes to the 
turbine by the pipe F. The overflow water from the tanks is 
received in the cone P and passes down to the dome-sha bottom 
end plate Z of the cistern from which it is discharged by the pipe 
R. hen the pressure in the accumulator is about atmospheric 
pressure, the pipe R is made U shaped and acts as a water seal. 

When the pressure in the tor is intended to be much 
above atmospheric a steam =~ arrangement has to be employed 
on the water discharge pipe. When more steam is entering the 
accumulator than is being drawn off by the turbine the pressure 
in the accumulator rises, The boiling point consequently rises 
also, and some of the steam is condensed. The water of condensa- 
tion is received in the trays. When no steam is being supplied to 
the accumulator, or less than is required by the attlon, the 
pressure in the accumulator falls, the boiling point falls, and some 
of the water in the trays evaporates. 

At a pressure of 14 1b. abs. the boiling point of water is 209-6 deg. 
Fah., and ata pressure of 16 Ib. abs, it is 216-1 deg. Fah., so that 
when the pressure in the accumulator falls from 16]b. to 14 lb., 
owing to a temporary shortage of steam supply, each pound of 
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water which remains in the accumulator gives up 64 British 
thermal units, 

This is sufficient to generate 0.0067 lb. of steam, which will give 
0-01 brake horse-power for one minute on the turbine spindle, 
One pound of water at 212 deg. Fah. occupies only about one 
sixtieth of a cubic foot, and it will therefore be seen that it does 
not require an excessively bulky accumulator, in order to keep the 
turbine supplied with steam at nearly constant pressure, even if 
the reciprocating engine delivers no steam for several minutes at 
a time, 

The turbine at Bruay is provided with means for automatically 
supplying it with live steam reduced in pressure by a reducing 
valve, when the pressure in the accumulator falls beyond a pre- 
determined minimum, due to a prolonged shortage of steam. 

Rateau exhaust steam turbines are being at present arranged 
with accumulators to take the exhaust steam from reciprocating 
steam engines in several places on the Continent ; and an installa- 
tion in Spain has just recently been completed. Other forms of 
accumulator are sometimes employed. The consumption of exhaust 
steam per E.H.P. hour at Bruay seems to vary from about 36 lb. to 
about 55 1b. or 60 1b. 

This interesting question cannot be given more space in this 
paper, but those interested in the question are referred for fuller 
information to the papers mentioned in the footnote.+ 





* Paper read Saturday, 14th January, 1905, before the Manchester 
Association of Engineers. Abbreviated. 

t (1) Paper by Prof. Rateau read before the North of England Institute 
of Mining and Mechanical Engineers on “The Utilisation of Exhaust 
Steam by the Combined Application of Steam Accumulators and Condens- 
ing Turbines,” December 13th, 1902. 

(2) Paper by Mons. Jean Rey on “Ta Turbine 4 Vapeur du Syst?me 
Rateau et ses Applications,” presented at the Conference of the Society 
of Civil Engineers of France, March, 1904. 

(3) Paper by Prof. Rateau, presented at the Chicago Meeting of the 
Institution of Mechanical Engineers, and the American Society of 





Mechanical Engineers, 1904, on ‘Different Applications of Steam 
Turbines. " 
(4) Paper by Mons. Leonce Battu on “ Utilisation of Exhaust Steam 


in Connection with Low-Pressure Steam Turbines,” read on September 
2ist, 1904, before the Western Society of Engineers, Chicago, U.S.A. 





THE ZOELLY TURBINE, 


The Zoelly turbine belongs to Class 2, This turbine somewhat 
resembles the Rateau, but there are fewer wheols, and therefore 
higher vane speeds.* 


THE HAMILTON-HOLZWARTH TURBINE. 


The Hamilton-Holzwarth steam turbine built by the Hooven- 
Owens-Rentschler Company of Ohio, Hamilton, U.S.A., belongs to 
Class 2. A 1000-kilowatt turbine of this type was exhibited at the 
recent St. Louis Exhibition, being per hs | direct to a three-phase 
alternator of 6,600 volts and 25 cycles per second. 

The Hamilton-Holzwarth steam turbine resembles the Rateau 
turbine, but the steam at the high-pressure end is admitted in an 
unbroken stream, instead of only at certain places at the circum- 
ference of the wheels, The nozzles consist of spaces of rectangular 
section between fixed guide vanes, which are fastened to the out- 
side of a stationary ring. A ring is shrunk on the outside 
of these vanes. The height of the vanes increases ——— 
from the high-pressure to the low-pressure end of the turbine. 

One of the rotating wheels is shown in half elevation in Fig. 22, 
in half plan in Fig. 23, and in cross-section in Fig. 24. The boss 
B is of cast steel. The twosteel plates P P are riveted to this boss, 
and are connected to each other 1 tare RR, and by blocks E, 
and spacing tubes T. ‘he vanes V V are firmly secured to the 
periphery of the wheel, and a steel band H is provided on the out- 
side of the vanes. The section of the rotating vanes is shown in 
Fig. 23, part of the band H being shown broken off for this 
purpose. 

The Hamilton-Holzwarth turbine exhibited at the St. Louis 
Exhibition had two cylinders—high and low-pressure—with a 
bearing between them. 


THe Rrepver-Stumpr Ciass 3 TURBINE.t 


Coming now to turbines belonging to Class 3, the best known, if 
not the only one at present being manufactured on a commercial 
scale, is the Riedler-Stumpf. In one form of this turbine two sets 
of buckets are arranged on the periphery of a wheel. The steam, 
after expanding in nozzles, acts on the first set of buckets, 
and is then directed by guide passages of a peculiar shape 
into the second set of buckets. Fig. 25 shows diagram- 
matically the arrangement. N is one of the nozzles, -The 
steam leaving this nozzle enters the first set of buckets B,, and 
passes round these buckets, as shown by the arrows. The velocity 
of the buckets, which has the direction shown by the arrow V, is 
never more than a quarter of the velocity of the steam leaving the 
nozzle, so that the steam leaves the buckets B, with a considerable 
velocity, and passes into the guide passage G, which directs it 
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into the buckets B,, which belong to the second set. The steam 











leaves these buckets B, with a very small velocity, and exhausts into 
the turbine casing. The buckets are milled out of the solid wheel. 
The nozzles are sometimes arranged completely round the wheel, 
and touching, or nearly touching, eachother. At other times there 
are considerable spaces between the nozzles, as in the De Laval 
turbine. Instead of the steam being guided from one ring of 
buckets to another ring, it is sometimes guided back to the same 
ring. Figs, 26and 27t show this construction. The steam expands 
in the nozzle }, the axis of which is represented by the dotted line 
The steam leaving the nozzle enters the U-shaped buckets a, 
cut in the periphery of the turbine wheel A. The steam passes 
round the interior of these buckets in a semi-circle, and leaving 
them, enters the guide passage D at the endd! The steam leaves 
this guide passage at the end a2, and again enters the same buckets, 
but at a more advanced point. The steam passes again round the 
interior of the buckets, and then exhausts. Ribs ¢ are formed on 
the guide passages for the purpose of maintaining a fairly uniform 
distribution of the steam. 

The wheels of the Riedler-Stumpf turbine are—usually at least— 
made of nickel steel having a high ultimate tensile strength. In 
the case of a < horse-power turbine the wheel was made 2 m. 
(6ft. 6fin.)in diameter, and was run at speeds up to 4000 revolutions 
per minute, 

At 3000 revolutions per minute, which was the designed speed, 
the peripheral velocity works out at 1031ft. per second, and pro- 
duces (Prof. Riedler states) a stress of about 27,000 lb. per square 
inch. The material had anultimate strength of about 135,0001b. per 
square inch, so that at 3000 revolutions per minute there was a factor 
of safety of about 5. At 4000 revolutions per minute the factor of 
safety would, of course, be very much lower, but would still no 
doubt be adequate, as the stress on a high-speed wheel of this 
nature is almost of the nature of a dead load. 

Riedler-Stumpf turbines are also constructed according to class 4. 





* The Zoelly turbine was described and illustrated by drawings in 
Tae Enainger of June 6th, 1904, and we do not give, therefore, the 
author's account of it.—[Ep. Taz E.] 

t This turbine was described and illustrated in Taz ENGINEER of 18th 
and 25th of December, 1903. 

t These two illustrations are taken from the specification of Prof. 
Stumpf’s British patent No. 185, of 1908. 





THE CurTIS TURBINE, 


Another turbine belonging to class 4 is the Curtis. This has 
come into use very quickly during the last few years. In the 
Curtis turLine, as usually constructed at present, the steam is 
expanded in three or four stages, one wheel being provided for 
each stage, and all the wheels being of about the same diameter, 
and all mounted on one vertical] shaft. Varying numbers of rings 
of moving vanes have been tried in each stage. but two rings in 
each stage seems now to be a common if not the standard practice. 
The steam is expanded in nozzles which are commonly of rect- 
angular section, and are arranged in sets. 

The Curtis turbine is now so weil known that we omit the 
greater part of description. 

Each wheel is formed out of a single piece of steel, except for 
the rim and vanes. Fig. 28 shows the arrangement of rim and 
moving vanes, and also shows the guiding vanes. § is the wheei 
on which, near the circumference, are bolted the two steel rings U 





Fig. 25 


and V, each of which is rolled out of the solid. The moving vanes 
X Y are cut out of these rings, which are formed with smal] flanges 
or shoulders.Z Z, which catch on shoulders on the wheel so as to 
take the shear off the bolts. Rings T T are provided on the 
outside of the vanes, Projections on the vanes | ass through holes 
in these rings T T, and are then riveted over. J indicates the 
guiding vanes. These are sometimes of brass and somet mes of 
steel, and are cut out of the block 2, which is secured to the side- 
wall M. The guide vanes do not require to extend completely ~ 
round the casing, but are only placed where required to cover the 
flow of the steam’ through the nozzles. The side-wall M is made 
of several segments, which have tianged scraped end-faces, which 
are bolted together, metal to metal, One or more of these seg- 
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ments can be withdrawn when required, for the purposes cf 
inspection or repair. 
Tuer Parsons TURBINF, 

Coming now to the turbines of Class 5, practically all of these are 
of the Parsons type. This type of turbine is now manufactured 
—by arrangement—by a considerable number of firms, some of 
whom have introduced modifications of design and have given 
their turbines a compound name, such as the Brown-Boveri- 
Parsons. The parallel flow Parsons turbine has been so often 
described as regards its leading features that it is unnecessary to 
describe these in this paper except so far as is required for the 
purposes of comparison. A single cylinder or casing is usually 
employed for each complete engine in the case of turbines for 
electric driving, but two cylinders or casings in series have been 
employed in several cases, 

For marine work the steam is usually passed in series through 
two casings. In the Turbinia, however, three casingsare arranged 
in series; and in certain vessels intended to run for long periods 
at a speed very much below the maximum, more than three have 
been employed. The third-class cruiser Amethyst, for example, 
when running at a low speed has steam passed through four 
turbine casings in series. 

The moving vanes in a Parsons turbine are mounted on a drum 
which is usually stepped up from the high-pressure end to the low- 
pressure end. The fixed vanes are attached to the interior of the 
casing. The intermeshing of the fixed and moving blades is 
shown in Fig. 29. The mechanical attachment of the vanes is 
performed in various ways. 





Y Fig.28. 


The Brown-Boveri-Parsons horizontal machines have 33-3 per 
cent. more ground than the vertical Curtis machines. There is no 
doubt that the vertical arrangement of the Curtis turbine gives it 
an advantage as regards floor space required, but, on the other 
hand, it calls for greater head room. Whether a power house for 
large vertical Curtis turbines can be constructed cheaper than one 
for turbines of equal power of the Parsons type is a question the 
answer to which is not by any means obvious, and one will require 
to go carefully into figures in any particular case in which the 
question crops up before a trustworthy answer can be obtained. 

Four methods are employed for getting steam turbines to run 
steady. (1) By keeping the angular velocity below the critical 
speed. (2) By running the machine above its critical speed, but 
providing yielding bearings to allow the rotating mass to choose its 
own axis of rotation. (3) By running the machine above its 
critical speed, but mounting the rotating mass on a flexible shaft 
to allow it to choose its own axis of rotation. (4) By running the 
machine above its critical speed, but balancing the rotation mass 
so well that the vibrations due to want of balance are negligible 

The first method is commonly adopted in large power turbines. 
The second method is adopted in the smaller Parsons turbines. 
The third method is adopted in the De Laval turbine, and in the 
higher speed Zoelly turbines. The fourth method is generally 
adopted in Riedler-Stumpf turbines. (The higher power Riedler- 
Stumpf turbines, however, probably run under the critical speed). 
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With fixed conditions as regards steam supply and condenser, 
and a bucket of a given design, the number of revolutions per 
minute of a turbine of Class 1 can be reduced without diminishing 
the efficiency, only by increasing the diameter of the wheel, so as 
to maintain the same-vane speed. With turbines of the other 
classes, however, the number of revolutions per minute can be 
reduced either by increasing the diameter of the wheels or drum 
so as to maintain the same vane speed, or by increasing the number 
of sets of moving vanes, so that a less vane speed will suffice. The 
effects of increasing the diameter of the wheels or drums, and of 
increasing the number of sets of moving vanes, are not the same in 
all types of steam turbine. 

With the Parsons turbine, increase of diameter of the dram 
means decrease in the length of the blades, in order to give the 
same angular area between the drum and the casing for the passage 
of steam. With thc same amount of radial clearance at the ends 





In a Parsons turbine—which belongs to Class 5—the several sets 
of moving vanes are mounted on the periphery of a drum; in a 
Rateau turbine—which belongs to Class 2—each set of moving 
vanes is carried by a separate wheel. The several sets of vanes 
could each be carried by a separate wheel in a Class 5 turbine and 
could all be carried on the periphery of a drum ina Class 2 turbine, 
but not with such good effect—there is a reason for the mechanical 
construction adopted in the two cases. Ina Class 2 turbine there 
is a greater difference of pressure between the two sides of any 
set of fixed vanes or nozzles than in a Class 5 turbine for the same 
number of rings of moving vanes ; but the rings of moving vanes 
in a Class 2 turbine are usually less in number than in a Class 5 
turbine, which makes the difference still greater. It is therefore 
more necessary to adapt measures to prevent leakage past the fixed 
vanes in a Class 2 turbine than in a Class 5 turbine. 

By mounting each set of moving vanes on a separate wheel, and 
placing a fixed partition between any two consecutive wheels and 


| extending such partition inwards almost to the shaft or to the hubs 
| of the wheels, the possibility of leakage past the fixed vanes or 
| nozzles is reduced to a very much smaller value than would be the 
| case if the moving vanes were all mounted on the 
| same drum, 


riphery of the 
This will be clearly seen by considering that the 


| leakage area is a ring and will be reduced by reducing the diameter 
| of the ring, evenif the radial width or thickness of the ring remains 


the same. 
In a Class 2 turbine there may be a considerable clearance 


| between any set of moving vanes and the set of fixed vanes or 


| nozzles immediately succeeding it, as the manner in which the 
| steam passes from the one to the other is of little consequence. 


In 


| a Class 5 turbine it is desirable that this clearance should not be 


Fig. 29. 


of the blades, the ratio between radial clearance and blade length | 
will therefore be increased, as will be clearly seen by reference | 
to Fig. 29; and leakage past the blades will therefore be sugmented. | 
This will not he the case with other turbines, such as the Rateau, 

in which the pressure is practically the same on the two sides of | 
any set of moving vanes. ! 


| very great, as the steam has to be transferred with, if possible, no 
| change of velocity over the intervening space between the moving 


vanes and the fixed vanes. By mounting the moving vanes on the 
periphery of a drum, greater axial rigidity is obtained than would 
be the case if the vanes were mounted, each set on a separate 
wheel, and therefore less clearance between the moving vanes and 
the succeeding fixed vanes can be allowed. 

The power and the steam consumption of a steam turbine can 
be reduced (1) by reducing the aggregate area of the first nozzles 


TABLE II.—Particulars of Steam Turbines of Different Types. 





| Greatest | 
Rated |_ vane 

| speed in| 
power. |'* feet 
| per sec. 


Machine and maker. 


K.E. in 
lrotating parts 
(fly-wheel 
capacity). 


Floor space. 





| Height 
Area in | in feet. 


square fect. = 


Weight in tons, | é 


in feet. 





Turbo-generator. Makers, The Westinghouse 350 


Machine Company 

Brown-Boveri-Parsons turbo-alternator for 
power station of the Compagnie Russe- 
Francaise de Chemins de Fer et Tramways 
at St. Denis, France 


5500 k.w. | 


5000 k.w. | 


Turbo-alternator constructed by Messrs. C. 
A. Parsons and Co., for the Carville power 
station of the Newcastle-upon-Tyne Electric 
Supply Company, ted 


Westinghouse-Parsons turbo-alternator at the 
Pearl-street station of the Hartford Electric 
Light Company, Hartford, Conn., U.S.A. 
Makers, The Westinghouse Machine Com- 
pany 


Curtis turbo-alternator, British Thomson- 
Houston Company’s standard design 


Turbo-alternator, standard design of The 3,500, 0¢ 2 
ft.-lb. without turbine only | turbine only 


alternator 


Brush Electrical Engineering Company, 
Limited. Turbine of the Parsons type 


Westinghouse-Parsons turbo-alternator at 
power-house of Westinghouse Air Brake 
Company, Wilmerding, Pa., U.S.A., Makers, 
The Westinghouse Machine Company 


Parsons turbine, made by C. A. Parsons and 
Co. 

De Laval turbine-dynamo, standard design 
of Messrs. Greenwood and Batley, Limited 


TaBLe III1.—Steam Turbines Constructed, or Under Construction, or on Order, 


Steam turbines intended 
for driving electric generators. | 


3,203,125 
kg. metres 


Length 45-8, 14 


Breadth 13-2 


Length 47-5 
Breadth 13-5 


268 with generator | 750 
176 without ,, | 


150 


ll 750 


Length 37 
Breadth 11-5 


| Length 83-25 
| Breadth 8-75 
| 


78, including 
| condensing plant 


15 approx. 


”0 124 
without alternator 


| Length 15-5 


without 
alternator 


without 
alternator 


io 


Length 15-75 5-5 
Breadth 6-916 


Steam turbines intended for other = 
purposes. Total steam turbines. 





Under construc- 
tion or on 
order Nov., 1904 


Actually con- 
struc 


Name of makers. 
Nov., 1904. 





Actually con- 


Under construction | Actually con- | Under construc- 
structed tion or on 


structed 
Nov., 1904. order Nov., 1904. 


or on 
Nov., 1904. order Nov., 1904. 


No. of| Aggregate No. of Aggregate No. of} Aggregate No. of | Aggregate No. of Aggregate|No. of Aggregate 


units.| power. units.) power. 


units. | 


power. units. power. units.) power. units.) power. 





C. A. Parsons and Co. .. 


The Parsons Marine Steam Turbine 
Company, Limited 


The Parsons Marine Steam Turbine 
Company, Limited, and licensees 


Brown, Boveri et Cie .. 134 | 151,000 
| H.P. 
General Electric Company, U.S.A., y 
and The British Thomson-Houston 
Company, Limited 


De Laval Steam Turbine Company, 
U.S.A. 

Allgemeine Elektricitiits Gesellschaft 

Escher, Wyss et Cie. 

Westinghouse Machine Company .. 


Makers of Rateau Multi-cellular 
Steam Turbine 


An increase in the number of rings of blades ina Parsons turbine 
means, if one casing only be employed, an increase in the length 
of the rotating part between its supports, as an internal bearing is | 
objectionable—as has already been stated. Such an increase in 
length means a greater tendency of the rotating parts to whip or 
get out of truth when revolving, and therefore means greater 
radial clearance to prevent the risk of damage being done, The 
leakage loss is therefore increased in this case also, If, however, 
the turbine is divided into two parts, each in a separate casing 
with a support at each end of each casing, then a reduction can be | 
had in the angular velocity without an increase in the leakage | 
losses. This is the chief reason for the multi-cylinder construction ; 
but in marine steam turbines another reason is found in the | 
desirability of employing a number of screw propellers, ) 


| other turbines. 


— — - 126,700 | — 32,100 
K.W. : 


K.W. 


103,000 
1.8.P. 


103,000 _ 
L.H.P. 
(for 
steamship 
propulsion) 


241,000 
L.H.P. 
(for 
| steamship 
propulsion) 


109,800 
H.P. 


106,000 | 
K.W. | 


(marine) 


27,000 | 68 | 
K.W. 


22,000 H.P. 





or steam passages directing the steam on to the first set of moving 


vanes ; (2) by paises the density or temperature of the steam 
supplied to these nozzles or passages ; (3) by reducing the time 
during which these nozzles or passages are passing steam ; or (4) by 
raising the exhaust pressure. 

The first method is adopted in the De Laval, Rateau, Curtis, and 
Riedler-Stumpf turbines, and consists in cutting out nozzles or 


| putting them into action one at a time, to meet the load. The 
| second method, carried into effect by throttling the steam before 


admission to the nozzles or steam supply passages, is employed in 
the Zoelly turbine, and has also been to a certain extent in 
The third method is the usual one adopted with 
Parsons turbines, and consists in admitting the steam to the 
turbine casing in puffs or gusts of longer or shorterduration. The 





last method could be advantageously suateget with condensing 
turbines in the majority of cases, for slow and long fluctuations of 
power, as an auxiliary to one of the other methods, 


APPENDIX, 


TABLE IV,—.Vames and Addresses of Manufacturers yf Steam Tur. 
bines, with Type or Types of Turbines made, 





Name by 
which turbines 


Name and address of firm or company. 
are known. 


turbines: 
be'ong. 
De Laval 
Boveri- 
Parsons 
Riedler-Stumpf 


Aktiebolaget de Lavals Angturbin, Stock- 1 
holm, Sweden 
Aktiengesellschaft Brown, Boveri and Cie., 5 
Baden, Aargau, Switzerland 
2 2,3 
4 


Brown - 


Allgemeine Electricitiits Gesellschaft, Union 
Electricitiits Gesellschaft (amalgamated), 
Berlin, Germany 

The British Thomson-Houston Company, 
Limited, Rugby, England 

anufacturing Com: , Limit 
Park, Manchester, Eng’ land 

John Brown and Co., Limited, Clydebank, 
near Glasgow, Scotland 

The Brush Electrical Engineering Com- 
pany, Limited, Loughborough, Leicester- 
shire, England 

De Laval Stearn Turbine Company, 74 
Cortlandt-street, New York, U.S.A, and 
Trenton, New Jersey, U.S.A. 

Denny and Co., Dumbarton, Scotland .. .. 
Escher, Wyss and Cie., Ztirich, Switzerland, 
and Ravensberg, Wtirtemberg, Germany 
The General Electric Company, Schenectady, 

New York, U.S.A. 

Greenwood and Batley, Limited, Leeds, 
England 

Hooven-Owens-Rentschler Company, Hamil- 
ton, Ohio, U.S.A. 

Maschinenfabrik Oecrlikon, Oecrlikon bei 
Zurich, Switzerland 

C. A. Parsons and Co., Newcastle-on-Tyne, 
England 

The Parsons Marine Steam Turbine Company, 
Limited, Wailsend-on-Tyne, Englan 

Richardsons, Westgarth and Co., Limited, 
Hartlepool, Sunderland, and Middlesbro’ 

Sautter, Harlé and Cie., 26, Avenue de 
Suffren, Paris, France 

Société de Laval, 48, Rue de la Victoire, 
Paris, France 

Maison Bréguet, 19, Bue Didot, Paris, J 
France 


Wallsend Slipway and paapeeuing Com- 5 
pany, Limited, Wallsend-on-Tyne, England 

The Westinghouse Machine Company, East 5 
Pittsburg, Pa, U.S.A. 





Curtis 


Westinghouse- 
Parsons 


| Parsons 


| Brush-Parsons 
| De Laval 


| Parsons 
| Zoelly 


Curtis 

De Laval 

| Hamilton - Holz- 
| Wwarth 

| Rateau 

Parsons 

| Parsons 
(Parsons type 

| Rateau 


De Laval 


| Parsons 


| Westinghouse- 
Parsons 

The following firms and panies not included in the above list 
have lately commenced manufacturing or are said to be about to 
manufacture or to have obtained licences for manufacturing steam 
turbines:—A. and J. Inglis, Pointhouse, Glasgow, Scotiand ; 
Willans and Robinson, Limited, nee, Teeent ; James Howden 
and Co., Scotland-street, Glasgow, tland ; Friedrich Krupp 
Aktiengesellschaft, Essen, Germany ; Maschinenbau-Anstalt Hum- 
boldt, Kalk bei Koln, Germany ; Schneider Company, Creusot, 
France ; Compagnie de Fives-Lille, Fives-Lille and 64, Rue Cau- 
martin, Paris, France; Delauney, Belleville and Cie., St. Denis 
(Seine), France ; Compagnie Frangaise Thomson-Houston, 10, Rue 
de Londres, Paris, and 219, Rue de Vangirard, Paris, France ; 
Société Alsacienne de Constructions Mécanique, Belfort, France ; 
Société Cockerill, Seraing, Belgium; Allis-Chalmers Company, 
Milwaukee, Wis., U.S.A.; Warren Electric Manufacturing Com- 
pany, Sandusky, 0., U.S.A. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THe engineering trades are well engaged, particularly in railway 

rolling stock and equipment, part of the work in hand being afforded 

by the tendency of railway companies to introduce motor coaches, 

Electrical engineers are also busy. 

In the manufactured iron e satisfaction is expressed at the 
improvementin the galvanised sheet exports for January, compared 
with the corresponding month of a year - The shipments to all 
countries have grown in quantity from 30,516 tons to 35,076 tons, 
and in value from £367,700 to £402,918, 

Other departments of the iron and steel trades are without 
change on the week. Puddlers’ wages have been reduced by 3d. 
per ton, becoming 8s. 3d. from February 6th to April Ist, and mill- 
men have consequently been reduced “4 percent. The preparation 
of a new sliding scale is proceeding. It has been enquenied that 
steel shall be excluded from its operations, but this is hardly likely 
to be done. 

Experiments with motor coaches are to be made by the North- 
Staffordshire Railway Company. Speaking at Stoke-on-Trent 
during the week, the chairman told the shareholders that, in order 
to meet tramway competition, the company had ordered two rail- 
way motor coaches, with which they intended to experiment. The 
proposal is that these coaches shall be placed upon the rails, and 
run through the populous districts, picking people up at various 

ints, not regular stations, such as bridges and level crossings. 

robably the first experiment will be tried from Silverdale, with a 
run right away to Trentham. Should this prove a success, the 
company will undoubtedly find a great many other places, both 
rural and industrial, where the new method can also be introduced. 

A paper on ‘‘ Pneumatic Coal-boring Machines and Tools” has 
been read by Mr. W. Lynch before the South Staffordshire and 
East Worcestershire Institute of Mining Engineers. The author 
said he had been told by mining engineers in the district that a 
rotary power drill was badly wanted, as the material they had to 
drill into when driving drifts was too soft to admit of the percussion 
type of drill being used in consequence of the tool getting clogged. 
He therefore experimented in one of the local mines three years 
ago with ordinary pneumatic tools, such as were used in boiler 
works, but this was not a success, a3 the feeding had to be done by 
hand, and not automatically, as with the two rotary machines 
which he had now brought for inspection. The chief feature of 
the pneumatic tool was its portability. The exhaust air from these 
tools hel to ventilate the pit, and kept the place cool, whereas 
steam-driven machines had the opposite effect. After describin; 
various types of rotary and percussion drills, the author ae | 
the opinion that there was a very much larger scope for the use 
of rock drills in this country than was at present recog- 
nised. A discussion followed, in the course of which Professor 
Redmayne said he had never questioned the advantage of the 
use of power drills under certain conditions, but he believed that 
unless the rock was exceptionally hard and crystalline it was 
cheaper to keep to the old method of hand drilling. There was 
no doubt, however, that when driving drifts through very hard 
rock hand drilling would hardly touch the rock, and in those cases 
the only question to decide was which type to adopt, the rotary 
or the percussion. When he went through the Cleveland iron- 
stone mines he was told that the percussion drill could not com- 
pete with the rotary drill there. With reference to the drill 
which Mr. Lynch had shown them, with an arrangement for 
blowing out the dust, he was afraid that this would increase the 
well-known evil of dust in the atmosphere of mines, and he believed 
it had been proved that the action of crystalline dust on the 
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lungs caused tuberculosis, What was wanted was an arrangement, 
not for blowing the dust away but for laying it, by spraying the 
hole whilst it was being bored. He did not think it probable that 
power drills would be generally adopted in coal mines, because 
hand drilling was good enough for coal, and was also cheaper. 
Mr. T. H. Bailey — pointing out that pipes might have to be 
taken thousands o yards in a mine in order to do a few hours’ 
work ; therefore he thought pneumatic tools were not so suitable 
for coal mining as they were for engineering work. 

The report of the South Staffordshire Mond Gas (Power and 
Heating) Company, issued this week, for the year ended the 31st of 
December, states that during the twelve months the central 
station has been practically completed, and substantial progress 
has been made in the laying of ‘the trunk mains, which are also 
very nearl ee omg through Bilston to Wolverhampton, and 
through Wednesbury to Walsall. The latter work would have pro- 
ceeded more rapidly had it not been that considerable delay had 
been caused in obtaining the sanction of one of the railway 
companies to the plans for crossing their lines with the trunk main, 
and also by negotiations with private owners with whom wayleaves 
have had to be arranged, instead of using the public road on various 
sections of the trunk main route. From the report it appears 
further that the gas ope was started at the end of December, under 
the supervision of the company’s engineer and of the Power Gas 
Corporation's officials, the object being to get the plant into good 
running order before beginning the supply of gas to customers. 
Various sections of the plant have been tested, and the whole will 
shortly be tested under actual working conditions. A manager 
has been engaged who took up his duties on the Ist of February, 
and a competent staff is being trained to carry on the work at 
the central station. As far as can be ascertained at present, 
the subscribed capital of the company will prove sufficient 
for the completion and setting to work of the central station and 
of the present distribution scheme. The interest which prospec- 
tive consumers of gas show in the development of the company is 
increasing, and a number of orders have been secured, others being 
in course of negotiation, although many traders naturally prefer to 
wait until the company is in a position actually to deliver gas to 
them. It seems probable that a considerable demand for gas 
engines will gradually be brought about in the district, in order to 
utilise this new cheap power, and gas engine builders are therefore 
anticipating the early future cheerfully. 

An amicable arrangement has been arrived at between the 
Corporation of Birmingham and the City of Birmingham Tramways 
Company in connection with the acquisition of the Balsall Heath 
lines. The Corporation are to give £20,000 for the lines, and 
£16,000 for the Kyott’s Lake road depét, and the company is to 
afford facilities for the electrical conversion of all the steam and 
horse routes in the city during the period between now and the 
expiration of the leases in 1906, 

An illustration of the fact that British tenders are not always 
above foreign ones is afforded by the statement that when the 
Boston—Lincolnshire—Waterworks Company lately asked for 
tenders for iron pipes for the duplication of its mains, some of the 
best makers in the country were found to have quoted 12s, per 
ton below some of the foreign offers. 

A large, if not the largest and heaviest, railway weighbridge 
yet built is now being made by Henry Pooley and Son, Limited, 


for the new ya | and engineering works of Messrs, William 


Beardmore and Co., Limited, at Dalmuir. The machine consists 
of two self-contained weighbridges, each 16ft. long, placed end to 
end, but coupled to one steelyard graduated to 180 tons, Each 


table has a carrying capacity of 90 tons. Dise ing apparatus, 
whereby each table, or both, can be Seocepenl tae tie re 
without the use of a loose compensating weight is provided, and 
the machine is thus available for weighing a single short truck on 
one table, notwithstanding that a load may be resting at the same 
time on the second table, or both tables can be used for weighing 
a long bogie truck. The main under levers are of the diagonal 
pattern, the knife edges all oscillating in the direction of the 
traffic. The steelyard graduated up to the full capacity will be 
fitted with notch protection bars, an addition which is becoming 
much appreciated in compound steelyards of high capacity, as 
the weighing notches are thus preserved from all unnecessary 
wear. 

Heavy combination weighbridges of the type now under notice 
are becoming a necessity in the great engineering establishments 
of the country, Perhaps the largest one now in use was put 
down by Messrs. Pooley in January, 1904, at the works of Messrs. 
David Colville and Sons, of Motherwell. It has four tables, 
ed an overall length of 64ft., and a total carrying capacity of 
y4 ns, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—There was a fair attendance on the Iron ’Change 
on Tuesday, and although the month has not opened with the 
anticipated improvement, the feeling forward, coupled with the 
rumours of peace, is hopeful. Indeed, there was no pressing by 
makers, and it was noteworthy that merchants were ‘‘ cutting” a 
little in order to secure orders which otherwise might have gone 
direct. In finished iron especially was the position exceedingly 
good. Steel sheets also brought 5s, per ton more money, and rails 
were reported on the up grade, owing to the understanding which 
has been arrived at between English and Continental makers. 
Boiler plates were, however, dull, and orders few owing to the 
absence of work locally in this particular department, The 
notices to men of a reduction in wages terminates to-day, the 
llth. It is understood that the matter has been discussed by the 
men, and so far there has been no meeting of the Employers’ 
Committee summoned with a view toa conference. The position 
for the present is one of some uncertainty. It is, however, hoped 
that a peaceable solution will be arrived at. 

Pig iron arrivals at Manchester during the past week have been 
fair, though not by any means large, and prices have been main- 
tained. Warrants at the time of writing show better results, 
although stocks in public stores again show an increase of 12,000 
tons, the major portion of which is monopolised by Cleveland, with 
9610 tons, This, however, is by no means abnormal, and would 
soon be absorbed with anything like an improvement in consump- 
tive demand. Ordinary quotations are:—Lancashire No. 
foundry, 53s ; Lincolnshire, 50s. 6d. to 50s. 9d. ; Derbyshire, 52s, ; 
Staffordshire, 52s, 6d.; Middlesbrough, open brands, 55s. 10d. 
Seotch: Gartsherrie, 58s, 3d.; Glengarnock, 55s. 9d.; Eglinton, 
55s. to 55s. 3d., delivered Manchester. West Coast hematite, 
57s, 6d. to 57s. 10d., f.o.t. For delivery Heysham Scotch 
oa are: Gartsherrie, 56s.; Glengarnock, 53s, 6d.; Eglinton, 

38s, Forge iron: Lancashire, about 51s.; Lincolnshire, 49s, 2d.; 
Derbyshire, 48s., equal to delivery Warrington. Finished iron: 
Bars, £6 5s. to £6 7s. 6d.; hoops, £7 to £7 5s.; sheets, £7 to 
£7 7s. 6d. English billets, £4 12s, 6d. to £4 15s.; German, 
£4 5s. to £4 7s, 6d.; hoops, £7 5s. to £7 10s.; C. A. steel sheets, 
£8 17s, 6d. to £9; C. R, ditto, £9 2s. 6d. to £9 5s,, delivered 
Manchester. 

In textile machinery there is not much business being booked, 
but in locomotives one well-known local firm has received a fair 
order for South American railways, which will keep the works 
going for some time to come. 

Copper continues to decline. So far this has had little or no 
effect on the manufactured article. Sheets are quoted £79 
to £81 per ton; seamless copper tubes, 10d.; ditto brass, 8d,; 
rolled brass, 74d.; copper wire, 9d.; brass wire, 7}d. per lb. 

In coal the chief feature of discussion on the Exchange was the 
statement in the local Press that English colliers were prepared 
to go on strike in support of their German brethren. The term 
‘‘wild cat scheme” was very justly applied to it, and no importance 
could be attached to such an absurd canard. On shipping account 
a fair inquiry is reported from Belgium chiefly for Germany, and 


on the Canal there is great activity. The demand for house coal 
has been rather lighter, but slack and burgy are scarce, and prices 
are generally maintained, though the advance has not been obtained 
to the full extent noted. It is admitted that 2d. to 3d. more has 
been paid, but there is no anxiety to offer forward. For contracts 
for quantity anything above the old race is difficult to obtain. 
For house coal quotations are :—Best, 13s, to 14s.; seconds, 12s, to 
13s.; common, 9s. to 10s, Steam and forge coal :—Best, 8s, 3d. to 
83. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s, to 
7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 5s, 9d. at the pit. 
Screened coal, delivered Manchester Ship Canal, 9s, 9d. to 10s.; 
unscreened ditto, 9s. to 9s. 3d. 

Barrow.—The hematite pig iron trade is fairly well employed, 
but business is not so brisk as it has been, and makers are conse- 
quently not so well off for orders. The lull is looked upon as of a tem- 
porary character, and the prospects are that, before many weeks are 
over, there will be a much more active market. In the meantime, 
however, there is a depression in values, and makers are now quot- 
ing 57s. 6d. net f.o b. for mixed Bessemer numbers, while warrant 
iron is at 57s, 44d. 26 days, and 57s, to 56s. 11d. one month. Stocks 
of iron have been further increased by 2500 tons in warrant stores, 
and now total up to 19,342 tons, Makers’ stocks are small, and an 
effort is being made to keep down the output of pig iron so as not to 
lead to the accumulation of stocks, There are thirty-three furnaces 
in blast, but the output of iron from these is equal to that of forty 
furnaces a decade ago. 

Iron ore is in very fair demand, and the output from local mines 
shows an increase, Prices are kept low at 9s. to 10s. per ton net at 
mines, owing to competition from Spanish mines. 

The steel trade is fairly well off for orders for railway material, 
but this is sbown to be more the fact in heavy sections than in 
other sorts. The rail mills are kept fully employed day and night, 
and orders are likely to come to hand for some heavy forward 
deliveries. Prices have advanced, and it looks as though the steel 
rail ring was responsible for this. Heavy sections of ordinary 
specification are at 100s. to 105s net f.o.b. Light rails are in 
small demand, and tram sections are not brisk. Only half time is 
being worked at the plate mills, and makers are not well off for 
orders, but there are prospects of good business in the early future, 
and the probability is that local and other shipbuilders will soon be 
placing orders with local makers, Other departments of the steel 
trade are quiet. 

Shipbuilders are now engaged on new contracts, although the 
character of them is not known. They are, however, known to be 
in connection with warships of some sort. During this week the 
second scout built at Barrow, the Skirmisher, has been launched 
from the yard of Vickers, Sons and Maxim, together with two 
British submarines of the A type. Four submarines are now ready 
at Barrow for delivery to the British Admiralty, and ten others 
are in course of construction of the B type. 

Engineers are short of work, but expect to be very busy in 
spri Boilermakers are not doing much business, but iron- 
founders are busy. 

Coal is quiet, but coke is in fuller demand. 

Shipping returns show fairly satisfactorily. Last week 11,452 
tons were exported from West Coast ports, 2575 tons of iron and 
8352 tons of steel; corresponding week last pay 11,452 tons ; 
decrease, 425 tons. Total s ipments this year, 82,574 tons ; corre- 
sponding period of last year, 53,679 tons ; increase, 28,895 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue coal trade in South Yorkshire continues in a fairly satis- 
factory state. The advent of milder weather has not, as yet, 
appreciably affected the call for household fuel, the orders for 
London and the Eastern Counties being as heavy as before, and 
local requirements keeping quite up to the average. Former values 
are easily maintained, but the expectations of a rise all round, in 
consequence of the troubles in the Westphalian coalfield, have not 
been realised. It was stated, when the Westphalian miners went 
out on strike, that there were sufficient stocks on hand to last for 
six weeks, if not two months, This would appear to have been 
correct, for the increased business expected to be done through 
the Westphalian miners being idle has not been experienced in 
this district, though it is evident from the larger exports to 
Germany that merchants there have been covering themselves with 
a view to the future. BestSilkstones, in which sales are not large, 
still fetch from 12s, 6d. to 13s. per ton ; Barnsley ‘‘ softs,” which 
are the mainstay of the market in house fuel, are at 10s. 6d. to 
lls. 6d. per ton in the better grades, secondary sorts fetching from 
9s. to 9s. 6d. per ton. 

Steam coal, as is usual at this time of the year, is less called 
for, and accumuiations are beginning to bulk largely at several of 
the pits. Best hards rule from 8s. 3d. to 8s. 9d. per ton, secondary 
qualities being from 1s. to 6d. per ton under these fgures. There 
is rather more doing in coke, ordinary sorts being now from 8s, 6d. 
to 9s. 6d. per ton, while best washed goes up to 10s. 6d. per ton. 
Gas coal is being heavily delivered under contract, but there is 
rather less doing in small coal, though a good weight is still 
going to the textile districts of Lancashire and West Yorkshire. 

The trade done by Yorkshire collieries with Hull during January 
reached a weight of 291,008 tons, against 263,952 tons in January 
of 1904, being an increase of 27,046 tons. Germany, as was 
expected, has been the largest customer for Yorkshire coal, 
20,431 tons having been sent to that market last month. The 
troubles in Russia have not interfered with the export of coal to 
that country, as the figures show an increase, the total exports 
during the month amounting to 120,430 tons, being an increase of 
43,218 tons on January of 1904. Sweden is the second largest 
customer, with 18,740 tons, as compared with 22,539 tons ; South 
America is third, with 18,419 tons, as compared with 3607 tons last 
ear. 

Coal has now been won in No, 2 shaft of the Dinnington Main 
Colliery, one of the latest coalfields to be developed in this district. 
The seam, which is Barnsley top hard, has been reached at a depth 
of 667 yards, after sinking operations lasting over sixteen months, 
It will be remembered that coal was won in No, 1 shaft last August 
after twenty-three months’ work in sinking. There has not been 
a single life lost in the operations, neither has there been any 
accident grave enough to require reporting to the Government 
Inspector. Preparations are now being made for further develop- 
ments, additional electric plant, an extensive screen arrangement, 
and the erection of a powerful fan being arranged for. 

There is no change to report in the iron trade, and prices of 
hematite and Lincolnshire irons are unaltered. There is more 
doing in the steel trade, with increased confidence in brisker busi- 
ness as the season advances. 

The movement reported in the shipbuilding yards is bringing 
considerable work to Sheffield, more especially in heavy steel 
forgings for marine machinery. There is not much doing in 
colonial and foreign railway work, and much disappointment is 
—— on this account. The orders placed by home companies 
still continue to be from hand-to-mouth, and the principal firms 
could do with a great deal mcre employment for their men. The 
steel trade generally may be said to bein a fairly satisfactory state, 
more particularly in crucible steel. 

The cutlery and plating trades are not so brisk as could be 
wished, The dearness of ivory and other hafting materials is a 
distinct drawback in several important departments of the lighter 
staple industries, 

Colonel] Allen, the chairman of Henry Bessemer and Co., Limited, 
Bessemer Steel Works, Sheffield, presided over the annual meeting 
of shareholders on the 6th inst. The report showed a considerably 
increased profit. At the same time, however, the chairman 
reminded shareholders there had been no little distress during the 
last year, and the company had had a great deal of intermittent 





working of its own plant, Taking the actual figures, which 





had been carefully recorded, the loss of wages through inter- 


mittent working reached an aggregate of £16,600. That sum 
extra might have been paid in wages if employment had been 
continuous, and it did not include incidental labour paid on the 
iron and coal and the raw materials which would otherwise have 
been used by the firm, nor did it include railway charges, but 
simply the amount which a small concern such as theirs might 
have paid to the working-classes, and which indirectly would have 
come into their pockets, and improved the general condition of 
the city. He was convinced that no legislation could be adopted 
in this country to improve its commerce without both capital 
and labour participating in the benefits to be derived. Their 
dividend—74 per cent.—might have been 174 per cent., giving 
them 10 per cent. to improve and increase their works, had they 
not been handicapped by the influx of dumped material. In reply 
to a question, Colonel Allen stated that in his opinion and from 
what he could see of the gradual advance of foreign competition, 
the British iron and steel trades were bound to go on suffering. 
Every day he met foreign competition in their own particular 
trade, and they could actually trace an enormous amount of work 
constantly flowing away. The working-classes of this country were 
bound to suffer if their labour was not protected in some way. 
The profits were constantly dwindling under the present system. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tuis week has been a rather quiet one in the pig iron trade, and 
prices have been on a lower range than has been known for over 
two months, but there are indications of some recovery. The 
quotation for Cleveland warrants has been as low as 47s. 5d., cash 
buyers, or 3s. 8d. per ton below the best price that was reached in 
the upward movement, but of that loss 6d. per ton has been 
recovered, and transactions have been of greater extent than in 
the early part of the week. It is stated that those who are now 
speculating in warrants are not, as a rule, those who were in at the 
commencement of the gamble. The original speculators have taken 
their profits and retired, and those who are now operating are 
dealing in comparatively small lots, and are not so much to be 
relied on as the early operators. The holders of warrants are now 
spread over a much wider area than they were last quarter. 

The less satisfactory condition of the Cleveland iron market has 
been brought about by the fact that there is now a large quantity 
of pig iron in second hands, and this is competing successfully with 
that in the hands of makers, for merchants are underselling the 
producers, who, in part, have themselves to blame, because of the 
way in which they have rushed Cleveland iron into the public 
stores during the last four months. Undoubtedly, there has for 
some time past been too much iron produced, or so much could 
not have been lodged in Connal’s stores. Rather more than half 
a year ago the stock there was only about 78,000 tons ; on Wednes- 
day it was 246,721 tons, and this month there has been added 
9127 tons, or 1500 tons per working day. Yet the production is 
to be further increased, seeing that in the next few days the Cargo 
Fleet Iron Company will blow in their second furnace ; last week 
they started two of their gas-driven blowing engines, constructed 
by Messrs. Richardsons, Westgarth and Co., Limited, engineers, 
Middlesbrough, and these are now working very successfully. 
Messrs, Bolekow, Vaughan and Co. have practically completed the 
building of two very large furnaces on American plans at their 
Cleveland Ironworks, Eston, and they expect that these will each 
produce 2500 tons of pig iron per week. They have automatic 
apparatus at the top for charging the materials like those at Cargo 
Fleet, and no hands will then be needed on the charging plat- 
form. The Tees Bridge Iron Company, Stockton, has within the 
last few days blown in a furnace, which for some time has been 
‘. % in order to have part of the lining re-constructed. Mr. 
S. P. Bowen, of Middlesbrough, has been appointed works 
manager at these Tees Bridge works, the late ee having 
gone to Ebbw Vale. Mr. Bowen has for many years m assis- 
tant engineer at Sir B. Samuelson and Co,’s Newport Ironworks, 
Middlesbrough. 

The competition of merchants is rather severely felt by the pro- 
ducers of Cleveland iron, for the former are underselling, and 
makers have to come;down. In the early part of this week the 
merchants sold considerable quantities of No. 3 Clevelaud G.M.B. 
pig iron at 47s. per ton for early delivery, and 47s. 14d. was also 
taken, but makers have not come below 47s. 3d., and most of them 
are now quoting 47s. 6d., though it cannot be said that they find 
consumers willing to pay that. The bulk of the business is at 
present done in pig iron by the second hands. No, 1 is at 48s. 9d., 
and No. 4 foundry at 46s. 3d. It is more difficult to sell the lower 
qualities, though prices are relatively so much cheaper than No. 3, 
No. 4 forge has been obtainable all the week at 42s, 3d.; 
mottled, at 42s. 9d.; and white at 42s. 3d. The steamer 
Tolasco has been chartered to carry Cleveland pig iron early 
next month from Middlesbrough to Baltimore. There are 
other steamers offering at freights varying from 6s. to 6s, 6d. As 
little as 5s. 6d. was taken last month. 

Makers of East Coast hematite pig iron who have been exceed- 
ingly firm, and carried up their prices without a single set back, 
have found it necessary to reduce their quotations this week on 
account of the competition of merchants,and also of West 
Coast producers. Some of the merchants have sold mixed numbers 
of East Coast hematite iron this week at as low a figure as 54s., 
and they would readily take 54s. 3d. The general quotation, how- 
ever, is now 54s. 6d., with No. 4 at 52s. Rubio ore is easier by 
3d. per ton, notwithstanding that rates of freight are rising on 
account of the greater demand for vessels to carry coals from this 
country to German, Dutch, and Belgian ports. Merchants offer 
Rubio ore at 15s. 3d. per ton delivered at wharf on Tees or Tyne. 
Shipments cf pig iron from the Cleveland district are decidedly 
better than they were last month. Up to 8th they were 14,682 
tons, against 7948 tons in January, 1905, and 18,826 tons in 
February last year to 8th. It is satisfactory to see the deliveries 
to Scotland improving again ; in fact, 7672 tons have been sent this 
month, against only 1397 tons last month to 8th. Cleveland prices 
having come down, there is a better chance of competing with 
Scotch iron in the Glasgow district. 

The situation in the manufactured iron ard steel industries is 
decidedly more satisfactory than it is for pig iron producers. In 
no branch are prices showing any tendency to weakness, and in 
some advances have to be reported. The steel plate makers held 
a meeting at Darlington on Wednesday afternoon to consider the 
question of adjusting prices. It was believed that an advance 
would be made, but it was decided to make no change, thus 
following the course taken by the Scotch manufacturers on the 
previous day. Makers are, however, very well supplied with 
contracts, and have very good prospects. The present price of 
steel ship plates, therefore, continues at £5 17s. 6d., and of iron 
ship plates at £6 2s. 6d. per ton, both less 24 per cent. f.o.t, 
The angle manufacturers have advanced the price of steel ship 
angles 2s. 6d. per ton this week, making them £5 10s., less 
24 percent. Iron ship angles are kept at £6 7s. 6d., less 24 per 
cent. The South Durham Steel and Iron Company has now re- 
started its large mill at the Moor Works, Stockton, and the 
establishment is in full operation for the first time for two and 
a-quarter years. When the works were closed in October, 1902, 
there were three mills, now there are only two, but they have been 
so much improved that they will turn out more than the three 
formerly did, and with the expenditure of a much reduced quantity 
of fuel. 

An increased business is being done in bars, more especially in 
iron bars, for all the small consumers are making haste to 
replenish their stocks, seeing that prices are moving upwards. 
For steel bars £6 5s. is asked, and for iron bars £6 7s. 6d., less 
2} per cent. f.o.t. Inthe steel rail trade the position is better, 





some very fair orders have lately been booked, and there are 



























152 


- 


THE ENGINEER 













Fes. 10, 1905 








important inquiries, South American railways have been among 
the best customers of late. Inquiries from Canada have been 
recaived, but it seems probabie that the orders to which they 
relate will be executed at home. The price of heavy steel rails 
has been advanced to £5 per ton net at works, and producers take 
a more sanguine view of the future. 

Not much is now being done in the way of ordering new steamers, 
but it can be claimed for January that it was one of the busiest 
months on record in this respect, both in this district and on the 

‘tyde, and the lull is not unwelcome. Messrs. Robert Stephenson 
and Co., Limited, have secured another order for a steamer of over 
6000 tons carrying capacity ; thus they have now orders for eight 
steamers, 

The foundry trade is somewhat quiet, and, as a rule, has not 
yet shared in the improvement which has appeared in the finished 
iron and steel industries. At Messrs. Thomas Allan and Sons’ 
Bon Lea Foundry, Thornaby-on-Tees, a number of men have been 
on strike for some weeks, because the firm want to reduce the 

rices paid for the casting of rain-water goods. At Messrs. Head, 

Wrightson and Co.’s Teesdale Ironworks, Thornaby, a section of 
the men refuse to agree to a reduction of wages equivalent to 
ls. per week. 

The report of the directors of the North-Eastern Railway Com- 
pany states that the steam train mileage in the past half-year was 
13,894,289, a decrease of 675,232; and the electric train mileage 
588,786. The working of these electric trains cost £22,525. The 
directors consider that the results of substituting electricity for 
steam in working the passenger traffic on the Newcastle and Tyne- 
mouth suburban lines have so far been satisfactory as regards 
receipts and expenses. The Bill which the company has deposited 
in Parliament to give it powers to own and work steam vessels 
plying between the ports of Hull and Gooleand various continental 
ports, similar to the powers granted to the Lancashire and York- 
shire Railway Company last session, is likely to meet with opposition 
on Tyneside, but other districts will probably not move in the 
matter. 

The coal trade is profiting considerably by the difficulties with 
the miners in Germany and Belgium, and shipments are heavy from 
Tyneside to Garman and Dutch ports. Shipowners are ‘‘ making 
hay,” but it is believed that the dispute will be settled very shortly. 
It has tided the steam coal sellers over the worst part of the year, 
and now the spring demand may be expected to come in and keep 
up prices. For best steam coal 10s. f.o.b. isthe rate, and for best 
gas coal 9s. f.o.b. Foundry coke has risen to 17s. 6d. f.o.b., but 
the expected advance in medium coke has not materialised—it can 
still be got at 15s, 3d. per ton delivered at the Middlesbrough fur- 
naces. The Durham Conciliation Board has arranged that wages 
of miners shall not be changed for the ensuing quarter. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been quieter this week, with moderate 
fluctuations in prices. The demand for warrants has been 
moderate, and there has also been less inquiry for makers’ iron. 
Reports from abroad generally indicate a quiet state of trade, and 
it is notable with respect to Germany that little or no iron is being 
taken by that market, while current reports from the United 
States are, if anything, less satisfactory. 

Business has been done in Cleveland warrants at 47s. 54d. to 
47s, 8d. cash, and 47s. 7d. to 47s. 10}d. one month. Scotch 
warrants have been done at 52s. 74d. cash, while Cumberland 
hematite is quoted 56s. 9d. per ton. 

There is a large and increasing demand for Scotch hematite 
pigs, which are quoted by merchants 60s. 9d. per ton for delivery 
at the West of Scotland steel works. 

The output of pig iron in Scotland is restricted by the six 
furnaces put out at Eglinton Ironworks lately owing to a fire that 
occurred there. There are now 79 furnaces in blast in Scotland, 
compared with 85 last week, and the same number at this time 
last year. Of the total’37 are making hematite, 36 ordinary, and 
six basic iron. 

Prices of Scotch makers’ iron do not show much change, but the 
tendency is somewhat easier :—G.M.B., f.a.s. at Glasgow, No. 1, 
is quoted 56s.; No. 3, 53s.; Carnbroe, No. 1, 57s.; No. 3, 54s.; 
Clyde, No.1, 58s. 6d.; No. 3, 53s, 6d.; Langloan, No. 1, 64s.; 
No. 3, 54s.; Calder, No. 1, 64s.; No. 3, 54s.; Gartsherrie, No. 1, 
59s.; No, 3, 54s. ; Summerlee, No. 1, 58s. 6d.; No. 3, 54s. 6d ; 
Coltness, No. 1, 65s.; No. 3, 55s.; Glengarnock at Ardrossan, 
No. 1, 59s.; No. 3, 54s. 6d.; Eglinton at Ardrossan or Troon, 
No. 1, 54s.; No. 3, 51s. 6d.; Dalmellington at Ayr, No. 1, 
56s. 6d.; No. 3, 51s. 6d.; Shotts at Leith, No. 1, 593.; No. 3, 
54s.; Carron at Grangemouth, No. 1, 59s.; No, 3, 54s. per ton. 

The shipments of Scotch piz iron have in the past week amounted 
to 5755 tons, compared with 3916 in the corresponding week of last 
year. There was despatched to Canada 350 tons ; South America, 
120; India, 185; Australia, 150; Germany, 30; Holland, 10; 
Belgium, 30; Spainand Portugal, 200; China and Japan, 470; 
other countries, 160 ; the coastwise shipments being 2030, compared 
with 2219 tons in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 7915 tons, showing an increase of 14 tons over 
those of the corresponding week. There is, however, a total 
decrease in these imports since the beginning of the year amounting 
to 16,634 tons. 

Reports concerning the finished iron trade are a little more satis- 
factory, makers of malleable iron indicating that orders are 
becoming a little more plentiful. 

The steel trade is gradually improving, and as far as shipbuilding 
steel is concerned the prospects are very encouraging. There are 
indications, too, that a considerable amount of general structural 
work will be available. 

Some branches of the foundry trade are very quiet, and business 
as a whole leaves much room for improvement, while there is a 
likelihood that matters will.improve as the season advances. 
Messrs. Scott and Co., of Greenock, have received an order to 
build six steamers of 2600 tons capacity and 1500 horse-power for 
the China Navigation Company. 

In the marine engineering department the prospects are satis- 
factory, there being a large amount of work in hand, which will 
keep manufacturers busy for a considerable time. 

There is considerable activity in the cval trade, although the 
shipments are not up to what might be expected. The aggregate 
clearances at the Scottish ports in the past week were 251,529 tons, 
being 10,000 tons less than in the preceding week. The com- 
parison with the corresponding week of last year is, however, more 
satisfactory, showing as it does an increased shipment of upwards 
of 60,000 tons. The quantity despatched from the East Coast, 
which is benefiting more than the West Coast from the 
Continental strikes, shows an increase of 61,000 tons, compared 
with the corresponding week, and of that increase 48,000 tons has 
occurred at the Fifeshire ports. A great many vessels are loading 
at present, and it is likely coalmasters and shippers will reap 
further substantial advantage. Prices of coal on the East Coast 
ng? up = per ton, and there has also been agradual improvement 
in freights. : 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

It was stated on ‘Change, Cardiff, this week that during the 
last week, reckoning six days, no less than 300,000 tons of coal 
had been shipped from the Cardiff ports, a fair proof of the con- 
siderable activity now prevailing in the Welsh coalfield. Swansea 
suffered from lack of tonnage, and sent away only 48,420 tons; 
and at Newport the same complaint existed, but despatched, not- 
withstanding, nearly 55,000 tons foreign and about 18,000 tons 








coastwise. At Cardiff the steam coal trade maintained a firm, 
healthy tone, 14s, being touched for best and 13s. 3d. best 
seconds. In face of the present satisfactory tone of the trade, 
colliers are expressing their surprise that at a late meeting of 
employers it was decided to put in an application for a reduction 
of wages to the extent of 3} per cent. This, the Federation 
state, will be resisted; but the contention on the coalowners’ 
side is that contracts have beer. uniformly lower, and this, after 
all, appears to be the trustworthy indicator of trade. At Newcastle 
a uction has been conceded. One contract is now on the 
market, that of the Italian Government, for 80,000 tons. This, to 
an outsider, may be regarded as of importance, but, in view of the 
fact that some collieries are equal to an output of 2000 tons 
daily, is not a large item, and on several days ranks only as equal 
to a good day’s shipment from Cardiff port. Saturday was by no 
means a brisk day, but about 46,000 tons were despatched, 10,000 

‘oing to Marseilles, and 6000 tons to Hongkong, the latter via the 

pe. Tuesday clearances were very large, exceeding 90,000 tons, 
with several substantial cargoes of patent fuel. 

There is no denying the fact that, satisfactory as the coal trade 
is, more was expected owing to Westphalian and Belgian labour 
troubles. This, however, is explained by the cheaper prices of 
coal in the North of England, where some extra work has gone, it 
is inferred. 

Mid-week quotations on ’Change, Cardiff, were much about the 
same as last week :—Best steam ruled at 13s, 9d. to 14s.; best 
seconds, 13s. to 13s. 3d.; seconds, lls. 9d. to 12s, 6d.; drys, 
12s. 6d. to 13s.; best smalls, 8s, 3d.; best ordinaries, 7s, 6d. to 
7s. 9d.; seconds, 6s. 6d. to 7s.; inferiors, from 6s, Monmouth- 
shire semi-bituminous: best large, 12s, to 12s, 6d.; best ordinaries, 
lls. 9d. to 12s.; seconds, 11s. to lls. 3d. House coal: best, 
16s, 9d. to 17s.; best ordinaries, 13s. 6d. to 14s, 6d.; seconds 
and other kinds, 10s. 6d. to 13s. Nothing like a boom has 
taken place in this class of coal, and this is due to the great and 
varied output of all kinds. No. 3 Rhondda commands 13s. 9d. 
to l4s ; brush, 12s, to 12s. 6d.; small, 93. 6d.; No. 2 Rhondda, 
firm, 10s. 6d. to 10s. 9d.; through, 8s, 9d. to 9s. 3d.; small, 6s. 6d. 
to 7s. Patent fuel, fair demand, 13s, 6d. to 14s. Coke, 16s. 3d. 
to 22s., according to quality. Pitwood, 16s. 6d. to 16s. 9d. 

In the Swansea market prices are steady, and no disposition is 
shown to reduce pending labour troubles abroad ; steam is quoted 
at 13s. to 14s ; seconds, 10s. to 10s. 6d.; No. 3 Rhondda, 13s, 6d. 
to 14s.; best anthracite, 20s. to 21s.; large, 10s. to 12s. 6d.; 
cobbles, 17s. to 18s.; nuts, 18s. to 19s.; peas, 11s, to 12s.; culm, 
4s. 6d. to 5s.; duff, 4s.; patent fuel, 12s. Last week’s exports 
exceeded 11,000 tons. 

The Rhos Anthracite Colliery, Carmarthenshire, was sold this 
week by auction for £13,000 to Mr. Jones, Tyrydail. 

There is still a fair degree of animation in the iron and steel 
trade, and the output of steel bars is maintained, both on the hills, 
at the Bessemer works, and in the Swansea valley. The large book- 
ings from the India State Railway and Colonies keep the rolls busy, 
and I note a tolerable demand for small light sections, fish-plates, 
and angles. Furnaces in most quarte's are keeping up the make, 
and in the tin-plate districts, the old buoyancy is visible. With 

rd to the Swansea district more mills are in evidence than at 
this time last year. Monmouthshire works are also busy, and 
Llanelly and Lydney well employed. At various places foreign 
steel is in evidence, but local works are more fully employed than of 
late. The Beaufort works are getting ready for a re-start under 
the new owner, Mr. Williams, and at Ystalyfera the old works of 
Ynyscedwin, idle for three years, have been bought by a strong 
company, and will be supplied with latest machinery to date. Mr. 
Beresford, of the Pheenix Works, Cwmtwrch, will be the manager. 

Tin-plate exports show an improvement in exports for January 
of 1950 tons, and value £28,306 over January, 1904. America and 
India were the largest buyers. Last week there was a large ship- 
ment from Swansea, 91,310 boxes; quantity received from works, 
87,551 boxes; present stock, 131,165 boxes. It was stated on 
*Change, Swansea, that the large clearances would have been 
exceeded but for the Russian troubie. Trade is, however, in an 
excellent state, and inquiries are more in number than they have 
been for a long time. 

Prices, iron, steel, tin-plate, this week are as follows:—Swansea: 
Scotch pig iron, decline of 1s. 3d. to 1s, 6d.; hematite, 9d. to 1s,; 
Middlesbrough, small increase after a good deal of fluctuation. 
Latest prices, Glasgow warrants, 52s. 6d.; Middlesbrough, No. 3, 
47s, 84d.; hematite, 56s. 6d.; Welsh bars, £6 to £6 2s. 6d.; sheet 
iron, £8 2s. 6d. to £8 5s.; steel rails, heavy, £4 10s. to £4 15s.; 
light, £5 10s. to £5 15s.; steel sheets, £7 15s. to £8. Bessemer 
steel tin-plate bars, £4 7s. 6d.; Siemens, £4 10s, Tin-plate: 
Bessemer steel coke, 12s, 6d. to 12s. 9d.; Siemens, 12s. 74d. to 
12s. 9d.; ternes, 23s. to 24s. 6d.; best charcoal, 14s. 3d. to 15s. 3d.; 
big sheets, 6ft. by 3ft., £8 17s. 6d. to £9; finished black plate, 
£8 10s. to £8 15s. Block tin, £130 12s, 6d.; spelter, £24 12s. 6d.; 
lead, £12 17s. 6d.; copper, £67 1s. 3d.; iron ore, 14s, 6d. 

The various industries in the Swansea Valley share in degree 
the animation of the tin-plate trade. Spelter and refractory ore 
trades are brisk ; copper refineries busy ; nickel works well occu- 
pied. Llanelly this week received a large quantity of pig iron 
and scrap from Middlesbrough. 

The usual spring evidences of action in railway matters are to 
be seen in various districts. A movement is on foot in connection 
with the Central Railway, Merthyr, now occupied by the London 
and North-Western, Great Western, Taff Vale, Brecon and 
Rhymney. To this the Midland is stated to seek entry. The 
Great Western requires more goods warehouses, and the acquisi- 
tion of land on the other side of the Taff is suggested. 

Barry dividend is 9 per cent., Rhymney % per cent. 

The retirement of Mr. Lundie from the Rhymney, after forty- 
three years of excellent service, is announced. The Taff Vale 
Railway’s report is highly interesting. The chairman referred to 
its incorporation in 1836, to its progressive development for eighty 
years, and its flourishing condition now, with its success in motor 
cars, the pioneers in Wales, Dividend for the whole year 9}} per 
cent., the highest return in the whole kingdom. 

It is stated publicly that the Corporation of Birmingham have 
decided, at the request of the Wye Conservators, to omit the 
objectionable clauses from the Bill going before Parliament with 
reference to the reduction of the compensation water and payment 
of £8000, which was considered a fair equivalent. This has 
restored peace in all the Wye towns. 

Professor Galloway has given interesting evidence of the coal 
mining at Dover, and stated that the coal is of bituminous quality. 
Coal experts this side the Channel, who regard the coal as likely 
to come into rivalry with Welsh, regard the Professor’s decision as 
implying that the coal would be consequently equivalent to the 
upper measures of the Welsh coalfield, so that the Dover series 
may include also the steam coals. 

It is understood at Milford Haven that the Naval and Military 
Defence Committee are working upon the new coast defence 
scheme. Great changes are likely in connection with the position 
of submarine mining engineers, 








AMERICAN NOTES. 
(From our own Correspondent.) 

New York, January 25th. 

THE copper market has quieted down somewhat, notwithstand- 
ing the large takings of teneoe, Chinese, and Japanese con- 
sumers. European consumers are pretty well supplied. German 
manufacturers are compelled to curtail their operations consider- 
ably on account of the prevailing coal strike. The Chinese and 
Japanese buyers are still operating, and the revival to former 
= is regarded as quite probable within the next few 
weeks. Electrolitic copper is selling at 15-20; exports so far 
this month 12,311 tons, and the estimated January shipments are 
20,000 tons. Lead appears to be in excellent demand, with price 





at 4-52-4 for common and 4-62-4 for choice grades, Spelter is 
active, and the scarcity of ore in the Joplin district is keeping 
prices high. 

The steel situation is steadily strengthening on account of in- 
coming orders for shipyard and boatyard work, as well as for steel 
car building, which is assuming enormous proportions, The rail- 
road managers were unwise enough last year to stop ordering cars, 
and with the increasing traffic during the autumn months they 
began to place orders, but not until December did their orders 
assume large proportions. Advices received to-day from the 
larger steel and wood car builders reveal the situation thoroughly, 
An additional steel car works is projected, in which one or two 
prominent railway systems will be the chief stock holders. There 
will be trouble through the year on account of deficient rolling 
stock. A great deal of marine work is now in sight, and steel for 
this purpose is being ordered, much of it for delivery within 
sixty days. Pig iron has advanced in price in small lots, but one 
or two immense orders have been placed somewhat below the market 
price. All the larger consumers of pig iron are making inquiries for 
summer delivery, and it is belicved to be within the limits of proba- 
bility that the second quarter requirements will all be shortly 
covered, The hardware manufacturers are all crowded with work, 
and many lines of goods are being advanced, particularly those 
containing rubber. 

The Canadian Manufacturers’ Association voted to appoint a 
committee to visit European markets to find opportunities for 
increasing trade abroad. The Association will publish an official 
organ giving the information which its agents obtain in Europe for 
the benefit of Canadian manufacturing interests, Railroad man- 
agers are taking much interest in the use of electricity, and figures 
representing the cost of operation of electric lines in comparison 
with steam lines are being gathered. The cost of operating electric 
lines has declined within the past year one-third. The volume of 
traffic has very greatly increased. Thecar mileage has increased one- 
third in that time, and the operating expenses have declined about 
one-third, The —— of electric lines is giving the railway 
managers a good deal to think about, and they recognise that they 
must do something to protec themselves, One large system in 
New England has already secured control of a line from New York 
to Boston, and will save itself to that extent. The Pennsylvania 
company has the matter under consideration, and during the 
current year some remarkable changes will be made over certain 
portions of the system in the way of utilising electrical power. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market is slightly easier, House coal in fair 
demand for shipment and inland trade. The quantity of coal 
shipped for week ending February 4th was 72,057 tons ; foreign, 
BA BiS ; coastwise, 17,206 tons. Imports for the week ending 
February 7th :—Iron ore, 15,959 tons; manganese ore, 11,050 
tons ; steel bars, &c., 1236 tons ; scrap, 500 tons; slates, 174 tons ; 
pitwood, 5559 loads, 

Coal :—Best steam, 12s. to 12s, 3d.; seconds, lls. to Ils. 3d.; 
house coal, best, 15s.; dock screenings, 7s. 6d.; smiths’ coal, 9s. 
Pig iron :—Middlesbrough, No. 3, 47s. 1ld., f.o.b., Cumberland 
prompt, Iron ore:—Rubio, lds. 3d. to 14s. 6d.; Tafna, 15s. 3d. 
to 15s. 6d. Steel :—Rails, heavy sections, £4 12s, 6d. to £4 15s.; 
light, ditto, £5 12s, 6d. to £5 17s.; Bessemer steel tin-plate bars, 
et 5s. to £47s. 6d.; Siemens tin-plate bars, £4 7s. 6d. to £4 10s, 
Tin-plates :—Bessemer steel, coke, 123. 6d. to 12s. 9d.; Siemens, 
coke finish, 12s. 74d. to 12s, 9d. Pitwood :—1l6s. 9d. to 17s., ex 


ship. London Exchange telegrams:—Copper, £67 2s. tid. to 
£67 7s. 6d.; Straits tin, £130 7s. 6d. to £130 10s. Freights 
steady. 








A paper read before the Physical Society on the 
‘* Action of Radium on the Electric Spark,” by Dr. R. S. Willows 
and Mr, J. Peck, states that in certain cases the authors have 
found that the spark from a Wimshurst machine is extinguished 
by the action of the radiations from radium, and that the current 
passing is decreased. The action is altogether differeut according 
to the direction of the discharge. Using a spark-gap longer than 
two centimetres, and making the larger knob of the machine used. 
positive, the radiations had practically no influence. With the 
smaller knob positive the radium, in most cases, extinguished the 
spark. The phenomenon is found to be due to the action of the 
Brays. Réntgen rays do not produce this effect, even if their 
ionising power at the spark-gap is some thousand of times greater 
than that of the radium. Lenard rays are, however, effective. 


ConTRACTS.—Messrs. Davis-Perrett, Limited, of 13, Fenchurch- 
avenue, E.C., have just received an order from the Dublin United 
Tramways Company for one of their electrical grease separating 
plants capable of purifying 4000 gallons of greasy water per hour, and 
have just installed a plant at the South London Electric Supply 
Corporation’s works at Loughborough Junction to deal with 80.0 
gallons of greasy water per hour.—The Metropolitan Borough of 
Islington has placed an order for seven 30-kilowatt single-phase 
transformers with Messrs, Ferranti Limited, Hollinwood. Messrs. 
Ferranti have also received orders recently for three-phase and 
single-phase transformers from the Midland Electric Corporation 
for Power Distribution, Limited—ten boosters—the Bloemfontein 
Corporation, the Eccles Corporation, and Messrs. Bruce Peebles 
and Co., Limited, and others.—The Brightside Foundry and 
Engineering apes Limited, Sheffield, have received the order 
for heating the new War-office buildings in Whitehall. Thesystem 
to be adopted is low-pressure steam heating, with radiators. 
Amongst other work the company have in hand are the heating 
arrangements for Wadsley Asylum, Firvale Workhouse, Bolton, 
Lancashire, Workhouse, while they have just completed a large 
water-softening plant and heating apparatus at the Frimley 
Sanatorium, Surrey.—Messrs. Meldrum Brothers, Limited, have 
received the contracts for the extension of the Dublin refuse 
destructor plant and six Simplex regenerator cells for East Ham, 


H.M.S. Kennet.—On January 18th Messrs. John I. Thorny- 
croft and Co, Limited, of London, and Woolston Works, South- 
ampton, handed over to the Admiralty H.M.S, Kennet, a twin- 
screw torpedo boat destroyer of the latest type, generally known 
as the river class, being all named after the rivers of the British 
Isles. She is 225ft. in length by 23ft. 10}in. beam, with extreme 
draught of 9ft. 6in., and a normal displacement of about 580 tons. 
The contract under which she was built required a speed of 
254 knots on a trial of four hours’ duration, with a horse-power 
of 7500, but the speed actually attained on the four hours official 
trial was, so we understand, 25°999, or practically 26 knots, with 
about 7900 indicated horse-power. The armament consists of two 
deck torpedo tubes, one 12-pounder and five pt eo guns. 
When ordering vessels of this class, the naval authorities had in 
view reliability to maintain a fairly high speed under all possible 
conditions, rather than extremely high maximum speed. The 
Kennet was accordingly subjected to a prolonged and very 
exhaustive series of trials, from which she omerged with satis- 
factory results. She was found to be an excellent sea boat, dry 
even when maintaining a high speed in rough weather, and the 
machinery was proved, so we are informed, to be in every way 
reliable. This is the first vessel to be completed at the Woolston 
Works since they were acquired by the Thornycroft Company. It 
is expected that the sister ship, H.M.‘8. Jed, will be handed over 
in the course of a few days, and two similar vessels—H.M.S. 
Chelmer and Colne—building at Chiswick, will proceed to Woolston 
in the course of two or three weeks for steam trials, and after- 





wards fit out for sea, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

On the Silesian iron market the improvement expected for early 
spring has not been felt in quotations as yet, only demand has 
been more lively, and requirements generally for the first quarter 
of the present year have already been covered. Structural iron, 
railway material, bars and hoops have been specially well inquired 
for, and the mills, being well occupied and provided with orders 
for the next few weeks, have asked longer terms of delivery. 
Some heavy contracts have been received from locomotive and 
wagon factories, also from the screw, nut and bolt makers, and in 
all trades a more healthy feeling prevails. Pig iron is firm in 
price, the tendency being even upwards here and there; stocks 
that had become heavy in December begin to decrease. In plates 
and sheets not much is done, and the pipe business is moderately 
active. The iron and steel industry in Rheinland- Westphalia has 
naturally been further influenced by the colliers’ strike, and the 
number of works that had to stop, or suspend operations, owing 
to want of coal, increases, 

Only a moderate business was done last week in most branches 
of the iron and steel trade, but the tendency, nevertheless, has 
been firm all round, The negotiations concerning the Inter- 
national Steel Convention have now come to a satisfactory conclu- 
sion, and America has also joined for semi-finished steel and for 
steel rails; so now Germany, America, England, Belgium, and 
France belong to the Convention, The German - Luxemburg 
Mining and Iron Company intends building in Differdingen two 
additional blast furnaces, with a large output. 

The new commercial tariff between Austria-Hungary and 
Germany was, after long and somewhat difficult negotiations, 
signed at Berlin on the 25th of last month, The particulars of the 
treaty have not been published as yet, because the tariff is to be 
now submitted tothe German Reichstag, while in Austria-Hungary 
it is to be sent to the Hungarian Reichstag when it assembles. 
The tariff for pig iron has not altered, but for semi-finished articles 
from Germany a reduction in tariffs was agreed upon. For the 
protection of the Austrian hardware and cutlery trade, especially 
in the Alpine districts, a pretty strong rise in tariffs has taken 
place. Hitherto imports of knives, locks, &c., from Germany, more 
particularly from the Solingen district, have been heavy ; in 1903 
the import of hardware and cutlery from Germany to Austria- 
Hungary was worth two million marks. 

The cold weather and the rising demand from the strike district 
have improved the position of the Silesian cual market, and prices 
naturally have shown a good deal of firmness. Producers of coke 
have not hesitated to raise their quotations as demand continues to 
increase, and buyers willingly pay what is asked. In Rheinland- 
Westphalia all sorts of coal are in vigorous demand, The Coal 
Syndicate has asked dealers to sell the coal they obtain from the 
Syndicate to ‘‘ contract customers” only, and more especially the 
water, electricity, and gas works, also to promise not to take an 
undue profit. The Government pits on the Saar have declined 
orders from Westphalia, because demand in the Saar district has 
been very strongly increasing in consequence of the strike. From 
England, France, and Belgium coal is being imported to the strike 
district, and prices rise rapidly ; in some cases they have been 
100 per cent. higher than formerly. From the 16th to the 22nd of 
January of the present year 51,260t. coal, coke, and briquettes 
bave been delivered per day in the Ruhr district, against 198,500 t. 
inthe year before. The number of strikers is decreasing in Rhein- 
land-Westphalia, but in Upper Silesia a strike has taken place 
among the colliers of the Louisen-Grube ; 3169 men have struck. 

In the German Empire the production of pit coal in 1904 was 
120,694,098 t., as compared to 116,664,376 t. in 1903. Output has 
varied a good deal during the last few years, as may be seen from 
the following figures : 


Tons, 
MG Ro. ct ee 120,694,098 
TM eo oa en ae doe Se ee 
TRESS ce tenths vcP mace, or as 
1901”: wc ce eer ae vo SOBMEAMS 
1900 .. 109,220,237 
1899 |. 101,689,753 
1898 .. 36,309,652 





In brown eoal 48,500,222 t. were produced in 1904, against 
45,955,558 t. in the preceding year ; in 1902 output in brown coal | 
was 43,126,281 t.; in 1901, 44,479,970 t.; in 1900, 40,498,019 t.; in 
1899, 34,204,666 t.; in 1898, 31,648,898 t 

Last week a moderately gocd inquiry came in for pig iron on the | 
Austro-Hungarian market, and the tendency was pretty firm. 
Malleable iron shows but little life, and the finished iron business 
has also remained in rather a poor condition, Reports show that 
in 1904 sales of the Vienna iron dealers have sea moderate. 
In bars, 3200 wagons were sold, 300 more than in 1903 ; in girders, 
4200 wagons, or 200 more than in 1903 ; in heavy plates, 600, and 
in sheets, 400 wagons were sold, which is about the same as in the 
year before. Both locally and on foreign account an increase in 
demand could be noticed in the Austro-Hungarian coal industry. 
Deliveries per rail have been uncommonly high. 

The situation of the French iron business has not shown much 
change during the week, demand remaining limited generally. On 
the coal market, however, a healthy trade is done, but as French 
coalowners did not agree to concessions in price, their Belgian 
rivals have secured the greater part of the orders for house coal 
offered by Westphalian consumers, 

From week to week the p sition of the Belgian iron market shows 
improvement; the business done on foreign account has been 
specially brisk, while home demand continues a little bit fiuctuat- 
ing for many articles. Pig iron as well as semi-finished steel 
remain fairly well inquired for, and prices have been favourably 
influenced by the strike, the blast-furnace works of Halanzy and 
Musson raising — pig 2f. per ton. Since the beginning of 
the year these two works have been very briskly occupied, so that 
recent orders have only been reluctantly accepted. Stocks in pig 
iron have been nearly cleared, and the upward movement in 
quotations is becoming more general now. House coal meets with 
strong request from Paris, the influence of the Ruhr strike having 
been but slightly felt in this branch of the Belgian coal trade ; for 
engine fuel, however, a vigorous inquiry comes in from West- 


phalia. Mixed sorts of coal were raised lf. and 2f. p.t. Stocks 
decrease ee. It is considered not unlikely that the strike in 
Rheinland- 


——- will spread to the coal district of Belgium ; 
already the colliers in the Borinage and the Charleroi district 
have refused to work, their demand being an immediate rise in 
wages, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


JoHN M. HENDERSON AND Co, have established an office at 26, 
Victoria-street, London, 8.W., and we are asked to state that 
the telegraphic address is ‘‘Cableways,” and the telephone 
number 431 Victoria, 





WE are desired to call attention to the fact that, as the new 
locomotive works of the Avonside Engine Company, Bristol, are 
practically completed, the whole of the business will be conducted 
from the new works, and that the company’s address on and after 
eee i 27th will be ‘‘Avonside Engine Works, Fishponds, 

ristol, 








THE JUNIOR INSTITUTION OF ENGINEERS.—On Monday even ing 
February 13th, at 6.30 p.m., a visit will be paid to the Brockie- 





Pell Are Lamp Works, 60, Worship-street, E.C, 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D, Roots, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italica, 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specijications may be obtaaned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti tof the opt of t pplet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 





STEAM ENGINES, BOILERS, &c. 

15,359. July 9th, 1904.—IMPROVEMENTS IN CONDENSERS AND 
HEATERS FOR BOILER FEED-WATER AND THE LIKE, F’. Engleitner, 
Schwertberg, Austria, 

The invention is specially adapted, as shown, for a feed-water 
heater, but is also applicable for use as a condenser. There are 
three figures. The drawing shown is a sectioral view of one con- 
struction of the apparatus, suitable for suerenst with large 
quantities of steam, The concentric metal tubes 1, 2, have a very 
small space between them, a few millimetres only. The casing 7 
contains a number of these tubes 1 and 2. The tubes | are at the 
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top, expanded into the plate 17, whilst at the bottom they are 
wrovided with stuffing-boxes 25, making joints with the plate 24. 
he tubes 2 are expanded into a plate 16 at the top, having stuffing- 
boxes 26 in the bottom plate 23, The water enters at 13, divides 
into two streams at 20 and 12a, the stream passing up between the 
casing 7 and tubes 1 and out through pipe 21a, whilst the second 
stream passes through the tubes 2 and into the pipe22a. The two 
streams unite in the pipe 14 for outlet. The steam enters at 9 into 
the chamber 8, and passing between the walls of the tubes 1 and 2, 
is condensed by the currents of water, and leaves the apparatus at 
11.—January 25th, 1905. 


23,904. November 4th. 1904.—IMPROVEMENTS IN ELASTIC-FLUID 
TURBINES, J. Wilkinson, 1212, North Seventeenth-street, Bir- 
mingham, County of Jefferson, Alabama, U.S.A. Dated under 
International Convention, 21st November, 1903. 

This invention relates to the construction of turbines designed 
to operate with one or more sets of working passages, of which one 
is disposed in the reverse direction to the other set, and has for its 
object to improve the wheel provided with two or more rows of cir- 
cumferential buckets, also to provide each with two or more parallel 
rows of buckets, and to superheat the stationary intermediate guide 
vanes and to reduce condensation in the working passage. There 
are five figures. Fig. 1 is a partial vertical section. Fig. 2isa 

rt plan view of a wheel provided with three concentric rows of 

ah rn The outer shell 1 surrounding the turbine casing is a 

circumferential flange 2, depending from the supply head 3, and 

engaging the shouldered periphery of the diaphragm partition 4. 

The diaphragm divides the interior so as to form a compartment or 

stage, within which the turbine wheel 5, provided with peripheral 

buckets, rotates. The exhaust head 6 has an annular shoulder 7, 

engaging an inner shoulder 8 of shell 1, and the supply head 3 is 
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held in position by a locking ring 9, screwing into the other end of 
the shell 1. Fluid pressure is supplied in nozzle passages 10 in head 
3, and is delivered against the rotating buckets 11 in the first 
wheel compartment. It then passes through nozzle 12 in the 
diaphragm 4, and is delivered against the rotating buckets in a 
succeeding stage or wheel compartment. Working passages thus 
formed are of gradually increasing proportions to allow of expan- 
sion. The reversing working passage is formed by branch nozzle 
passages 13 and 14, directing the fluid against the buckets 15, 
secured to wheel 5. Wheels 5 have two hook-shaped annular 
shoulders 16, and the inner row of buckets 15, with base blocks 17, 
have hook-shaped shoulders 18, reversely opposite, so that the 
shoulders will interlock. The buckets arelocked in place by insert- 
ing one at a time, and then inserting locking blocks 19, The last 
bucket is secured opposite the opening 20, so that molten metal 


of the buckets, the rim is provided with a caulking lip 21, and the 
outer corner of shoulders 18a of the buckets 17 are cut away. The 
row of buckets 31 are for full speed forward. The inner row of 
buckets 30 are to reverse the turbine. The outer row of buckets 
11 are to drive the turbine at a slow orcruising speed. The radiat- 
ing fins 37 are for the purpose of raising the temperature or super- 
heating the working fluid and preventing condensation. The fluid 
circulates through the chamber 36.—January 25th, 1905. 


INTERNAL COMBUSTION ENGINES. 


4563. February 24th, 1904.—IMPROVEMENTS IN DOUBLE-ACTING 
CYLINDERS FOR INTERNAL ComMBUSTION ENGINES, W. J. Cross- 
ley and J. Atkinson, of Crossley Brothers, Limited, Open- 
shaw, Manchester. 

The object of this invention is to provide for the strains caused 
in the double-acting cylinders of internal combustion engines, in 
such a manner as to reduce the risk of fracture from such strains, 
and to allow the liner in which the piston works to be separate and 
always under endways compression, so preventing leakage from the 
joints, and enabling a harder cast iron to be used. There are three 
figures. The drawing shown is a longitudinal vertical section of 
the cylinder. The mair casting A is secured to the foundation to 
form part of the main framing of the engine, being made strong 
enough to transmit the working strains of the engine. It also 
forms the outer shell of the water jacket. One end B is cast 
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together with and forms part of the main casting A, and is 

machined so as to receive one end of the liner C, the other end D 

of the main casting A is open and bored so as to receive a separate 

casting E, which closes this end of the double-acting cylinder, and 
is provided with a machined seating F for the other end of the 
liner. The whole is held firmly together by strong bolts G passing 
through the water space from the casting E, which closes the other 
end of the cylinder. The liner casting, when in its place, takes 
the tensional strain of these long bolts G, and is in compression. 

The bolts G take the working strain in one direction. Covers H 

are provided to allow for the removal of the piston, or are made to 

provide for packing the piston-rod.—/January 18h, 1905. 

4886. February 27th, 1904.—IMPROVEMENTS IN CARBURETTERS 
FOR INTERNAL COMBUSTION ENGINES, F. R. Simms, Welbeck 
Works, Kimberley-road, Willesden-lane, Kilburn. 

This invention relates to improvements for adjusting the quantity 
of air introduced into the carburetter in accordance with the specd 
of the motor. There are three figures. The drawing shown is a 
sectional elevation, a is the carburetter casing containing the air 
chamber } and the mixing chamber c, the chamber ) being pro- 
vided with a series of holes d, d for air admission ; ¢ is the petrol 
nozzle; f is a tube sliding on the nozzle, and having a lift plate or 
cone g, which, when the carburetter is not operating, has a small 
space left between the outside diameter of the cone and the wall 
of the passage 4. The tube f has a series of holes f! for admitting 
air to sweep away the petrol; 7 is a spring bearing against the 
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tube f, which serves to retain it in its normal position when not 
working. The upper end of the spring rests against the cone }, 
carried on a cross bar / ina sleeve /, which is adjustable in the 
vaporiser chamber, and secured by screws m, m. Ata low speed 
the suction of the piston is not sufficient to lift the tube f against 
the spring 7, so that the passage between g and / is throttled, but 
when the speed and suction increases the tube f lifts and slides 
upward on the nozzle and increases the area for air, so as to obtain 

a larger proportion of air with the mixture. The nipple x hasa 

number of holes x! for the petrol jet, and x also is lifted in propor- 

tion to the suction action of the piston, so that as the nozzle lift 
increases and the nozzle is further raised, less petrol is carried into 
the carburetter. The screw o in the slot o! limits the movement of 

a nipple. The disc or cone j has corrugations g.—January 18th, 

1905. 

24,168. November 8th, 1904.—IMPROVEMENTS RELATING TO CaR- 
BURETTERS CHIEFLY DESIGNED FOR Motor VEHICLES, H. H. 
Lake, 7 and 8, Southampton-buildings, Middlesex, — Com- 
municated by Olds Motor Works, 1300, Jefferson-avenue, Detroit, 
Michigan, U.S.A. 

The object of this invention is so to construct the carburetter 
that a sufficient quantity of petrol spirit will always be drawn into 
the mixing chamber even when the movement of the piston is slow. 
There are two figures. The drawing shown is a central section in 
a vertical plane. A is the casing containing a spirit chamber B, 
the spirit therein being maintained at a constant level by a float C, 
which controls the valve D covering the inlet from the spirit 
supply passage E. In the chamber F is the spirit nozzle G, fed 
through a passage H, the level of spirit in the chamber B being 
kept a little below the level of the orifices a of the nozzleG. The 
orifices or jets a are placed radially round the end of the nozzle so 
as to direct the liquid in different directions in the chamber F. 
F 1 is the air inlet and F2 is the outlet to the cylinder. The 
hoilow cylindrical valve J is capable of rotation in the chamber F 
to throttle or regulate the supply of air, having a port B which 
registers with the outlet port F2, The cap L closing the top of 





may be poured therethrough to fill the cavity which would have 
been occupied by block 19, To further prevent the disengaging 


the mixing chamber contains a spring M, which is connected to 
the valve J, and is adapted to rotate the valve into its normal 
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apg which is that of being nearly closed. The valve is opened 
y a lever fitted to the stem K. Further to regulate the air and 
to permit a larger quantity to enter if the port ) be opened too 
wide when the engine is running slowly, a disc valve O is provided 
of thin sheet metal, having a lining of vulcanised fibre c, which is 
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kept to its seat P by a spring Q, the tension of which is varied by 
the screw pin R. The additional air lifts the valve O and passes 
round the periphery of it in the curved expansion A2 of the 
chamber. 3S is astrainer and Gis a graduating wteel. Projec- 
tions / limit the movement of the valve O.—January 18th, 1905. 


ROAD MOTOR VEHICLES. 
November 25th, 1904.—IMPROVEMENTS IN VEHICLE 
WueELs, H. H. Taylor, San Jose, Co. Santa Clara, California, 
U.S. A.— Date under International Convention December 3rd, 


25,725. 


1903. 

The object of this invention is to provide an easy spring wheel 
for automobiles and other high-speed vehicles. There are five 
figures. The drawing shown is an elevation of the hub, and part 
of the wheel of this construction. The hub has a number of suit- 
able sockets B, in which fit the inner ends of the spokes A, the 
outer ends of the spokes being fitted to the rim C in the usual 
manner. Between every alternate pair of sockets is a bracket D ; 
each bracket Dextends outwardly from thecentral plane of the wheel, 
and terminates in cup-shaped supports a, and it is held in position by 
the rod } and nuts ¢,d. The rods E extend through holes in the 
cup support a, and have similar cup-shaped supports ¢ at their 
other ends, between which cup-shaped supports are fitted the 
spiral springs F. The rods E swivel on pins f filted in bearings g 
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in the hub, held in position by nuts / and split washers. The nuts 
c, d permit of increase in the tension on the springs F. There are 
two springs F, one on each side of the hub, held by the yoke or 
bracket D. The supports for the yoke D fit in the recesses 7 ; ¢ is 
a web holding the spoke sockets B together. The central flange 
p steadies the bearings G against side play, the flange p sliding in 
an inner angular groove to allow of the movement of each pair of 
springs F on each side of the hub. This construction not only 
takes up a large portion of the vibration that would otherwise be 
communicated to the axle, and thence to the body of the vehicle, 
but also provides a spring drive in the case ofan automobile. The 
— foint is not mentioned in the specification.—January 25th, 
De 


PNEUMATIC TOOLS. 

623. January 9th, 1904.—AN IMPROVED PEerRcussivE HAND TOOL 
ACTUATED BY FLUID PRESSURE, H. Potter, 21, Etherley-road, 
Harringay, Middlesex. 

The object of this invention is a hand pneumatic hammer in 
which the same motive fluid that forces the piston forward is utilised 
to return it, thus avoiding a second and separate supply of motive 
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fluid for performing the return movement. There are six figures. 
Fig. 1, as shown in the drawing, is a section in a vertical central 
plane. Fig. 2is a longitudinal section in another plane. The 
hammer cylinder or gras consists of the parts 1 and 2, the part 2 
being screwed into the enlarged bore into the rear of part 1. With 


bush 7 registering with the ports 23 in the cylinder wall, com- 
pressed air is admitted through the air chamber 6 through the 
ports 22 and 23 into the passages 24, and with the valve 14 in the 
position shown, the air will pass through the ports 26 and 25 tothe 
valve 14 to the rear end of the cylinder, and drive the piston for- 
ward to strike the tool shank 41. The front of the piston 13 is 
meanwhile open to exhaust through es 28 and ports 27 and 
grooves 31 in the valve 14 through the ports 30 to exhaust passages 
29 and to the atmosphere. When the head 12 of the piston hammer 
has reached the position shown, the port 34 is uncovered, and com- 
pressed air flows through this port to the chamber 18 in bush 19, 
and there acting on the wing 16 of the valve 14 overcomes the 
pressure in the chamber 17, and rotates the valve 14, causing the 
ports 25 to register with the ports 27 and passages 28 leading to 
the front end of the piston, while the compressed air from the 
chambers 24 is cut off by the valve 14 from the high-pressure piston 
chamber. The compressed air admitted through passages 28 to 
the front end of the piston acts on the low-pressure end or larger 
area of the piston and moves it backward, and during this move- 
ment of the piston air in the space 36 exhausts through ports 38 
and 38a and passages 39 to the atmosphere until the piston head 13 
covers the ports 38 and 38, after which air in the space 36 will 
exhaust to the atmosphere through the ports 37. On completing 
the backward stroke the port 35 is uncovered, and compressed air 
in chamber 18 admitted through port 34 will exhaust through port 
35 to the space between ld4a and 14 to the space 36 and through the 
port 37 to the atmosphere. With the live air the chamber 17 
admitted through port 32 and passage 33 will rotate the valve, and 
liveair will be again admitted from the chamber, thus driving the 
piston forward to strike the tool shank 41, continuing the recipro- 
cation. The grasping handle 4is formed integrally with the part 3 
and 5 _— compressed air in that passage in the handle.—January 
23th, 1905. 


MISCELLANEOUS. 


25,991. November 29th, 1904.—IMPROVED DISINTEGRATOR FOR 
Suction DrepcErs, O. Jaray.—A communication from A, F. 
Smulders, 329, Postbus, Rotterdam, Holland, 

Suction dredgers which are used to work in earth of moderate 
hardness such as soft clay, sand mixed with clay, marl or soft 
stone, have disintegrating appliances for breaking up the earth. 
The existing disintegrators require some gear for transmitting 
power, which under water is liable to deterioration. The object 


of this invention is to remove this disadvantage. There are five 
figures. Fig. 1 is a sectional elevation, and Fig. 2 an end view; 
a is the suction pipe of the dredger, and } a shaft rotating in 
bearings c fixed to the pipe. The shaft b is of sufficient length to 
be actuated by gearing above the surface of the water. It carries 
at its lower end the disintegrator d, which has the form of a cork- 
screw or conical helix, The blade of which the helix is formed is 
perforated in places as at ¢, so that the perforations pass in front 
of the entrance to the suction pipe when the disintegrator is 
turning. At the edges of the perforations are fixed inclined inter- 
changeable knives f which cut and subdivide the earth as the 
disintegrator penetrates it like a screw, and advances regularly 
under the influence of a suitable pressure and speed of rotation.— 
January 25th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 
776,708. VALVE GEAR FOR ExpLostve Enoines, C. H. 

Lansing, Mich.—Filed December 28th, 1903. 
Claim.—In a gas or vapour engine, the combination of a main 
cylinder having suitable inlet and exhaust ports, a main piston, a 
suitable inlet valve, an auxiliary cylinder connected to said main 
cylinder by a passage or port, said passage or port being so arranged 
that it is connected to said main cylinder when the main piston is 
in its outer position, and to the outer air when said piston is in its 
inner position, a piston in said auxiliary cylinder, a piston-rod 
therefor, an exhaust valve on said piston-rod of a diameter less than 
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that of said auxiliary piston, a spring for returning said auxiliary 
piston toits initial position, a e through said exhaust valve and 
piston-rod by which said auxiliary chamber is connected to the main 
chamber when said exhaust valve is open, said pee. being sealed 
by the closing of said valve, and a port for said auxiliary cylinder 
whereby the outer face of said auxiliary piston is subjected to 
atmospheric pressure for the purpose specified. 


776,770. Steam TurBine, HL. Wilner, Pittsburg, Pa.—Filed May 
12th, 1904. 
Claim.—(1) In a steam turbine, a hollow steam casing constituting 
the steam supply chamber, having a steam inlet, steam supply ports, 
intermediate steam chambers having passages for the steam to the 
induction ports without interfering with the supply ports, and an 
escape passage for the exhaust steam, and circular V-shaped 
grooves to receive king rings to form steam- ight joints, sub- 
stantially as dcoutbaa. (2) In a steam turbine, the combination 
with a turbine, a turbine wheel having buckets, a steam casing 


port ring between the wheel and casing having high-pressure steam 
ports, and ports to admit steam toand exhaust it from each of the 
auxiliary chambers, the distance between a high-pressure inlet port 
and the next adjacent port being less than the width of a bucket, 


and the distance between the exhaust port of one of the auxiliary 
chambers to the inlet port of the adjacent auxiliary chamber 
also being less than the width of a bucket, substantially as 
described. 
776,799. Dam, 
11th, 1903. 
Claim.—(1) A dam comprising rubble interlaced with metal bars 
of greater specific gravity than the rubble, embedded in and rest- 
ing on the rubble. (2) A dam comprising a loose rock filling, a 
plurality of tiers arranged substantially longitudinally through the 


(776799) 


F, H. Reed, Claremont, Cal,—Filed December 


filling, a tier comprising crossed bars, the ends of adjacent bars 
being spread apart vertically, the ends of the adjacent tier-bars 
being seers outwardly, cross-bars between the spread ends, 
U-shaped irons for tying the ends of adjacent tier-bars, and plates 
receiving the ends of the U-shaped irons. 


777,083, APPARATUS FOR HeaTING FLuips, B. W. Davis, Phillips, 
Wis.—Filed September 14th, 1903 
Claim.—An apparatus for heating a fluid consisting of a vertical 
series of convoluted pipes, each convolution arranged on an 
incline, the upper portion of each convolution being in a horizontal 
place entirely above the horizontal plane in which the lower 
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portion of the convolution next above is located, a surrounding 
heating chamber, an inlet at the upper end of the coil, an outlet 
at the lower end of the coil, and means for causing the fluid to 
circulate from the top to the bottom of the coil and in a direction 
opposite to the flow of the heating fluid. 


777,105. FLUID-PRESSURE BRAKE, A. Kapteyn, London, England. 
—Filed February 18th, 1903. 

Claim.—(1) In a fluid-pressure brake, the combination with means 
for regulating the pressure with which the brakes are applied, of a 
speed-controlled device and a variable intermediate element pone | 
on said regulating neans, whereby the braking force may be vari 

in accordance with the speed of the car or any desired function 
thereof, (2) In a fluid-pressure brake, the combination with an 


escape valve for regulating the pressure in the brake cylinder of a 
speed-controlled device and a cam surface actuated by said speed- 
controlled device for holding the valve closed. (3) In a fluid- 
pressure brake, the combination with an escape valve for regulating 
the brake-cylinder pressure and a load ‘device acting on said valve, 





having a high-pressure chamber, and auxiliary chambers arranged 





the parts 3 and 7 in the position shown and the ports 22 in the 


in sets of two therein and around the periphery of the wheel, a 


of a speed governor and a cam surface governed thereby for vary- 
ing the effect of the load device on the valve, } 
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THE THEORY OF THE FLOW’OF ELASTIC 
FLUIDS AND THE DIVERGENT NOZZLE. 
By M, Biiepen. 

No, I. 


Ler a volume of fluid be introduced into a space where 
the fluid already present is under a certain pressure. To 
distinguish the fluid that is already present from the fluid 
that is introduced, the former will be spoken of as the 
fluid medium and the latter as the transposed fluid. To 
pens he the problem, we assume that the volume of the 
fluid medium is very large as compared with the volume 
of the transposed fluid, so that the pressure of the fluid 
medium is not sensibly altered by the addition of the 
transposed fluid. Let the pressure of the fluid medium 
be expressed by the number of the units of weight per 
unit of area (kilogrammes per square metre) and denoted 
by p; let V be the volume of the transposed fluid. Then 
the work of introducing this volume will be Vp. The 
work, it is important to note, is not absorbed by the 
transposed fluid, for this only transmits the work, it be- 
haves in the same capacity as the piston does in a 
cylinder engine. The work Vp is absorbed by the fluid 
medium, for the latter is either compressed or raised to a 
higher level to make room for the added fluid. 

Conversely, when a volume V of fluid is discharged 
from a space where the pressure of the fluid medium is 
p, work is done by the fluid medium, equal to V p. 

Let the volume V of a non-compressible fluid, such as 
water, be transposed from a space where the pressure is 
jp to a space where the pressure is p,. The work given 
out by the discharging fluid medium will be Vp,; the 
work absorbed by the receiving fluid medium (2.e., the 
fluid medium existing in the space of the pressure p,.) 
will be Vp.. The net work set free will be :— 

Be Vi tig) es wn we 
When p, is larger than p, t.c., when the fluid is trans- 
posed from a place of lower to a place of higher pressure, 
L in the above equation is negative, i.c., work is expended 
instead of being set free. 

When a compressible or “elastic” fluid is transferred 
from one place to another of different pressure, we must 
take into consideration not only the work given out by 
the discharging medium and the work absorbed by 
the receiving medium, but also the work of expansion or 
compression, as the case may be, of the transposed 
fluid itself. Let the pressure p, of the space from which 
an elastic fluid is discharged be represented by O A— 
Fig. 1—and the pressure p, of the space into which it is 
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discharged be represented by OB; let the line a b repre- 
sent the relation between the volume of the transposed 
fluid and the varying pressure, its initial volume V, being 
represented by OC, and its terminal volume V, by OD. 

The work given out by the discharging fluid medium is 
V; p1, and is represented by the area O AaC. 

The work given out by the transposed fluid is equal to 
its increment of volume multiplied by its mean pressure 
during the change of its volume. It is represented by 
the area CabD. With the notation of the calculus it 


Vy 
is equal to Ir adv. 
1 


The work absorbed by the receiving medium is V, p»., 
and is represented by the area O BUD. 

The net work set free is:— 

41= OAaC + CabD — OBOD = AabB (Fig. 1) 
Or, with the notation of the caleulus— 


Vo » 
L=Vint [ pa - Var = [Vap.. - (2). 
vi Ps 


Expressed in words, the work set free when a given mass 
of an elastic fluid is transferred from a place of higher 
to one of lower pressure is equal to the fall of pressure 
multiplied by the mean volume of the fluid during the 
change of pressure. 

When an elastic fluid is transferred from a place of 
lower to a place of higher pressure, work must be 
expended instead of being set free, and the net work 
expended is equal to the rise of pressure multiplied by the 
mean volume of the fluid during the change of 
pressure. 

It is interesting to note that the result which has 
been obtained for elastic fluids includes the case of 
incompressible fluids as a special case. When the fluid 
that is transposed from one place to another of different 
pressure is elastic, the work set free or expended is 
equal to the change of pressure multiplied by the 
mean volume of the fluid during the change of pressure. 
When the transposed fluid is incompressible, the work set 
free or expended is equal to the change of pressure multi- 
plied by the (constant) volume of the fluid. 

When the transference of a fluid from a place of higher 
to a place of lower pressure is effected through the 
mediation of a cylinder and piston engine, the work set free 
is transmitted to the piston and consumed partly in over- 
coming the frictional resistance to the motions of the 
parts of the engine, partly—and generally chiefly—in 





doing “useful” work. When a fluid in escaping from a 
place of higher to one of lower pressure meets with no 
resistance to its motion, it is accelerated and the energy 
of motion, or “kinetic” energy, gained by the fluid is 
equal to the amount of work which would otherwise have 
been transmitted to the piston of the cylinder and piston 
engine. Let W be the weight of a body, ¢ its speed, and 
g the acceleration of gravity (9°8 m. per second), then 


the kinetic energy of the body is Wis. If an incom- 


29 
pressible fluid of weight W and volume V is allowed to 
escape from a place of pressure p, to a place of pressure 
p» without meeting with any resistance, then 


Ww 


5) Fg = V (i is Pr), 


gt Wee i ask 
or ig W (” — po. 
In the case of an elastic fluid we have 
W ., —1 
‘ ?= Vd Ie 
2g f : 
PA 


5 V 
or*® = / W 
29 


P2 


dp. 


The ratic e is the volume per unit weight, or the 


“specific” volume of the fluid, and will be denoted in 
the following by v. The ratio bd is the weight per unit 


volume, or the “ specific” weight of the fluid, and will be 
denoted by w. 
For an incompressible fluid we therefore have 
s a PLP 


wy Pee 3 
24 v(Pr Pa = (5) 
the well-known formula of hydrodynamics, and for an 
elastic fluid we have 


ee Za 


29 p2 

It is important to note that these equations have been 
deduced on the assumption that the fluid, in escaping 
from the place of higher to the place of lower pressure, 
meets with no resistance to its motion. Hence they are 
only applicable to those cases where the resistance of 
friction is negligibly small. Friction as a factor in the 
flow of elastic fluids will be discussed later. 

A fluid is capable of doing work— 

(1) By moving from a higher to a lower level; 

(2) By moving from a place of higher to one of lower 
pressure ; 

(3) By giving up its speed. 

The amount of work which a fluid is capable of doing 
per unit weight is called its head. The total head of a 
fluid is the sum of its elevation head, pressure head, and 
kinetic head. Its elevation head is numerically equal to 
its elevation above the level of reference. The pressure 
head of an incompressible fluid is equal to v(p - p.), 


the pressure head of an elastic fluid is F vd p, in which 


vdp (4) 


pis the pressure of the space in which the fluid happens 
to be, and p, the pressure of the space into-which it is 
finally discharged. The kinetic head is 3 

When a fluid escapes from a place of higher to 
one of lower pressure without meeting with any re- 
sistance to its motion, its pressure head is converted 
into kinetic head. In the case of elastic fluids, owing 
to the smalJness of their weight as compared with 
their volume, the elevation head is too small to require 
to be taken into consideration. The amount of work 
which an elastic fluid is capable of performing for each 
unit of its weight is the sum of its pressure head and 
its kinetic head. 

To find the value of the, product of the change of 
pressure into the mean specific volume of an elastic fluid 
during the change of its pressure—in other words, to 


evaluate the integral f vdp, we must know how v 


varies with the change of p. This depends upon whether 
the fluid receives heat from without or rejects heat, and 
also upon the amount of friction during the change 
of pressure. A process in which the working fluid 
neither receives heat from without nor rejects heat 
is called adiabatic (“ heat-tight,” literally, ‘not passing 
through.”) Friction consists essentially in a conver- 
sion of energy which is available for work into heat. 
Friction, in the case of a fluid escaping from a place of 
high pressure to one of low pressure, implies the con- 
version of some or all of its pressure head and kinetic 
head into heat. This heat, if retained by the fluid, has 
the same effect upon it as if an equal amount of heat 
were imparted to it from without through conduction or 
radiation. A fraction of the heat imparted to the 
fluid, whether the heat be derived from an external source 
of heat, or be generated through friction, can be con- 
verted into work, the remainder of the heat imparted to 
the fluid can only be given out by it in the form of 
heat. 

Leaving chemical changes out of consideration, a 
process in which there is neither friction nor any inter- 
change of heat between the working fluid and _ its 
enclosing walls is called isentropic. The curve showing 
the relation between the volume and the pressure of an 
elastic fluid during an isentropic change follows a 
definite course, depending upon the nature of the fluid, 
and is called the isentropic curve. 

“ Adiabatic”’ is frequently used as synonymous with 
“isentropic,” giving rise to much confusion of thought. 
An isentropic process, according to its definition, is 
necessarily also an adiabatic process; an adiabatic process 
is, however, not necessarily isentropic. A gas may be 
wire-drawn without receiving heat from without or 





rejecting heat; the process is therefore—at least etymo- 
logically — adiabatic. The pressure-volume curve of 
the adiabatic wire-drawing is, however, quite different 
from the isentropic curve. In an isentropic process the 
kinetic head gained by the fluid or the external work 
done by each unit weight of the fiuid is equal to its loss 
of pressure head. In wire-drawing the fluid loses pres- 
sure head, but gains no kinetic head, nor does it perform 
work; its pressure head is converted into heat, and 
though this heat be retained by the fluid, the work that 
can be extracted from this heat is very much less than 
the pressure head lost. It is particularly in dealing with 
the processes in the steam turbine that it is important to 
bear in mind that a process which is adiabatic (2.¢., one in 
which there is no interchange of heat between the fluid 
and its containing walls) may yet be far from being 
isentropic. 

lf, with a given initial volume of the fluid and a given 
change of pressure, the mean volume of the fluid during 
the isentropic change of pressure be taken as the normal, 
then when there is friction, or when the fluid receives 
heat from without during the change of pressure, the 
mean volume of the fluid is larger than the rormal; 
when the fluid rejects heat its mean volume is smaller 
than the normal. When the passage way through which 
a fluid escapes from a place of higher to one of lower 
pressure is short, the change of pressure is effected so 
quickly that very little interchange of heat between the 
fluid and the walls of the passage can take place. The 
process may therefore be treated as adiabatic. If the 
friction is negligibly small—as is, for example, the case 
when the passage of communication between the two 
spaces of different pressures is formed by an opening in a 
thin plate—then the process may also be treated as 
isentropic. 

In an isentropic process the pressure volume curve 
follows a definite course ; given p;, v,, and py», the value of 


P 
the area A a 4 B—Fig. 1—or of the integral I> d vis 
P2 


thereby determined ; the kinetic head = 


fluid is equal to this area ; hence in an isentropic process, 
three independent variables, such as p;, v1, and ps, deter- 
mine the speed s gained by the fluid. 

If there is friction during an adiabatic process, on the 
one hand, the pressure volume curve does not follow a 
definite course, but depends upon the amount of friction; 
on the other hand, the kinetic head gained by the fluid is 
less than the area A a b B—Fig. 1—hence the three 
variables, »;, v,, and ps, are insufficient to determine the 
speed s gained by the fluid, but in addition, a fourth 
independent variable, such as the terminal specific 
volume v, or the amount of friction must be given. 

Let an elastic fluid, in passing from a space in which 
the pressure is p, to a space where the pressure is py, 
gain the speed s. Let its specific volume at the beginning 
and termination of the process be respectively v; and vy. 
Let the process be attended by friction, but let no heat 
be received from without or rejected. The work done by 
the discharging fluid medium upon each unit weight of 
the transposed fluid is, as in the case of a frictionless 
process, equal to, p; v;; the work done by the transposed 
fluid upon the receiving fluid medium is p, v.; the kinetic 
head gained by the transposed fluid is 5 


2 


gained by the 


Since no 


external work is done by the transposed fluid, nor any 
heat rejected to or received from an external source, it 


follows that if * 
2g 


the transposed fluid must remain unaltered ; if, however, 


= pi UV, — Pz V2, the internal energy of 


£ is larger than p,; v1; — p2 Uz, the internal energy 
of the fluid must diminish by an amount equal to 
2 

a9 — (py; — p2 va). Let the specific internal energy— 


i.e., the internal energy per unit weight—of the fluid at 
the beginning and the termination of the process be 1; 
and wu, respectively. Then— 
# ; 
yy (Pi U1 — Pa V2) = ty — Uy 
2 


& P 
29 = Py Vy + Uy — (Pe Ve + Uy). » 


In the case of steam, and frequently also in the case 
of other elastic fluids, the sum of the specific internal 
energy, and the product of the pressure and the specific 
volume of the fluid in any given state—with our foregoing 
denotation, the sum u + p v—is called the heat of forma- 
tion of the fluid in the given state. Equation (6) may 
therefore be expressed as follows :— 

In an adiabatic process attended by friction the kinetic 
head gained by the fluid is equal to the decrement of its 
heat of formation. 

To summarise :— 

(1) When an elastic fluid, in passing from a place of 
higher to one of lower pressure, does no external work, 
receives no heat from without, nor rejects heat, then the 
kinetic head gained by the fluid is equal to the decrement 
of its heat of formation: 


"= Pty + tm — (Per 4 


or (5). 


Us). (5) 
29 

This equation holds good whatever be the amount 0 
friction. 

(2) If the friction is negligibly small, and no heat is 
received or rejected by the fiuid, in other words, in an 
isentropic process, the diminution of the specific internal 
energy, (u; — Us), of the fluid is equal to the area Ca bD 


—Fig. 1—or the integral © he pdv. Substituting this 
ae 
value for uw, — w, in equation (5), we have— 
a; = area AabB = / 2 vdp 
This equation only holds good for an isentropic process. 
These statements will be illustrated by the behaviour 


(4) 
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of the so-called permanent gases. Let ¢ be the specific 
heat of a gas at constant volume. In the case of an 
ideal gas, c is the amount by which its specific internal 
energy increases per unit degree rise of temperature. 
Let r be the amount by which the product pv of the gas 
increases per unit degree rise of its temperature. In the 
case of an ideal gas, both c and r remain constant at 
different temperatures. For 1 kilo. of air 

c = ‘169 thermal units = +169 x 427 = 72°1 mkg., 

r = 29°3 mkg. 

When a gas is heated at constant pressure, then for 
every degree through which its temperature is raised its 
specific internal energy increases by c; the work done by 
each unit weight of the gas is r—since this is the amount 
by which the product of its pressure and specific volume 
increases per degree of temperature; the heat which must 
be supplied to each unit weight of the fluid to raise its 
temperature through one degree—or its “specific heat’””— 
at constant pressure is therefore ¢ + r. The ratio 
between the specific heat of a gas at constant pressure, 
and its specific heat at constant volume, is generally 
denoted by y. 

e+r = 1 + . =). 
c c 
The value of y is approximately the same for the different 
permanent gases, viz., 1°40 — 1:41. It will be noticed 
that from the definition of y it follows that 


cay 1. 
c 


Let the product of the pressure and the specific volume 
of an ideal gas diminish from p,v, to pyvy. Then the 
number of degrees through which its temperature 


diminishes in ?!"1 = Pes, The diminution of its specific 


internal energy is equal to c times the number of the 
degrees of its fall of temperature. Hence, 


c 
h- = = (Pi%1 — p22), 


, r 
Or, since, as we have seen,- = y — 1, 
ce 


1 
oe aa - (it. — P22). 
y~-1 


Hence, for an ideal gas, in an adiabatic process, whatever 
be the amount of friction, 
8? 


2g 


Pits: — Pave + % — Uy (5) 


= 7 (pit — Pats) (6) 
The greater the friction the smaller is the difference 
between p, v, and p2 v3 and the smaller is the kinetic head 


= gained by the transposed gas. In wire-drawing 
Pi v; = p2v,and s = o. ~Equation (6) shows that in an 
adiabatic process the determination of s requires the 
knowledge of four variables. 

If the process be not only adiabatic but also free from 
friction —in other words, in an isentropic process, it can be 
proved that, in the case of an ideal gas, the relation 
between p and v is defined by the equation. 


pv’ = p,v,7 = constant, 


from which follows that 
oS 
Pa . 


y¥-1 
Pres Pi Ye 


By means of this equation we can eliminate one of the 
four variables in the right-hand side expression of 
equation (6). Eliminating v,, for example, we have in the 
case of an isentropic process undergone by an ideal gas 

P2 


Zot [ 3 (n)"s" | - (7) 


In an isentropic process, therefore, as has a'ready 
been pointed out above, s is determined by three inde- 
pendent variables. 

The laws of ideal gases are followed very closely by the 
so-called permanent gases, and fairly closely by vapours 
at temperatures and pressures removed from the tempera- 
tures and pressures causing their liquefaction. For 
practical purposes, equations (6) and (7) may be used for 
superheated steam, provided the steam still remains 
superheated at the end of the process, the value of 7 being 
1°33. In the case of wet steam, the specific volume v and 
the specific internal energy wu at different pressures and 
temperatures depend upon the degree of dryness zx of the 
fluid. The text-books on the steam engine contain tables 
from which the values of v and w can be calculated if « 
and either the pressure or the temperature be given. 
These tables also contain the values of the entropy of 
boiling water and dry saturated steam for the different 
pressures and temperatures, and enable us to calculate 
V4, Uy, Lo, Va, Uz, if p, and 2, be given and the process be 
isentropic. 

Zeuner has shown that the isentropic pressure volume- 
curve of dry saturated or moderately wet steam follows 
very closely the equation 

pv" = const., 
in which x = 0°12 + 1°035. For dry saturated steam 
« = 1,and nm = 1'135. When the dryness fraction is °9, 
n = 0°09 + 1°035 = 1°125. Hence, for steam in an 
isentropic process, 
ye 


es 
29 


n 
n= 7 (iti — Peta) = 
n-1°- 


smal) 
n—1 Pi 
The equation is of the same form as that already deduced 


for the permanent gases, n in the case of the saturated 
or moderately wet steam taking the place of 7 in the case 


(7a) 


of the permanent gases. For adiabatic processes 
attended by friction, the equation 


2 
: : (Pi Vi — Pa V2) 


29 cern | 
gives approximate results. Where greater accuracy is 
required, equation (5) must be used, the values of w, and 


uy being determined with the aid of the steam tables. 
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A GREAT IRRIGATION PROJECT IN THE 
PUNJAB. 


THE Secretary of State for India has lately sanctioned 
a project, estimated to cost nearly 800 lakhs of rupees— 
say, £5, 
system in the Punjab. The great plains of that province 
offer a magnificent field for irrigation. 


agriculture among a people who are devoted to its 
pursuits, and, at the same time, one of the most sturdy of 
the fighting races of India. 
annexed the province of the Punjab to the domains of the 
East India Company, and, especially, since the British 


Government, after the Indian Mutiny, undertook the | 


administration of India, there has been a persistent effort 
to increase the benefits which irrigation bestows upon the 
parched lands of Western India. 


which flow into the Indus are the source of a great 
portion of the agricultural wealth of the Punjab. These 
streams tap the great snowy ranges of the Himalayas, 
and supply large volumes of water at the time when 
many other rivers in India, which only rely on the water 
derived from catchment areas in the plains, are dry. 
The British Government has constructed in the Punjab, 
in the last sixty years, five large irrigation systems, 


200,000— for the constructioa of a great irrigation | 
The British | 


Government has not neglected the opportunities which | 
the country offers for improving the conditions of | 


Since Sir John Lawrence | 


The five rivers, the | 
Jhelum, the Chenab, the Ravi, the Sutlej, and the Beas, | 


| opened as a perennial canal in 1892, and 21 per cent. in 
| the tenth year-—1902-3. 
The index map—Fig. 2—gives a sketch of the new 
| project, and shows the five rivers which have been 
mentioned above. The river Indus, into which all these 
| five rivers converge, is not in the map; it lies some 60 
| miles to the west of the Jhelum. Its waters, in the cold 
| weather, which is the important season for the irrigation 
|in the Punjab, are quite unutilised at present, but are 
| more or less promised to the Great Sind Sagar doab, a 
| plain, some 5,250,000 acres in extent, which lies between 
/itand the Jhelum. But, as the map shows, the other 
| rivers are, with the exception of the Beas, already tapped 
| by four large canal systems. The Sirhind Canal absorbs 
| the entire cold-weather volume of the Sutlej at Rupar, 
| where the head works of that canal are situated. The 
Bari Doab Canal and the Sidhnai Canal similarly absorb 
| all the supply of the Ravi,and the Chenab Canal consumes 
all that of the Chenab River. The Beas is free, and 
pours about 4000 cubic feet a second, in the cold weather, 
into the Sutlej} at their junction; this water is hypothe- 
| cated to the future use of the riverain tracts and high 
| lands of the Sutlej valley. There remains the Jhelum. 
This river serves the existing Jhelum Canal, but, after 
supplying it, there is a volume varying, in the cold weather 
season, from 5651 cubic feet a second in dry years to 
7946ft. in ordinary years, which is not used at present. 
It is this surplus water in the Jhelum which is available 
and which is the all-important factor in the new project. 
There are three tracts of land east of the Jhelum which 
greatly require irrigation; they are shown on the map. 
The first tract, 1159 square miles in area, lies between tLe 
Jhelum and the Chenab; the second, 2512 square miles, 
lies between the Chenab and the Ravi; the third, 2754 
square miles, lies between the Ravi and the Sutlej. The 
first two of these tracts are more or less cultivated now, 
and more or less subject to drought and famine. The 
only uncultivable land in them appears to be the village 
sites, the roads and the railways. The crops are matured 











Fig. 1-HEAD REGULATOR 


which draw their supply from these rivers. It has 
also practically reconstructed the Western Jumna 
Canal, which was originally imperfectly executed by 
the Mogul Emperors. These works have cost the 
State about 1000 lakhs of rupees—say, £7,000,000— 
and they have been eminently successful. Successful 
from the point of view of the people, who look only to 
these agricultural results, and successful, also, in a purely 
commercial sense—a fact which is important to the 
Government, but really of less weight than the agricul- 
tural advantages which the works ensure. During the 
last three or four years the net revenue due to the works 
—that is, the revenue after defraying all outgoings—has 
been over 11 per cent. on the capital cost. The area 
irrigated has been from four to five million -acres, and in 
one year it reached six million acres. The value of the 
crops which were harvested in the year 1902-3 is given 
in the official returns at 1200 lakhs of rupees—say, 
£8,000,000. 

The project which has now been sanctioned has been 
under consideration for some time past. It is the sur- 
vivor of many schemes; it has developed from their 
decay; it has been thoroughly investigated, and its 
probable results have been estimated with care. The 
canals, when fully complete, will command an area of 
4,000,000 acres—about 6250 square miles—of which it is 
estimated that 1,875,855 acres will be irrigated when the 
works have been in operation for ten years. But it is 
highly probable that the area irrigated will reach 2,000,000 
acres when the scheme has fully developed. Taking, 
however, the lower figure, the forecast statements show 
that the project will work at a loss for two years after it 
comes into operation; in the third year there wili be a 


small profit, which will steadily increase year by year, | 





OF THE JHELUM CANAL 


partly by rainfall, partly by wells. In the second of these 
| two tracts there are numerous traces of old irrigation 
| works which have long since fallen into disuse, but which 
| testify to the need for irrigation. The third tract is high, 

dry land of good quality, of which 85 per cent. is cul- 

tivable; it is now chiefly covered with jungle, hardly 
| cultivated at all, and little used except as a grazing ground 
| for camels. If it were irrigated it would be as fertile as 
the similar land which the Chenab Canal has already 
converted from a wilderness to a prosperous agricultural 
country. 

The project for the irrigation of these three tracts is 
a bold one. It is to take the surplus waters of the 
Jhelum and to carry them into the Chenab; to take 
the waters of the Chenab, which now supply the 
Chenab Canal, and to carry them, by a great syphon, 
under the Ravi. So the existing Chenab Canal will give 
up its present source of supply from its own river, and 
obtain its water from the Jhelum, in the cold season, at 
any rate. 

The project contemplates three separate canals, as 
shown on the sketch : the Upper Jhelum Canal, the Upper 
Chenab Canal, and the Lower Bari Doab Canal. Eachis a 
separate entity; yet each, in some sense, relies on the 
others. The Upper Jhelum Canal will irrigate 344,960 
acres in the first tract; taken by itself, it would be bene- 
ficial no doubt, but would only give a financial return to 
the State of 4°55 per cent. in the tenth year. The Upper 
Chenab Canal will irrigate 648,367 acres in the second 
tract ; it could not be made without the first canal, as its 
supply, in effect, depends on it. Taken in conjunction 
with the Upper Jhelum Canal, it will pay 6°67 per cent. in 
the tenth year. The Lower Bari Doab Canal is dependent 
on both the other two for its supply, and cannot be con- 








until in the eleventh year the net revenue will be 78 lakhs | structed without them. In the tenth year after completion 
of rupees—say £520,000—which is 10 per cent. on the | the three canals, taken conjointly, will pay 9°97 per cent. 
capital outlay of £5,200,000. This forecast seems a| The question submitted to the Secretary of State for 
moderate one when the fact is noted that the Great | India was whether the first canal with its moderate 
Chenab Canal—the pride of Punjab irrigation officers— | return; or the first and second together with their rather 
which lies in the immediate neighbourhood of the new | better return, or the entire group of canals, with their 
project, paid 8 per cent. in the seventh year after it was much better returns of 10 per cent., should be carried out 
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The Lieutenant-Governor of the Province remarked with | 
reference to these alternatives, that the greatest mistakes 
made in irrigation questions in the Punjab in the past, 
had arisen from the failure to scheme works on the 
widest possible base, and to carry them out fearlessly, and 
he strongly recommended the simultaneous construction 
of the whole scheme of three canals; they have, therefore, | 
been sanctioned for construction. 

The two chief seasons for irrigation are the Rubi, or | 
cold weather season, and the Khareef seagon. The first | 





Fig. 2—INDEX 


is the more important in the Punjab; it extends from the | 
1st October to 3lst March. The second, which lasts from 
the Ist April to the 30th September, occurs when the 
melting of the snows increases the discharge of the 
hill streams, and when the monsoon rainfall brings the 
rivers down in flood. At that time there is ample water. 
But the Rabi supply is limited. In the Punjab canals 
generally the Rabi area is usually greater than the | 
Khareef area, but the new project contemplates equalising | 
the Rabi and Khareef areas. The object is to restrict the | 
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Rabi demands to the supply available in the Jehlum 
River in the cold weather. As the length of the main 
canals and branches is over 500 miles, there will be great 
loss of water in them by absorption and evaporation. It 
is estimated that this loss, before the water reaches the 
main distributaries, will, in the whole series of canals, 
amount to nearly 3000 cubic feet persecond. Taking this 
fact into consideration, it is found that the supplies avail- 
able in the Jhelum River will give, when the water 
reaches the heads of the distributaries, a gross volume 
of 8397 cubic feet per second in good years—1 in 4; 
6957 cubic feet per second in ordinary years—2 in 4; 


| 259 acres per cubic foot per second. The average 
| “duty” realised on the existing Chenab Canal is 208 acres, | is to be 3°5ft. above the undersluice floor, and 3-Oft. 
| and on the Bari Doab Canal 230 acres. 


5087 cubic feet per second in dry years—1 in 4. If the of lineal waterway, and it will cause an afflpx of 2%. in 


| Rabi area is constant in the different years this means | the flood level; there will be 14-8ft. of water over the 


crest of the weir in floods; the weir crest is to be 6° 2ft. 
| above the undersluice floor ; the cill of the head regulator 


that the “duty” of the water will vary from 158 to 
| above the canal bed. The’ bottom of the wells in the 
The Upp Jhelum Canal fcl'-ws.a winding course | undersluices are to be 26ft. below the floor, and those in 
near the ead, round the Pa’ vi range of hills. The | the weir will be nearly the same below the weir crest. 
cutting will be as deep as 60ft. in parts, and the work | the. headworks of the canal are estimated to cost 






generally®will be heavy. The headworks which will be | about £400,000. A railway, some 15 miles in length, 
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MAP OF SANCTIONED PROJECT FOR NEW CANALS IN THE PUNJAB 


constructed te draw the water off the river will consist of | will be constructed to bring materials to the site of the 
headworks. 


|a weir 8200ft. long, built across the river, with under- 
| sluices on its left bank. The weir will be alow one of the 
ordinary type, but the undersluices are to have ten 
| 40ft. openings. 
unusually large; they are made large so that logs and 
| drifting trees may not choke the undersluices. The 


The span of the openings will be | 


The main line of the Upper Chenab Canal crosses some 
heavy drainage basins, and the works necessary to pass 
these will cost £100,000. In most cases steel tubes, 
11-4ft. in diameter, are to be employed; these will form 
syphons under the canal; at two points the discharges 








vents will be operated by balanced steel bowstring to be passed amount to nearly 5000 cubic feet a second. 
girders working on anti-friction rollers. The illustrations One of these syphons will consist of ten steel tubes, 11° 4ft. 
Fig. 2 and 3 are taken from the existing Jhelum Canal. in diameter, laid side by side. 
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3—SECTION OF THE PRESENT WEIR AT THE CHENAB RIVER 


The Upper Chenab Canal will take off the Chenab; The work which will naturally attract the most atten- 
River at a point a little ncrth of Sialkot, where the | tion in connection with this project is the great syphon 
maximum flood discharge is about 700,000 cubic feet a| which is to carry the canal under the river Ravi. The 
second, and the velocity of the stream in flood is 5ft. per | river has a flood discharge of about 200,000 cubic feet a 
second. The circumstances at this site are similar to second, and it will be necessary to make the syphon about 
those at the head of the existing Chenab Canal at Khanki, | a quarter of a mile long to pass the flood. The canal itself 
which is illustrated in Fig. 5; and the weir which is to be has a maximum discharge, through the syphon, of 6481 
built for the Upper Chenab Canal will be modelled on cubic feet per second. Several plans were considered 
that at Khanki, sections of which are given in Fig. 3, for this crossing. One contemplated a level crossing by 
but some modifications will be made with the experience which the supply of the Upper Chenab Canal would have 
gained, both on that weir and on the later one at the head been thrown into the Ravi on one side, and taken : off 
of the Jhelum Canal. The new weir will have 4000ft. | again, into the Lower Bari Doab Canal, on the other side. 
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It was found that this would have been a costly plan, 
and, moreover, it would have been a source of danger in 
the flood season, as the steel gates, which would have 
been erected across the river, would have been very difii- 
cult to manipulate at that time. This system also would 
have caused an unavoidable loss of water from leakage 
and percolation. It was considered, too, that a syphon 
would cost less for repairs, and would not demand a large 
establishment, as a level crossing would have done, for 
working it. 


will be 26ft. against the soffits of the arches, and the 
work has been designed with a series of tie rods to resist 
the upward pressure. The design is such that it will be 
possible to renew the ironwork. 

The main canals and branches of the entire project 
aggregate 526 miles in length; besides these there will be 
2714 miles of distributaries, costing £650,000, for carrying 
the water to the different villages. These distributaries 
include 41 miles of channels, carrying from 400 to 1000 
| cubic feet per second ; 98 miles carrying 200 to 400 cubic 











Fig. 4—UNDER SLUICES 


Two designs were prepared for the Ravi syphon. The 
one was for eight steel tubes of 102 square feet of water- 
way each; the other for a masonry syphon with eight 
vents of 101 square feet each. The first design was 
estimated at 23 lakhs of rupees, and the second at 20 
lakhs. The first design had the advantage that it could 
have been constructed with only 20ft. of pumping, whereas 
the deeper foundations of the masonry work demanded 
27ft. of pumping. The method, introduced by Sir Hanbury 
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feet ; 297 miles carrying from 50 to 200; and 624 miles 
carrying less than 50 cubic feet. In addition to these there 
will be several thousand miles of smaller village channels 
to convey the water to the fields; these will be built by 
Government at the cost of the villagers, who will own 
them and keep them in repair. 

It is estimated that the works will take nine years to 
construct. The gross cost per acre works out to about 
41 rupees, which is a high figure; the average cost per 
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Fig. 5-HEADWORKS OF THE 


Brown in Egypt for the construction of works by the 
grouting system, under water, does not seem to have 
been considered. It was decided that a masonry syphon 
should be built, mainly because it would be permanent, 
while the steel tubes would probably have to be renewed, 
after twenty-five years or so, at a very heavy cost. The 
syphon has been designed with a head of 4ft. to force the 
canal discharge through it; the piers at the head are 
provided with “Kurrie” grooves, so that, if the head 
allowed proves to be too great, the discharge can be 
regulated. The top of the syphon will be 4ft. below 
spring level. As it may be necessary to pump the water 
off the top of the syphon for repairs, the pressure due to 
the water above the syphon has been neglected. The 
effective head of water tending to blow up the syphon 


CHENAB CANAL AT KHANKI 


acre of all the large works in India is about twenty-five 
rupees. 








Tue half-yearly report of the Great Northern Railway 
er states that the total receipts on revenue account are 
£3,066,112, as compared with £3,106,439 in the corresponding 
period of 1903, being a decrease of £40,327, or 1-30 per cent. The 
total expenditure on revenue account amounted to £1,975,308, as 
compared with £1,998,295 in the corresponding period of 1903. 
After providing for all fixed charges and placing the sum of 
£15,000. to the credit of the contingency fund, there remains 
£819,703, which enables the proprietors to meet in full the interest 
on the preference stocas and to declare a dividend at the rate of 
£4 per annum on each £100 original stock, carrying forward a 





balace of £47,732.5 





ELECTRO-METALLURGY IN 1904. 
No, I1.* 

Ferro-chrome, ferro-manganese, and  ferro-silicon 
alloys.—Ferro-chrome is an electric furnace product 
which is being largely employed in the iron and steel 
industries, the alloy being used chiefly on account 
of its hardening properties, in the manufacture of tool 
steel and of armour plate steel. Guillet, the French 
chemist, published during 1904 details of a research 
upon the physical and chemical properties of the 
chromium steels, which may be referred to by those 
specially interested in the subject. The ferro-chrome 
alloy is being produced in America at Holcombe 
Rock by the Willson furnace; in France, at Froges 
and La Praz, by the Heroult furnace; at Albertville by 
the Girod furnace; and at Essen, in Germany, by the 
Goldschmidt aluminium reduction process. A works is 
also being erected at Courtepin, in Switzerland, for opera- 
tion of the Girod furnace and process for producing this 
and other alloys of iron. No details of the annual pro- 
duction are available for publication, but in view of the 
number of works producing this alloy, the aggregate 
output must be considerable, the Holeombe Rock Works 
alone having a capacity of 1800 tons per annum. 

Ferro-manganese is being produced by the Simon 
process at Orlu, in the French Pyrenees. In principle 
this process resembles the Heroult aluminium process, 
manganese dioxide containing iron as an impurity being 
dissolved in a bath of molten calcium fluoride. When 
this mixture is electrolysed at a temperature of 1300 deg. 
Cent., a product containing 84 per cent. manganese, 
8 per cent. Fe, and 7 per cent. C. is obtained. 

Ferro-silicon.—This alloy remains the most important 
of the electric furnace products of iron, but there is little 
new information concerning it to add to that contained 
in the review article of last year. Two of the carbide 
works in Switzerland, namely, at Landeck and at Matrei, 
have taken up this manufacture and must be added to 
the list of producing works, while Tone, at Niagara Falls, 
has produced pure silicium in quantity in the electric 
furnace. 

Glass.—The experimental trials of the Becker and 
Voelcker electric furnaces for glass manufacture at 
Plettenberg and Deutsch Matrei—see THe ENGINEER, 
October 23rd, 1903—are still being continued, but no new 
information concerning them was published during 1904. 
The manufacture of- quartz-glass in the electric furnace is 
a new branch industry which is being taken up actively in 
Germany, vessels of this material being able to stand very 
high temperatures without fusion, and sudden changes of 
temperature without fracture. It would seem probable 
that in the production of special varieties of glass of this 
character the electric furnace will find its most profitable 
utilisation in the glass-making industry, and that the line 
of development will be similar to that now being taken in 
the iron and steel industries. 

Graphite.-—Artificial graphite is being made by the 
Acheson process in the electric furnace at Niagara Falls 
and at one or two small plants in Europe, operated merely 
to protect the patents; but the chief output is from the 
Niagara Falls Works, which, in 1904 were utilising 
1000 horse-power, and are now undergoing enlargement. 
The Acheson graphite is made by heating an impure form 
of anthracite coal to a very high temperature—the carbide 
first formed by union of the carbon with the silicon and 
iron being decomposed again with production of graphite. 
Fig. 1 shows the form and size of furnace used in the 
Niagara Works of the International Acheson Graphite 
Company. The Acheson artificial graphite is superior to 
the natural graphite for many purposes, and is being 
very largely used in the electro-chemical industries’ as 
anode material, owing to its high resistance to cor- 
rosion, and to the ease with which it can be machined. 
In 1903 the output at Niagara Falls amounted to 
2,082,000 lb., and nearly equalled in value the output of 
the natural product mined in that country in the same 
year. The industry is growing. 

Iron and steel.—As stated in the introduction to this 
article, the chief progress of the year 1904 in the domain 
of electro-metallurgy was in connection with the electric 
processes of steel production. The greater number of 
the processes now undergoing trial or in actual operation 
upon a commercial scale were described at length in the 
previous articles published in the issues of this paper for 
March 13th, 1903, and February 5th, 1904, and in the 
present review the writer only proposes to bring this 
information up to date. No new facts have been 
published during 1904 concerning the Conley, Ruthenberg 
or Harmet processes, and it would seem probable that 
these have not undergone the industrial development 
expected by their patentees and promoters. 

The Heroult furnace and process continues to receiye 
much attention, and arrangements have been made for 
its introduction into Germany, Canada, and the States. 
The plant in the former country is to be worked by an 
electric generating plant, in which blast furnace gases 
are the motive power. At La Praz,in France, the works, 
according to Becker, are producing six to seven tons of 
steel per day; and at Kortfors, in Sweden, a similar 
amount is being produced by the same process. The 
expert Commissioners who have been investigating the 
various steel processes at work in Europe on behalf of 
the Canadian Government have stated that at La Praz 
the cost of electrical energy is 6s. 5d. per ton of. cast iron 
treated. The Neuhausen Aluminium Company has pur- 
chased the German patent rights of the Heroult steel 
process, and is about to install a plant of this type at one 
of the water-power centres under its control. The famous 
firm of Krupp, of Essen, is reported to be assisting in this 
development of the electric steel industry in Germany. 
The selling values of the special steels manufactured by 
the Heroult process at La Praz are stated to be between 
£25 and £75 per ton, according to. the quality. Heroult 
contributed a paper upon “ The Electro-metallurgy of Iron 
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and Steel” to the St. Louis Congress, and in this gave 
much valuable information relating to his process of steel 
manufacture. He claimed that from any steel delivered 
into his furnace in the molten state, he can produce a 
metal of any desired composition, containing less than 
‘01 per cent. S, and less than *01 per cent. phosphorus, 
at a cost not exceeding 2s. 1d. per ton for electrical energy. 

The Kjellin furnace and process is still undergoing trial 
at Gysinge, in Norway, but it does not appear that this 
process has been adopted in any other works. The 
Canadian [Expert Commissioners visited Gysinge, and 
reported that the Kjellin furnace erected there was 
working satisfactorily, and producing 4 tons of steel per 
twenty-four-hour day, in four six-hour runs or shifts. 
The electrical energy required was equal to ‘116 
electrical horse-power year per ton of steel produced, and 
at Gysinge cost 4s. 8d. 

The Canadian Expert Commissioners also reported very 
fully upon the Keller furnace and process, which they 
witnessed in operation at Livet, in France. In this case 
pig iron was produced from hematite ore containing 
55 per cent. of iron, at a total cost of 44s. 2d. per ton, 
exclusive of royalty. The electric energy required 
amounted to ‘226 electrical horse-power year per ton of 
iron produced, and was valued at 9s. 5d. Ninety tons of 
ore were employed in the experimental demonstration of 
the process. Sound and smooth castings were obtained 
from the pig iron produced in the Keller furnace. The 
Keller furnace and process for the production of steel are 
about to be introduced into America. 

The Stassano furnace and process is now being sub- 
mitted to further trials by the Italian Government in the 
Royal Arsenal at Turin, the original syndicate for exploiting 
the Stassano patents having exhausted all their capital in 
the original experiments. The new plant is reported by 
Neuburger to be producing from 2} to 3 tons of steel per 
day, with an expenditure of electrical energy equal to 
130 kilowatts. The quality of the steel produced is good, 
and is much better than that obtained in the earlier 
trials. The Stassano furnace does not appear to have 
been reported upon by the Canadian Commissioners. 

Two new forms of furnace were introduced to public 
notice during the past year, namely, those of Gin and 
of Girod. In the former furnace the resistance of the 
metal itself is employed to produce the heat required, the 
electric current being made to pass through very 
lengthy and circuitous narrow channels containing the 
metal. In the Girod furnace an external resistance is 
employed to produce the heat—the crucible containing 
the metal being embedded in this. The Girod furnace 
absorbs about 200 horse-power, and can produce 
2000 kilos. of steel per day. It is being operated for pro- 
duction of special steel at Albertville, in France, and at 
Courtepin, in Switzerland. The Gin furnace has not 
yet attained industrial trial, although a plant is now being 
erected for this purpose at Plettenberg, in Germany. 

Lead.—No new facts or figures relating to the Betts 
and Salom processes (see last report) were published 
during 1904. Carrier has published details of a laboratory 
examination of the Richard and Rcepper process (U.S.A. 
patent, No. 644,791), for the production of white lead by 
electrolysis. This process is based upon the electrolysis 
of a mixed solution of sodium sulphite and sodium 
acetate with lead electrodes, and a current density of 
100-200 ampéres per square metre. The CO, produced 
under these conditions at the anode by decomposition of 
the acetic acid anions, unites with the lead hydroxide to 
form whitelead. It is not stated whether this process is 
in actual operation in America, for whitelead production 
upon an industrial scale. 

Other whitelead processes, based upon the electrolysis 
of salt-solutions with lead electrodes, are those of Luckow 
and of Oettli. The first-named process uses a 1} per 
cent. solution of sodium chlorate and sodium carbonate 
as electrolyte, while that of Oettli is based upon the use 
of sodium chloride solution as electrolyte, and reversal of 
the current direction every five minutes. CO, is intro- 
duced from some external source in the latter process to 
carbonate the lead hydrate. Both the Luckow and 
Oettli processes have been exploited industrially in 
Germany, but no very trustworthy information can be 
obtained regarding their success. 

Nickel.—There is not much to add to the information 
contained in the last report as regards the position of 
electrolytic or electro-metallurgical methods in the nickel 
industry, and it is doubtful if either the Browne or the 
Hoepfner process is making any headway in America or 
Germany respectively. Sjéstedt has published details of 
trials of the electric furnace for smelting ferro-nickel, 
made in 1902 and 1903—in America. Special magnesia 
bricks were used for lining this furnace, and, with are 
heating, 200 horse-power was found to yield one ton of 
ferro-nickel per twenty-four hour day, at a cost of 26 dols. 
per ton. The value of the metal produced was estimated 
to be 31 dols. per ton, and it contained 8 per cent. Ni. 
Some information concerning the electrolytic refining 
process worked out by Thum, and employed for several 
years in the Balback Refinery, at Newark, have also been 
published during 1904, in Electro-chemical Industry, New 
York. Between 2,000,000 lb. and 3,000,000 lb. of very 
pure nickel were produced in the years 1894-1900 by this 
process from anode nickel containing 95-97 per cent. Ni. 
Nickel salts obtained in refining blister copper containing 
Ni. as an impurity, were also obtained at this works, and 
were sold to electro-platers. As pointed out in the last 
report, the small demand for chemically pure nickel ane 
the improvement of the grade of metal produced by the 
ordinary metallurgical reduction process, have caused 
electrolytic methods of refining crude nickel to sink into 
the background, and any progress that may occur in the 
application of electricity in this industry, will be in the use 
of the electric furnace for smelting or concentrating ferro- 
nickel ores. 

Siloxicon.—There is little new information concerning 
this product of the electric furnace, discovered. by 
Acheson, and now being made at Niagara [alls in con- 


January, 1904, 130,000 lb. of the product had been made 
by Acheson. As stated in the last report, siloxicon is 
highly infusible, and when ground to a powder and used 
as paste with water-glass, it can be applied with beneficial 
results to coat the internal brickwork of furnaces and 
combustion chambers. Its application in connection with 
high-temperature furnaces, and in smoke-prevention 
appliances depending upon the use of brick-lined com- 
bustion chambers is certain to develop, since the rapid 
destruction of the firebrick linings exposed to great heats 
have always caused considerable expense in boiler and 
furnace installations. 

Silicon-copper.— The only new facts concerning this 
product that have been published since the date of the 
last review are that the carbide works at Landeck in 
Switzerland, and at Matrei in the Austrian Tyrol, have 
taken up this manufacture, owing to the slump in the 
carbide industry. The uses of silicon-copper are similar 


blow-holes being obtained when this alloy is added to the 
molten metal just before pouring into the moulds. 
Tin.—The use of electricity in the tin industry is con- 
fined to methods of recovering tin from tin scrap and 
from slag. These have already been described at some 
length in the issues of Tae Enarngrr for February 5th 
and July 1st, 1904. Lt is difficult to obtain any satisfac- 
tory information concerning the progress-of the tin-scrap 
recovery industry during the past year, as there is con- 
siderable competition amongst the various buyers of tin 
scrap, and the German firm chiefly interested in this 
industry refuses to give any information concerning its 
progress or annual output of tin. Since the date of the 
last report, the British Electric Separating Company, 
which owns works at Swansea, has been reorganised, and 
has been registered as a new company with a capital of 
£30,000. The process worked by this company is that 
of A. H. Leaver. According to Richards, a detinning 
plant for dealing with the tin scrap from the city refuse 
has been erected and operated at Staten Island, New 
York; but he gives no details of the plant or of the pro- 
cess used. Schou has described a modification of the 





Fig. 1—-ACHESON GRAPHITE FURNACE 


usual electrolytic detinning process which is being 
employed at Copenhagen. This process is known as the 
Bergse process, and depends upon the use of a solution 
of stannic chloride as stripping agent. The dissolved tin 
is deposited from this solution by electrolysis in a 
separate vat. The advantages claimed for this process 
are, first, that the tin of the solder of the cans is dissolved 
as wellas the pure tin of the coating ; and, secondly, that 
less current than for the alkali process is required to 
separate the tin from the resultant stannous chloride 
solution. The Bergse process is stated to have been in 
successful operation at Copenhagen for two years. 
Winteler has described a detinning process for tin scrap 
which is purely chemical in character—dry chlorine gas 
at 50deg. Cent. from the electrolytic alkali cells being 
used to dissolve the tin, and tin tetrachloride being the 
product. Dr. Mennicke has patented an improved de- 
tinning process, in which a mixture of stannic chloride 
and ammonium chloride solutions is used as electrolyte, 
with the scrap tin as anode material. 

Zine.—Electrolytic and electro-thermal methods of 
zine extraction are still receiving much attention. The 
Swinburne-Ashcroft process is now being worked upon a 
commercial basis at Weston Point, near Runcorn. As 
pointed out in the last review article, this process is a 
chlorination process, and is applicable to all kinds of 
mixed sulphide ores. This process has been taken up 
by the Castner-Kellner Alkali Company, at the Weston 
Point works, to provide an outlet for portion of the 
chlorine evolved from the electrolytic alkali cells, and by 
aid of this process zine chloride is being produced as an 
alternative product to bleaching powder. This zinc 
chloride is being sold as such, since a good demand exists 
in this country, and the electrolytic decomposition of the 
fused zine chloride and separation of pure zinc—the final 
stage in the Swinburne-Ashcroft process—is not carried 
out at Weston Point. Since electrolytic chlorine is used 
for the first part of the process, in vessels called “ trans- 
formers,” this extraction process may still be regarded 
as an electrometallurgical one. According to Borns, the 
method of decomposition has been considerably modified 
since the earlier trials at Milton and Weston Point, and 
“cold” dry chlorine gas, in place of hot chlorine, is led 
into the midst of the heated sulphides by means of carbon 
nozzles. The plant at Weston Point for carrying out this 
process has been remodelled during the past year, and is 
now capable of dealing with 30 tons of mixed sulphide 
ore per week. Swinburne, in a paper read before 
the St. Louis Electrical Congress, stated that much 
experimental work had been done in connection 
with the application of this process to low grade 


to those of ferro-silicon, finer castings of copper free from 


There is no new information available for publication 
respecting the Salgues process, which is operated at 
Crampagna in the French Pyrenees. The Ellerhausen 
process for the production of zinc-white is reported to be 
in use at the Hafna mines in Wales, for recovery of the 
zine from old heaps of tailings. In its original form this 
process made use of electricity for final separation of the 
metal, but it has been much modified, and electricity is 
now dispensed with. The ores and tailings are smelted 
in a blast furnace with the usual fluxing materials, and 
the zinc is recovered from the fume as sulphide and 
oxide. The Sulphides Reduction (New Process), Limited, 
are stated to have erected large works for operation of 
this process at Llanelly in South Wales. The Hoepfner zinc 
process is still in use at the Winnington Works of Messrs. 
Brunner Mond, and Co., but no trustworthy information 
as to the present production of zinc by this plant is 
available for.publication. According to Blount, the pro- 
cess has been modified since its adoption by Brunner, 
Mond, and Co., and the ore is first roasted to produce 
zine oxide, and then brought into contact with calcium 
chloride solution and carbonic acid gas. A zinc carbonate 








Fig. 2-LAVAL ELECTRIC FURNACE 


is first formed, and this yields zine chloride and calcium 
carbonate, ac the result of a secondary chemical aciion. 

The Laval electro-thermal process, to which only a very 
brief reference was made in the last report, was further 
developed during 1904, and, according to Ferchland, is 
likely to be widely adopted for the production of the pure 
zinc required in the fine brass man:facture. Finely 
divided zinc ore is mixed with powdered coal, timestone 
and other fluxes required to carry off the various impuri- 
ties; and is submitted to ‘“ radiated” heat in an electric 
furnace. The zinc, lead, gold, and silver are volatilised 
under this treatment, but the success of the operation 
depends largely upon the method by which the charge is 
brought under the action of the heat, and this is made 
clearer by a reference to Fig. 2, which is a section of 
the Laval furnace. 

The Casaretti-Bertani furnace is somewhat similar in 
design and principle, and _is receiving trial in Italy, but no 








Fiz. 3—CASARETTII-BERTANI 


FURNACE 


trustworthy details of the results obtained have yet 
been published. Fig. 3 is a sectional elevation of this 
furnace. 

The metallic vapours in each of these processes are 
condensed, and the zinc is obtained in ingot form by 
methods the details of which have not hitherto been 
published, but which may be assumed to be effective. 
The Laval zinc extraction process is being developed in 
Norway. 

Electro-galvanising.—As regards the electro-deposition 

of zinc, Goldberg, a Russian chemist, has patented the 
addition of pyridine to the baths used for electro-galvanis- 
ing, zine chloride solution being used as electrolyte. A 
current of 3:1 ampéres per square decimetre is employed 
with this solution, and a very dense deposit of zinc is 
obtained from it upon the cathode. 
Meurant, a Belgian, has patented the use of gum 
arabic in zine depositing baths, with sodium carbonate 
and zine chloride. The deposits obtained from this solu- 
tion—after filtering—are very adhesive, and the gal- 
vanised metal can be bent or drilled without separation 
of the deposited zinc from the supporting metal beneath 
it. 








Tue half-yearly report of the Great Western Railway 
shows that the total receipts were £6,399,764, being an increase 
of £77,877. The expenditure amounted to £3,789,925, an increase 
of £48,168. The balance from last half-year was £25,669, and 
after paying interest and dividends on debenture stocks, &c., and 
the dividend on guaranteed and preference stocks, there is a 
balance available of £1,168,269, against £1,130,618 in 1903. This 
will admit of a dividend on the ordinary stock at the rate of 7 per 
cent. per annum, leaving £45,177 to be carried forward, as com- 








siderable quantity. According to Fitzgerald, up to 





copper, nickel, cobalt, and other ores, and that in 
some cases very promising results had been obtained. 


pared with a dividend at the rate of 7 per cent. per annum in the 
corresponding half-year, with £47,426 carricd furward. 
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THE ELECTRIFICATION OF THE DISTRICT 
RAILWAY. 
No, IL.* 

In anticipation of the more strenuous conditions 
anticipated when the use of electricity is fully adopted, 
the District Railway Company has had installed a system 
of signalling for which great improvements over all earlier 
systems are claimed. This plant is the first installation 
of its kind in this country. The section of line between 
Hanger-lane Junction and South Harrow has now been 
worked electrically by the District Railway for over a 
year, with results that are said to augur well for its 
suecess on the more important sections of the line. The 


length of this trial section is about five miles of double 
track, and it is divided into block sections, varying in 
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| This main is connected to each division of the sectional- 
| ised track rail at a point near that end of the block at 
| which the train leaves, as distinct from the end at which 
litenters. It will be seen, then, that there is a potential 
|difference of approximately 65 volts between the 
| continuous positive rail and the insulated negative main. 
Resistances are interposed in the connections between 
| the negative main and the sectioned rail which reduce the 
potential difference between the rails to, in the present 
instance, from three to six volts, according to the length 
of the block and various local conditions. With so much 
explanation, and with the aid of the diagram, the reader 
will now be in a position to consider the circuit for a single 
block unoccupied by a train. The current from the positive 
brush of the dynamo flows along the continuous rail, and 
' thence through the two relays, one at each end of the block. 






















































length from 1400ft. to about 3500ft. 
Railway generally there are both positive and negative 
insulated traction rails; the running rails not being used 
for the traction current. The space between stations is 
usually divided into two blocks, that is, a “starting ” and 
a “berth” block, and the signalling is on the “normal 
clear’ principle. The signals themselves are of the 
ordinary mechanical type, and in no way specially 
adapted for power or automatic working; conse- 
quently, they are being replaced by special arms with 
Westinghouse electro - pneumatic signal motors fitted 
close under them, and the ordinary counterweight | 
abolished for one directly on the signal arm, as shown | 
in the illustration, Fig. 15. The motors are enclosed 
in cast iron casings, and, being strong and simple, are | 
said not to be affected by climatic conditions. They | 
are controlled by small pin valves worked by means | 
of electro-magnets in the local signal circuit. Signal | 


cabins are required only at each end of the branch, or | 
An automatic stop, | 


where there is a crossover road. 
shown in Fig. 13, prevents trains from over-running the 
home signals. 
track rails actuated by a compressed air motor working in 
unison with the adjoining signal motor. 





Fig. 12—AUTOMATIC STOP 


On the District | 


This consists of an iron arm between the | 


When the | 







and through the ballast between the rails, all in parallel, 
to the sectioned rail. From this it flows through a 
relatively large resistance to the negative main and back 
to the machine. Suppose a train to enter the block. 
The current now flows through the practically negligible 
resistance of the car wheels and axles from one rail to 
the other, and the relays are short-circuited, with the 
result that the signal goes to danger. The “track 
battery” resistances connected between the negative 
main and the sections of the sectionalised rail prevent 
the generator being short-circuited when the track circuit 
is shunted by the axles of the train. In fact, we under- 
stand that these resistances bear such a relation 
to the combined resistance of the road bed from 
rail to rail and the two relays, all in parallel, that the 
passage of a train cuts out only a small percentage 
of the total resistance of the circuit. Thus the current 
increase in a circuit at such a time is not great, which is 
important, as it is advisable to keep the track potential 
as nearly as possible constant. An increase of the total 
eurrent, resulting from the blocks being occupied by 
trains, affects the potential between the rails of un- 
occupied sections, increasing the transmission loss in the 
negative main. The loss in the continuous track rail 
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signal goes to “danger” this arm is elevated to a position 
in which it engages with a cock on the air-brake system 
of thé train. In this manner the brakes are to be 
automatically applied if, for any reason, the driver should 
rua past the signal. 

The principles of the system will be understood by 
reference to the diagram, Fig. 14. One of the track rails 
is electrically continuous through the whole length of the 
line, and constitutes the positive conductor from the 
generator to the individual track sections. The other 
rail is cut up into block sections by means of special rail 
joints insulated with fibre. All uninsulated rail joints 
are bonded to ensure electrical continuity. Power for 
the operation of the system is generated at 65 volts 
pressure by motor generators placed centrally, the nega- 
tive terminals of which are connected to an insulated 
negative main running the entire length of the system. 


* No. If appeared February loth. 


DIAGRAM OF ELECTRIC SIGNALLING CONNECTIONS 


Swain 


may generally, it is said, be neglected on account of tke rail’s 
large section. Another circumstance affecting this track 
potential is the variation of the resistance of road bed 
according to weather conditions. Broken stone forms 
much the best ballast from an electrical point of view, 
and cinders are the worst. It may here be mentioned, 
however, that though on ‘several occasions recently the 
track rails on this system have been flooded, the operation 
of the signals has, we are informed, not been in any way 
interrupted. 


As regards the circuits of the track relays which control 
the signal circuits, Fig. 14 shows a diagram of the relay 
and signal magnet circuits for a single block. The track 
coils of the relays are permanently connected across the 
rails at that end of the block at which the relay is placed. 
Between the pole pieces of the relay a polarised armature 
is suspended from a pivot. This armature bears a wind- 


the positive rail and the negative main through a contact 
—operated by the track coil armature—which is closed 
when the track coils are energised. To the polarised 
armature is rigidly connected an arm which actuates a 
contact, the function of which is to open or close the 
local circuit controlling the signal motors. The operation 
of the relays is then as follows:—When a difference of 
potential exists in the normal direction between the rails, 
2.e., When there is no train on the block, the relay track 
coils are excited and draw up the armature which closes 
the circuit through the polarised armature. The latter is 
then attracted to one of the poles of the relay, and, 
swinging over, closes the contact in the local signal 
circuit. 

As already mentioned, there are two relays in each 
block, one at each end. These are duplicates, and operate 
normally in a precisely similar manner, each working a 
contact in the local signal circuit. Those contacts are in 
series, as may be seen in the diagram in relays A and B, 
and, unless they are both closed, no current can flow 
through the signal magnet, and the signal will therefore 
remain at “danger” by gravity. The position of the 
apparatus when the block is empty has been indicated 
above—both relays energised, the local signal circuit 
closed, and the electro-magnetic valve operating the 
pneumatic signal motor consequently open, admitting 
compressed air to the motor, which holds the signal arm 
“off.” As soon as a train enters the block, the relays are 
short-circuited by the car axles and thereby de-energised, 
permitting their armatures to drop, and thus breaking the 
circuit through the polarised armature coils. The 
polarised armatures then swing back from their position 
in contact with one of the track-coil pole-pieces, and in 
doing so, break the signal circuit at two points in series. 
The electro-magnet operating the admission and exhaust 
valves of the pneumatic signal motor is de-energised, and 
the exhaust is opened, permitting the signal to return to 
“ danger " by gravity. 

Experience has shown that the greatest obstacle to the 
success of automatic signalling, on electric railways in 
particular, is the liability of the relays being so operated by 
2xtrancous currents as to cause a false “ clear " indication 
when danger should be shown. The particular claim of 
the system under consideration is that it is impossible for 
an_ extraneous current, from whatever source, to bring 
the signal arm to the “off” position when it should 





















Fig. 15 -ELECTRO-PNEUMATIC 3sIGNAL 


stand at ‘danger.’ The main source of extraneous 
eurrents affecting the signals is the 500-volt traction 
power circuit, and when, as is the case in the present 
instance, the track is not used as a return, the presence 
on the block sections of current from this source is 
abnormal. Faulty insulation of the train equipment, 
positive and negative rails, positive cables, &c., is the 
most frequent cause of leakage to the track rails. 
Whether currents other than the signalling current on 
the track rails are normal, as would be the case were one 
of the track rails used as a power return; or abnormal, as 
in the present case, is immaterial ; such currents would 
be equally disastrous to a susceptible system, and are, it 
is said, impotent to affect the system considered. Faults 
in the main power circuit occur with sufficient fre- 
quency to demand the closest attention on account 
of the disorganisation of the traffic which they may 
cause, but even if they were rare, with the least 
liability to give false signal indications of safety, the 
apparatus would forfeit all claims for consideration. 
Although in the present system it is possible for the 
extraneous currents to energise either one or both relays 
while the train is in the block, these latter are so inter- 
connected thet the makers assert that it is not possible 
for them both to be energised in the normal direction at 
the same time by extraneous currents. The various con- 
ditions which may occur with a train in the section may 
be catalogued as follows :—(1) Both relays shunted, no 
extraneous current—normal; (2) one relay shunted, the 
other energised normally—this might occur with the 
signal circuit broken at one point; (8) one relay shunted, 
the other energised reversely, which might occur with the 
signal circuit broken at two points; and (4) both relays 
energised, one normally and one reversely, which might 
occur with the signal circuit broken at one point. The 
circuit through the signal magnet is designed to be always 
open at one point when a train is in the section, and often 
at two. 

The only parts of the mechanism which, the makers say, 
can be described as in any way delicate, are the relays, 
and these are enclosed in weatherproof boxes, where they 
can readily be examined at intervals. The air pressure 
used is about 701b. per square inch, which enables com- 
pact motors to be used for signals, points, stops, &c. The 
air motors employed work, we are told, year in, year out, 
without giving the least trouble. It is further stated 





ing of considerable resistance, and is connected between 





that the piping is compact, the electrical wires few and 
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small, the alterations to the track of a trifling nature, and 
that the system is oppmenie where track return is used 
with either third rail or overhead trolley wire. We may 
add that the signal motors, relays, and other special 
apparatus were manufactured at the London works of the 
Westinghouse Brake Company, and supplied direct to the 
Underground Electric Railways brary, oa of London, 
Limited, which installed the apparatus itself. 








LITERATURE. 

A Treatise on the Theory of Alternating Currents. By ALEX. 
Russeti, M.A., M.I.E.E, Vol. I. Cambridge: At the 
University Press. 1904. Price 12s. net. 

Tue author is late scholar and Assistant Lecturer of 
Gonville and Caius College, Cambridge, and Lecturer in 
Applied Mathematics and Superintendent of the Testing 
Department, Faraday House, London. The book is the 
first portion of a work which deals solely with the theory 
of alternating currents. The more general theorems are 
collected, and proofs are given of the more important of 
them; and in the second volume, which has not yet 
appeared, the theory of alternators, motors, transformers, 
converters, and of the transmission of power by polyphase 
currents is to be given. 

The reader is supposed to be familiar with the elemen- 
tary theory of electricity and magnetism, and to have a 
working knowledge of trigonometry and of the elements 
of the calculus, and beyond this a knowledge of De 
Moivre’s theorem, De Moivre’s property of the circle, and 
of hyperbolic sines and cosines will be found essential. 

In Chapter XVI. Lord Kelvin’s bei and ber functions 
are defined, and at the end of nearly every chapter there 
is a list of works which have been consulted by the 
author when writing the book. The early chapters of 
the book deal with inductance and capacity ; in Chapter 
V. illustrations are given of methods by which the 
capacities of polyphase cables and overhead wires may be 
calculated. It is also shown how the inductances of 
these combinations of conductors for the case of surface 
currents can be found. Chapter VI. deals principally 
with the power factor, and definitions are given of the 
watt current and the wattless current. In Chapter IX. 
the test room methods of measuring power are given, and 
in Chapter X. the method, when discussing practical 
problems, of replacing an air-core transformer by its 
equivalent network is explained. In Chapter XII. some 
problems in two-phase theory are discussed graphically, 
and illustrate how the theorems of solid geometry can be 
usefully applied in this case. In Chapter XIII. the main 
problems in the theory of phase indicators and induction 
type watt hour meters are stated, and approximate solutions 
are obtained. A theory of rotating magnetic fields given 
in Chapter XIV. has appeared before in a technical 
journal, and in Chapter XV. the nature of the magnetic 
field round parallel wires carrying polyphase currents is 
discussed. Eddy currents in magnetic metals are dealt 
with in Chapter XVI., and in Chapter XVII. a slight 
sketch is given of the method of duality. 

After examining such a work as this, one is naturally led 
to think of the training and education of an electrical en- 
gineer. We assume that this work is intended to be used as 
one of the text-books at technical colleges, such as Faraday 
House, and we assume that the student would probably 
be at least seventeen or eighteen years old before it was 
put into his hands. Now, assuming that the course of 
study lasts three years, and that the student has the 
opportunity of assisting in practical work in the testing 
department, and succeeds in assimilating a considerable 
part of the matter contained in the work before us, 
the question arises, What position is such a student 
capable of filling at the end of his course? The 
positions vacant may be divided into four groups— 
Those in the professoiral line; those in the works of 
builders of electrical plant ; those in a contractor's office; 
and, lastly, those in the office of a consulting engineer. 
In our opinion, it is waste of time for a student to acquire 
the knowledge of the mathematical theory contained in 
this work unless he intends to enter either the profes- 
sorial line or the experimental department of large works 
where new types of electrical plant are being produced. 
We are distinctly of opinion that the knowledge which 
can be picked up by a youth between the ages of 18 and 
21 years, in practical work with his hands at the bench in 
works producing electrical plant for commercial] purposes, 
will prove far more valuable than all the knowledge of 
higher mathematics which is necessary to understand 
this work. The students who have the mental capacity 
to grasp the teaching in such works as these, at the age 
referred to, are very few, and to the great majority the 
time spent in this study might be far more usefully 
employed. 


Taschenbuch der Kriegsflotten, 1905. By B. Weyer, 
Kapitanleutenant a D. Munich: J. F. Lemmann. 
Tus well-known little book remains substantially as 
in 1904, both as regards good features and bad ones. 
One studies it chiefly, of course, for the German fleet; 
but here it is hardly as up to date as we could desire. 
There is no plan of the Roon, for instance, and there are 
two or three other little things like this that we ask for 
and find not. There is, or was, a legend that “nothing 
has been published till it has appeared in the Times.” 
Somewhat similarly, “nothing is known of the German 
fleet unti! the Kaiser has made it known to the world,” 
a legend which Kapitanleutenant Weyer preserves in 
his book; and since the Kaiser has of late been 
busy over other matters, he has not, apparently, had 
much time to talk of his navy. Consequently, “ Ger- 


many” appears much as it appeared in last year’s issue 
—very useful for the things accomplished, but dis- 
appointing for the things to be. ; 

e Taschenbuch’s data of other navies are for German 
consumption, of course, and that fact rather spoils them 











for any save the most intelligent foreigner. For instance, 
the American battleship Jowa makes us sympathise with 
the eagle across the herring-pond. It is much as though 
one of our naval annuals should insist on printing Kaiser 
Fredrich ze Grosse! Again, why should the Naiad 
—British—be labelled “Najad”? “Ciisar,” again, is 
a quite unnecessary way of spelling H.M.S. Cesar, and 
made us look to see whether the Herzog von Edinburgh 
or the Fiirst Schwarz appeared among our new cruisers. 
With Russian names free transliteration is, perhaps, per- 
missible enough, and “ Ossljabja” is no more strange to 
German eyes than Osliabia, as we spell it; but other 
names should certainly be given the national as opposed 
to the German rendering. 

The small blue-tinted plans remain as before—neat, but 
none too accurate. In the King Edward, for intance, the 
battery armour has grown all over the topsides, and the 
Black Prince and Devonshire classes are hopelessly 
inaccurate. A small photograph of a four-funnelled 
cruiser appears as the Kent, just over a plan giving the 
regulation three funnels to her. Errors of this sort, due 
to carelessness, tend to shake one’s confidence in a work 
that is really very accurate in many particulars. 

We do wish, too, that the author would, once for all, 
give up his habit of reversing photographs, so that the 
port side is made to do duty for the starboard one, and so 
on. We have mentioned this in the past, and the Diadem 
is now the only British vessel we note with her port 
anchors on the starboard side; but several foreign vessels 
—the Mikasa, for instance—have this peculiarity. It 
annoys in a technical work. 

The statistical tables are very good and up to date, 
showing signs of careful revision. We have nothing but 
praise for these. We observe that with the exception (a 
notable one) of the Vulkan Company, Stettin, and the 
“Neptun ” Akt. Ges., Rostock, the output of all the big 
German shipbuilding firms shows a considerable decrease 
for 1903 as against 1902. 

Finally, we observe that the table which informed us 
that the Wilhelm II. was Kaiser of Germany, and Tiresias 
Sam, President of Haytii, has disappeared from the 
pages of a naval pocket-book which, whatever its faults 
in the way of ship data, is handy and excellent in several 
other directions. But we would suggest that another 
year Kapitanleutenant Weyer is a little less brief than 
on page 266, whereon he writes:—Vice-Admiral Sir 
Wilson, credits the command of the Channel Fleet to 
Vice-Admiral Mery, and puts Sir Poore and Sir Lambton 
as commanding divisions in the Mediterranean. 


Sanitary, Law and Practice: A Handbook for Student:» 
By W. Robertson, M.D., (Glas.), D.P.H., Medical Ofticer 
of Health at Leith; and Charles Porter, M.D., B.Sc. 
(Public Health), M.R.C.P. (Edin.). 8vo., pp. 756. Lon- 
don : The Sanitary Publishing Company, Limited, Fetter- 
lane, E.C. 

Tue object of this work, as stated in the preface, is to 

meet the wants of those who are undergoing a course of 

systematic training preparatory to presenting themselves 
for examination. It is, in effect, according to the design 
of the authors, a text-book for students ; but from a study 
of its contents, it appears to us to be a valuable guide to 
the practical administration of the maze of statutes which 
have been passed from time to time in connection with 
public health. In view of the fact that the authors are 
medical practitioners, and that they address themselves 
to prospective medical officers of health and sani 
inspectors, it is but natural that much of the work shoul 
be devoted to the Acts which have been passed to prevent 
the spread of infectious or epidemic disease. Neverthe- 
less, there are many sections of the book which deal with 
topics of more general interest—and deal with them in 
such a way that the book ought to prove a valuable 
addition to the library of the engineer, the builder, and 
the architect. If the sanitary engineer or the builder is 
able to ascertain and meet the requirements of the 
inspector of nuisances or the sanitary inspector, he need 
not fear a visit from either of these officials, 

Among the sections of special interest to engineers 
may be mentioned Section VII., which gives very full 
and careful instructions to the sanitary inspector in 
relation to smoke nuisances; and we notice that the 
authors have not omitted to draw attention to the pro- 
visions of Sec. 384 of the Public Health Act, 1875, which 
exempts mines, rolling mills, and places where the smelt- 
ing of ores and minerals is carried on, from the aoe 
provisions of the Act relating to smoke nuisance. ith 
regard to smoke nuisance generally, the authors point out 
that it is frequently caused by the negligence of the fire- 
men, as modern farnaces are often constructed on the prin 
ciple of consuming their own smoke, and it is pointed out 
that if the fireman could be proceeded against for causing 
the smoke, it is probable that prosecutions would become 
rare. 

In that portion of the work which deals with “Scaveng- 
ing and Cleansing ”"—Sec. IX.—the authors give some 
account of refuse destructors. In this connection it may 
be noted that they say, “The primary use of destructors 
is the satisfactory disposal and treatment of refuse, the 
secondary consideration the production of steam from 
the refuse.” 

Sec. XXII. summarises all the important statutes 
which provide for the regulation of sewers and drains. 
This section contains many illustrations--woodcuts— of 
the way in which drains should be laid and connected 
with the main sewer. Another section of the work is 
devoted to a summary of the Factory Act of 1901. 


The Dynamics of Particles, and of Rigid, Elastic, and Fluid 
Bodies. By A. G. Wesster, Professor of Physics, Clark 
University, Worcester, Massachusetts, United States of 
America. Leipzig: B. G. Teubner. 1904. 

Tuts book has grown out of the author's lectures given 

at Clark University during the last fourteen years. It is 

addressed primarily to students of physics, giving what is 

essential to the understanding of physical phenomena 





leaving out of account what is chiefly of mathematical 
interest. Thus the book is another addition to the list 
of those which set to work to solve the universe in less 
than 600 pages. We are becoming familiar with this style 
of intellectual pemmican, going back through Thomson 
and Tait up to Newton’s Principia, in which an important 
subject such as hydrostatics cannot receive more than 
few pages of explanation. We are glad to find the author 
is not of the school of Lagrange, who boasted of the 
absence of figures in ‘his “Mécanique Analytique;” on 
the contrary, the diagrams in this book are excellent, and 
always drawn carefully to represent a real object or state 
of movement. His photographic reproductions of ‘the 
motion of a top or gyroscope will be of great value in 
elucidating this difficult dynamical problem. A working 
knowledge of the calculus is postulated, which it is rare 
to find in our own students of physics, and this is due to 
the backward state of mathematical instruction in our 
schools. The author’s method is strictly analytical, and 
we miss an occasional geometrical aside, which would 
throw light on the meaning of the formulas, say in the 
treatment of sector velocity. But the analysis is always 
modern and elegant, and we think the book carries out 
its object completely. 








NEW TRAMWAY AND LIGHT RAILWAY 


REGULATIONS. : 


THE Board of Trade has just issued the following memo- 
randum on certain details of construction and equipment 
a0 9 a to tramways and light railways laid on public 
roads :— 

(1) Clearance.—The space between the inner rails of # 
double line must depend upon the overhang of the cars. It is, 
however, necessary that there should be at least 15in. 
between the sides of passing cars, and also a similar space 
between the side of a car and any standing work, such as 
lamp, telegraph, and trolley-wire posts in a street. There 
should be at least 15in. between the side of a car and the 
kerb, whether on straight or curved roads. The clearance 
between the top deck of cars and the under-side of bridges 
should not be less than 6ft. 6in. 

(2) Posts and brackets.—Centre posts should not be used 
without the consent, in every case, of the Board of Trade. 
The stone kerbing round centre posts should not be such as 
to enable any person to stand upon it as a refuge, unless the 
clearance is ample for safety. Where bracket arms 16ft. in 
length will not suffice, it is desirable that span-wire construc- 
tion should be used. 

(8) Permanent way.—The weight of rails should not be 
less than 90 1b. per yard, 100 1b. being preferred. The groove 
of the rail should not exceed lin. in width, but a groove not 
exceeding lin. will be accepted on curves of less than one 
chain radius. The details of permanent way and mode of 
construction as approved by the Board of Trade should not 
be varied at any time without the Board’s consent. 

(4) Cars.—Staircases of the ‘‘ reversed’’ type should be 
avoided, more especially on narrow-gauge lines. Of existing 
types the ‘‘trigger’’ lifeguard is the pattern which is pre- 
ferred. The hanging gate should be as close to the ground 
as possible, and there should be at least 3ft. between it and 
the front of the guard. Both the guard and the gate should 
be at least as wide as the outside of the frame of the truck. 
In order not to interfere with the efficiency of the lifeguard, 
it is desirable that folding steps should be adopted on all new 
cars. The use of covers for the top deck of cars cannot be 
approved in cases where the gauge of lines is 3ft. Gin. or less. 
Top-deck railings should be at least 3ft. Gin. high. The 
trolley standard must be connected with earth by a low- 
resistance fuse or automatic switch, and the warning signal, 
when the fuse or switch opens, should be an electric bell. 
Where trolley ropes cannot be dispensed with or tied up, 
precautions must be taken to prevent the ‘‘slack’’ causing 
accidents. To prevent trolley booms being pulled out or 
trolley standards broken, ‘‘ traps ’’ should be minimised and 
detachable trolley heads provided. No material alterations 
should be made in cars after inspection, nor any fresh type of 
car adopted, without the consent of the Board of Trade. 








INSTITUTION OF CIVIL ENGINEERS: YORKSHIRE STUDENTS’ Asso- 
cIATION.—A meeting of the above association was held in the Law 
Institute, Leeds, on Thursday, February 2nd, the president—Mr. 
Ewing Matheson, M. Inst, C.E.—in the chair, when a paper was 
read by Mr. K. Lightfoot, Stud. Inst. C.E., on ‘‘ Modern Refrigerat- 
ii Machinery.” Mr. Lightfoot explained the action of a 
refrigerating machine, and worked out expressions for the efficiency 
and coefficient of performance. He then gave descriptions of the 
various systems now used commercially, namely, the absorption, 
dry air, and compression machines, and discussed the advantages 
and disadvantages of em ing ammonia, carbonic acid, or 
sulphurous acid for the wo substance in the latter type of 
machine, which is by far the most efficient, Various parts of a 
modern compressor were described in detail, and the application 
of the compression system to the production of ice and the cooling 
of stores was shown. A discussion then took place on various 
points, and a hearty vote of thanks to Mr. Lightfoot concluded 
the meeting. 


THe BrrMINGHAM MECHANICAL ENGINEERS.—The fourteenth 
annual dinner of the Birmingham Association of Mechanical 
Engineers was held at the Grand Hotel, Birmingham, on Saturday 
evening. There was a large attendance, presided over by Sir 
William White, and Mr. T. H. Dacres occupied the vice-chair. 
Replying to the toast of ‘‘The Imperial Forces,” Colonel C. J. 
Hart, in the course cf his speech, made some remarks about the new 
rifle, which is being so much discussed at the present time. He 
was of opinion that the same ammunition was necessary, both for 
the cavalry and the infantry, but it did not matter whether they 
had the same length of barrel. The consequence of the change 
would be that the army would be fitted out with a rifle which 
was inferior in shooting to the one they already possessed, 
and as an arm of defence with the bayonet, it would be inferior to 
the bayonet and rifle combined of any other service in the world. 
Sir William White, in giving the toast of ‘‘ The Association,” said 
that he did not think that there was any reason to regret that 
Birmingham was far from the sea, considering that it was so near 
to some other things which were more important in regard to mant- 
facture ; he believed there were many people who would gladly 
exchange places with Birmingham and take the disadvantages that 
Birmingham had to bear. He hoped the Association would draw 
nearer to the university and help it with advice and assistance 
when required. Theory and practice must not bedivorced. They 
must not teach without work, for if there was a drifting apart of 
theory and practice nothing but failure could follow. Sir William 
White mentioned during the course of his speech that the council 





were considering a scheme for obtaining permanent accommodation 
for the society, and he hoped their efforts would be successful, 
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THE MOTOR CAR SHOW AT OLYMPIA. 


No. I. 

Tue Exhibition which is being held under the auspices | 
of the Society of Motor Manufacturers and Traders, in the | 
great building at Kensington known as Olympia, may 
with perfect safety be called the finest that has ever been 
held in these islands. From an international point, of 
view it probably stands higher than the remarkable show 
recently held in Paris. The huge building, which has 
hitherto been chiefly associated with displays of a totally 
different if not more popular nature, has been adapted at 
a cost of several thousands of pounds to its present pur- 
pose, with the result that, viewed from the interior, it 
would scarcely be recognised as the same structure. 
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Figs. 1 and 2-NEW LANCHESTER CAR 


Notwithstanding its vastness, it has not proved anything 
like large enough to accommodate the exhibits of all the 
firms which applied for space. Situated close to Addison- 
road Station, which is served by many of the railways | 
having access to the metropolis, probably not another | 
such convenient site could have been selected for the 
Show. The only feature which is lacking, compared with 
the Crystal Palace, is the undulating grounds, wherein 
very fair tests of the capabilities of vehicles can be made. 
The critics who are prone to catechise the British 
nation, and British engineers in particular, for their want 
of enterprise, need only pay a visit to Olympia this week, 
when they will discover that, in the automobile industry | 
at any rate, their criticisms are totally unfounded. Unlike 
the shows which were held only three or four years ago 
when this industry was in its infancy, and when France, 
Belgium, and Germany supplied the bulk of the exhibits, 
the present display is chietly the result of British capital 
and labour, and whether ‘considered from the point’ of 


the aquatic section, the lorry and omnibus section, is transmitted by a jointed coupling shaft and worm 
and the pleasure car section being equally representative. | gear to a live axle through balance gearing of the bevel 


The number of novel features, if not entirely new types, | pattern. 


The change-speed gear is of the epicyclic 


is greater than was anticipated, showing that the spirit of | pattern as hitherto, giving two forward and one reverse 
invention is far from being exhausted, and in this respect | speeds, but it is intended to provide three speeds even- 


we may at present probably claim pre-eminence over 
French engineers. In the pleasure vehicles the new 
Brotherhood car has excited much attention, but as we 
have described it somewhat fully in the last two issues of 
THE ENGINEER it will not be necessary to deal with it 
again. The Lanchester Motor Company, Limited, of 
Birmingham, which has from the first occupied an 
unique position in respect of originality of design, has 


tually. Another feature which has been retained with 
modifications is the wick carburetter. The ignition is by 
means of a magneto device on the fly-wheel as before, 
but it can also be effected by means of a coil and accumu- 
lator. The clutch is of the Hele-Shaw pattern, and the 
suspension of the frame has undergone modification. We 
hope at an early date to give a more detailed description 
of this car, with illustrations. 




































































Fig. 4—THE DAIMLER GEAR BOX 


made a departure from its well-known practice that will 
be hailed by many makers as a concession to more 
popular ideals. In anew model shown by this firm the 
ingenious and beautifully-balanced horizontal engine 
hitherto used has given way to a vertical multi- 
cylinder water-cooled engine. But Messrs. Lanchester, 
with that desire for originality which is characteristic, 


will not conform to custom as regards the position of the , 


engine, and there is much to be said in favour of their idea 
that it is usually placed too far forward, on two important 
grounds. First, that the weight of the engine is not made 
sufficient use of for adhesive purposes; and, secondly, 
that now the introduction of side doors has become 
fashionable the wheel tase is prolonged’to an inconvenient 





s 
Paine. 
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Fig. 3--28-36 HORSE-POWER DAIMLER CAR 


view of workmanship or originality of conception, is a 
proof that the motor car movement is booming, whatever 
may be the condition of other branches of engineering in- 
dustry. Those whoare given to think may marvel that there 
is a market for the large number of high-priced vehicles 
which are now being turned out, and may be excused if 
their curiosity prompts them to ask whether the demand 
will keep pace with the output. On the other hand, 
home manufacturers are showing themselves alive to the 
prospects of the inexpensive pleasure car, while those 
who are interested in the promotion of self-propelled 
traffic of the heavy type, whether in the form of omni- 
buses or for the carriage of merchandise, will find that 
the makers in no country can be said to have taken up 
this class of work so heartily as those on our own shores. 

It would be difficult to say which of the several 
branches of the industry is the best represented at Olympia, 





length. Toobviate these disadvantages the engine is placed 


in a longitudinal direction on the centre line of the car— | 


Figs. 1 and 2—with its cylinders projecting up through the 
driver’s footboard. Covered with its well-lagged bonnet, 
the engine so situated forms a partition about 1ft. wide in 
the footboard. The engine is of the high-speed, short- 


stroke pattern, and in the 20 horse-power touring car | 


exhibited has four cylinders, 4in. diameter by 3in. stroke, 
revolving at a normal speed of 1400 revolutions. 
two centre cranks are set at an angle of 180 deg. with the 
outer cranks. The valves are kept on their seats by flat 
springs,and are arranged horizontally on either side of the 
cylinders. They are mechanically operated by two half- 
speed shafts, which also actuate the governor. The latter 
acts on the throttle separately in each cylinder. The cooling 


system is of the thermo-syphonic type, with simple con- | ( C 
' this car, with tonneau body, is 13 ewt., the gauge of wheels 


vection radiator and large diameter pipes. The power 


The | 
| which adjusts the supply of mixture by means of a second 


The Daimler Company has not found it necessary 
to make any material alterations in the design of 
.its motive mechanism since last season. The me- 
chanical efficiency, however, has been materially in- 
creased by the adoption of ball bearings in the 
gear-box—Fig. 4. This company has adopted as its 
standard high-powered vehicles. It is asserted that 
drivers of cars having large reserve of power show the 
greatest consideration to other users of the road, for, 
with a flexible engine, such as the Daimler, they can, 
without changing gears, vary the speed of the carriage 
very considerably. Moreover, the advantage of sneed 
up hill is given, and it is claimed that a car of this kind 
can readily average 20 miles per hour throughout a long 
day’s run without greatly exceeding the maximum speed 
limit. Although many users of the road will be found 
who disagree with the necessity of excessive power, there 
is much to be said in favour of the flexible engine, and in 
this direction we have had practical experience that the 
Daimler Company is able to substantiate its claims. The 
body work of this company is deserving of the highest 
praise, as will be seen from the illustration of the 
28-86 horse-power vehicle—Fig. 3. This carriage has a 
four-cylinder vertical engine, 110 mm. diameter x 
150 min. stroke, and develops 28 brake horse-power at 
750 revolutions. Briefly summarised, the principal 
characteristics of the new chassis are:—Suspension of 
the engine and gear upon the main frame in a manner 
which ensures perfect alignment; the inclined and 
mechanically-operated induction and exhaust valves 
actuated by a single cam shaft; the single trembler coil 
system of ignition with one low-tension timing brush, and 
distribution on the high-tension circuit; the system of 
carburation, which, without any automatically moving 
and complicated parts, gives constant torque at all 
engine speeds; the attachment of D.W.M. ball bear- 
ings throughout the speed gears; four speeds and re- 
verse; newly designed axles and springs, securing easy 
steering, smooth riding, and reduction in weight; single 
lever engine control, which is placed on, but independent 
from, the steering wheel; the system of water cooling, 
comprising newly-designed geared pump of great capacity 
and wearing properties, which ensures positive water 
circulation at low speeds. 

In the D.W.M. system of ball bearings the balls are 
separated from each other by light helical springs. The 
gearing provides four speeds and a reverse, two speeds 
being carried upon one sliding sleeve and the remaining 
two upon another sleeve. Each change of gear is effected 
by a full and positive stroke of a single lever. 

The Wolseley Tool and Motor Car Company, Birming- 
ham, amongst other carriages, exhibits for the first time a 
light four-seated 8 horse-power car which is practically 
the old 12 horse-power vehicle in miniature. ‘The motor 
is of the standard horizontal pattern, with two cylinders 
4in. by 4in., giving 8 horse-power at 900 revolutions per 
minute. The gears provide four forward speeds, namely, 
6, 14, 19, and 28 miles per hour, and a reverse of six 
miles per hour. All the shafts in the gear-box run in ball 
bearings. The ignition of the charge is effected by an 
accumulator and high-tension coil, the timing lever being 
placed on the steering pillar, while the speed of the engine 
can be regulated within certain limits by a hand throttle 


i lever on the steering pillar. An auxiliary throttle is 


connected to the brake pedal. A friction clutch on the 
engine shaft transmits power to the gear-box by means 
of a Renold’s silent chain, and roller chains from the 
sprockets on the differential shaft communicate motion 
to the sprockets on the rear road wheels. The weight of 
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4ft. lin., and the wheel base 6ft. 1lin. . The Wolseley Com- | is of the vertical pattern with three cylinders, one high- | an elevation and plan of the chassis. 
pany also shows a 6 horse-power light delivery van and a| pressure and two low-pressure. 


The high-pressure 


20 horse-power two-ton wagon, while it is also giving | cylinder is 3}in. by 3fin., and the low-pressure 44in. by 


attention to motor launches. 

One of the greatest attractions in the show is the new 
light car built by the Vauxhall Ironworks Company, 
Limited, of Luton and London. This is a really praise- 
worthy attempt to place in the hands of the public a 
small three-cylinder car at the low price of £200. On 


page 166 we give two illustrations—Figs. 9 and 10—-of the 
Kach cylinder of the engine is cast separately, 


chassis. 


| 3jin. There are two cranks set 180 deg. apart. The 
normal speed of the engine is 1500 revolutions, and at 
this speed the motor gives, we understand, only 9 brake 
| horse-power, which is no more than could be obtained by 
| two cylinders of the same size as the high-pressure 
| cylinder, working in the usual manner. It is claimed 
| however, by the makers, that although this may be so 
the adoption of two stages of expansion of the gases gives 




















Figs. 5, 6, and 7—DURYEA PLANETARY GEAR 


and has a bore of 3in. and 3}in. stroke. The water jacket 
is cast with an open top, which is closed by a brass cover. 
This has an outlet passage for the water. The aluminium 
crank case forms also a skeleton frame. The bottom and 
sides are open, the top having the usual openings for the 
cylinders to abu’ upon, leaving only the ends solid. From 
side to side ave carried two webs, which carry the bear- 
ings for the two cam shafts and crank shaft. This gives 
four bearings for each of the cam shafts and the main 
shaft. The bottom of the crank case is enclosed by a 
separate aluminium base chamber, but the detachment 
of this in no way disturbs the bearings. The cylinders 
are secured to the crank case by separate bolts, and can 
be easily removed or the crank-shaft bearings adjusted. 
The two cam shafts, complete with their bearings, need 
only the undoing of four small screws at each side to 
enable them to be withdrawn from the front end of the 
crank case. The inlet valves are mechanically operated, 
and have a variable lift, which is effected by wedge- 
shaped rockers secured on a rod which has a fore- 
and-aft motion communicated to it by a lever on 
the steering pillar. These rockers are situated between 
the valve stems and the tappets. The governor also 
acts upon this system. The ignition system deserves 
a few words of description. One triangular cam and a 
single contact-breaker are carried on the front end of the 
exhaust valve cam shaft, whilst the inlet valve shaft 
carries a high-tension distributor. The induction coil is 
fixed beneath the bonnet just behind the radiators, and 
the length of high-tension wire is therefore very small. 
The fly-wheel is of large diameter, and the cone clutch is 
kept in contact by large flat springs, the ends of which 
are secured by bolts to the rim of the fly-wheel; the 
central portions of the springs impinge on flat metal 
plates attached to the clutch. To provide an easy 
engagement of the clutch four hardened pins project 
through the web of the male portion of the clutch, and on 
the ends of these pins are leather pads. By means of 
springs the ends of these pins are held against the rear 
face of the fly-wheel, and it will be understood that when 
the clutch is let in the pads on the ends of the pins take 
up the “drive” before the clutch is pushed home 
thoroughly. The friction surface of the cone is covered 
with Gandy belting. The gear-box provides three forward 
speeds and a reverse, by means of sliding spur wheels and 
bevel wheels on the differential shaft. From the latter 
motion is transmitted to rear road wheels by roller 
chains. 
in these little cars is surprising. 


The Mo-Car Syndicate, of Paisley, the makers of the | 
Arrol-Johnson car, have had the courage to place on the | 
market a type of vehicle which differs in all its essen- | 


tial features from the popular ideals, being pitched 
higher than usual, and running on wheels 
with solid rubber tires. A concession to popular fancy 
is now being made without materially affecting the 
chief mechanical features. The engine has been re- 
designed and placed in front. It has three cylinders, two 
being 4}in. bore and one 4}in.; the two smaller cylinders 
driving on cranks set at 180 deg. with the crank of the large 
cylinder. By this arrangement the designers have had in | 
view the balancing of the inertia moment and not the 
torque. The transverse crank shaft drives by means of a 
silent chain; the gearing, in a box which also contains | 
a coil clutch, running in oil. From the gear-box 


The high quality of the workmanship displayed | 


shod | 


a much more silent and smooth-running engine. The 
whole of the transmission gear mechanism is completely 
enclosed and runs in oil. The clutch is of the external 
contracting type and runs in oil, while a novel form of 
dise brake is provided. We understand that the motor 
is still in the experimental stage, and its development will 
be watched with interest. 

The Lea and Francis car, the principal features of 
which we described last year, has undergone one or two 
minor modifications in the interior, but its main features 
remain the same. It is said to have been thoroughly 
tested, and the makers are convinced of the advantages 
of their particular design. It may be remembered that 
the engine is placed horizontally with three cylinders, 
and long connecting-rods couple up the pistons to the 
crank shaft, which is parallel to the rear axle. The crank 


It will be 
| observed that the builders take full advantage of 
the horizontal engines by placing them under the car, 
and thereby the use of the bonnet in front is obviated. 
| By this means, although the wheel base is comparatively 
| short, being only 7ft., yet it is long enough to allow side 
doors to the tonneau body. The Singer carriages are 
made in two sizes; the more powerful car has a two-cylinder 
engine with cylinders 4in. bore and the long stroke of 6in. 
By means of long connecting-rods the crank shaft is 
| brought fairly close to the rear axle. On either end of 
| the crank shaft a large fly-wheel is fitted, and each fly- 
| wheel contains a clutch. Each clutch is mounted cn a 
| hollow-extension shaft, on the opposite ends of which 
sprocket wheels of different sizes are secured. From 
these wheels chains drive the road wheels through 
differential gear on the rear axle. This is substan- 
tially the same arrangement as that of Lea and 
Francis’ own cars. LEither clutch can be engaged, 
according to the speed required, and these give a direct 
drive on the second and third speeds. A low speed 
and reverse action are obtained by the introduction of 
a simple form of planetary gear employed between the 
| clutch and chain sprocket on either side. Ball bearings 
are employed throughout. The valves of the engines are 
| mechanically operated, interchangeable, and easily remov 
| able together with their seatings. They are pleced 
vertically. They a-e operated by cam gearing and skew 
| wheels from a horizu..tal shaft, which also serves to drive 
the water and oil pumps and the fan. The whole of the 
cam shaft mechanism is enclosed in a hinged casing 
which can be readily raised to give access to the valves. 
A large hinged inspection door is placed at the ferward 
end of the crank case, and through this the pistons and 
| connecting-rods can be bodily removed. The rear axle 
| consists primarily of a solid steel complete shaft, to one 
end of which the right-hand road wheel is keyed, tke ieft- 
| hand road wheel being free to revolve on the other end, 
|excepting that it is, of course, subject to differential 
| control. Surrounding the solid axle is a hollow sleeve 
| carrying at either end a chain sprocket. These sprockets 
| receive their drive direct through independent chains, 
which are separately employed at will by the engagement 
| of one or other of the clutches or gears connected with 
| the main engine shaft above described. The compound 
differential pinions are mounted upon the face of left-hand 
| rear chain sprocket, and these engage two spur wheels, 
one of which is keyed to the solid axle and the other to 
| the nave of the adjacent road wheel. A bigh-tension 
magneto ignition system is employed with an auxiliary 
high-tension accumulator connected up in parallel. The 
workmanship in the cars shown is first-class and the 
prices comparatively low. 

In the Duryea car epicycle gearing is used, and a rather 
important modification of this is being made in this year’s 
vehicles. Figs. 5, 6, and 7 show the details of the drum 
and clutch, which combines in the one gear two speeds 
and reverse without the use of any small parts. The 
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Fig. 8—-THE “HERCULES” FIRE TUBE BOILER 


again, a single Renold silent chain transmits the power | shaft is provided at each end with a fly-whee] contain- | change of speed and the reverse are effected simply by 


to differential gear on the counter-shaft and hind axle. | 


ing a friction clutch. Each clutch is mounted on an ex- 


tightening the band brakes upon the drums shown on the 


The engine gives 20 brake horse-power at 800 revolutions, | tension shaft, upon the other end of which is a sprocket | peripheries of the two portions of the gear. The toothed 


and its speed can be regulated between 150 and 1100 | 
revolutions. The workmanship and material used in the | 


adapted to receive the chain from a corresponding | 
sprocket on a live rear axle. The firm of Singer and | 


wheel A, in the foreground, is attached to the crank shaft 
of the engine, and engages with the six pinions B of the 


production of the Arrol-Johnson carriage give the im- | Co., Limited, Coventry, is building, under licence from | gear. The portion of the gear on the left fits over this, 


pression of sound engineering knowledge. 


| Lea and Francis, motor cars of a less expensive | and runs upon the boss of the sun wheel, the secondary 


On the chassis of the Barcar, shown by the Pheenix | character than the above, in which the mechanism is | sun wheel C carried by it engaging with the smaller 
Motor Company, Southport, is a decided novelty in 
the shape of a compound petrol engine. | 


This engine 





substantially the same, as will be observed from the | 
illustrations—Figs. 11 and 12, page 166—which represents | 


portion of the three stepped pinions D, which also engage 
with the annular gear. It will be seen that, whilst the 
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power is transmitted by the first sun wheel through the two 
s2ts of pinions, the annulus and the secondary sun wheel 
can either of them be locked fast to the frame by the 
brakes which surround them. The effect of this is either 
to reduce or to reverse the movement of the pins upon 
which the pinions are carried. These pins are mounted 
upon and carried by a sleeve upon which the clutch—the 
position of which is behind that portion of the gear con- 
taining the pinions—works. By means of the clutch E 
this pinion-carrying dise is locked to that portion of the 
gear carrying the annulus, when the entire gear revolves 
as one with the fly-wheel. This is the top gear. By 
releasing the clutch and locking the secondary sun-wheel 
to the frame a 8 to 1 reduction of the gear is obtained, 
whilst if the annulus is secured to the frame a 4 to 1 reduc- 
tion of the gear is obtained in the reverse direction. This 
gear is carried on the engine shaft, and drives direct to 
the back axles by a single chain. 

James and Browne, Limited, exhibit an appliance for 
starting the engines of a car from the footboard, which 
seems simple. It consists of a toothed wheel keyed 
on the end of the crank shaft. This wheel may be 
rotated by a system of levers and a pawl from the 
driver's seat. ‘The motive mechanism in the James 
and Browne cars has been previously described in THE 
Enarneer. The exhibition of heavy vehicles, both lorries 
and omnibuses, is above the average, and attracts un- 
usual attention on account of the increasing use of motor 
omnibuses. The list of firms showing heavy vehicles 
includes the Bristol Wagon and Carriage Works, Limited, 
British Electrical Engineering Company, Limited ; Clark- 
son, Limited; T. Coulthard and Co., Limited; Hercules 
Motor Wagon Company, E. S. Hindley and Sons, Milnes- 
Daimler, Limited; Mo-Car Syndicate, Limited; Simms 
Manufacturing Company, Straker and Squire, Straker 
Steam Vehicle Company, Limited; John I. Thornycroft, 
Limited; Wallis and Steevens, Limited; the Wolseley 
Tool and Motor Car Company, Limited. The products 
of several of these firms are familiar. We may, however, 
call attention to a few of the new features of the Hercules 
wagon, which is made at Levenshulme, near Manchester. 
This is a five-ton wagon, with a compound reversing 
engine and a fire-tube boiler, which has some good 
features, as will be seen from the accompanying sectional 
view—Fig. 8. It has been designed so that the hot gases 
from the fire-box pass through the vertical fire-tubes C 
into the top combustionchamber D. By means of the 
liagonal tubes they then pass into the annular chamber 
F surrounding the upper portion of the boiler before they 
are allowed to escape up the chimney G. The boiler has 
about 76 square feet of heating surface, all of which is 
below the water level. J is the combustion chamber 
cover, which can easily be lifted off for cleaning and 
inspection of the inside of the tubes; and Tis the division 
joint of the casing for cleaning the outside of the tubes. 
The fuel is supplied through the stoking tube A. The 


road wheels are of composite type, and are said 
to have given highly satisfactory results on bad 
Lancashire roads. The body of the wheel is 


one complete steel casting, the spokes being tubular, 
with a rim of channel section into which are fixed wood 
felloes. The flanges of the channel rim partially envelope 
and retain the felloes in position, and in this way it is 
claimed that all lateral expansion of the felloes, with the 
consequent splitting due to compression by the contrac- 
tion of the tires, is obviated. The engines of the 
Hercules wagons are provided with Perkins’ automatic 
springless relief valve, which is controlled by the initial 
pressure of steam in each cylinder acting upon the 
difference in areas between the back and front of the 
valve, therefore varying the load according to the boiler 
pressure. The use of these valves serves to minimise the 
accumulation of water in the cylinders. 

Straker’s Steam Vehicle Company, Limited, amongst 
other wagons, shows one with a locomotive type of 
boiler which is supported at the rear on a channel section 
by an extension of the horn-plates. The smoke-box end 
is carried freely in a box over the spring of the front axle. 
The engine is compound, having cylinders 4in. and 7in. 
by 7in., and drives by means of a chain on to the rear 
axle. Messrs. Straker and Squire exhibit the petrol- 
driven public service vehicle which has just successfully 
completed a long test under the auspices of the Automo- 
bile Club, and also omnibuses on the same lines built to 
order. We shall have more to say of these and other 
heavy vehicles in our next issue, when we shall continue 
our notice of this highly popular Exhibition. 








THE Roya ScHooL or Mines.—The old scholars’ dinner took 
place on the 9th inst. at the Hotel Cecil, with Mr. T. A. Rickard, 
editor of the Hagineering and Mining Journal of New York, inthe 
chair ; he was supported by a large gathering. The occasion was 
a momentous one, for the fate of the old school is in the hands of 
a mysterious departmental committee, from which School of Mines 
men have been excluded, and as the chairman put it, one does not 
know whether the schoolisan educational dodo ready todisappear or a 
phrenix destined to rise again to greater usefulness, The'chairman, 
in a vigorous address, drew attention to the paramount importance 
of the mining industry to the welfare of the world, and showed it 
to be a subject worthy of a special educational institution, as, in 
fact, it has in various countries in the world. He, moreover, 
remarked that the Koyal School of Mines had men engaged in 
important posts all over the world, and that out of a dozen leading 
text-books accepted as authoritative in America, eight were 
written by Royal School of Mines men. He protested against 
uniting the school to a nondescript institution whieh was unknown 
in the mining world, or a university which, until recently, was but 
an examination centre. The old students present signified their 
approval of the chairman’s sentiments by signing a memorial which 
was sent to the secretary of the Departmental Committee to put 
before the members of that body. The memorial set forth the 
views of the former students that the name the Royal School of 
Mines should be continued ; that the diploma of associate should 
be maintained ; and that the school, even although it might be 
ajiliated to some central institution, ought to be preserved as a 
separate body as regarded mining and metallurgical training, with 
its own special staff and organisation. Amongst other speakers 


were Professor Gowland, Mr, William Freheville, Mr. Ramplen 
Jones, Mr. Bennett Brough, Mr. Bedford McNeill, and Mr. D. A. 
Louis, the hon, secretary. 





INTERNAL COMBUSTION ENGINES. 


TuE first of a series of four Cantor lectures, on ‘‘ Internal 
Combustion Engines,’’ was delivered by Mr. Dugald Clerk, 
M. Inst. C.E., at the Society of Arts on Monday last, 
February 13th. The lecturer proposes to divide his subject 
between the four lectures as follows :—(1) ‘‘ Fundamental 
Principles ;’’ (2) ‘‘ Indicator Diagrams and Power Tests ; *’ 
(3) ‘* Examples of Internal Combustion Engines in Britain ; *’ 
and (4) ‘‘ Future Developme 1ts.”’ 

The first lecture was devoted to the exposition of ‘‘ Funda- 
mental Principles.’’ There was a good attendance. Mr. 
Dugald Clerk had provided a considerable number of interest- 
ing drawings, diagrams and models, and to these he referred 
from time to time. It will help towards a clearer compre- 
hension of the lecture if it is first explained that it was 
evidently the lecturer’s desire to bring home to his audience 
that there were two great classes of gas and oil engines, viz., 
the constant volume combustion engine and the costant 
pressure combustion engine ; and by considering carefully the 
factors affecting each type, to point out the way in which 
developments were moving, and incidentally to bring to bear 
on the past history of the industry a clearer light. 

First it was explained that a gas engine was in reality an 
air engine. In fact, in most engines the greater part of the 
working fiuid was the oxygen and nitrogen of the atmosphere. 
This air was heated by the use of inflammable vapour 
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therefore known as internal;combustion. The'lecturer referred 
to Professor Rankine’s paper before the British Association 
meeting in 1854 on the subject of air engines and to the early 
work of Kelvin, Stirling, and others. He drew attention, in 
particular, to the list of brilliant names included in those 
present at a meeting of the Institution of Civil Engineers in 
1855. Among them were Siemens, Cayley, Faraday, Brunel, 
and Stephenson. It was realised early that an air engine 
was, theoretically, capable of greater efficiency, not only than 
the steam engine, but also than the gas engine. Much work 
was therefore done on the air engine, but with little result ; 
in truth, it might almost be said that the air engine had 
made no advance. The great difficulty lies in the heating of 
theair. In 1840 the experiment was tried of passing the 
working fluid through a furnace, fed with solid fuel, but 
without any successful issue. In modern practice the air is 
raised to the proper temperature by internal combustion in 
the working cylinder. The lecturer contrasted the effects of 
these two methods. In the old kind the best results were 
got when working with small quantities of air—i.e., when 
the engine was of verylow power. In the modern kind, on the 
other hand, the larger the bulk of the working fluid the 
better, as then the average distance to the sides of the walls 
is greater. In addition, the latter is incomparably the 
better adapted to higt temperatures and rapid heating. The 
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general result is a great increase inefficiency, even up to 25 
per cent. and beyond. 

Mr. Clerk then pointed out the advantage to be gained in 
considering thé theoretical efficiency of the gas engine by 
regarding it as an air engine, in which heat could be added 
and subtracted at almost infinite rates. The great feature 
of the cyclic processes undergone is the compression before 
ignition. The advantages of compression were first shown 
by the lecturer in his paper before the Institution of Civil 
Engineers in 1882 ; before then the curious theory of stratifi- 
cation held the field. He then proceeded to discuss the deve- 
lopment of the principles mentioned at the beginning of these 
notes, and broke ground first with the familiar Carnot cycle. 
By way of illustration the lecturer went through the descrip- 
tion of a particular Carnot cycle which he had carefully 
drawn out. The diagram resembled a new moon of a few 
days’ age, and the usual adiabatic and isothermal processes 
were described. The maximum pressure was 500 lb. per 
square inch, and for the particular case taken it was stated 
that the efficiency was 0°64. As illustrating, however, the 
enormous bulk necessary for such an engine it was stated that 
for the diagram shown the mean effective pressure was but 
6 Ib. per square inch. Mr. Clerk said that Diesel had tried 
to work on the Carnot cycle, but had had to depart from it. 

The main point of the lecture was now made. Heat could 
be added to the working fluid whilst the volume was 





stationary, and, indeed, this was the usual way. Diagram I. 
illustrates the type of indicator card hypothetically obtain- 
able in this way. It shows air taken in at the temperature 
and pressure of the atmosphere, compressed to one-fifth adia- 
batically, then heated while the piston is stationary to a 
pressure of 500 Ib. per square inch, then expanded adiabati- 
cally to the original volume, and, lastly, cooled to atmos- 
pheric temperature. This gives a mean pressure of 105 lb. 
per square inch, and an efliciency of 0:48. 

The alternative method is to compress direct to 500 lb. per 
square inch—in the example considered—and then add the 
heat whilst the piston is moved out so as to keep the pressure 
constant. This necessitates a greater initial compression— 
i.e., to about ,'; instead of $—but the mean pressure is raised 
to 117 lb. per square inch and the efficiency to 0°64. 
Diagram II. shows the corresponding form of indicator card. 

The former type is that of most gas, oil and petrol engines 
of to-day. The latter type is represented exclusively by the 
Well-known oil engine of Diesel. 

Reference was next made to the remarkable fact recently 
explained by Professors Unwin and Callendar that for similar 
limiting conditions the same efficiency was hypothetically 
obtainable, whether the heat were added at constant volume, 
constant pressure, or constant temperature. The lecturer 
showed a table of hypothetical efficiencies on the air engine 
standard corresponding to various degrees of compression. 
Thus, for a compression of 4 the efficiency was 0-246 ; for }, 
0°55; for #5, 0°61; for 4, 0°70; and for the limiting case 
of a compression of ;}, the efficiency rose to 0°85. The next 
reference was to the effect of high compression as illustrated 
by the super-position of several diagrams. The treatment 
here was less clear than that of the preceding matter. 

The lecturer came then to real efficiencies. He referred to 
Bunsen’s experiments on the temperature of explosion, and 
then to his own in 1886. These alaasieal experiments are so 
well known that a detailed description of them would be a 
work of supererogation. It suffices to say that they showed 
clearly the great gap in our knowledge as to what becomes 
of the heat which the explosion liberates. Only some 
60 per cent. of the calculated temperature is ever reached. 
Many theories have been put forward to account for this ; 
the papers before the British Association for the last three 
years give most of them. Mr. Dugald Clerk gave two of 
them, viz., variable specific heats and after-burning. The 
former is that held by a strong French school, and by not a 
few in this country ; the latter theory was, however, preferred 
by Mr. Dugald Clerk, possibly as the outcome of the yet 
unpublished work to which he referred. 

An example of heat losses was next given, based, however, 
on the after-burning theory. It was that of a cycle in which 
all the heat was added at constant volume, with the limiting 
conditions shown in Diagram I., and with an efficiency, 
therefore, of 0°48, It was assumed that the heat lost to 
the cold cylinder walls was exactly equal to the heat added 
by after-burning; then, as the maximum realised pressure 
is only about 50 per cent. of that due to the energy known 
to exist in the charge, it followed that the efficiency would 
only be about half of 0°48—i.e., 0°24. Of course, these 
were only assumptions. It was added that in a large 
engine the heat losses would be less, and the efficiency 
might rise to 70 per cent. of the theoretical. Although 
Diesel has succeeded in building successfully engines to work 
on the ‘‘ constant pressure ’’ cycle with oil for their fuel, it 
has not yet been found possible to do the same with gas 
engines, owing to the danger of the inflammable mixture 
pre-igniting. 

Mr. Clerk concluded his interesting discourse by promising 
to go into the practical questions at his next lecture, and in 
the meantime referred those who desired further details as to 
heat cycles to his James Forrest lecture before the Institution 
of Civil Engineers. 








INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
SrvpeNnts.—The fourth general meeting of the present session of 
this body was held on the 3lst ult., at the Institution Rooms, 
Glasgow—Mr, J. E, Harrison, M. Inst. C.E., presiding—when a 

per was read by Mr, Andrew Home Morton, Assoc. M. Inst. C.E., 
M.1.E.E., on the ‘Chemical Treatment of Sewage,” with special 
reference to the Glasgow Corporation sewage works at Dalmuir. 
The paper described the construction of these works from their 
commencement to their completion, and more particularly the 
mechanical plant for the treatment of the sewage, special atten- 
tion being given to the various improvements which had been 
carried out at Dalmuir as the result of experience gained at the 
older works dealing with the eastern section of the city’s sewage 
at Dalmarnock. An interesting discussion followed. The four- 
teenth annual dinner of the Association was held in the St, Enoch 
Hotel, Glasgow, on the evening of the 2nd inst., Mr. Harrison, 
the ete presiding, and being supported by Messrs. A. 
Marshall Downie, B.Sc., J. B. Brodie, and Malcolm McPherson, 
vice-presidents, Amongst others present were Dr, A. B. W. 
Kennedy, vice-president of the parent Institution ; Dr. J. H. 7. 
Tudesbery, secretary; and ©. P. Hogg; W. R. Copeland, 
R, Gordon Nicol, members. After loyal and local toasts had 
been given, that of ‘‘The Institution of Civil Engineers” was 
proposed by Mr. Alexander Findlay, who said that since the Insti- 
tution received its charter from George 1V., seventy-seven years 
ago, the amount of work which its members had been permitted 
to do for the world was marvellous, Some people seemed to think 
that the business of civil engineers and others was pretty near at 
an end ; but if they could bring their eyes more to contemplate 
the way in which the world was being opened up if all directions 
they would be inclined to be optimistic rather than pessimistic. 
The trader, the civil engineer, and the missionary were doing the 
most of this great work of opening up the world, and great as the 
changes effected had been since the inception of the Institution, 
there was likely to be within the next half century still greater 
and more wonderful development. The younger men, it should 
be hoped, would worthily continue the work for the benefit of the 
human race which had been begun by their predecessors, Dr. 
A. B. W. Kennedy, F.R.S., Viee-president of the Institution, in 
replying to the toast, said the Institution had greatly changed 
during the thirty years he had been connected with it. It had 
been continually enlarging and liberalising its ideas, and had 
certainly altered for the better. Lately they had made some 
departures in the admission of their electrical brethren, whom 
they could no longer exclude from membership; and other 
hanges had ineluded the establishment of examinations which, 
on the whole, he thought had been beneficial. They had also 
tried to associate the Institution more closely with its coiintry 
members—that was to say, outside of London, and in the Colonies 
and abroad—as far as that was possible without decentralising the 
Institution itself. It had been associated in the past with al! the 
greatest men in the engineering profession, and he hoped that it 
would continue to be so in the future, Other toasts were ‘‘Our 
Guests,” proposed by Mr. C. P, Hoge M. Inst, C.E., replied to by 
Mr. R. Gordon Nicol, M. Inst. ( E., Aberdeen; and “ The Glasgow 
Association of Students,” proposed by Dr. J. H. T. Tudsbery, 
secretary of the Institution, and replied to by the chairman, 
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RAILWAY MATTERS, 


Ar the end of the last half-year there were 710 loco- 
motives, 1903 coaching and 12,030 goods vehicles on the North- 
Western Railway of India, 


Tux Minister of Railways in Austria has ordered from 
the Austrian Rail Syndicate 40,000 tons of steel rails at prices 
varying from 172 to 180 crowns per metrie ton, equivalent to about 
£8 6s, 6d. per ton. 


Acip Bessemer steel is almost universally used for 
rails in the United States. Some small quantities of basic 
Kessemer steel rails have been laid, but no information is obtain- 
able as to the results obtained in service, 


Tur Bolletino delle Fimanze in ® recent issue states 
that a new special railway tariff for the transport of food products 
consigned to foreign countries has been approved by the Italian 
Minister of Public Works, and will come into force on Ist April 
next, 

Tue Mexican Government has granted a concession to 
General Augustine Pradillo to construct and operate a road from 
Zitacuaro, in the State of Michoacan, east to the town of Joconusco, 
near the city of Mexico, eighty-five miles. Under the terms of 
the concession the road must be completed within three years. 


Tur Rothschilds, of Paris, who own the Inguran copper 
mines in the State of Michoacan, are having a survey made for the 
railroad which they propose to build from the mines north to a 
connection with the National Railroad of Mexico at Patzcuaro, 
sixty miles. This railroad is necessary to the development of the 
copper mines, 


Ir is stated that a company entitled the “Alaska 
Central Railway” has been formed by American and Canadian 
financiers to develop the trade in the interior of Alaska. The 
capital of the company is £3,400,000, and the line will start from 
Port Seward on the South Coast, and run through the centre of 
the country, striking the Yukon River. 


Ir is announced that the locomotive testing plant of 
the Pennsylvania Railroad, which was an exhibit at the St. Louis 
Exhibition, is to be permanently installed at Altoona, Pa. The 
plant will become a permanent feature of the company’s equip- 
ment and will be operated in connection with the chemical and 
physical laboratory to be established in the near future. 


Tur British Commercial Agent in Russia reports that, 
according to the J/rkutsk Viedomosti, with the laying of a second 
track it has been decided to bring the traffic capacity of the Trans- 
Baikal line up to forty pairs of trains per day. A special commis- 
sion from the Ministries of Ways, Finance, and State Control has 
been despatched to determine the supplementary works necessary. 


Accorp1nG to the Western Electrician of Chicago, the 
California Gas and Electric Corporation, San Francisco, Cal., has 
placed an order for three 4000-kilowatt, 3-phase, 13,200-volt, 
25-cycle, 83-revolution, revolving field alternators, to be driven by 
6000 horse-power gas engines. The sets are to furnish reserve 
capacity for working all street railways in San Francisco and 
vicinity. 

FIRE-ENGINE cars have been added to the equipment 
of the Metropolitan Elevated Railway, of Chicago, for the purpose 
of fighting fires that may occur along the line. Within the car 
are two pressure tanks of 100 gallons capacity for a chemical 
solution, and also a storage tank of 200 gallons capacity. Each of 
the smaller tanks has 150ft. of hose attached. The cars are 
stationed at the four terminals of the road. 


Recent Ly a car failed to grip the rails on the Barker- 
end-road incline at Bradford, owing to the greasy state of the 
line, and started to go backwards, although the driver checked 
the pace by the application of the brakes. Finally it was stopped 
through colliding with a car bound for the same point. ‘hough 
the impact was considerable, no injuries were sustained by the 
passengers beyond a shock, except in the case of two ladies who 
jumped off, 

Art the half-yearly meeting of the Lancashire and York- 
shire Railway Company the chairman, speaking with regard to the 
Liverpool and Southport line, said that the company could not at 
present tell the precise cost of working in comparison with steam 
traction, but reliable accounts were being kept, which would enable 
this to be done in due course, The increase in the traffic had far 
exceeded their most sanguine expectations, In the month of 
December alone, when the densefogs occurred, they had an inerease 
of 104,000 passengers on that section. 


TE work in connection with the widening of the line 
between Kirkdale and Walton Junction, on the I hire and 
Yorkshire Railway, has been completed. The old tunnel, which 
commenced at Kirkdale Station and continued to within a short 
distance of Walton Junction, was 1149 yards in length, and two 
lines, which were used by both fast and slow trains, met the 
requirements of the railway company up to a year or two ago, 
when, in consequence of the congested state of the traffic, it was 
deemed advisable to make some alteration in the system. 


Provipep the City Councils of Minneapolis and St. 
Paul make appropriations sufficient to repay the company for the 
expenditure entailed, the Twin City Ra: Transit Company, 
operating in and between these cities, will, says the Street Rai/- 
vay Journal, build two flat cars for the transportation of fire 
apparatus from one city to the other. One ear will be kept in 
each city, and in thirty-five minutes after request has been made 
from either place for assistance, the apparatus would be ready for 
service in the other city. The value of this proposal to the cities 
concerned is inestimable, 


Tue Baltimore and Ohio Railway has placed in service 
a freight engine of the Mallet compound type that weighs 
334,500 lb. This monster has twelve drivers of 56in. diameter, 
arranged in two groups. The forward group is operated by the 
low-pressure cylinders and the rear group i the high-pressure 
cylinders. This grouping enables the locomotive to take a curve 
of shorter radius, and the large total wheel base—30ft. 6in.— 
favours the rails. There are said to be nearly two miles of 
boiler tubes in this remarkable locomotive, and the boiler pressure 
may be carried as high as 235 Ib. 


Bripcg No. 274C on the Canadian Pacific Railway 
is a viaduct about 1200ft. long and 120ft. high, at Ship Pond 
Stream, Me. It is a single-track deck structure with 30ft. and 
60ft. alternating spans carried by twelve 30ft. riveted towers, 
except at the centre, where there is a 100ft. span over the water. 
The spans have gpa | been replaced by new plate-girders on the 
old towers. The new 100ft. span is built with the upper corners 
of the web recessed to afford seats for the adjacent 30ft. girders. 
The girders are 102ft. 4in. fong over all, have a depth of 9ft. back 
to back of ang’e:, are cambered #in., and are spaced 10ft. apart on 
cantres, 


A very large vacuum yet for car-cleaning has just 
been erected in the yacds of the Central Railroad of New Jersey 
at Jersey City. The piping covers a yard 3600ft. long, and about 
three miles of pipe, 2in. to 5in. diameter, has been laid. Taps 
are connected to these mains at short intervals, and flexible hose 
is run from these cocks, entering the cars through a door or 
window. The air removed before reaching the central vacuum 
pump passes through two dust separators, the first of which clears 
the air of 90 per cent. of the grit and dust ; the second separator 
draws the air through water in which corrosive sublimate is used, 
and completes the purification, 








NOTES AND MEMORANDA. 


Tue proposed electrical installation at the Cumberland 
lunatic asylum is estimated at £6600, 


Ir is proposed to extend the mineral water pump room 
at Harrogate at an estimated cost of between £1500 and £2000. 


“Sutpaur, which is a nuisance and an impudent 
adulterant among the metals,” saysthe American Machinist, ‘‘ still 
has a way of keeping itself uncontaminated. American pro- 
ducers of sulphur offer it 99-9 per cent. pure.” 


Be.erom is taking front rank in European cement 
exporting nations, [Last year she sent abroad nearly 600,000 tons. 
or nearly 3,000,000 barrels, coming to the front as one of the 
largest, if not the largest, of European exporting nations. 


Last year an aggregate of 39,941,897 tons of vessels 
from foreign countries and British possessions, with cargoes, 
entered at ports in the United Kingdom, as against 39,903,017 tons 
in the preceding year, while the clearances aggregated 48,466,364 
as compared with 47,399,966 tons in 1903. 


A Siam paper says the Menam River is to be tapped at 
a point above all possible sources of contamination, and pure water 
is to be brought to Bangkok in pipes. The cost is put down at 
about one crore—ten millions—of rupees. Good water is badly 
required in Bangkok, and the public health would be greatly 
improved if it were available. 


Tue returns for January show an aggregate trade of 
£72,000,0.0, exclusive of re-exports to the Colonies. If continued 
at the same average per month that means a total trade of between 
£800,000,000 and £900,000,000 for the year. For January the 
imports are £1,500,000 more, and the exports £1,000,000 more, 
than in the January of last year. 


A stone hammer, measuring 6in. in length, and 2}in. 
at its widest part, with the eye lin. in diameter, and weighing 
25 oz., has recently been unearthed at Crocken Tor, near Prince- 
town, Devonshire. The hammer, which closely resembles in shape 
the steel hammers still used for stone dressing at the granite quar- 
ries on Dartmoor, is estimated to be at least 2000 years old, 


Ir is stated that a cantilever bridge under construction 
across the St. Lawrence at Quebec will centain a longer span than 
any bridge yeterected. The bridge consists of two approach spans 
of 210ft. each, two shore arms, each 500ft. in length; and a great 
central span, 1800ft. in length. The total length of the bridge in 
4220ft , the span mentioned being estimated to be the longest yet 
built by 90ft. 


Tue imports of chemicals, drugs, dyes, and colours in 
January amounted to £745,719, against £642,907 in 1904, an increase 
of £102,812. The imports of bleaching materials in January were 
valued at £4940, against £5656, and of soda compounds £10,868, 
against £8887 ia 1904. The exports of chemicals, drugs, dyes and 
colours in January amounted to £1,183,714, against £1,103,789 in 
1904, an inerease of £79,925, 


M. BerrHeot, secretary of the Louvre Museum, 
believes that he has discovered the secret of the agent used in 
embalming in ancient Egypt. After a laborious examination of 
the sarcophagi of the fifth and sixth dynasties, which dates back 
as far as 3500 B.c., M. Berthelot has come to the decision that the 
oil employed was simply castor oil, such as is still used in Ezypt, 
which has undergone some oxidisation, but retained during the 
long period its preservative qualities. 


Natura draught of 1‘Olin. and a temperature of the 
gases of combustion at the intake to the chimney of 525 deg. are 
reported to be the operating conditions at the power station of the 
Stark Electric Railway Company—which operates a 37-mile line 
extending from Canton to Salem, in Ohio—when one boiler is work- 
ing at its rating of 350 horse-power. This is a Stirling water-tube 
boiler, having 3500square feet of heating surface, and the chimney is 
of steel, 78in, in diameter and 150ft. high. 


Ir is reported that considerable energy is being thrown 
by French engineers and capitalists into the task of enabling 
France to meet the severe competition which the opening of the 
Simplon Tunnel willenable Geneva to bring te bearagainst Marseilles, 
One of the projects determined upon for counteracting Italy’s 
advantage is a great navigable canal connecting Marseilles with 
the Rhone. This will cost £2,840,000, and will involve a boring 
or tunnel 44 miles long, costing £1,320,000. 


On an estate adjoining Bromley Hill, Kent, where 
extensive excavations have been made recently, tons of oyster and 
other shells have been unearthed. The theory is advanced by 
some that centuries ago an arm of the sea reached this point— 
eight miles from London Bridge, and within one mile of the south- 
eastern extremity of the metropolis! Within a stone’s throw of 
the shell area has been found a wall of shells in a crumbling con- 
dition, which must be hundreds of years old. 


Tue Egyptian Journal Officiel for the 14th January 
contains the text of a Khedivial decree fixing the periods of time 
to be granted for the removal of various kinds of goods deposited 
on the wharves of Alexandria, except goods of which delivery has 
been taken by the Customs, or those deposited on sites hired for 
the purpose ; and providing for the imposition of an ‘‘ occupation 
tax” — droit a’occupation —on merchandise remaining on the 
wharves after the expiration of the period fixed. 


Tur latest development of the postcard announced 
from Vienna is the ‘‘ Speaking Postcard.” A thin layer of gramo- 
phone ‘‘ plaque” is fixed upon an ordinary postcard. To this 
** plaque” the sender of the card confides the communication he 
desires to make to his correspondent, and the card goes through 
the post in the usual way. Arrived at its destination, the card is 
made to deliver its message by means of a special phonographic 
apparatus, constructed by the inventor of the new card, 


Tue Pioneer Mail of the 6th January states that the 
Bombay Port Trust have decided to acquire a site for the bulk oil 
installations at Sewri well to the north of the docks and city. The 
new site is several miles removed from the existing one; the land 
is open agricultural land, cut off from the city by a range of low 
hills, The ground is also cut off from the harbour by ridges. The 
new harbour railway will pass close to the new site. A long pier 
will be run out, and steamers will be able to discharge their cargoes 
at all times. 


A piscovery of great interest to antiquaries has been 
made at Worcester. 1t consists of a Roman kiln in a perfect state 
of preservation. It is constructed entirely of fin. tiles and cement, 
and exhibits no sign of having been used. It is just within the 
city wall, which dates back to the time of the Commonwealth ; but 
the front of the house in which the discovery was made ap; to 
be built upon a wall of Roman character, constructed of 2¥in. tiles 
and 2}in. bricks laid alternately. Pieces of plastic fresco have 
also been found in the cellars. 


Some new and s:mple radium experiments have been 
described by Professor O. Rebuffat, an Italian physicist. On 
rubbing a glass tube with wool in a medium containing a radium 
salt, a luminous glow followed the wool, and a glow also appeared 
when the finger was brought near the excited glass. Using a 
vacuum tube brought into connection with a tube of radium salt, 
a brilliant glow appeared inside when the outside of the glass tube 
was rubbed with wool. This experiment, it is believed, makes it 
possible to demonstrate the production of emanations from radium 
mixtures of low grade or feeble activity. 





MISCELLANEA. 


WE learn that Mr. Basil H. Joy has sent in his 
resignation as head of the Technical Department of the Automobile 
Club. 

Durinc the past ten years England has spent 
£70,000,000 on her Navy, and France, Russia, and Germany com- 
bined £8%,300,000, 

Ir is expected that his Majesty the King will perform 
the opening ceremony in connection with the new University of 
Sheffield in the first or second week in October. 

Naptes, says Mr. Consul-General Neville-Rolfe, is now 
probably the best drained city in the world, and it certainly has 


|a@ water supply which is surpassed by no other town, large or 
] 


small, 


Ir has been decided to hold the annual dinner of the 


| Manchester Section of the Institution of Electrical Engineers at 


the Midland Hotel, Manchester, on Friday, March 10th, 1905, at 
6.45 p.m. for 7.0 p.m. 


A @uaranTEx fund of £5000 is being raised in connec- 
tion with the visit of the Iron and Steel Institute to Sheffield 
in September next. The Duke of Norfolk has given a donation 
of £50. The guarantee fund is being heartily supported. 


A MirtwavkEE firm is constructing a new dry dock and 
marine railway combined at that port. Instead of being built 
below the water level with a lock construction, it will be above the 
water-line, and the boats will be hoisted into it by means of 
mechanical apparatus. 


An Act of Parliament, which it is hoped may open up 
am industrial future fur Naples, received the Royal sanction on 
July 3th, 1991. Its scope is purely commercial, and is framed 
with a view to create an industrial centre where none exists, or, in 
fact, ever has existed. 


At the Cherbourg submarine station recently the 
submarines Morse, Francis, and Algerien, succeeded in diving while 
travelling at a speed of 8-5 knots. This result, which is of 
great importance for operations with submarines, is said to have 
never been obtained befcre. 


Recentiy Sir Edward Grey, chairman of the North- 
Eastern Railway Company, and the Right Hon. John Lloyd 
Wharton, deputy chairman, visited the Hartlepools, and 
made a private inspection of the site of the proposed new dock and 
other parts of the company’s system where improvements are con- 
templated. 

For the past year, a station for solar research has 
been maintained on Mount Wilson, California, by the Yerkes 
Observatory, with the aid of a grant from the Carnegie Institution 
of Washington. This station has now been replaced by a new 
solar observatory which has been established by the Carnegie 
Institution. 


Tue rebuilding of Baltimore, says Engineering Record, 
is taking place rapidly, although but a year has passed since the 
disastrous fire, which swept over 1554 acres of the city and 
destroyed 1382 buildings. The clearing of the wreckage is almost 
completed, and 377 buildings are either finished or under con- 
struction in the burned district. 


Tue plans and estimates for the improvement of 
Rangoon Harbour, which includes the extension of wharf and 
go-down accommodation and equipment with hydraulic machinery, 
at a cost of about 154 lakhs, having been approved by the 
Governor-General in Council and sanctioned by the Burma 
Government, the work will be put in hand at once, 


An important development in the use of submarine 
boats in the British Navy will, so it is reported, shortly be made, 
and a large number of engineer officers are specialising in the know- 
ledge of their machinery, and the general details of their functions, 
The periscope is receiving special attention, as it is considered 
that it is capable of being made more effective in steering. 


Tue Australasian Chamber of Commerce in London 
have passed a resolution urging that effect be given to the recom- 
mendations of the Departmental Committee presided over by Lord 
Jersey, that a Minister of Commerce be appointed by the Govern- 
ment, more particularly from the point of view that such an 
app2intment would be beneficial to the trade relationships of the 
Empire. 

WE understand that Mr. Wm. Edgar Allen, of Whirlow 
House and Imperial Steel Works, Sheffield, has offered £10,000 
to the Sheffield University Fund, on condition that four other 
sums of £10,000 each are subscribed. This would make up the 
balance of £50,000 required to complete the fund. Mr. Allen, 
as an alternative, offers £5000 if nine other sums of £5900 are 
forthcoming. 


Tse Lower House of the Prussian Diet has passed 
the Bill authorising the construction of the Rhine-Weser Canal, 
with an extension to Hanover. The House, by 256 votes to 132, 
with two abstentions, subsequently passed the second reading of 

ph one of the General Canal Bill, empowering the Govern- 
ment to expend the sum of 334,575,000 marks for the construction 
of waterwavs. 


Tue commissioning of the new warship Antrim, next 
month, will be followed by a somewhat novel jfunction. The 
inhabitants of County Antrim have had manufactured iv Belfast 
three large silver loving-cups, weighing about four hundred 
ounces, of Irish design. ese will be presented to the ship, the 
first two for competition annually among the officers and men, the 
third is to adorn the captain’s cabin. 


Ir is stated that the office of president of the Royal 
Naval College, Greenwich, jis to be abolished. The appointment is 
now held by Sir Robert H. Harris, K C.B., K.C.M.G. The post of 
governor of the college will still be held by the First Lord of the 
Admiralty by virtue of his office, but the executive head of the 
college will in future be a captain, the change taking effect when 
Sir Robert Harris’s appointment expires. 


Tue effect of the international tariff in North Australia, 
which has made dutiable a number of articles which were formerly 
non-dutiable, has shown itself in the facts that recently a contract 
which had been put up to tender publicly was given toa Portland 
cement company of Sydney, Australia, and that the actual price 
was considerably below the figure at which cement could have 
been purchased before the imposition of the tariff. 


Tur Toronto News states that the Western members 
of the Canadian Institution of Civil Engineers object to the 
centralisation of the Society in Montreal. At the annual meeting 
letters were read from membersin Western Ontario, and in Mani- 
toba, who maintained that the Society did nothing for them, and 
that they consequently intended to withdraw. It was also objected 
that the Society’s operations had fallen into the hands of a very 
few, to the detriment of the organisation as a whole. 


A REGULATION just issued by Canadian steamboat 
inspectors, says Marine Review, requires all vessels trading between 
Canadian ports to be subject to the provisions of the Canadian 
Steamboat Act, regardless of where they are owned. The order 
will affect an immense amount of tonnage brought from Europe 
for the lake trade, and will also apply to pleasure yachts owned by 
Americans touring in Canadian waters. It is likely that the 
Government will be asked by vessel owners to make at least the 
inspection of English Lloyd’s acceptable. 
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FOREIGN AGENTS FOB *AE OF THE ENGINEEB. 


AUSTRIA.—F, A. Brocknavs, 7 Kumpygasse, Vienna. 
CHINA.—Kg.ty anp Watsn, Limirap, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue de la Banque, Paris: 
GERMANY.—AS#ER AND Co., 18, Unter den Linden, Berlin. 

F, A. Brocknavus, Leipzic; A. Twerrunyver, Leipzic. 
INDIA.—A. J, CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
1TALY.—LoxgscHeR AND Co., 807, Corso, Rome ; Bocca Freres, Turin, 
JAPAN.—KELLY AND WALsH, Limirep, Yokohama. 

Z. P. Marvuya anv Co., 14, Nihkonbashi Tori Banch 
RUSSIA.—C. RickgER, 14, Nevsky Prospect, St. Petersburg. 

§. AFRICA.—Ws. Dawson & Sons, Lumrrep, 7, Sea-st. (Box 489), Capetown 

Gorpvon anv Gortcn, Long-street, Capetown. 

R. A. THompson AND Co., 88, Loop-street, Capetown. 

J. C. Jura anp Co., Capetown, Port Blizabeth, Johannesburg 

East London, Grahamstown, King Williamstown, Stellenbosch 

Hanvgt House, Liuirep, Kimberley. 

ADAMS AND Co., Durban and Maritzburg. 
AUSTRALIA.—Gonpon anp Gorton, Melbourne, Sydney, and Brisbane. 

R. A. THompsow AnD Co., 180, Pitt-street, Sydney; Melbowrne, 

Adelaide and Brisbane, 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontTreat News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrerwationaL News Co., 88 and 

85, Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anp Watsu, Liurrep, Singapore. 
CEYLON.—Wayartna anv Co., Colombo. 
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SUBSCRIPTIONS. 


Tux Enoineer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 lds. 6d. 
Yearly (including two double numbers) .. £l 9s. 0d. 


C.roTH Reaptne Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


credit occur, an extra charge of two shillings and sixpence per annur-. 
will be made. 


Foreign Subscriptions will, until further notice, be reccived at the rates 
given below. Foreiga Subscribers paying in advance at these rates 
will receive Tot Enoinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoinger, and 
accompanied by letter of advice to the Publisher. 


Tain Paper Cortes. Tack Paper Corres. 


Half-yearly .. .. £0188, Od. | Half-yearly £1 Os. 8d. 
Yearly £1 168. Od.| Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


t@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. en 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
8 Post-office Order in payment, Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six e’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishi of the 

Sydney White; a 


Paper are to be addressed to the Publisher, Mr. ; all other 
letters to be addressed to the Editor of Taw EwGiNaEr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON."’ 
Telephone—No. 13352 Central. 








PUBLISHER’S NOTICES. 


»” If any subscriber abrocd should receive THE ENGINEER in an 

imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the Eee is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office, 


WARNING. 


*,” We find it necessary to state that a certain person with apparently 
Sraudulent intent, who has been giving number 33, Noxfolk-streel, 
Strand, as his address in London, has no connection with this 
Journal, and has no authority whatsoever to use THE ENGINEER 
Office for this purpose, 


TO CORRESPONDENTS. 


£7 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by use may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4@F All letters intended for insertion in Taw Enoinwemr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

sar ~We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


J. E. R.—Write to the Secretary, Institution of Naval Architects, 
Ade)phi-terrace, W.C 

V. B. (Leicester).—A rule that is sometimes used is to divide 200 by the 
diameter of the cutter in inches; this gives the minimum number of 
revolutions per minute. 

Loco. (Earlsfield).—It certainly is not the usual practice to steam jacket 
locomotive cylinders. Asa rule there is no room todoso. It might, 
as you suggest, be done with outside-cylinder engines, at any rate, in 
America, where there is more space in the tunnels and few high plat- 
forms, but we do not know of its being generally adopted anywhere. 

G. 8. (Bradford) —You are misinformed. The Admiralty has spent much 
time and money in endeavouring to find a thoroughly satisfactory 
means of burning oil fuel. One of the greatest difficulties is that, 
under certain conditions, when the furnaces are forced too much a 
black and pungent smoke is emitted. The dangers of carrying oil in 
bulk in warships, the loss of the protection which coal is believed to 
afford, have also to be taken into account. A full description of 
burners for marine boilers will be found in a recent paper of the Naval 
Architects. 

P. (Ireland).—The following is a list of railways on the West Coast of 
Africa, with their agents or representatives in this country or on the 
Continent :—Angola-Royal Trans-African (Companhia Real dos 
Caminhos de Ferro Atravey d’Africa); this company has a secretary 
(T. Castelli) and offices at 5, Throgmorton-avenue, E.C. Congo Free 
State, Matadi-Stanley Pool (Ciedu Chemin de Fer du Congo), Sécrétaire- 
Genl., Monsieur A. J. Wauters, 18, Rue Bréderode, Brussels. German 
South-West Africa, Swakopmund to Windhuk; European agents, 
Auswartiges, Amt, Kolonialabtheilung, Berlin. Gold Coast, Govt. Rail- 
way, Sekondi to Kumasi; agents, the Crown Agents for the Colonies, 
Whitehall-gardens, Westminster. Lagos, Iddo to Ibadan; agents, 
Crown Agents for the Colonies. Senegal, Daker to St Louis ; Admini- 
strateur Delégué, A. de Trug, 19, Rue Cambacéres, Paris. Sierra Leone 
Government Railway ; the Crown Agents for the Colonies. 








INQUIRIES. 


PORTHOLE CUTTERS. 

Sir,—Can any of your readers oblige me with the names of makers of 
machines for cutting circular portholes in ships’ sides, and particularly of 
the makers of Lyall’s machine for this purpose ’ H. E. 

February 15th. 


MEETINGS NEXT WEEK. 


Gresuam CoLiecr.—Tuesday, February 21st, and three following days. 
Four Lectures on “ The Infinitesimal Calculus ” (Second series), by W. H. 
Wagstaff, M.A. 

TRaMWAys AND Liont Raitways Association —Thursday, February 
28rd, at 8 p.m., in the Rooms of the Society of Arts, John-street, W.C. 
Paper, ‘‘The Waterloo and City Railway,” by Mr. Herbert Jones. 

LiverPooL Enoainrertina Socrery.— Wednesday, February 22nd, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary meeting. 
Paper, “Sundry Practical Notes on Dock Construction,” Mr. Fielden 
Sutcliffe. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, February 20th, at 





7.30 p.ni., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation -road, Middlesbrough. Papers: ‘‘Science in the Iron 
Foundry,” by Mr. J. E. Stead, F.R.S., F.1.C., &c. “ Pig Iron for Foundry 


Work,” by Mr. P. Munnoch. 

Tue InsTITUTION oF ELecTRICAL ENcingERS.—Thursday, February 23rd, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary general meeting. Discussion on ‘‘ The 
Value of Overhead Mains for Electric Distribution in the United 
Kingdom,” by G. L. Addenbrooke. 

Society or Arts.—Monday, February 20th, at 8 p.m. Cantor lectures: 
Il. ‘Internal Combustion Engines,” by Dugald Clerk, M. Inst. C.E. 
Tuesday, February 2ist, at 8 p.m. Applied srt Section. “The Queen 
Victoria Memorial as compared with other Royal Memorials Abroad,” by 
Marion H. Spielmann, F.8.A. Wednesday, February 22nd, at 8 pm. 
Ordinary meeting. ‘‘Some Misconceptions of Musical Pitch,” by John 
E. Borland. 

PuysicaL Society or Lonpon.—Friday, February 24th, at 5 p.m., at 
the Royal College of Science, Exhibition-road, South Kensington. 
Papers : ‘‘On the Curvature Method of Teaching Geometrical Optics,” by 
** Exhibition of Dr. Meisling’s Colour Patch Appa- 
ratus,” by Mr. R. J. Sowter. ‘A Method of Illustrating the Laws of the 
Simple Pendulum, and an Exhibition of String Models of Optical 
Systems,” by Mr. J. Schofield. 

Tue InstTrTuTION oF Crvi1L Enorngers.—Tuesday, February 2ist, at 
8 p.m. Ordinary meeting. Discussion, ‘‘ Alfreton Second Tunnel,” by 
Ernest Frederic Crosbie Trench, M.A., B.A.I., M. Inst. C.E. ‘The 
Reconstruction of Moncreiffe Tunnel,” by Dugald McLellan, M. Inst. C.E. 
Paper, ‘‘ Surface-condensing Plants, and the Value of the Vacuum Pro- 
duced,” by Richard William Allen, Assoc. M. Inst C.E. Friday, 
February 24th, at 8 p.m. Students’ meeting. Paper, ‘“‘ Morecambe 
Sewerage, Method of Laying a 15in. Cast Iron Sewer under the London 
and North-Western Railway,” by F. D. Flint, Stud. Inst. C.E. ‘‘ The 
Reconstruction of Bow Bridge over the River Lea,” by H. M. Rootham, 
Stud. Inst. C.E. 
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DEATH. 


On the 10th inst., at Lyndhurst, Gosforth, Newcastle-on-Tyne, aged 38, 
Frank THEODORE MARSHALL, only son of the late Francis Carr Marshall, 
of Tynemouth. 
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TANK ENGINE DERAILMENTS, 


THE temperate and well-informed article by Mr. 
Rous-Marten, which we published last week, is a 
useful contribution to an interesting discussion. 
Mr. Rous-Marten is, like ourselves, absolutely dis- 
passionate. Our object is the same, to come at 
the truth. We think that a period has arrived 
when the issues may be set forth definitely, and 
the questions raised cleared of the haze of words 
with which they have been partially—it may be 
unavoidably—enveloped. 

To begin, then, we may say that, so far as can be 
seen, the discussion originated with Mr. Clement 
Stretton, who asserts that tank engines are not safe 
at high speeds; that they have been responsible 





for many bad accidents, and that his views are 
supported by the Board of Trade. It will be observed 
that so far he has not been able to find help 
from any one influentially concerned in the working 
of railways, while his own experience is simply that 
of an amateur, backed up, he tells us, by that of 
many drivers and firemen. As for the Board of 
Trade inspectors, it does not appear that they 
possess any special knowledge which renders their 
opinion of more value than is that of the locomotive 
superintendents of this and several other countries. 
If we are to believe Mr. Stretton and the Board of 
Trade, then the daily practice of the railway com- 
panies is all but criminal. This is the position in a 
very few words; if we err at all it is that we do 
not state the case as strongly as Mr. Stretton would 
like. 

Now the outsider, the man in our own position 
and without prejudice, will naturally as we think, 
ask in the very first place what is the evidence that 
tank engines are more liable to derailment than 
tender engines ? It is very easy to argue that the 
tank engine is not intended to run at high 
velocities; it is too short; it is too likely to 
“wobble” or oscillate; it lacks the steadying influ- 
ence of the tender, and so on. All this is, how- 
ever, merely an expression of opinion, the value 
of which depends on the competence of the person 
who holds it. If an expert—say, Mr. Churchward 
or Mr. Whale—spoke to this effect, then much 
importance ought to be attached to what they 
said.. A condemnation of the tank engine 
by experienced locomotive superintendents ought 
to go far to limit their use to very slow trains. 
But there is tro such condemnation before 
us; quite the contrary. We come back then to 
Mr. Stretton and the Board of Trade, who are not 
experts in the sense that Mr. Whale or Mr. Church- 
ward is an expert; and discarding their opinions as 
of very secondary importance, we ask them for 
facts. We believe that we do the subject more than 
justice if we say that one derailment of a tank 
engine when drawing a train at a fairly high speed 
takes place every eighteen months, and for a con- 
siderable proportion of those derailments the con- 
struction of the engine has not been responsible ; 
but the derailments of tender engines have been 
far more numerous. The argument runs that 
this may be so, but the mileage run by a 
tender engine before it leaves the line is much 
greater than is that of a tank engine. A 
correspondent pointed out in our columns a few 
weeks ago that this is really the crucial point, and. 
he was quite right. Before it can be proved that 
tank locomotives are more unsafe than tender 
engines, we must have the mileage run by tank 
engines all over the kingdom per accident, and com- 
pare the figures with similar statistics of tender 
engines. Thus, for example, let us say that 3000 
engines on a given railway system run 60,000,000 
miles a year; of these 3000 engines one-tenth, or 
300, are tank engines and run fast trains. One de- 
railment takes place per year. If the same pro- 
portion holds good for the remaining 2700 engines, 
then nine derailments must take place among 
the tender engines per year. If the number 
is less, then the first step has been taken to 
establish a case against the tank engine. The 
second step will be to prove that the conditions 
of derailment and of running are the same all round. 
It. must, in a word, be proved that the tank 
engine went off the road because it was running at, 
say 60 miles, an hour, while the other engines with 
tenders maintained this and speeds of 65 to 70 
miles an hour without derailment. It is nothing to 
the purpose to point to derailments of tank engines, 
and say there is the proof that they ought not to be 
used. Precisely the same argument may be em- 
ployed to condemn tender engines. They, too, are 
liable to derailment. Mr. Stretton’s contention is 
that only tender engines should haul fast trains, be- 
cause tank engines are more likely toleave the metals. 
Now, so far as we are aware, no evidence whatever 
has been brought forward to prove by statistics that 
tank engines are more liable to derailment than 
tender engines. It is quite easy to say that a tank 
engine is unsafe at high speeds; it is another 
matter to prove this; and it is not too much to say 
that neither Mr. Stretton, nor the Board of Trade 
inspectors, have ever attempted to furnish evidence 
that would be accepted in a court of justice to 
substantiate their view. 

But, it may be argued, this is not a question of 
comparison at all. It matters nothing what the 
tender engines do or do not do. The tank engine 
is essentially dangerous and unfit for hauling trains 
at high speeds. But this contention, far from 
rendering statistics unnecessary, makes them more 
than ever essential. We must set up a standard, 
and say that unless a certain mileage is run with- 
out a derailment the engine is unsafe ; but figures of 
some kind are essential. We must either have a 
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live computation, or “ bogey. What mileage 
would satisfy Mr. Stretton as bogey? How many 
miles must a given type of engine run without 
derailment to be considered safe ? 

A great deal has been said about oscillation, but, 
so far as we can see, no definite mechanical value 
is attached to the word. Violent oscillation may 
readily take place without producing derailment. If 
Mr. Stretton will make a trip in the guard’s van at 
the end of a fast goods train, he will experience an 
oscillation entirely without paraliel on any footplate. 
Many of the old four-wheeled passenger coaches 
jumped and rolled at high speeds in such a way that 
it was difficult to keep your seat without holding on 
tight, but they did not run off the track. The me- 
chanics of a derailment have never yet been inves- 
tigated. It is by no means easy to lift 6 or 8 tons more 
than an inch off a plain smooth surface like that 
of a rail, and precisely how the lifting takes place 
no one really knows. The most probable cause is 
not oscillation but rocking. Experiments made in 
France show that under certain conditions no load 
at all comes first on one leading wheel and then on 
the other for very short periods; but the derailment 
frequently takes place at the loaded, not the un- 
loaded side. Thus, in rounding a curve, the outer 
leading wheel is always held down with an extra 
load ; yet the engine usually, but not always, goes off 
outside. When we hear the steadying action of the 
tender named we at once wish to know precisely 
how this can affect a bogie far away in front. No 
doubt the action might be traced out; but it has 
not been done yet, at all events in practice. We 
are assured that a tank engine oscillates more than 
a tender engine. It remains to be proved, firstly, 
that this is the case; secondly, that the oscillation 
is dangerous; and, thirdly, the nature of the 
oscillation should be defined. Until we have data 
of the kind before us it is quite out of the question 
to pronounce a valuable opinion as to the fitness or 
unfitness of tank engines for fairly high speeds. 

Wé see that Mr. Rous- Marten refers to 
eumulative oscillation, and s3ems to think that 
it may become dangerous on a long run. This 
appeats to be the ‘“ wandering” motion of the 
engine to which we have already referred. It is 
not very common; we have experienced it on a 
Midland engine, and some of the ‘“‘ Waverley” type 
on the London and North-Western Railway were 
notorious for wandering; but nothing comes of it. 
The moment the engine touches a curve it ceases. 
If on the straight, it is only necessary to shut steam 
off for two or three seconds to put the engine “ out 
of step.” We cannot think of any form of oscilla- 
tion which would go on getting worse and worse 
for, say, half an hour, or an hour. If Mr. Rous- 
Marten has had direct experience at any time of 
this kind he ought to make the fact public; the 
known laws of oscillation do not justify his 
theory. 

On another page we give the result of the inquiry 
ewried out for the Board of Trade by Lieut.-Colonel 
Yorke, to determine the cause of the accident which 
occurred near Llanelly on the Great Western 
Railway on the 3rd of October. Concerning the 
evidence in detail, we may have more to say at 
another time. Confining ourselves for the moment 
to Colonel Yorke’s conclusions, we see that he is 
unable to say with any certainty why the train left 
the rails. He advances two hypotheses—one, that 
a broken side rod threw the leading engine off the 
road; the other, that oscillation had the same 
result. He coneludes that the train was run- 
ning at over 50 miles an hour; that at this 
speed the leading engine could not keep out 
of the way of the train engine; that the draw 
bar between it and the train engine Montreal 
became slack, steadying no longer existed, and the 
swaying of the overhang of the engine at each end 
did the rest. Furthermore, the shifting of the 
longitudinal centre of gravity to a point behind the 
central pair of wheels tended to lift the leading 
wheels. As for the broken rod, nothing can be 
said with certainty. As to the second point, the 
question of the speed at which a light engine can 
be made to run has been fully discussed recently in 
our columns. It is very much a question of the 
size of the driving wheels. Now, the diameter of 
the wheels of the tank engine is 5ft. lin., while that 
of the Montreal’s drivers is 5ft. 8in. The differ- 
ence is so small that it is to us obvious that 
at 50 or 55 miles an hour it was impossible that the 
Montreal should be able to haul a load of 196 tons 
besides its tender and push the tank engine as well ; 
and, furthermore, all the evidence goes to show 
that before starting, the coupling between the 
engines was screwed up tight, so that it must have 
required a great deal of push to make it slack. As 
to the third point, the shifting of the centre of 
gravity, we cannot see how that could have any 
effect further than slightly reducing the load on the 
leading wheels and increasing that on the drivers 





and trailers. But the engine, when full, carried 
nearly 16 tons on the leading wheels, and a reduc- 
tion of even a couple of tons would still leave ample 
weight. The leading bogie wheels of the Montreal, 
for instance, carried less than half as much. So 
far, then, we are driven to the conclusion that this 
must be classed with the Waterloo and a few other 
accidents as inexplicable on the only evidence 
available. 


MOTOR OMNIBUSES VU, TRAMWAYS. 


A SATISFACTORY solution of the problem of sub- 
stituting mechanically-propelled omnibuses for those 
which are now hauled by horses in the streets of 
London and provincial towns would be welcomed 
by almost everyone, both from a humane and sani- 
tary point of view. But it is astonishing to find that 
before the actual stage of working on a practical 
scale has been reached, predictions are being made 
that motor omnibuses will supersede electric tram- 
ways in a future not far remote from the present 
time. However sanguine we may beas to the pros- 
pects of mechanically-driven omnibuses, we are still 
face to face with the fact that for the present, at all 
events, and notwithstanding the orders reported to 
be in course of execution for a total of about one 
hundred. and fifty vehicles for several of the 
London companies, the work performed by the few 
motor omnibuses which are being tested on different 
routes in London can only be regarded as experi- 
mental from a commercial point of view, even if 
the vehicles themselves cannot be described as of an 
experimental character for the purpose in question. 
The real. practical test will be undertaken when, for 
instance, a single public transport company has 
tested, say, from thirty to fifty motor omnibuses in 
daily service for a period of one year. It will then 
be possible to draw up a balance-sheet showing the 
exact position of affairs after defraying working ex- 
penses and cost of maintenance and making allow- 
ance for depreciation, the latter item being no 
inconsiderable sum. In fact, from the owners’ 
point of view, the only question to decide is as to the 
financial capabilities of motor omnibuses—or, in 
other words, will they pay? It is quite immaterial 
from the omnibus proprietor’s standpoint whether 
the vehicles are petrol road cars, steam cars with 
oil used as fuel, or whether they are electric omni- 
buses, although the latter type has never made any 
headway, and, in all probability, it stands little 
chance of progressing. All the road car com- 
panies require to know is what motor omnibuses 
represent in pounds, shillings, and pence. Yet 
despite the fact that the companies are proceeding 
tentatively in the matter, there are not lacking 
advocates of mechanically-propelled vehicles on 
ordinary roads who see in the latter a substitute for 
electric tramways in the future for the working of 
passenger traffic in the streets of large cities. 

The idea does not, we believe, prevail among the 
omnibus owners themselves that the motor omni- 
bus is destined to supplant the electric tram car. 
It is certainly not entertained in electric tramway 
circles, where it is admitted that each type of vehicle 
has a useful sphere of activity. As far as omnibus 
owners are concerned, it is highly probable that 
they look forward to the possession of a means 
which will not only enable them to retain their 
existing patronage, but will also assist them in 
increasing traffic as far as possible, and at the same 
time place them in a position to compete more 
strongly with electric tramways on the same routes 
than is practicable with the existing horse 
omnibuses. In these directions the companies will 
doubtless be encouraged by the experience gained 
by those railway companies which have adopted 
both motor coaches on the railways and motor cars 
on the roads for the purpose of linking up country 
districts with the nearest railway station. - In this 
connection the Harl Cawdor, in addressing the 
shareholders of the Great Western Railway on the 
9th inst., stated amid the ae of the pro- 
prietors that the company had carried in the past 
half-year 1,250,000 passengers in rail motor coaches, 
and 400,000 persons in road motor cars. The noble 
Lord added that in more than one instance the 
directors were satisfied that the introduction of 
those vehicles had afforded the privileges which 
otherwise would have been provided by tramways. 
Although the two classes of coaches introduced by 
this particular railway company, and, for that 
matter, by any other railways, are not strictly com- 
parable to motor omnibuses, either in construction 
or volume of traffic, the conclusion is apparent from 
the satisfaction of the directors that a line may be 
drawn between the scope of mechanically-propelled 
railway motor coaches and road motor cars on the 
one hand and electric tramways on the other. In 
other words, the enterprise of the company is said 
to have met the needs of the localities served, and 
electric tramways are therefore not considered 





necessary in those places. As we understand the 
question, the London omnibus companies are of 
similar opinion in the sense that they consider that, 
if motor omnibuses should prove to be commercially 
successful, they would answer the purpose of electrig 
tramways where the latter do not exist, and whera 
they would not be permitted, and where, as in many 
districts, it would not pay to incur the expenditure 
of constructing electric tramways. To these reasons 
may be added the not unusual desire to retain 
existing omnibus traffic where, for a portion of the 
route followed, electric tramcars have superseded 
the horse cars which were in rivalry with horse 
omnibuses prior to the conversion of the tramways 
to electric traction, but we do not think there is any 
general wish to embark upon competition with the 
electric tramways. 

If, however, the wish were entertained by the 
main omnibus companies to enter into serious rivalry 
with the electric tramways in London or the 
provinces, they would first of all have to solve the 
problem of obtaining a commercially successfu! 
vehicle, and this object has not been accomplished 
at the present time. No doubt such a type of 
vehicle will be evolved from the experience to be 
gained in the current and next year; but it is 
improbable, when the financially satisfactory motor 
omnibus has been placed in service in sufficient 
numbers to be of importance in the transport of 
passengers, that the companies will seek to run the 
tramways off the roads, as has been suggested by 
London County Councillors. The companies would 
then, as now, have to consider the wishes of the 
shareholders, and, besides, they are fully aware that 
any attempt to cut out the electric tramways would 
be fruitless. They know that steam omnibuses, as 
hitherto tried and retained, only carry a small 
number of passengers, that the petrol omnibuses 
only accommodate about one-half the number of 
persons capable of being transported by a double 
bogie electric car, and that, although omnibuses 
can creep in and out of the general traffic, they 
cannot do so. to the extent which prevails with 
private motor cars. The omnibus companies may 
be left to look at the subject from the purely 
commercial point of view, and when they have done 
this they will certainly not follow the example of 
the tramways, which in some districts seem to seek 
the entire elimination of the omnibus of any form of 
traction whatever. 


RAILWAY COLLISIONS IN THE UNITED STATES. 


Tue United States is a large country, and interest 
in any subject is easily diffused over so great an area 
that intensity of feeling may well be impossible. In 
no other way can the apathy with which is regarded 
the recurrence of murderous “accidents” on 
American railways be explained. There is, how- 
ever, a limit, and it seems that it has been very 
nearly reached. We have already more than once 
directed attention to the report of the Government 
Commission appointed to inquire into the working 
of United States railways, with, among other 
things, the intention of devising some methods 
by which loss of lives, reaching nearly 4000 
a year, may be diminished. There is reason to 
believe that this report has, to some extent, stirred 
the heart of the community. The December 
number of the Hngineering Magazine contains an 
article from the pen of Mr. F. W. Haskell, an 
American engineer, competent, and speaking with 
the authority derived from a minute knowledge of 
his subject, which is too remarkable to be passed 
over in silence. ‘“ Who,’ he writes, “can read 
without a growing sense of horror the almost daily 
account of wrecks and loss of life on our American 
railways? A spirit of national pride prompts us to 
resent comparisons between the results of the 
operating of American and foreign railways ; but no 
amount of sophistry can reason away the gruesome 
record, nor the unpalatable fact that in our country 
of greatest development life is by comparison lightly 
held.” 

Mr. Haskell holds that it is impossible within the 
compass of a short article to deal with all the 
species of catastrophes which occur. The fall of a 
bridge or the bursting of a track are events which 
have causes different from those to the consideration 
of which he confines himself. Besides, failures of 
the kind are really not numerous. He restricts his 
attention, therefore, to one class of accidents, 
namely, collisions, which are fearfully numerous, 
quite easily avoided, and very destructive of life. 
In this country we have collisions, but they are 
essentially different in kind from those of the United 
States. Here a light engine is forgotten, and a 
train runs into it; or a breakdown occurs, both 
tracks are fouled, and a train runs into the débris ; 
or a train is being shunted, and another runs into it 
and cuts it in two. In the United States the 
prevalent type has come to be known by a specific 
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title. It is “the rear-end collision.” <A following 
train runs into that preceding it. The block 
system was specially planned to prevent this 
kind of catastrophe, and in Great Britain and 
urope generally it has done so. Accidents we 
have, but the tail-end main-line collision is extremely 
rare. In the United States the block system is in 
extended use, a fact easily forgotten. It is very 
much the custom to attribute collisions to the train 
despatcher system. A man sits at a board on which 
he marks continually as he receives telegraphic 
reports the momentary position of every train in 
the district under his control, and he stops, starts, 
and shunts the trains as he sees fit by telegraph. It 
will be understood that extraordinary skill, grasp of 
the subject, and close attention are necessary quali 
fications of the train despatcher; and it would not 
be remarkable if he broke down now and then under 
the strain. But Mr. Haskell has no fault to find 
with the train despatcher or the block signal system. 
Hlis explanation of the reason why so many deadly 
catastrophes occur month by month in the United 
States must be given in his own words. An 
American must be suffered to speak for himself 
about Americans. He says, “The almost daily 
murder of passengers by preventable accidents 
occurs because the admirable rules for the govern- 
ment of employés are habitually disregarded ;” and 
he tells his readers that “the underlying cause of 
the frequent disregard of all railway rules is that 
peculiar national unrest which chafes at all restraint. 
In the higher official it takes the form of risking 
much to make a reputation of accomplishing much. 
In the lower grade of workmen it is principally an 
instinetive propensity to defy authority as far as dared, 
and the two work together for evil.” After ascathing 
criticism of American methods of train working, 
Mr. Haskell sums up the whole case in the follow- 
ing words :—“ The cause of a vast proportion of our 
railway accidents is disregard of rules. The dis- 
regarding of rules is the result of a moral degeneracy 
on the part of both train men and their superiors. 
The moral degeneracy is the result of a criminal 
willingness to take chances on the part of officials, 
which has been communicated to their subordinates ; 
and to laxness of discipline both on the part of the 
official and the men. The cure for this is the culti- 
vation of a sense of moral responsibility, upheld by 
the most absolute and exact discipline.” 

This is a very heavy indictment, but it is by no 
means certain that it covers all the ground. It is 
not at all difficult to frame rules for working a rail- 
way which could not be observed. Indeed, more 
than one stiff fight has taken place between the 
Board of Trade and the railway companies in this 
country about this very question. We gather that 
the temptation to break many of the rules laid 
down for the guidance of the United States rail- 
way servants is due to the circumstance that these 
rules are incompatible with the working of the 
line. No other conclusion can be reached when we 
find that those in authority having drawn up 
a code of rules covering almost every condition 
that can arise, then quietly ignore them, and suffer 
the roads to be worked on the “ go-as-you-please ” 
plan. For instance, it is mere waste of money to 
establish a block system at great expense, and 
then permit two, or even three, trains to be on the 
same section at orice. Mr. Haskell tells several 
amusing and suggestive anecdotes illustrating this. 
Here is one:—‘“ 1 once stood by the side of a busy 
line, with the signal engineer of the road. This 
ling had a complete installation of block signals. 
We watched a dozen heavy freights rush by at 
thirty miles an hour, with not a hundred yards of 
daylight separating any two of them. I expressed 
surprise at the reckless disregard of signals, and 
the officér said, “ Freights run regardless of the 
blocks. We couldn’t get them over the road if 
we kept them a block apart.” 

We quote this story beoause it serves to illustrate 
the suspicions which we hold. There is no evidence 
here of that spirit of insubordination on which Mr. 
Haskell insists. On the contrary, the block signals 
were neglected becatise they were impossible. The 
fault lies not with the signals or the employés, but 
with the resolve that a certain quantity of freight 
must be transported in a given time; and we have 
here an admirable illustration of the reason why 
Americans are such dangerous competitors in trade. 
In this peer if a certain quantity of goods cannot 
be transported, say, from Liverpool to Manchester, 
unless the trains follow one another so quickly that 
two, or even three, must be in a section at once, then 
it will not be transported. The carrying power of 
the English railway is limited by its signal system. 
In other words, we pay a price and secure safety. 
To the American railway manager positively, and to 
the American public passively, is due the gambling 
policy of running risks on the chance of succeeding. 
The working of freight trains in the way just 
described, is, after all, neither more nor less than a 
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species of blockade running. The probability is 
that the trains will get through, the possibility is 
that there will be a serious collision. Obviously a 
different value is set on life in the United States and 
this country. 

To us the conclusion of the whole matter is that 
the multiplicity of rear-end collisions of which we 
have spoken is the result of bd management. After 
oll, it has yet to be proved that the rules laid down 
by the companies are incompatible with most 
efficient working of the lines. The death rell is 
all the proof needed that something is wrong. It 
may be due to the natural spirit of unrest or to 
another cause. We have heard it said that the 
American never cares to finish anything. He will 
take the greatest pains to construct splendid signals ; 


but, this accomplished, he is not particularly care- | 


ful that the signals shall be worked. Be all this 
as it may, there is a lesson for us in the whole 
story. Many of our own accidents might be 
avoided by paying closer attention to rules and 
regulations. Negligence can sometimes do as much 
mischief as national unrest. 


464 
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THE LATEST TRADE UNION CASE. 


Tuer case of Airey v. Weighill, which was decided last 


week in the Court of Appeal, seems to have created a | 


flutter of excitement amongst the members of trades 
unions. They appear to think that the time has now 
arrived when the tide of legal decision will turn in their 
favour. Asa matter of fact, when carefully examined, 


the case in question involves the decision of a point | 
The facts may be briefly | 


of very narrow application. 
stated. The plaintiff had been a member of the Opera- 
tive Stonemasons’ Society, but resigned on becoming a 
foreman. Trade became bad, and he took service as a 


journéyman again with a Mr. Shafto. The other men in | 


Mr. Shafto’s service refused to work with the plaintiff 
unless he resumed membership of their union. As he 
declined to do this, the men sent in their notices to Mr. 
Shafto. 
who brought his action against the trustees and a local 
secretary of the trade union, seeurifg a verdict before 


Mr. Justice Grantham and a jury at Newcastle-on-Tyne. | 


It had been pointed out that the trade union had passed 
a resolution calling upon the men not to strike. It was 


assumed, on the other hand, by the plaintiff that a strike | 


had been sanctioned, by resolution or otherwise, and that 
the central society was liable for strike pay. The Court 
of Appeal held that the onus of proving that the union 


was responsible for the acts of its members rested with | 


the plaintiff, and that he had failed to discharge it. To 
our mind this appears to bé a perfectly righteous 
decision. 


strike, it is difficult to see how the judge and jury ever 
came to fix them with responsibility. But there are 


decisions in the law reports which clearly show that a | 


union may be held liable if it be proved that the strike 
had its authority. 
Society of Operative Stonemasons, the defendant society 


informed the plaintiff's employers that unless they | 


refused to teach the plaintiff his trade it would call 
the workmen out on strike. His employers having 
refused to teach him, the union was held liable to an 
action for a conspiracy to coerce the employers to 
break their contract with the plaintiff. It was reported 
in an evening paper on February 13th that the Secretary 
of the London Trades Council, when speaking of this 
ease, said: —‘“I do not think the decision carries us 
much farther than we were before. It will, at any rate, 
help us with the Trade Disputes Bill, as it demonstrates 
the necessity of having the legal position of trade unions 
clearly defined. I do not think the Taff Vale case was 


The master thereupon dismissed the plaintiff, | 


If it was clearly shown that the union passed 
a resolution to the effect that the mefi were not to | 


Thus, in Read v. the Friendly | 


a fair test of our legitimate position.” Yor ourselves we 
do not see how the prospects of the Bill in question will 
be advanced by this case. Clause III. of the Bill pro- 
vides that “an action shall not be brought against a trade 
union or other association aforesaid for the recovery of 
damage sustained by any person or persons by reason of 
the action of a member or members of such trade union 
or other association aforesaid.” In other words, the pro- 
moters of the Bill seek to have the effect of the Taff Vale 
Railway case entirely swept away. We have no doubt 
that the Bill will make its appearance again in the 
approaching session of Parliament, but we cannot con 
ceive of any Government allowing it to become law. 











A TWO-TON PETROL MOTOR LORRY. 


| THERE appears to be a consensus of opinion amongst the 
| builders of commercial vehicles that for loads up to about 
| two tons petrol motors have certain advantages over steam 
| engines as the propelling agents. 

Several firms which have hitherto confined their operations 
| to the production of heavy steam wagons are now turning 
| their attention to the lighter vehicles worked by internal 
| combustion engines. Amongst these is the Lancashire 

Steam Motor Company, Limited, of Leyland. The 
illustration above represents the first lorry of the kind 
turned out from its works. The engine is of the vertical 
two-cylinder type, giving 13 brake horse-power at 700 revolu- 
| tions. It contains no really new features, but long experience 
with road locomotion has suggested a novel system of trans- 
mission, which we are not yet at liberty to describe, lest the 
patent should be invalidated. Three speeds forward, namely, 
three, six, and ten miles, and one backward, three miles per 
hour, are provided with the engine running at normal speed, 
| while under no circumstance can the driver get two speeds 
into gear at the same time. From the gear box the power 
| is transmitted by means of a cardan shaft to the propeller 
shaft, on the end of which is fixed a bevel pinion, working 
into the bevel wheel on the divided driving axle. The pro- 
peller shaft is enclosed in a long sleeve, one end of which is 
bolted up to the differential casing, whilst the other end is 
made spherical, and works-in a bracket bolted to the framé. 
This forms a spherical thrust block, which not only takes the 
| ** drive,’’ but allows for a movement in any direction, with- 
out interfering with the free action of the springs. By this 
arrangement the radius rods are dispensed with. The 
| type of brake used is also novel. Attached to each driving 
wheel is a drum, inside of which work two brake shoes, 
operated by means of toggle levers. The distinguishing 
feature of this brake is the ease with which the brake power 
is applied, and the absence of stresses on the axle and 
springs, the whole of the thrust being taken by the propeller 
sleeve through the spherical bearings. The machine is shown 
fitted with steel tires. All the tests, which have extended 
| over some months, have, we understand, been made in the 
| North of England with these tires. The roads were certainly 
not of the best, but the wagon has been in daily work, driven 
by a driver who was not also a fitter. Of course, when 
necessary, the wheels will be shod with solid rubber tires. 











| Lggps University ENGINEERING SocreTy.—At a recent meeting 
| of this society, Dr. J. T. Nicolson read a paper on ‘‘ High-speed 
| Tool Steel and the Lathes for its Use.” He explained that he did 
not intend to deal so muc hwith high-speed cutting steel as with 
the forces exercised durin gthe operation of cutting. He alluded 
to the discovery that tool steel may advantageously be heated up 
to 2000 deg. Fah., if properly cooled afterwards. He analysed the 
form of a chip cut at dead slow speed, and showed what happens 
| precisely at the point of the tool. Experiment and observation 
show that 70 deg. is the most effective degree of sharpness, aid 
that to work at high speed, within certain limits, is conducive to 
the life of a tool. At slow speeds it is the point of the tool that 
does the work, but at higher speeds the point is kept cool, and the 
work is done behind the tool point. The lecturer described the 
dynamometer used in measuring the forces exercised in all 
directions during cutting. It has been found that stress is constant 
whatever the area cut; that the forces required to sustain the tool 
when taking a cut are proportional to the area of the point of the 
tool, quite apart from the form of the cut, and that the force does 
not depend on the speed of cutting. Dr. Nicolson proceeded to 
give particulars of lathes which he considered most effective and 
economical. The paper was much appreciated and evoked some 
discussion, 
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THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
No, NXNIL* -MACHINE TOOLS, -IIL. 

Tux largest machine tools exhibited were those of the 
Niles, Bement, and Pond Company. They included 20ft. 
and 10ft. boring and turning machines, a 10ft. planing 
machine, an 80in. driving-wheel lathe, a large railway 


Another immense machine exhibited was a 10ft. 
planer, adapted to take work 10ft. high or 10ft. wide, 


the clearance between the housings and between the bed | 


and cross-rail being 10ft. 2in. Instead of one motor 


operating the several functions of the machine by | 
different sets of gears or mechanical connections, there | 


are four independent motors. At one side of the bed- 
plate is the 60 horse-power main driving motor, geared 
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Fig. 5—20-FOOT BORING MILL 


carriage wheel lathe, a number of lathes and other 
machines, and a 5000 lb. steazn hammer. * 

The 20ft. boring and turning machine, Fig; 5, has a swing 
of 20ft., and a maximum height under the-tdols of 15ft. It 
is driven by an 80 horse-power variable-speed motor, which 
has a speed variation of 150 to 600 revolutions per minute, 
obtained partly by changing the-voltage from 110 to 220 
volts, and partly by field agprol. An auxiliary motor of 
10 horse-power is mounted-on the housing girder for 
elevating the cross-rail and for the quick traverse of the 
heads. The machine on exhibition has a 20in. central 
boring bar, with travelling heads. The bar has inde- 
pendent feeds operated from below, and the head has a 
rapid power traverse of 12ft. The levers are so connected 
that it is impossible to throw in the feed and traverse 
gears at the same time. Between the housings, and at 
the rear, is a supplementary tool post or column for turn- 
ing fly-wheeis, grooved rope wheels, kc. This is adjust- 
able for diameters of 20ft., down to 14ft.; for smaller 
diameters, an auxiliary tool bar can be attached to the 
tool slide, and with this the bar has a horizontal power 
feed of 30in. The tool slide has a Tin. adjustment, 
vertical feed, hand feed, and quick hand adjustment; it 
has an attachment for turning tapers up to 3 deg. in 
either direction. This is for turning crowned pulleys or 
belt wheels, and in such work the tool post is used for 
turning the lower half of the face, while one of the cross- 
rail heads is used for turning the upper half. The weight 
of this machine complete is about 200 tons. 

A great horizontal boring, milling, and drilling machine 
designed for the heaviest class of work, was also shown. A)] 
its movements are controlled from the platform. The work 
is bolted to the table, and at one setting flanges may be 
faced, surfaces milled, and a number of parallel holes 
drilled and bored. The work-table is octagonal, 8ft. 
diameter, with a circular base graduated in degrees ; this 
table rests on a square table carried by a bed-plate, and 
this bed-plate also carries an outboard column, with a 
traverse of 12ft. The counterweighted saddle has a 
vertical adjustment of 8ft. The spindle has a traverse of 
6ft., and is 94in. diameter, with a speed variation of 
1 to 50 revolutions per minute. It is*driven either by 
face-plate gear, to which boring bars and large milling 
cutters may be bolted, or by a smaller encased gear. It 
is provided with feeds variable through a wide range. 
Scales on the bed and columns and on the saddle carry- 
ing the outboard bearing enable the spindle to be set in 
alignment without measuring. The graduated circular 
base of the table above noted has four stops, which can be 
brought into contact with a test indicator reading in 
thousandths of an inch, to ensure absolute squareness of 
work being milled. The main driving motor is of 30 
horse-power capacity at 240 volts, and is used on the three- 
wire multiple-voltage system of 90, 160, and 250 volts. 
This gives a speed range of 200 to 800 revolutions per 
minute. A 6 horse-power constant-speed motor for tra- 
versing the circular table and the table base. The motor 
and driving gear move with the column. 


* No, XXXI. appeared February 10th, 


to the clutch shaft; on the overhead housing girder is 
a 5 horse-power motor for raising and lowering the 
cross-rail, being geared to the screws in the uprights. At 
the back of the cross-rail is a 3 horse-power motor for 
traversing the heads along the cross-rail, and for raising 
and lowering the tool posts carried by the heads; this is 
connected by gearing to screws and the feed spline shaft 
in the cross-rail. The fourth motor is also a 3 horse- 
power; this is mounted on one of the housings, and is 
used for traversing the side heads up and down the 
uprights, being connected by gearing to vertical screws 
in the uprights. The reversing of the table is effected by 
pneumatic clutches on the driving shaft, below and 
beyond the main motor. The table dogs trip an air 
valve attached to the bed, in front of the housing, to 
which a lever is attached for operating by hand. Behind 
the main driving motor is a gear case enclosing a set of 


ey 


rollers. The pockets are connected for oil distribution, 
| The table is driven by a rack. 15in, wide, engaging with g 
large wheel within the bed. The uprights are 20in. wide 
on the face, and each carries a side heal with automatic 
vertical feed. The tool slides have a horizontal travel of 
24in., and can be swivelled to suit angular work. The crogs 
rail is 30in, wide, and carries two saddles, made right ang 
left-hand, to allow of the tools being placed close together: 
the rail is long enough to allow one saddle to be traversed 
clear of the upright and give full traverse for the othe, 
| saddle in finishing work of maximum width. The verticg] 
tool slides have 30in. traverse, and can be swivelled to 
any angle. The tool aprons are outside-gibbed, with T 
slots and tool clamps, and have automatic tool relief 
operated by a vertical feed splined shaft. 

A notable feature of this machine is the use of pneu- 
matic clutches for reversing the table, on account of the 
demand for more power and higher return speed than can 
be obtained by shifting belts, owing to the limit of speed 
and width of belting. The two clutches--running in 

| opposite directions—are mounted on the shaft which 
usually carries the pulleys. One clutch gives the forward 
motion, and is equipped with change gears to vary the 
cutting speed. The other clutch is for the return motion, 
and has a constant speed. To the side of the bed is 
attached a small operating valve, with a lever for con- 
trolling the clutches. This is tripped by dogs on the 
table. Pipes lead from the valve to the rear end of tlie 
clutch shaft, where there is a connection—with gland and 

| stuffing-box—for conveying the compressed air through 
the centre of the shaft to the clutches. 

| There were shown also two interesting wheel lathes, one 

| for turning a pair of driving wheels up to 7ft.in diameter, 

| and the other for turning or trueing up a pair of carriage 

| wheels up to 34ft. diameter. The driving wheel lathe 

| —Fig. 6—is designed to take the heaviest cuts with modein 
high-speed tool steels, with speeds of 10ft. to 32ft. per 
minute. The two face plates are 6ft. 8in. diameter, and eacl: 
is driven by a steel pinion, engaging with an internal gear 
on the face plate, thus avoiding the use of a long driving 
shaft. The main driving motor is of 50 horse-powcr, 
and there is a 34 horse-power motor for traversing the 
movable headstock and traversing the carriages. Special 
means are taken to hold the wheels sufficiently rigid to 
use the full power of the cutting tools. The wheels are 
put into the machine on centers, each headstock being 
provided with a sliding spindle. Openings in the face 
plates receive the crank pins; and by fitting steel wedges 
in the openings—adjusting the wedges by screws passing 
through the rim of the face plate—the crank pins are 
made to assist in driving the wheels. 

The carriages have rapid traverse in either direction by 
means of opening nuts on the traversing serew driven by 
the smaller motor. The feeds are operated by an adjust- 
able crank plate driven by gearing on the right-hand head- 
stock, from which the motion is conveyed by a rocker 
shaft placed on the front of the bed and connected to the 
feed screws by ratchets. This wheel lathe has turned 
seven pairs of steel tires in 10} hours, or at an average 
rate of 90 minutes per pair. 








SHIPBUILDING PROCEDURE IN 


THE UNITED STATES. 


THE course of procedure in the authorisation and construc- 
tion of naval vessels in the United States was interestingly 
described by Mr. G. E. Smith in a p1per read recently before 
the Indiana Engineering Society. Each year the Naval Board 
makes recommendations to the Secretary of the Navy, who, 
after consultation with his special advisers, incorporates such 
parts as he approves in his report to Congress. The Naval 
Bill as finally approved usually makes a total appropriation 
for about two-thirds of the recommended expenditures. The 
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Fig. 6—7-FOOT WHEEL LATHE 


change gears, by which the speed of the cutting stroke 
may be varied between 18ft. and 36ft. per minute. The 
return speed is constant, being 80ft. per minute. There 


is, however, another range of speeds available by varying | 


the speed of the motor, and this, of course, affects both 
the cutting and the return speeds. 
The table is 30ft. long and 8ft. 8in. wide, running on 


two V grooves, 12in. wide, lubricated by oil pockets and | 


various bureaus then work out the designs of each ship 
ordered by Congress. 

The Bureau of Construction and Repair has a series of con- 
tract plans made, including the lines of the ship, the inboard 
and outboard profiles, arrangements of each deck—both as 
regards compartments and fittings, armour and armament, 
state and store-rooms, machinery and bunker space. Draw- 
ings are made of the turret and barbette structure, the pump- 
ing and drainage plans, and ventilation ducts and blowers. 
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A small scale plan shows each deck and hold of the ship, and ; 
gives the position and type of every manhole, hatch, RADIAL DRILLING MACHINE. 
companionway, and watertight and non-watertight door. 
This is known as the access plan. We illustrate herewith a new type of countersink radial 
The Bureau of Steam Engineering makes a general | drilling machine, which has just been introduced by Messrs. 
arrangement for the machinery space, showing position of | G. F. Smith, Limited, of Halifax. As will be seen from the 
main and auxiliary machinery, boilers, piping, tanks, &c. | engraving, it is intended to be fixed up against a wall or other 
Also individual drawings for the design of the main | suitable support, and it takes its driving power by means of a 
engines, condensers, shafts, and sundry other parts. Blue- | belt working on to fast and loose pulleys, these being so 
print copies of these plans are furnished to each responsible | arranged that they can be swivelled round to such an extent 
person wishing to make a tender. With these plans, each | that the driving shaft may either be at right angles or 
bureau furnishes a complete and detailed specification, which | parallel to the wall or other support to which the machine is 











takes precedence over the plans in case of any variance 
between them. 

The Bureau of Equipment furnishes specifications for the 
installation of telegraphs, telephones, and signal systems to 
and from all parts of the 
ship for fire alarms, battle 
orders and other purposes. 


bolted. The pullys drive through gearing, and give motion 
to a horizontal shaft, or spindle, running along the arm of 
| the machine, and carried in bearings at either end. On this 
| spindle is a bevel pinion, provided with a feather, which fits 





There is a complete tele- 
phone and wireless tele- 
graph outfit on board each 
of the new vessels. Besides 
the requirements for these 
and other matters coming 
under the various bureaus, 
there are instructions for 
the storage and installation 
of all fittings and supplies 
furnished at the yard of the 
contractor, either by the 
Government or by the con- 
tractor. 

With the above material 
in hand, and under the 





supervision of the con- 
tractor’s estimating com- 
mittee, the various drawing- 
offices calculate the weights 
of the individual parts of 
the ship and machinery. 
Thisis done very thoroughly 
in detail, and comparisons 
are made with the data of 
such ships as the yard has 
built, or of which there 
is information available, 
and also with the schedule 
of weights furnished by the 














Government with the speci- 
fications. Bids from sub- 
contractors are obtained for 
large forgings, piating, 
rolled shapes, and auxiliary 
machinery. From these figures the estimate of cost is 
obtained. The usual Government procedure regarding 
tenders is followed, and the Naval Board makes its 
recommendation to the Secretary of the Navy, who has the 
tinal decision in the award of contracts. 

The successful contractor rushes his early plans so as to 
place the orders for material as rapidly as possible. Complete 
drawings of arrangements and details for each and every part 
of the ship are made by the contractor. All drawings and 
copies of orders must be submitted to the Government repre- 
sentative stationed at the yard. After such modifications as 
he requires are made, the most important plans are forwarded 
through him to the Navy Department authorities for final 
approval. 

After the launch, and when the machinery is sufficiently 
advanced, the engines are run while the ship is moored at the 
wharf. From the data and observations noted, necessary 
alterations are made ; later on a builder’s trial is run to ease 
all the machinery and test the parts. When all is finished, 
the ship is put into dry dock and scraped and painted, after 
which the ofticial run is made. This run is for four hours 
at full speed over an official course under the supervision of 
the Government Trial Board, following which the manwu- 
vring qualities of the ship are observed. On the return to the 
yard, the details of the equipment are completed, and the 
vessel put into final shape togointocommission. Payments | 
to the contractor are made with each 10 per cent. progress 
towards completion, 10 per cent. of each payment being with- 
held until the gun and other trials have proved satisfactory. 








DOCKYARD NOTES. 





Two Japanese-built destroyers have just been put into 
commission, and another is ready for launching. The Rus- 
sians claim to have damaged or destroyed sixteen Japanese 
torpedo craft, so no doubt replace craft are needed. 





Srx ‘‘ battleships or cruisers ’’ are claimed by the Russians 
The tale of these is the Hatsuse, Yoshima, Yoshino 
Takasago, Hei-Yen, and Sai-Yen, presumably. These are all | 
admitted by the Japanese—as also is the Chiyoda, damaged 
by a mine, and the Awahi, damaged by torpedoes at some 
unknown date, and since repaired. Either the Asama or 
Azuma is missing, in all war narratives, since last June. The 
last authentic news of one of these—the name has been given 
as both through confusion—is that she met a mine in the 
Yellow Sea and destroyed it. Perhaps she, too, was damaged. 
Omitting her, Japan has four battleships and seven armoured 
cruisers at present available, while Russia has four new and 
two old battleships. 





Tur Alexander II, and Emperor Nikolai I. have had their 
old 6in. guns replaced by modern pieces of the same calibre. 
The old Gin. was but 35 calibres long. The new one is of 4& 
calibres, and having about half as much again velocity, is 
quite four times as likely to hit. 





A NEW Italian cruiser of 10,000 tons, carrying two 10in. 
and eight 7°5’s—a new gun for the Italian navy—is being 
built at Castellamare. 





Tux new Russian battleships not yet laid down will carry 
12in., 10in., and 8in. guns. 





AN armoured cruiser of 11,500 tons is being built for the | 
German navy at Bremen. She is to be of 22:5 knots speed. | 
Germany at last is coming into line with other Powers and | 


WALL RADIAL DRILLING MACHINE 


into a keyway running the whole length of the spindle. This 
bevel pinion gears with a bevel wheel, which drives the drill 
spindle. 
bearing frame for the drill spindle, runs on four flanged 
wheels. These travel on two rolled steel channels, which 
form the jibof the machine. The jib itself can swing through 
an angle of 180 deg. A hand lever is provided, which serves 
two purposes. It is used for lifting and lowering the drill 
spindle, and also for running the trolley out and in on the 
jib. A coiled spring tends always to raise this lever, and 
hence to keep the drill off the work. The machine has an 
effective range of 14ft. from the trunnion centre, and is 
therefore capable of dealing with large plates. 








AUTOMATIC SELF-ADJUSTING FRICTION 
CLUTCH. 

WE illustrate herewith a new form of friction clutch which 
has lately been placed on the market by Messrs. Hattersley | 
and Sons, Limited, of Keighley. The clutch is known as 
Phillip’s patented automatic self-adjusting friction clutch, 
and was originally, so we understand, an American invention | 
which has been extensively adopted in the States since its | 
introduction there about two years ago. The leading idea in 
its construction is to take power from the shaft itself for the 
purpose of operating right and left-hand screws employed for 
actuating the friction mechanism. This idea has been 
carried out in an ingenious manner, as shown in drawings, 
Figs. 1 and 2, the former being a vertical section of the 
clutch, and the latter an end elevation, with the cover | 
removed. 

In these figures the driving shaft is to be connected to a | 
driven shaft by means of the clutch. The drum A is keyed | 
upon the driving shaft, and is closed by a plate or cover B, | 
having a circular hole in the centre, through which projects | 





Driving 











The trolley, which carries the bevel wheels and the | 








Keyed upon the end of the driving shaft is a carrier G, just 
contained within the drum. In this carrier are provided 
bearings for two right and left-hand screws I, upon which 
are fixed worm wheels driven from the worm upon the end of 
the sleeve. The nuts H upon the right and left-hand screws 
are formed as wedges, which, as will be seen from Fig. 2, 
press the friction blocks J against the inside of the drum A. 
The friction blocks are provided with spiral springs K, for 
releasing them when the clutch is to be thrown out of gear. 




















eo ee 











Fig. 3—CLUTCH IN POSITION 


The clutch is easily put into gear with the driving shaft at top 
speed, and only a slight pressure from the lever upon the rim 
of the sleeve E is necessary, when the three springs F force 
the plate C against the cover B, so that by friction the sleeve 
is driven from the drum A, and the worm winds up the worm 
wheels upon the screws I. 

When this action has once been commenced, the end thrust 
of the worm causes the friction plate C to be automatically 
pressed into closer contact with the cover plate B, so that the 
worm continues to wind up the gears, and the wedges H will 
advance until the required frictional contact between the 
blocks J and the drum A has been attained. The driving and 
driven shafts will then rotate at the same speed. For 
releasing the clutch, the worm is brought to rest by means of 
a brake band passing round the circumference of the flange 
on the sleeve E. This band is carried by a sbipping lever L 

















Fig. 4—FRICTION BLOCKS 


through a slot in which it passes, and is operated by means of 
a screwed rod with a hand wheel 10 at the end, as shown in 
the engraving, Fig. 3. 

The worm having been brought to rest, the worm gears 
now rotating with the carrier plate G bring the wedges H 
inwards, and the blocks J are drawn by the springs K clear of 
the inside of the drum A. In this way the worm is taken 
back to its inoperative position, so that the driven shaft dis- 





Figs 1 and 2—AUTOMATIC SELF-ADJUSTING FRICTION CLUTCH 


a sleeve E, loose upon the shaft, but capable of being driven 
from the cover by means of the friction plate C. This plate, 
which is faced with friction fibre, is suspended by means of a 
bolt D from the boss of the sleeve E, and is supported by 
small spiral springs F placed in suitable pockets in the | 
flange of the sleeve. By means of the lever L, shown in the 
perspective view—Fig. 3—the friction plate C may be pressed 


engages itself from the driving shaft and comes to rest. The 
friction blocks J are guided by dovetail projections on the 
carrier plate G, as will be seen from Fig. 4, which also shows 
the internal mechanism. It will be noticed that there is no 
end thrust on the shaft, and that the stress comes on the 


| wedges and friction gear, and not on the winding mechanism. 


The clutch operates, so we gather, with a total absence of 


giving up the construction of cruisers armoured as our County | against the cover B, when the sleeve is driven by friction | shock, and automatically adjusts itself to any increase in the 


class, not much better armed, and unable to catch a single 
modern cruiser of any sort or description. 





from the drum A. The sleeve has a worm cut upon its inner 
end, and the end thrust is taken by the usual loose collar, | 


load. This form of clutch should prove useful for many 
purposes. 





172 


THE ENGINEER 


Fes. 17, 1905 


= —_———., 








LACLEDE GAS SUPPLY OF ST. LOUIS. 


Tue Laclede Gas Light Company, of St. Louis, has large and 
modern generating plants, and its distribution system in- 
eludes not only the ordinary low-pressure, but also two 
pumping systems for medium and high-pressure supply. The 
ordinary low-pressure is equivalent to 2in. of water. There 
are about 600 miles of mains, with 120,000 meters, and a 
peculiar feature is the great extent to which gas is used for 
heaters in residences, as well as for furnace and industrial 
purposes. 

There are two main gas-generating stations. The largest 
of these—Station A—has a capacity for generating 6,500,000 
cubic feet of water gas and 3,500,000ft. of coal gas in twenty- 
four hours. The water-gas apparatus consists of seven Lowe 
sets of the most modern type, from 8$ft. to 11ft. diameter. 
The coal-gas apparatus includes two retort houses, with 
thirty-two benches of fours in one and forty-eight benches of 
threes in the other, All these are open-furnace direct-fired 
benches, the largest being 19in. by 3lin., 9ft. long. In each 
gas house there is a separate set of machinery, such as 
condensers, washers, scrubbers, exhausters, iron - oxide 
purifiers, and lift. station meters. The condensers 
are of the water-cooied pattern; the washers are of the 
box type; the scrubbers are of the wooden block and the 
rotary types; and the purifiers are of the Chollar type, using 
iron oxide. The two kinds of gas are kept separate until 
they pass the station meters, and are then mixed and stored 
in a single holder or gasometer. The equipment of this 
station also includes a large coke-crushing and screening 
plant, a gas-pumping plant for the 5 lb. medium-pressure 
line, a tar-storage well, 100ft. diameter and 36ft. deep, a 
relief holder, and a storage holder of 1,000,000 cubic feet 
capacity ; also storage tanks for ammoniacal liquor and oil, 
tar separators and heaters, ce. 

Adjoining this station is a new gas plant, on the Pintsch 
oil-gas system. The retort house has a capacity of 400,000 
cubic feet in twenty-four hours, and is fitted with a stack of 
eight benches, which are half depth, rear clinkering benches 
of sixes, having retorts 16in. by 28in., 10ft. long, with self- 
sealing doors. The engine house contains the exhausters, 
tar extractor, washers, condensers, compressors, and the 
various pumps. The purifying house has a set of lime 
purifiers, with two boxes 20ft. square, and the meter room 
contains a 7ft. station meter, with wash room, lockers, baths, 
&c., for the men. Near the railway sidings are six steel 
storage tanks, 30ft. by 30ft., with a capacity of nearly 
1,000,000 gallons of oil. The relief holder is a steel tank of 
60,000 cubic feet capacity, and behind this are nine high- 
pressure welded steel Pintsch gas-storage tanks, 4ft. by 2Oft. 
‘These are erected in tiers and covered with an iron roof. The 
plant has its own condensing system, with a cooling tower 
16ft. diameter and 37ft. high. 

Station B has a capacity for generating 2,500,000ft. of 
water gas and 1,500,000 cubic feet of coal gas in twenty-four 
hours. The water-gas plant consists of one set of 10ft. 
diameter and two sets of 84ft. diameter. The coal-gas plant 
has a retort house with thirty-two benches in two stacks, 
each stack containing sixteen benches of fours, which are 
open furnace benches with four retorts, 19in. by 3lin. and 
Oft. long. There is a coke-crushing and screening plant, and 
an equipment of scrubbers, condensers, exhausters, washers, 
purifiers and meters, tar and ammonia tanks, &c., similar to 
that at Station A. There is a pumping plant for the 5 lb. 
medium-pressure line, a relief holder of 350,000 cubic feet 
capacity, and two storage gasometers of 350,000ft. and 
650, 000ft. 

Station C is a district holder station, with two gasometers 
of 350,000ft. and 750,000ft. capacity for the low-pressure dis- 
tribution. There are also twelve Pintsch storage tanks, 4ft. 
by 20ft., similar to those of the Pintsch generating plant at 
Station A. The district storage gasometer at Station D has 
a capacity of 1,000,000 cubic feet. Station E has a gas 
engine electric generating plant of 3000 horse-power, distri- 
buting 500-volt direct currentfor power, and 2200-volt 100-cycle 
alternating current for lighting. Station F is the supply 
house. Station G is adistrict storage station, with a four. 
lift gasometer of 4,000,000 cubic feet capacity; there are 
boilers to supply steam to keep the cups from freezing up in 
winter, and room is available for a second gasometer of the 
same capacity. Station H issimilar to Station G, and has a 
storage gasholder of the same capacity supplying the pumping 
engines for the medium-pressure service. There are four 
rotary blowers, each capable of delivering 400,000 cubic feet 
per hour against a pressure of 5 lb. per square inch, and each 
blower is directly connected to a gas engine of 300 horse- 
power. The piping is so arranged that the gasholders can be 
filled with gas from the manufacturing stations or from the 
5lb.-pressure mains, the holder feeding into the low-pressure 
distribution system. Boilers supply steam for keeping the 
holder cups from freezing in the winter, and there is room 
for two more holders. 

As already noted, the company has three different systems 
of gas distribution :—First, the ordinary low-pressure system, 
with cast iron mains; secondly, the 5lb. medium-pressure 
system, with cast iron mains; and thirdly, the 401b. high- 
pressure system, with heavy steel pipe having screwed joints. 
The low-pressure system is fed by district gasholders, and the 
total storage capacity is 12,500,000 cubic feet, which will be 
doubled in the near future. These holders take care of a 
large portion of the ordinary low-pressure distribution during 
the day and night. It was found, however, that during the 
heavy hours of cooking and lighting—or during the peak of 
of the load—these holders were not able to give satisfactory 
pressure in the distant parts of their respective districts 
except by raising the pressure at the holder. This caused a 
high pressure in that part of the district nearest to the 
holder. Instead of increasing the number of holders, it was 
determined to establish a medium-pressure system. The 
mains are 24in. diameter, and owing to the extent of electro- 
lysis due to wandering currents from the electric tramways, 
it was not considered safe to use unprotected screwed pipe. 
The limit of efficiency of positive rotary blowers is 51b. pres- 
sure, and if a 101b. pressure had been adopted it would have 
been necessary to put two blowers in series or to use blowing 
engines. With a pressure of 201b., compressors would have 
been necessary, and this would have been a doubtful expe- 
dient in view of the large amount of gas to be handled. 

The 5 lb.-pressure mains will ultimately form a complete 
belt around the city. The gas for this line is supplied from 
the storage holders, and forced into the mains by the rotary 
blowers. During the mornings and nights, or during light 
load, these lines act as pumping lines to fill the various 
district holders from the gasworks; and during the hours of 
the peak of the load the lines may be supplied from any one 
or all of the stations. 





At various points there are manholes with connections 
from the medium to the low-pressure system. Each man- 
hole contains various valves, and two Reynolds-Johnson 
governors with leather diaphragms. They are very sensitive, 
and can pass about 200,000 cubic feet per hour into the 
low-pressure system. Should one governor fail, the other 
would come into action, both being designed to act singly 
and also in series. These manholes are built in the streets; 
they have walls and floor of concrete, and roof of concrete 
arches on expanded metal reinforcement between steel joists. 

Owing to the cost of laying these large cast iron mains, it 
was not commercially practicable to supply the gas in this 
way to the extreme suburbs of the city. Froma point on the 
51b.-pressure line a main will be run to a compressing station 
at the city boundary, where compressors driven by gas 
engines will increase the pressure to 401b. per square inch, 
and deliver the gas at this pressure to a high-pressure sub- 
urban distribution system. This line is of heavy steel pipe 
with screw joints, and the smallest size on the system is 1}in. 
Where electrolysis is encountered the mains will be embedded 
in a protective covering of pitch or concrete. 

The Pintsch compressed oil-gas plant, already mentioned, 
supplies gas at high pressure for the tanks of railway 
passenger carriages and mail carriages. From the generat- 
ing station the gas is conveyed 14 miles to the railway yards 
through two lines of 3in. heavy steel pipe embedded in con- 
crete. They supply twelve large steel storage tanks in the 
first yard. From this is run a single 3in. pipe, laid in a 
wooden box Gin. square in a trench 3ft. deep dug between the 
lines of rails. The pipe is connected up in two or three 
lengths at a time, and then tested with about 250]b. air 
pressure. If it proves tight, the box is poured full of melted 
pitch and the top board is nailed on. This line of 3in. pipe 
is 9000ft. long, and beyond it is 5000ft. of 2in. pipe. From 
the pipe line 2in. feeders are run into the carriage yards of 
the different railways. These supply lin. pipes running 
parallel with the rails, and having filling valves SOft. apart, 
to which flexible hose can be attached for filling the storage 
tanks on the carriages. The Qin, pipes are treated and laid 
in the same way as the 3in. pipes, but the lin. pipes are laid 
in V-shaped boxes or troughs, which are then filled with pitch 
and have the cover nailed on. Where the filling valves are 
attached to the lin. pipes, there is a tee in the pipe, with a 
riser, to which the valve is attached above ground, the valve 
and riser being enclosed in a stand of cast iron. 

This Pintsch gas system comprises 25,000ft. of 3in. pipe, 
8000ft. of 2in., and 40,000ft. of lin., with 500 filling valves. 
This enables the company to supply the tanks of 1200 to 1500 
railway carriages in twenty-four hours. 








THE DERAILMENT ON THE GREAT 
WESTERN RAILWAY. 


THE report of the Board of Trade inquiry into the railway 
accident which occurred on the Great Western Railway 
between Llanelly and Loughor on October 4th last has 
just been published. It will be remembered that the 
10.35 train from New Milford on the date mentioned 
consisted of two engines and nine coaches. The engines 
were a six-wheels coupled tank engine, leading,and a four- 
wheels coupled bogie passenger engine and tender. 

The accident occurred at 2 miles 1095 yards on the east 
side of Llanelly, the railway here being carried on an 
embankment about 6ft. high, which rests on a bed of clay 
6ft. thick. The line between Llanelly and Loughor is 
nearly straight and horizontal for the whole distance, and 
at the site of the accident, and for some distance on either 
side, it is absolutely straight and on a dead level. But 
about two miles east of Loughor, between Gowerton and 
Cockett, there is a steep incline rising towards Cockett, 
known as Cockett Bank, the gradient of which varies 
from 1 in 53 to 1 in 50. This bank is about 24 miles 
long, and it was for the purpose of assisting the train up 
it that the tank engine was attached to the train at 
Llanelly. 

The permanent way. which was laid in 1887, consists 
of bull-headed steel rails, weighing originally 86 lb. per 
yard, and which now weigh 81°93 1]b., chairs weighing 
46 lb. each (present weight 45 lb.), and creosoted sleepers 
of the usual dimensions, there being twelve sleepers to a 
82ft. rail. The chairs are each fastened to the sleepers by 
two fang bolts, which pass right through the timbers. 
The road is well ballasted, and the space between the up 
and down lines, usually called the 6ft. way, is 11ft. 2in. wide. 

The tank engine weighed, full, nearly 48 tons, almost 
equally distributed between the three pairs of wheels, the 
trailing pair having an excess of 1 ton 6 cwt. 

After discussing the evidence, Lieut.-Col. Yorke sums 
up in the following conclusion, which gives all the 
essential facts :— 

The result of the investigation is disappointing, for although 
every effort has been made to discover the cause of the derailment, 
no direct evidence is forthcoming, and any conclusions arrived at 
— upon theoretical considerations rather than upon absolute 

root, 
: One of the most noticeable features of the occurrence is the 
absence of any physical conditions, such as are usually found in 
cases of this nature. Here there is no question of curves, super- 
geen or gradients; the line was quite straight and on a dead 
evel. 

There is no doubt that the leading engine was the first to leave 
the rails. This is established by the evidence of driver John Thomas, 
who was on the second or train engine, and also by the relative 
positions of the two engines and the rest of the train upon the 
ground after the accident. 

The train was a fairly heavy one, consisting of eight steel-framed 
bogie coaches and one six-wheeled milk van, the weight, exclusive 
of engines, being 196 tons, and inclusive of engines, 327 tons 15 ewt. 
It was well filled, the guard’s statement being that it contained 300 
passengers. From New Milford to Llanelly it was drawn by the 
Montreal, a nearly new express engine with four coupled wheels 
5ft. Gin. in diameter—when new, 5ft. Sin —and a leading bogie. 
At Llanelly an assistant engine was attached in front of the 
Montreal to help it up the Cockett bank, which is situated between 
Gowerton and Cockett, about six miles east of Llanelly, this engine 
being what is known as a six-wheels coupled saddle-tank engine, 
i.e., an engine with the tank in the form of a saddle, resting on the 
top of the boiler, and enclosing the upper half of it—see Figs. 1 
and 2. On arrival at Cockett the assistant engine was to be 
detached. ; 

The train left Llanelly at 1.15 p.m,, being then seven minutes late 
—see evidence of signalman Francis Evans.* All went well until it 


~ * N.B.— According to “ Bradshaw ” and other time-tables issued to the 
public, the time of departure is 1.5, but in the service time-tables, issued 
for the guidance of the company’s servants, the time is 1.8 p.m, 








reached a spot 2 miles 1095 yards east of Lianelly, where the ling 
is straight and level, when without a moment's warning the front 
of it was derailed and wrecked, with the lamentable results already 
described. 

The first indication on the track of anything having gone Wrong 
is the wheel mark at point A on the plans—see Fig. 3—and from 
this spot to the front of the train after it had come to rest the 
distance is only 105 yards, or a little more than half the train’s 
length from the point of derailment. 

In my opinion the marks are those of the leading wheels of the 
tank engine, which, I believe, were the first wheels to leave the 
rails, The evidence of driver John Thomas, of the train engine 
rather suggests that the rear trailing, and not the leading, wheels 
were the first to leave the rails, after which the leading wheels 
dropped off. But his evidence does not amount to more than this 
—that the first thing noticed by him was the dropping of the 
trailing wheels off the rails to the left of the line, after which he 
observed that the leading wheels were off. No wheel marks on the 
left side of the up line were discovered, and the direction of the 
marks actually found on the rails and sleepers p:oves that they 
could not be those of the trailing wheels of the engine. If, as } 
hold, they are the marks of engine wheels, they are undoubted] 
those of the leading wheels of the leading engine. From an exami. 

















Description A = 
--- Dias? Stroke 26 Steam Ports 14.11% Exhaust 16°44 
Leading 5.2° Driving $.2° Traiting S.2. 
4080 Gallons. 


Cylinders - 
Wheels 
Water Copecity of Tank 
Working Pressure ------- M40 /bs 
Tractive force-----~--- 15270 ths. 
Fig. - 


nation of the marks on the plan—see Fig. 3— the following appears 
to have been the sequence of events :— 

When the leading wheels, after mounting the rails, dropped on 
to the sleepers, the engine took an oblique course to the right, /-., 
towards the down line, until the right oer wheel got clear of 
the sleepers, and dropping on to the ballast in the 10ft. way, 
became more or less embedded therein. When this occurred it is 
probable that the engine overturned on to its right side. The 
engine was then partly across the up line, and, offering a direct 
obstacle to the passage of the train, was pushed aside by th: 
second engine until the front of it—the leading engine—came into 
contact with the left-hand rail of the down line, causing the whole 
down track to be forced out of position and to overhang the edge 
of the embankment. As the train engine forced its way past the 
end of the overturned engine, the latter was gradually swung 
round, until by the time everything had come to rest it was lying 
partly on the down line and partly in the space between the up and 
down lines, and roughly parallel with them, with its front end 
pointing to the rear. 

It is important to note that though the bogie wheels of the train 
engine were off the rail: the coupled wheels were not derailed, and 
the permanent way below the engine was only slightly disturbed, 
evidently by the bogie wheels. This fact goes to prove that the 
leading engine did little damage to the up line, being soon pushed 
clear of it, and that the train engine never left the rails at all 
except as to its bogie wheels, It follows from this that the 
destruction of the up line behind the train engine was caused by 
the overturning of the tender, by the crumpling up of the frame of 
the first coach, and by the derailment of the three next coaches of 
the train. ‘ 

An examination of the positions of the various parts of the train, 
as indicated on the plan, supports this view. It will be shown later 
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on that the speed_of the train was probably between 50 and 60 miles 
an hour. The distance from the point of derailment to the front 
of the train when all was over has already been given, viz. 

105 yards. Atan initial speed of 50 miles an hour, or a mean 
speed of 25 miles an hour, it would take about 84 seconds for this 
distance to be covered. Assuming that the coupling between the 
two engines broke as soon as the first engine dropped off the 
sleepers into the soft ballast of the 10ft. way, or about a second 
after the derailment occurred, the continuous brake was then auto- 
matically pee oe into action throughout the train. This applica- 
tion of the brake on the train engine, combined with the obstruction 
caused by the overturned bank engine, would have an instantaneous 
effect in abruptly checking, and Ny stopping, the front of the 
train. But it would take five or six seconds for the full effect of 
the brake to be felt at the end of the train, and until this occurred 
the rear portion of the train would be pressing forward with all the 
momentum due to its weight and velocity. . ; 

The weight of the train, as a whole. was 327i tons—say 328 tons 

and taking the speed at 50 miles an hour, or 73ft. a second, the 
kinetic energy of the train, or the work done in bringing it to rest, 
would amount to 27,142 foot-tons, or, if the engines are omitted, 
the work done in bringing the coaches—weight, 196 tons—to rest 
would be 16,219 fcot-tons. 

This work was expended partly in overcoming the resistance 
offered by the overturned engine, and partly in the overturning of 
the tender, the telescoping and wrecking of the front coaches of 
the train; and the complete destruction of the up line behind the 
train engine. When this enormous force and the short distance in 
which the train was stopped: are considered, it is a matter of 
surprise that the damage done to the train was not greater. Had 
the rolling stock been constructed with wooden instead of stee 
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underframes, it is probable that the greater portion of the train 
would have been smashed to pieces, 

The above is suggested as a rough outline, omitting details, of 
what occurred after the leading wheels of the tank engine left the 
rails. But the important matter is to discover, if possible, what 
caused that derailment. 

‘he speed of the train has first to be considered. The timing 
of the train, according to the service time-tables, i.¢., the tables 
issued for the information and guidance of the servants of the 
company—a copy of which was supplied to me by the company— 


i Llanelly depart, 1.8; Cockett pass, 1.25; Landore arrive, 1,33 ; 
the distances being Llianelly to Cockett, 8 miles 645 yards ; Cockett 
to Landore, 2 miles 154 yerds; total from Lianelly to Landore, 
10 miles 799 yards, or, roughly, 104 miles. 

The evidence as to the speed of the train is then dis- 
cussed and summed up as follows :— 

It therefore comes to this: the train was timed to run at an 


—- might be due to a sudden fracture caused by a blow or | 
shock, 

The stresses on side rods, especially at high speeds, are very | 
great, and it is not an uncommon thing for side rods to break, 
though the fracture more usuatly occurs in the centre of the rod 
instead of at one end of it, as in this instance. It would not be 
surprising if the metal in this case, after so many years of work, 
had become ‘‘fatigued” and had suddenly given way. Should 
this have occurred, the derailment can be explained in more ways 
than one, The end of the broken side rod would drop, and | 
probably come into contact with the sleepers or chairs, and, acting | 
as a lever, might lift the engine sufficiently to allow the wheel 
flanges to clear the rails, while the check so given to the right side 
of the engine would at the sume instant cause the latter to slew 
round to the right and permit the wheels to drop on to the ballast. 
As, however, no marks were found on the sleepers to show that the 
broken end of the side rod struck them, it might be that the 
derailment was brought about in another way. The breaking of | 
the rod would throw the axles slightly out of truth; the right-hand | 
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Fig. 3. 


average speed of 50 miles an hour between Llanelly and the foot 
of the Cockett bank, and it may possibly have been running at 
60 miles an hour, or more, at the time of the derailment. 

This being so, it is necessary to consider whether the permanent 
way, engines and rolling stock were suitable for such speeds, 

] have already described the nature of the permanent way, 
which, though not of the latest standard pattern adopted by the 
Great Western Ruiilway, is in very good condition, being con- 
strueted with double-headed steel rails originally weighing 86 lb. 
ind now weighing about 82 Ib., and with chairs weighing 
ij lb. each. The chairs are fastened to the sleepers by two fang 
bolts to each chair, and the line is well ballasted. 

| examined it on each side of the site of the accident, and found 
it in good condition and well maintained, there being no sign of 
any movement between the chairs and the sleepers, or between the 
sleepers and the ballast. 

This part of the railway had been walked over on the morning 
of the accident by the ganger and by the permanent way inspector, 
who both found it in ¢ order and requiring no attention. 
Immediately after the derailment the line was carefully examined 
and gauged westwards from the first mark upon the rails by 
foreman platelayer George Hopes, who found it in good line and 
in good gauge. 

No broken rail was discovered at or near the point of derailment, 
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marks on sleepers - 
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leading wheel would bind against the right-hand rail, which it 
would tend to mount; the disturbing effect of the broken rod 
would upset the balance of the wheels, and the engine would begin 
to lurch or rock. Conditions might in this way arise which, when 
the speed and the pressure of the train engine behind the crippled 
engine are taken into account, would in all probability cause a 
derailment. 

But against the theory that the side rod caused the derailment 
must be set the fact that the driver of the train enginesays that, sofar 
as he knows, the side rod of the leading engine was not broken before 
the latter engine left the rails. It is also the case that the latter 
fell over on to its right side, 7.¢., on the same side as that on which 
the broken side rod was afterwards discovered, and it is possible 
that the rod was fractured by the capsizing of the engine. More- 
over, broken side rods, though not uncommon, have been rarely 
known to cause a derailment. While, therefore, it is not an 
improbable thing that the fracture of the side rod caused the 
derailment, there is no proof that this was the case. Failing this, 
some explanation of the catastrophe has to be sought. 

It has been suggested that the derailment was due to the 
‘‘ oscillation” of the tank engine, and this was the view adopted 
by the coroner's jury. The oscillation of engines is governed by 
various factors, of which the speed, the length and nature of the 
wheel base, the balancing of the wheels, and the distribution of 









with certainty whether the coupling between the two was tight, 
and unless this was the case the train engine would not have much 
effect in checking oscillation. The probability is that owing to the 


| speed the Montreal was doing all the work, and the coupling 


between the two engines was slack. 
Three witnesses who had knowledge of engine No. 1674 were 


| questioned with a view to ascertaining whetber this engine had an 


undue tendency to oscillation, and whether they themeelves had 
ever made, or had heard any one else make, any complaint with 
regard to the oscillation of this engine. Their evidence in this 
respect was unsatisfactory and inconclusive, and amounted to 
little more than this, that tank engines oscillate rather more than 
tender engines, and one man said that the oscillation of engine 
No. 1674 was slightly greater than that of other tank engines. 
None of them admitted that he had seen engines of this class 
travel at higher speeds than 30 miles an hour. 

These saddle tank engines were designed a great many years 
ago, and it may be taken for granted that they were never intended 
for express work. It is probable that they were designed for a 
speed of 35, or, at the outside, 40 milesan hour. They are said 
to be a useful class of engine, and as the Great Western Railway 
possesses 1143 of them, a great deal of work is done by their 
means in the course of a year, But the arrangement of their 
wheels and weights is such as, in my judgment, to render them 
liable to oecillation, which at high speeds would become dangerous, 
Tt has been shown that the train in this case was timed to run at a 
speed of about 50 miles an hour between Llanelly and the foot of 
Cockett bank, and that the actual speed at the time of derailment 
may have been as high as 60 miles an hour. If this were the case 
a dangerous oscillation would in ali probability be set up in the 
tank engine, which might be sufficient to account for the 
derailment. 

Against this suggestion it must be admitted that there is no 
direct proof that the derailment was due to the oscillation of the 
tank engine. The absence of any sign of disturbance in the per- 
manent way, such as might be plies by oscillation, may be attri- 
buted to tho strong construction of the ‘‘road,” while the two 
enginemen, who could have spoken as to the behaviour of the 
tank engine, both met theirdeath. Driver John Thomas says that 
Lloyd, the driver of the tank engine, was sitting down just before 
the accident, which, if correct, may be taken as indicating that no 
abnormal! oscillation existed, and that the unfortunate man had no 
idea of danger.* It is also the’fact that driver Lloyd could have 
checked the speed of the train if he had thought it necessary 
He so, by shutting off steam and applying the continuous 

rake, 

From what has been said it will be gathered that, although I 
have no doubt that the fault is in some way or other to be traced 
to the tank engine, I am unab’e to report with certainty the cause 
of the derailment, but the probability is, that it was due to one or 
other of two causes, viz., the fracture of the side rod, or the 
oscillation of the saddle tank engine in consequence of too great a 


speed, 

I would add that I do not regard the saddle tank engine referred 
to in this report as a suitable engine to be attached in front of a 
train timed to run at express speed. Mr. Churchward in his 
evidence says that these engines are safe at 50 miles an hour as 
the “‘highest maximum,” but in order that a reasonable margin of 
safety may exist, the usual running speed should, in my opinion, 
not be higher than 40 miles an hour. I therefore recommend that 
when an assistant engine is required to help a train up the Cockett 
bank, it should be attached at Gowerton and not Llanelly, unless 
the assistant engine is an express tender engine. It does not com- 
mend itself as good practice to attach an engine designed for 
moderate speeds to a train timed to run at high speed over a 
straight and level road. When this is done, one of two things 
must happen—either the slower engine will cause delay to the 
train, or will itself be run at a speed which is unsuitable and may 
become dangerous. 

The knowledge gained in this and other inquiries, in which tank 
engines of various classes have been concerned, makes it apparent 
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‘ud | am satisfied that the derailment was not due to any defect 
or failure of the permanent way. 

So far as the train engine—the Montreal—and the carriages are 
concerned, it is certain that they were in good order and suitable 
for express speeds, and they may be left out of account. Atten- 
tion therefore need only be directed to the tank engine No. 1674, 
which wes attached to the front of the train at Llanelly to assist 
it <p the bank between Gowerton and Cockett, and which was to 
be detached at the latter place. This, as I have already stated, 
oh a six-wheels coupled saddle tank engine, weighing about 
4164 tons. 
base of 15ft. 9in. It was built in 1886, and had undergone 
extensive repairs between June and December of 1903 in the com- 
pany’s locomotive shops at Neath, and according to the statement 
of one of the witnesses it left that place “practically a new 


It had 5ft. wheels—dft. 2in. when new—and a wheel | 
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Fig. 4. 


POSITION OF THE TRAIN AFTER THE ACCIDENT 


the weight are the principal. In this cuse the wheel base was 
rigid and 15ft. Sin. long. The bunker overhung the trailing 
wheels by 6ft. 44in., while the front of the engine overhung the 
leading wheels by 4ft. 7in. The height of the centre of gravity of 
the tank engine was less than that of the train engine, and very 
much less than that of some of the heaviest engines now in use 
upon other railways. But the position of the centre of gravity in 
relation to the wheels was, when the engine was full with coal, 
water, and sand, to its utmost capacity, 4in. behind the middle | 
axle, although under-normal running conditions, with about half 
the quantity of coal in the bunker, it is slightly in front of the 
middle axle. The engine was thereforé practically balanced about 
its middle axle, which seems to be an unsatisfactory arrangement | 
for steadiness of running. | 

The proper position for the centre of gravity of an engine is in 
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that the question of the behaviour of tank [engines of all types 
and classes, under different conditions of speed, requires investi- 
gation. I therefore suggest that the Associated Railway Com- 
panies be invited to appoint an expert committee for the purpose 
of inquiring into and reporting upon the subject, after which a 
classification of these engines might be made according to the 
work for which each type is found to be suitable. 
T have, &c., 
H, A. Yorke, Lieut,-Col. R.E, 
The Assistant Secretary, 
Railway Department Board of Trade. 











engine.” Since December, 1903, it had run about 15,000 miles. 
So far as can be ascertained, it left the running shed at Llanelly | 3 
on the morning of the 3rd October in good condition. Driver | AS iKposition of Frapture Dat te st See a 9x! OBITUARY. 
John Edward Williams, who was in charge of this engine on the | = -()3) orbit FIT — HO MEF 
Ist October—i.¢., the Saturday before the date of the accident— | yy Sno Se = Seg ae eee : ; , r ’ 
ied fat ‘ute gondii sl nn | gpg RE TR gee. Tan nt nh wae a eat 
or thinking otherwise. eo "We Séction of rod at Fracture AA oie & | athe ; ~f.u. ~ a, & 

After the accident I had an opportunity of examining the engine Leading - Fig. 5. Driving | daueat ue pie tess moe ts 49 that =. He wen ie 


while it was lying on its side alongside the railway, and I then 
found that, in spite of the mauling it had sustained, the axles, 
wheels, tires, and flanges were in perfect condition. In confirma- 
tion of this it may be noted that the engine, after being replaced 
upon the rails, travelled to Swindon on its own wheels. 

Excluding the damage, such as shaking of the frame, bending 
of spring hangers, breaking of chimney, &c. &c, which was 
clearly due to the derailment, the chief defect in the running gear 
was the fracture of the right-hand leading coupling-rod. Whether 


this fracture was the cause or the consequence of the accident | 


cannot be stated with certainty. 
The rod was an o'd one, having been fitted to the engine in 


1886, and it therefore had done a large amount of work, The | 


material of which it was made was the best fagotted iron, and the 
tensile and bending tests, to which four pieces ‘cut from the rod 
have been submitted, show that the metal is of high quality. 

The dimensions of the red haye already been given, and the 
area at the point of fracture was 4-45 squareinches. The appear- 


BROKEN COUPLING ROD 


front of the driving wheels, and this seems especially desirable in 
the case of a saddle tank engine, inthe tank of which the water | 
would be for ever surging from one side to the other or | 
from one end to the other. It is evident that when the centre of | 
gravity is behind orover the middle axle there is a greater tendency 
for the front wheels to be lifted off the rails in consequence of the | 
lurching of the engine, or of any inequality in the permanent way, | 
than if it was in front of the middle axle. Moreover, an engine 
with a wheel base of 15ft. 9in., and a total length, exclusive of 
buffers, of 26ft. 8}in., would be liable to oscillate a good deal when 
running at high speed, and this wouid be specially the case with an 
engine such as No. 1674, not only because it had not a.tender | 
behind it to steady it, but also because it had a heavy coal bunker | 
overhanging the trailing axle by 6ft. 44in., which on a straight | 
road would be certain to rock or swing violently. from side to side. | 
Although in this case the tank engine was in front of, and attached | 


eight years of age. 





THE death is announced of Mr. James Frederick Jackson, 0 
Sparken Hill, Worksop, which occurred suddenly on the 12th inst., 
at Torquay. Mr. Jackson was a member of the firm of Messrs. 
Spear and Jackson, steel manufacturers, Etna Works, Savile-street 
East, Sheffield, and son of the late Ald. J. B. Jackson, who did 
much excellent public work in Sheffield, of which he was Mayor in 
1889 and Master Cutler in 1879. Mr. J. F. Jackson, who was forty-six 
years of age, returning from Switzerland during Christmastide. 
caught a severe chill, influenza followed, and a serious attack of 
pneumonia supervened, which ultimately led to his death. 





* N.B.—I have doubts as to the accuracy of this statement. It is very 
unlikely that the driver of the leading engine of an express train would 
bé sitting down, though I admit it is possible. But when driver John 
Thomas goes on to say that he believes the fireman of the tank engine, 


ance of the fracture is good over two-tbirds of the surface, but the | to, a heavy express engine, which might be expected to have a | whom it was not possible for him to sec, was sitting down also, my 
middle portion is rather coarsely crystalline, the appearance being | better steadying effect even than a tender, it cannot be stated | belief in his story is shaken, 
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BACK OF PLATE 





OFFICIALLY TESTED AT RIDSDALE I< DEC 1904 
SERVICE REQUIREMENTS COMPLETELY FULFILLED. 





9-2 FIRTH'S PROJECTILES USED... WEIGHT SBOE _ 


TEST OF ARMOUR PLATE FOR JAPAN. 


THE Kashima, one of the most powerful battleships in the | and at the same time that vibration is greatly reduced. 
world is at present under construction by Sir W. G. Arm- 


batch, and the result of the test is shown by the above illus- 
trations. There were present for the Japanese Government, 
Capt. Iwamoto, and Mr. J. M. Gledhill for the Openshaw 
Works ; whilst the firing arrangements were conducted by 
Messrs. Hadcock and Trevelyan, of the Elswick Works. The 
following notes are official, and have been supplied by the | 
makers :— 

The plate measures 8ft. by 8ft. by 9in. (2°43 m. by 2°43 m. 
by 228 mm.). It was backed with 2ft. (61 cm.) of | 
oak, and a skin plate. The projectiles were 9°2in. diameter, | 
and were made by Messrs. Thos. Firth and Sons, Limited, | 
and supplied by the British Government to the Japanese | 
authorities for the purpose of the trial. These shot | 
are considered by the British Government as equivalent to | 
Holtzer in quality. The weight in each case was 380Ib. 
(174-4 kilos.) | 

The first round was fired with a striking velocity of 1814 | 
foot-seconds, equal to a striking energy of. 8868 foot-tons. | 
The result was a maximum penetration of 3:lin. (78 mm.), | 
and the flaking which is shown by the photograph, the back | 
being bulged only to the extent of 1‘9in. high. The projec- 
tile was broken up into 155 pieces, the largest of which was 
35 lb. (16 kilos.); weight of fragments recovered 208 Ib. | 
(94°5 kilos.). 

Round No. 2 was fired with a striking velocity of 1795 foot- 
seconds = a striking energy of 8475 foot-tons. This round 
gave a maximum penetration of 1:25in. (32 mm.). On the | 
back of the plate a bulge 1-5in. (38 mm.) high was produced. | 
The fragments of shot recovered weighed 173 lb. (79 kilos.), of 
which the largest piece weighed 28 Ib. (13 kilos.). 

At this stage the plate was formally accepted as satisfactory, 
and rounds Nos. 3 and 4 were fired to demonstrate the actual 
resistance of the plate. Round No. 3 was fired with a strik- 
ing velocity of 1889 foot-seconds = a striking energy of 9400 
foot-tons, causing a similar penetration to round No. 1, viz., 
3°lin. (78 mm.), but less fiaking. The bulge on the back of 
the plate was 1°9in. (48 mm.) The projectile was broken up, 
172 lb. (78°5 kilos.) being recovered; the largest piece 
weighed 12 Ib. (5-5 kilos.). 

Round No. 4 was fired with a striking velocity of 1985 foot- 
seconds = a striking energy of 10,375 foot-tons. The pene- 
tration of this round was not measured, as the point of the 
shot stuck in the plate—see engraving. The bulge producep | 
at the back of the plate ting ng high (63 mm.). The | ** the work to the machine. 
remainder of the shot was broken up, 183 lb. (83°5 kilos.) | 
being recovered, the largest piece of which was 39°5 Ib. (18 
kilos.). At the conclusion of the trial no surface or through 
cracks were developed, and the quality of the plate was 
proved to be excellent. It will beseen that this plate more | 
than fulfilled the British Admiralty requirements, as it stood 
1985 foot-seconds in the fourth round. 














PORTABLE COLD SAW 


for the machine, and a greater output of work is obtained; 








DRY AIR IN THE BLAST FURNACE. 





such an interesting and argumentative letter as that of Mr. 


| Elbers to ascertain the conclusions arrived at before reading 
it through, and such an investigation conveys the impression | 
Lioned theory of | 

Neilson’s—not Neilsen—which has been a steady block to 








; that Mr. Gayley has only revived an old-fas. 
A PORTABLE COLD IRON SAW. 


THE accompanying illustration shows a new portable 
sawing machine manufactured by Messrs. Carter and Wright, 
Halifax. It has been specially designed for cutting different | is more efficacious in protecting the brickwork of the furnacc 
sections of steel used in constructional work, and the way | from fusion than water jackets, he doubts whether increasc 
ia which the machine is applied can be seen from the photo- | of moisture in the blast is perceptible at the tuyeres, and that 

graph. It is capable of cutting 16in. by 8in. girders, ora solid | variations in stove heat are mainly caused by water 
beam 16in. by 6in. The saw is powerfully geared, and can be evaporated from the materials of the charge. In view of 
driven either by hand or motor, a special feature of the | these contradictory utterances, a consideration of the arith- 





progress ever since. A more te perusal, however, 
seems to show that, although the writer believes that the 
cooling effect of dissociation of water vapour in the blast 


driving being that the motion is transmitted through a metic of the subject, as contained in the annexed table, may 


hardened steel pinion to the teeth of the saw. The pinion | be of use. It is based on the following conclusions :— 
is made wide in order to allow half an inch adjust- (1) Carbon may at appreciable initial temperatures be 
ment for setting in position. This method of gearing | oxidised either by air or water vapour, with a similar heat 


is claimed to give rigidity and to ensure the girder being | development by oxidation of 2470 Centigrade heat units per | § 


and lastly that it is as easy to take the machine to the work | 


THE correspondence on this subject is becoming so 
voluminous that the reader is tempted to look at the end of | 


accurately cut. It is claimed for it also that it absorbs less 
power than would be necessitated by the use of more gearing, 


The machine is fitted with an automatic variable feed with 
strong, Whitworth and Co., Limited, at the Elswick Shipyard, | four changes, and stop motion. A few of the advantages 
for the Imperial Japanese navy. The armour, which is to | put forward as being possessed by this machine are:—(1) The 
be of the best quality producible, is being made at the Open- | cost is much less than the ordinary type; (2) the saws are 
shaw Works. On the ist December, 1904, a trial was made | more durable and less costly; (3) a smaller diameter saw 
with a sample plate of the thick armour selected from a_ is required to cut the same area; (4) a less space is required 





all 








unit of carbon, the whole of which is available in the former 
case, but in the latter, where a preliminary expenditure of 
4800 units is necessary for freezing the oxygen, the result is 
a negative balance of 2330 heat units per unit of carbon. 

(2) The unit of air gasifies 0-176 carbon, producing ,°, 2470, 
or ‘136 heat units, and the unit of water vapour 0°667 carbon 
absorbing 3% x 2330, or 1553 heat units, after allowing for the 
heat developed by the formation of carbonic oxide. 


Theo- 








Oxidising Heat developed Weight | eats heat retical 

agent. cals, of gas | ii temper- 

pro- |— —— ature, 

Air, Water. | Air. Water. Net. duced.| Per 4, Centi- 

: | r otal 2 

+ - + | unit. grade. 
1-00 0-00 436 - 0 = 436 1-176 | 0-245 | 0-288 1510 
0-99 0-01 432 - 16 416 1-181 0-247 | 0-291 1425 
0-98 0-02 427 - 381 396 1-186 | 0-249 | 0-295 1342 
0-97 0-03 423 - 47 = 376 1-191 | 0-251 0-299 1258 
0-96 0-04 419 - 62 = 357 1-196 | 0-253 | 0-303 1178 
0-95 0-05 414 - 78 = 336 1-201 0-255 0-306 1098 
0-94 0-06 409 - 93 316 1-206 | 0-257 | 0-310 1019 
0-93 0-07 405 — 109 296 1-211 | 0-259 0-314 946 
0-92 0-08 401 - 124 277 1-216 | 0-261 0-317 S74 
0-91 0-09 397 - 140 257 1-221 0-264 0-322 800 
0-90 10 392 155 237 1-226 | 0-266 | 0-326 727 


| 
| o 


Taking the figures for dry air as 100, the relative propor- 
tions of fuel consumed and heat developed are as follows : 


Air : Water. 100:0)99;1 98; 2197: 3196: 4 95:5)94:6 93:7 92;8/91:9 90:10 





Carbon oxidised 100 | 108 106| 109] 111) 114 116 119, 122, 125, 125 


j 
Available heat! 100 | 95 | 86] 82} 77) 72 68! 68 59) 54 
develo 
Temperat’re realised 1570 | 1425) 184% | (25¢/117+ 1098)1019 946, 874) 800) 727 


Although the table goes far beyond the possibilities of the 
blast furnace, it reproduces the conditions of the gas pro- 
ducer, where water vapour is injected with the air to reduce 
the initial heat of the gas formed, which would otherwise be 
delivered at a uselessly high temperature, the heat sc 
absorbed being utilised in gasifying more carbon, to give a 
richer fuel gas at the place of consumption. These conditions 
seem to be satisfied with 5 to 7 per cent. of water, which 
can be supplied continuously without cooling the producer 
below the point necessary to keep the fuel active in reducing 
carbon dioxide, but with a higher proportion the latter gas 
increases, and ultimately steam passes through unchanged, 
these latter conditions being exemplified in the Mond pro- 
ducer. In all cases, however, it will be seen that with 
increase of water in the air the temperature falls, while the 
carbon consumption increases, which, of course, is proper in 
| & gas producer, but very much the reverse in a blast furnace, 
the cooling effect being developed at the place where the 
| maximum heat is required. ‘The effect of 1 per cent. of 
water seems to be an increase of 3 per cent. in carbon con- 


| sumption and a diminution of 5 per cent. in the heat 
| developed, as compared with dry air. To restore this missing 


heat about 100 deg. of stove heat would be necessary, so 
that, roughly speaking, 1 per cent. of water vapour and 
100 deg. of heat in the blast may be taken as about 
equivalent, and such a variation would be quite appreciable 
in the working of a heavily-burdened furnace. 

In comparing the heat absorption caused by the drying of 
wet ore with that due to dissociation of water vapour in the 
blast, the relative scale of the two operations must be con- 
sidered. With a 60 per cent. ore, with 10 per cent. of water, 
the quantity of the latter contained in the amount necessary 
to produce a unit of metal is 0°16, while in the corresponding 
quantity of air, with 1 per cent. of moisture, it is 0°06. 
‘Lo evaporate the former 86 heat units are required, while the 


| conversion of the latter into water gas takes 93 units. The 





Sunday for Valparaiso with fifty cadets aboard, 


evaporation, however, is, or ought to be, done by gas that has 
exhausted its reducing energy, while the decompositiom of 


| water abstracts heat from the hearth, where it is wanted, for 


no particularly useful purpose elsewhere. 








Bexeium’s first naval training ship left Antwerp on 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





TRACTIVE ADHESION OF SPRING TIRES, 


Sirn,—After having determined that the industrial traction wheel 
must have both a resilient and flexible tread, or otherwise a spring 
tire, it will be important to get a clear view of the true reason why 
a flat tread increases the tractive adhesion of the wheel. 

Now, at first sight, this seems to be an extremely simple matter, 
the popular explanation heing that the greater surface gives the 
greater adhesion, This is given expression to in ‘‘ Steam Loco- 
motion on Common Roads,” page 246, in the words: ‘‘ Wheels of 
large diameter obtain a greater amount of tread, giving them more 
grip on the surface of the road, thus rendering them much less 
liable to slip.” This, of course, does not differentiate at aJl between 
any greater surface that may be obtained from a spring tire, which 
gives a flat foot, and a circular rigid tire, which may obtain an 
equal amount of bearing surface, by merely sinking a little distance 
into soft ground, although the tractive power of the flat foot 
wheel may be double that of its circular rival, which has thus 
obtained a temporarily greater bearing. It is merely the ‘‘ more- 
surface-more-friction ”” idea, which has everything to recommend it 
with the exception of the single point that it is not true! For to 
argue, in connection with general mechanics, that friction is indepen- 
dent of surface, and yet in connection with a driving wheel that it 
directly depends — the amount of surface contact, is simply to 
jump out of the frying pan of one difficulty into the fire of a 
multitude more, So that the true reason of the greater tractive 
power of a resilient and flat tread must be found elsewhere than 
in the delusive ‘‘ more surface” theory in popular use. 

And we might also say that the mind should be entirely disabused 
of the belief that the greater tractive power is obtained from the 
greater friction of such substances as rubber or fibre, as, for heavy 
work, such have always been covered with metal plates, as in 
Fig. 1, which may be taken to represent smooth and polished steel 
shoes, resting on smooth and level asphalt. 

Now, what appears to the writer to be the true reason why the 
flat foot increases the tractive power, is illustrated in Fig. 2, and 
arises from the fact that with a suitable spring tire the radial line 
A B is, as the wheel rolls, continuously longer than the vertical 
radial line AC; and that, therefore, a continual resistance is 
offered to the slipping of the wheel by the continuous work of 
compressing the longer diagonal line into the shorter vertical space 
below the axle, 

If the wheel were a rigid polygon, and sufficient force were 
applied downwards at D, then the power would act through the 
angle D A B, and the wheel would vibrate on the fulcrum B, so as 
to move the axle in the direction E; and the resistance tending to 
prevent the fulcrum from slipping backwards towards C would be 
greater than the friction that would be due to the weight by the 
coefficient, as the strain on the fulcrum B does not act parallel to 
the horizontal ground line, but presses downwards in the direc- 
tion J, Therefore, the tractive pull that can be given to the axle 
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is considerably greater than that due to the adhesive friction of a 
circular wheel by an amount which gradually lessens as the wheel 
vibrates on the fulcrum towards H; until when A B has been 
pag to correspond with H B, the extra gain of resistance to 
the backward slipping of B towards C has entirely disappeared ; 
and then the only thing to keep the fulcrum in place is the usual 
weight by the coefficient of the ordinary circular wheel. 

Now, the rigid polygon as a driving wheel is, of course, imprac- 
tizable ; but a very satisfactory attainment of a large portion of 
the increase of tractive adhesion, due to the polygonal form, can 
be obtained from the use of a suitable spring tire, which, as it 
rolls, will act as a perpetual polygon, with a perpetual angie of 
adhesion, and a fulcrum that remains in perpetual advance of the 
axle, around which the tire for ever keeps turning as it passes 
along. The action of this in connection with a rubber tire may 
perhaps seem somewhat obscure ; but let any one imagine the 
spring tire to be composed of a great number of radial spring 
spokes, and he will at once see how literally accurate both the 
comparison and action are, as it can then be easily observed that 
the radial line A B is always much longer than the vertical line 
A C,and so always gives the continuous fulcrum at B, which 
for ever maintains its place in advance of the axle as a veritable 
point d’appui, from which the ordinary adhesive friction can be 
—— in the production of an increased tractive power. 

hus we see that, while the amount of the adhesive friction of a 
plain circular driving wheel is the insistent weight by the 
coefficient, with the flat-tread wheel it is the insistent weight by 
the coefficient, plus a second quantity which depends upon the 
position of the fulcrum B, or otherwise upon the amount of the 
adhesion angle formed by the lines A Band AC. If the fulcrum 
B were a constant mathematical point, the adhesion angle of 
constant dimensions, and the lines A B and A C rigid, we could 
then proceed to calculate the precise value of the second quantity. 
But in practice there is not anything definite to go upon, as both 
the position of the fulcrum, the length of the lines AB and AC, 
and consequently the magnitude of the angle of adhesion, are all 
continually altering, through the interaction of the rough road and 
the resiliency of the spring tire. We can therefore only make our 
spring tread wheel to the best of our ability, and then test it in 
actual practice to see what gain in tractive power we have been 
able to secure, 

And so, in order practically to determine this, some years ago | 
made aspecial experimental engine with spring spoke wheels 5ft. in 
diameter by 18in. wide, having an approximate adhesion angle of 
15 deg., as shown in Fig. 2, and each loaded with 55 cwt. With 
this a great amount of time was spent in experimenting in order to 
ascertain the available tractive power, and in studying the rolling 
action of the centipede tread, when it was found that, without 
slipping and without marking the road, 60 per cent. of the 
insistent weight was available in tractive pull; whereas, in the 
Wolverhampton trials, a rubber tire was only found to give 45 per 
cent. And if we take the greatest tractive friction of a smooth 
circular wheel on macadam to be 30 per cent., it wiil be seen that 
the second quantity has become equal to as much again, and so 
has doubled the effective tractive power of the engine. ‘‘Give me 
a fulcrum,” says Archimides, ‘‘and I can move the world.” And 
so, says the elastic tire, ‘‘ Give me a fulerum—and I can double 
the hold of the wheel to the ground,” 

The designer, then, of the tractive spring tire should endeavour 
to make the adhesion angle as great as possible, so as to keep the 
adhesion fulcrum always well in advance of the axle, and should 





avoid making a stiff tire, which would merely yield into such an 
elliptical shape as that shown in Fig. 3, in which, although the 
vertical yield is great, yet an adhesion angle and an adhesive ful- 
crum, and, consequently, an ihcreased tractive power, are all prac- 
tically absent. 

A very obvious contradiction of the ‘‘ more-surface-more-fric- 
tion ” idea is shown in Fig. 4, which represents a circular rigid 
wheel partly sunk into the ground. In this the bearing surface of 
both wheels may be as much as two square yards, which, according 
to this elementary theory, ought to give enough of adhesion to tear 
an oak out of the ground, and yet which, in reality, might not be 
sufficient to enable the engine to even move itself; for, notwith- 
standing all the bearing surface, the line A C still remains equal to 
A B, so that it has not any adhesion fulernm at all, and hence 
bas only to depend on ordinary friction to enable it to come out of 
the hole, frat gos equally obvious refutation is to consider Fig. 2 
asa wheel resting on the points only of two spring spokes, A B and 
AK, each having only lin. of rounded surface, resting on an im- 
penetrable road, which would yet be able to give twice the tractive 
pull of the wheel in Fig. 4, which has a bearing surface 600 times 
greater. 

A large rigid traction engine wheel, of course, rolls more easily 
than one which is'smaller, as the resistance of a road wheel varies 
inversely to its diameter—a fact which was published as long ago as 
1831 in the old Mechanics’ Magazine. Also on soft ground a large 
whee) is able to along more easily than one which is smaller. 
These things reduce the total rolling resistance of the engine, and 
hence the tractive adhesion that is required, so that a large road 
driving wheel is thus much superior to a small one but these 
advantages of a large diameter are quite independent of the ‘‘ more- 
surface-more-friction ” theory. 

This subject would not be complete without a reference to the 
large and small railway wheel, in respect to which it has been 
stated various times in THE ENGINEER, during the course of many 
years, that a large wheel gives a better bite on the rail than one 
that is small, as, for instance, in June 16th, 1899, page 597 :— 
‘There is good reason to believe that a large wheel has a better 
hold on the rail than a small one.” It was also stated elsewhere 
in 1904, that :—‘‘ The coefficient of adhesion is greater in the case 
of large wheels than in small, but to what extent has not yet been 
determined. For wheels over 7ft. in diameter, it is about 480 1b. 
per ton in average weather ; while with wheels 5ft. and under, it 
is probably about 3501b. per ton.” This is a very considerable 
ditference between the two diameters, and is evidently only a 
surmise ; but that an important difference in adhesion does actually 
exist between a large railway wheel anda small one seems to be 
practically established. 

And taking this to be a fact, the writer’s explanation of it is 
precisely that of the theory of the spring road wheel tire already 
advanced, but with an adhesion angle of comparatively minute 
dimensions. The large wheel, I take it, is much more elastic than 
the smaller one, and hence flattens to a more sensible extent on the 
hard rail. The pressure on the cranks—which at starting may 
amount to 20 tons—will also cause the long spokes to bend slightly 
from their true radial lines, and this combined with the heavy 
weight on such wheels, will still further reduce the vertical distance 
between the axle and rail to a sufficient extent to give the flat 
foot referred to. And so the tremor and strain of working, and 
the violent rolling forward of the heavy load on the axle, will 
suffice, according to Fig. 2, to keep the diagonal line A B always 
longer than the vertical line A C, and hence will tend to keep the 
wheel, although smooth, from slipping on the glassy rail. I 
believe that it would be safe and practicable to make large railway 
wheels with curved spokes to increase the flat foot, which might 


then give all the adhesion that would be required for certain kinds }- 


of very fast traffic, without the drag and danger of coupling-rods, 
which as the cylinders increase in power, naturally tend to become 
heavier, and hence more liable to come to grief with very rapid 
reciprocation. 

In conclusion, it may be stated that I was given the favour of 
having this theory and matter published, substantially as now 
stated, in THE ENGINEER of May 26th, 1871, page 362; since 
which time the oppressive nature of the road locomotive laws has 
rendered it needless to return to the subject. But now, at the 
commencement of a new era in heavy road locomotion, should not 
some decision be come to in regard to the true reason why the 
flat foot of a suitable spring tire largely increases the available 
tractive adhesion! For upon the clear apprehension of this 
largely depends the ability of the designer to make a wheel 
capable of holding with the greatest amount of persistency to the 
ground. And it is also a matter of the greatest importance to the 
existing rigid wheeled traction engine, as the practical solution of 
the problem presages the death of a monster, which only depends 
on its Johnsonian ponderosity for the ability to pull anything at 
all, and which is an antiquated antithesis of the whole modern 
principle of locomotion, which is—to obtain the greatest amount 
of useful power from the least amount of total weight that is 
moved from place to place, LeonarD J, Topp. 

Stoke Newington, February 6th. 





* 
DRY AIR IN THE BLAST FURNACE, 


Sir,—Having noticed the abstract of a paper read by Mr. 
Gayley in New York on ‘‘Dry Air in the Blast Furnace,” which 
appeared in your issue of November 18th, 1904, together with the 
leading articles of the same date, and January 20th, 1905, it 
—— that the matter requires further consideration. 

have not the complete report before me, but taking the 
figures given in the abstract and leading article, the paper can 
hardly be considered as a perfect record of what actually occurred. 
For instance, it is stated that during a certain period ‘the 
average moisture in the atmosphere was 5-66 grains per cubic foot, 
and in the dried air 1-75 grains,” 7.e., a reduction of 3-91 grains 
per cubic foot ; also that ‘‘69 1b. of water were removed from the 
blast per ton of iron produced, which represents an average of 
23,192 lb, per twenty-four hours.” Elsewhere it is stated that the 
average daily output of iron was 452 tons. 

Now, 69 lb, of water per ton of iron for 452 tons = 31,188 Ib. 
per twenty-four hours. Again, a reduction of 3-91 grains of 
moisture per cubic foot in 34,000 cubic feet of air per minute 
amounts to 27,417 Ib. of water per twenty-four hours, ‘I'he average 
temperature of the cooled air was apparently about 20 deg. to 
22 deg. Fah. At these temperatures air would be saturated when 
containing 1-287 grains and 1-414 grains of moisture respectively, 
as against the average figure of 1-75 grains mentioned in the 
paper ; further, it is known that even when cooled the air could 
not remain saturated ; consequently these figures would be still 
further reduced. 

In connection with the moisture question it might also be pointed 
out that there appears to be a slip in the first table given in the 
abstract, showing gallons of water entering per hour into a furnace 
using 40,000 cubic feet of air per minute at various temperatures 
and humidities. The figures given in the gallons of water column 
are based on the assumption that 1 U.S. gallon weighs 8-55 lb., 
whereas it is usually considered to be 8-331b. For instance, 
at 73-6 deg. Fah,, 5-16 grains water per cubic foot, the number of 
gallons is given as 206-4, whereas it should be 212-4 gallons—an 
error sufficient to disturb any calculation dealing in large 
numbers, 

Your explanation of how the saving in coke has been brought 
about requires further elucidation, for you say :—‘‘ The chilling of 
the air augmented its density, and virtually increased the deliver 
of the blast engines, while the pressure, and consequently the sc 
done, remained unaltered,” and in a later paragraph in the same 
article :—‘* With dried blast 96 revolutions per minute of the blow- 
ing engines burned nearly 1 per cent. more coke, and produced 
89 tons more pig iron in twenty-four hours than 114 revolutions on 
natural air.” 

Assuming the figures you have given as being correct, I find the 











weight of air delivered to the blast furnace per minute before and 
after cooling as follows :— 

Before drying.—40,000 cubic feet per minute at 70 deg. Fah. 

Vol. per lb., 13-342 cubic feet. 
Weight of air per minute, 2998 lb. 
After drying.—34,000 cubic feet per minute at 20 deg. Fah. 
Vol. per lb., 12-08 cubie feet. 
- ; Weight of pou pa minute, 2814 lb. 
i.¢., the saving in fuel was effected when actually a less weight of 
air was being delivered to the furnace. 

Referring to the figures you have given as volumes per pound at 
different temperatures, it should, however, be pointed out that 
these figures refer todry air. For instance, air at 70 deg. Fah. 
containing 7 - 98 grains of moisture per cubic foot—saturation point— 
has a volume of 13-468 cubic feet per lb. From the gross weight 
obtained ‘by using this latter figure must then be deducted the 
weight of the moisture contained in the air. Calculating in this 
manner, 40,000 cubic feet of air at 70 deg. Fah. saturated with 
moisture contains 2924 lb. of air, or with 5-66 grains of moisture 
per cubic foot the ne‘ weight of the air would be approximately 


Similarly, for 34,000 cubic feet of air at 20 deg. Fah. containing 
1-287 grains of moisture per cubic foot (saturation point), the air 
would weigh approximately 2804 lb. | Using net weights of air 
obtained above, and assuming the fuel consumption as stated in 
the paper to be correct, it will be found that:—Before drying, 
5-5 lb. of air were consumed per lb. of coke ; after drying, 5-17 lb. 
of air were consumed per lb. of coke ; or a reduction in air con- 
sumed per Ib. of coke of 6 per cent. 

With regard to the water entering the furnace with the ore and 
coke, there can be no question but that this water is vaporised and 
carried away with the waste gases long before the materials 
originally containing the water drop far enough down the furnace 
to reach the dissociation temperature. 

The saving of tuel appears to me to be due to:—(1) Greatly 
decreased dissociation of water by removal of moisture from air ; 
(2) increased thermo-chemical efficiency, as shown by the analysis 
of the waste gases ; (3) less weight of air to be heated in the 
furnace. 

As regards (1), assuming that the moisture is removed from the 
air at the rate of 3-91 grains per cubic foot for 40,000 cubic feet per 
minute, it can be shown that the heat required for the dissociation 
of this moisture per pound of coke consumed amounts to approxi- 
mately 250 B.T.U’s. The saving in fuel which this represents 
obviously depends on the efficiency with which the fuel is consumed, 
and the fact that the dissociation takes place in the critical portion 
of the furnace. 

It is difficult to calculate the exact percentage of the saving, but, 
as a basis, take the coke as having a calorific value of 13,000 
B.T.U.’s per lb., which, allowing for 5 per cent. moisture by 
weight, becomes 12,350 B.T.U.’s. Sir J. Lowthian Bell’s estimate 
of the distribution of heat in a blast furnace indicates that, roughily, 
50 per cent. of the heating power of the fuel is undeveloped ; + 
further, that of the remainder about 50 per cent. only is used in 
‘*chemical action in smelting.” Assuming these figures to be 
approximately correct, the effective calorific value of 1lb. of coke 


becomes as follows :— 
12,350 B.T.U.’s (as above) 





Less 50 percent. ... 6,175 
6,175 
Less 50 percent. ... 3,087-5 





3,087-5 B.T.0.’s, 

Looked at in this light a saving of 250 B.T.U., therefore, 
becomes a saving of about 8 per cent. in the weight of fuel required. 

Doubtless, higher up in the furnace the dissociated oxygen and 
hydrogen would re-combine partly or wholly, but the heat thus 
recovered could have but little effect on the fuel efficiency, 
although, doubtless, having an effect in the increased temperature 
of the waste gases, as observed by Mr. Gayley. 

(2) A simple calculation based on the figures given for the 
analysis of the waste gases shows that about 11-4 per cent. more 
heat was being obtained from the fuel after the application of the 
dried air, or, putting it the other way, shows a saving of. 10 per 
cent, in fuel. 

(3) I have previously shown about 3 per cent. less by weight of 
air per pound of coke was used with dried blast. As the heating 
up of this air is avoided, there is a further saving of about 2 per 


cent. 
The total saving thus becomes :— 
(1) 8 per cent. 
(2) 10 per cent. 
(3) 2 per cent. 


20 per cent, 


Without casting the least aspersion on Mr. Gayley’s figures, 
with the exception of the few apparent discrepancies I have 
pointed out, I am confident that in this country and on the 
Continent, where more economical methods of working prevail, 
but few furnaces will show the saving indicated, and the results 
are more likely to be between 10 per cent. and 15 per cent. 

Although the idea of employing dried blast is not altogether 
new, Mr. Gayley is to be congratulated on the successful result of 
a tedious and costly experiment. That it was tedious is shown by 
the fact that his first United States and English patents were 
applied for in 1894, whilst the first notice, as far as I am aware, in 
this country announcing the installation of the piant at Pittsburg 
appeared in ‘‘Ice and Cold Storage” for July, 1901. That the 
experiment was costly will be readily admitted by those who are 
acquainted with the expense of installing a 450-ton refrigerating 
plant with its accessories, 

Referring to the type of plant employed by Mr. Gayley, as 
described in the abstract of this paper, and in his numerous United 
States and English patents, it’is evident that the apparatus is 
hardly such as would recommend itself to experienced . English 
refrigerating engineers. This is borne out by the number of 
patents relating to improved methods of drying air for blast furnaces 
which have recently been applied for in this country. 

In connection with the refrigeration required for cooling air in 
bulk, an important point appears to have been somewhat lost sight 
of, viz., that the moisture is contained in the atmosphere in the 
form of steam vapour, and not as water. Incooling air containing 
moisture from, say, 70 deg. Fah. to 20 deg. Fah. in one operation, 
as Mr. Gayley appears to do, it is evident that not only has heat 
to be taken from the air, but also that the latent heat of the steam 
vapour must be removed, and, further, the latent heat of the water 
to turn it into ice at 20 deg. Fah. What this means is best illus- 
trated by figures. 

In cooling 34,000 cubic feet of air from 70 deg. Fah. to 20 deg. 
Fah., and, at the same time, removing, say, 4 grains of moisture 
per cubic foot in one operation, the heat to be removed is as 
follows :— 





From the aie ... ... ... .. .. WO BT.Uis. 
a vapour to water at 82 deg. 
eee nc 
fe water at 32 deg. Fah. to 
ice at 20 deg. Fah. ... 2,871 s 
54,115 _s,, 


When it is remembered that this amount of heat has to be 
removed per minute, that the plant must be in duplicate, and that 
the pene ae and humidity of the air may be considerably 
greater than those I have assumed, the necessity for a large refri- 
gerating plant becomes apparent. 

The ironmasters of this country are hardly likely to expend the 
capital necessary for such a plant as described by Mr. Gayley, but 
as it is possible to reduce the amount of refrigeration required, by 
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means of special arrangements, which also materially increase the 


efficiency of the plant, I consider that the cost of an installation | 
may be reduced to abouta half of what has been thought necessary. | 


There would then be more likelihood of the system being tried, 
and another branch of the refrigerating industry inaugurated. 
5, Budge-row, Cannon-street, G. T. Harrap, A.M.I1.C.E. 
London, E.C., February 6th. 


{Inasmuch as the least weight of air that will burn a pound of 
coke to CO is 61b., it is clear that the further supply of oxygen 
required for complete combustion must be lad from the ore. The 
least quantity of air that will burn a pound of coke to CO, is 12 Ib. 
Our correspondent gives 5-17 lb. as the consumption of air per pound 
of coke. Assuming this to be. true, and bearing in mind the 
enormous output of CO, we do not quite see how it can be possible 
that the calorific output of a pound of coke in the furnace can be 
12,350 B.T.U., as stated by our correspondent We have taken 
exception from the first to the words ‘dry air in the blast 
furnace.” The proper phrase is ‘dry air in the Cowper stove.” 
The work done there is persistently overlooked ; why we vainly 
try to guess.—Ep. THE E.] 





TIDAL POWER SCHEMES, 


Srk,—ln common with a great many of your readers, I have 
been much interested in the two articles and correspondence 
bearing on the above subject. 

I was residing in the South of England some six years ago when 
I first became interested in this problem. At the time I had 
frequently to row up and down the Chichester harbour, upon the 
banks of which are several small installations for utilising the tidal 

wer, and during one of these 
aunts when at anchor and tide 


appears to lose its power of transmission one to those heating 
surfaces with which it is in actual contact, and the hot gases then 
contrive to through the flues in giving up less and less of their 
| heat. But if the experiment is madé of suddenly lifting the whole 

of the half-burnt fire, so that it lies in contact with the heating 
| surface, it will be found to generate steam as much as it had done 
| during the earlier stages in the coal’s combustion. This suggests 
| that in a furnace of locomotive type a deep form is best for com- 
| bustion during the first tlame-and-smoke stage of combustion, but 

later, when less ey amg is needed, the steam generation caged 
| more rapidly if the fire is lifted closer to the crown. Possibly, too, 

if the thick greenish smoke that is due to gross over-firing by hand 
| labour could be passed at will into a second furnace wherein the 
| fire had lost most of its gases, a great improvement might result— 
| if not alone by the combustion of the smoke, at least by that smoke 

acting as a sort of spreader for the clear heat gases, and in prevent- 
| — too rapid passage through the flues, 


ebruary 7th. CHARLES R, KING. 


LONDON TO MANCHESTER, 


Sir,—Will you allow me space to make a few remarks with 
reference to Mr. Darbishire’s letter in last week’s number of THE 
ENGINEER! Mr. Darbishire says:—‘‘The performance of the 

| London and North-Western Railway Manchester express of the 
16th inst. is so good that it deserves recording with rather more 

| accuracy than that of the notein ‘Railway Matters’ of last week.” 
In commenting, why, then, does he not state accurately what was 
done, rather than to claim something less! With respect to 
distances, Euston to Stockport is 183 miles ; Euston to London- 
road, Manchester, 188 miles 70 chains. 





und, I realised the enormous 
amount of energy. expended in 
forcing the water up the harbour, 
and since then, in consequence 
thereof, I have been interested in 
finding a solution to the problem 
of the utilisation of this energy, 
so as to make it a financial 
success, My first attempts were 
in the direction of utilisation of the 
velocity of the flood and ebb 
stream by floating water-wheels. 
Next, the screw- wheel with 
horizontal axis held sway, to be 
discarded for the turbine, but I 
could devise nothing satisfactory 
until a system of decantation 
occurred to me, on somewhat 
similar lines as promulgated by 
M. Decceur. 

I enclose a sketch of the 
Chichester harbour, from which 
it will be seen that it can be. 
divided into almost two equal 
portions by a dam placed almost 
exactly at the entrance, and when 
I perceived this I found it easy to 
design a scheme somewhat on 
the following lines, and satisfied 
myself that, being properly 
managed and worked, it would be 
a good paying concern. 

he harbour hasa tidal range at 
the bar of about 13ft. in neap 


OWarblington 
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tides, and 17ft. in spring tides, and an area of about 7380 square | 


It can be almost equally divided in area by placing a dam 
two basins, one of which 


acres, 
at the entrance, as showr, providin 
would be filled up at high water an 
water, thus securing a fall between the two which could be utilised 
for the production of power. 


oHermitage 


the other emptied at low | 
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According to the actual timings of the run, the train left Euston 
ten minutes late, and arrived at its destination two minutes under 
the booked time, thereby covering the entire distance of 188 miles 
70 chains, with a stop, in 198 minutes, or representing an average 
speed of 57-2 miles per hour, 


| Crewe, February 8th. Cuas, WILLIAMS, 


I proposed to make the Emsworth channel the low-water basin, | 


and the Chichester lake the high-water basin, on account of there | 








being a much deeper low-water channel on the western branch, | 


extending almost up to Emsworth vi 
to 30ft. in depth ; this, with the added depth of the low water, 
would form a navigable channel requiring only a very small expen- 
diture in places for dredging. The Chichester lake would remain 
as at present. The only alteration to the navigation of either 
channels would be the necessity of having to pass through locks 
in the dam at the entrance to the harbour. 

The dam I propose to construct with concrete piers sunk in 
caissons, the waterway being kept by means of sluices, which 
would be raised and lowered electrically from the power-house, 
A set of locks would be provided to each basin, so that the navi- 
gation would be kept freely open. Reducing the height of the 
water in the Emsworth channel naturally reclaims about a thousand 
acres of land, which would be a profitable asset on the scheme. 
The power-house dam I proposed to construct entirely in cement 
concrete, as this material can, owing to the cost of the cement and 
shingle on the site, be very cheaply executed. 

I proposed to make use of the power by means of turbines 
driving three-phase alternating dynamos and distributi the 
energy in the immediate neighbourhood. About a thousand acres 
of land ought to be purchased by the promoters of such a scheme 
and be laid out as a town, as the cheap power available would 
enhance the land in value and be a source of revenue to the pro- 
moters. Manufacturers would also be assured of obtaining sites 
for factories and workshops at reasonable prices. 

I estimate that the whole of the work could be well carried 
out for £250,000, and the power available would be about 8000 
electrical horse-power, delivered at the factory terminals, which 
should be worth £3 per annum per electrical horse-power, and, 
adding to this the interest on the enhanced value of the reclaimed 
and purchased land, there should be a sufficient sum to pay all 
working expenses and provide for a good return on the capital 
invested. 

Generally speaking, J] have tried to work out a solution of this 
subject on the lines of dealing with known and tried mechanical 
appliances, introducing no new inventions or untried apparatus, so 
as to eliminate, as far as possible, all the uncertain quantities in the 
problem. In conclusion, I think there can beno doubt that if an 
installation for the utilisation of the tides were made a practical 
financial success, it would revolutionise the question of power pro- 
duction throughout the world. 

Jas. SAUNDERS, A.M. Inst. C.E., A.R.I.B.A, 

Newark, February 7th. 


SMOKE PREVENTION. 


Str,—Your interesting article on smoke prevention, page 118, 
leads one to ask how much coal-saving machinery and devices for 
boilers can be introduced before the coal saving becomes nil in the 
annual gross expenses when averaged for several years, including 
capital outlay for reserve boilers, repairs, depreciation, &c, 
Allusion is made to the fact that more steam is sometimes generated 
with a smoky than with a clear fire. It would certainly be very 
interesting if it could be shown in what manner the presence of 
smoke aided the transmission of the fire’s heat to the heating sur- 
faces. I should like to offer the suggestion—subject to correction 
—that the superior steam generation of the fire at that stage in the 
coal’s combustion—when smoke is usually produced—is almost 
entirely unaided by the presence of that smoke, but that it is 
really due to the long coal-gas flames accompanying it. These 
flames, impinging direct upon a much larger area of heating 
surface than do the short bluish flames of the fuel when more or 
less coked should, apparently, produce more steam. As the lean 
bluish flames shorten in length the incandescent mass of the fire 


e itself, varying from 6ft. | 


| MANCHESTER STEAM USERS’ ASSOCIATION. 


THE fiftieth anniversary of the foundation of the Manchester 
Steam Users’ Association was celebrated at Manchester on Tuesday 
evening by a banquet at the Midland Hotel, which was attended by 
nearly 150 persons, including Mr. Adam Dugdale, the president of 
the Association, the Earl of Glasgow, the Lord Mayor of Man- 
chester, and many other distinguished guests. 

The toast of the ‘‘ Manchester Steam Users’ Association” was 
proposed by Mr. J. Hartley Wicksteed, who gave a lengthy retro- 
spect of this well-known body’s history and p . Hesaid the 
founders, who included Sir William Fairbairn, Sir, Henry Houlds- 
worth, and Sir Joseph Whitworth, were impelled by feelings of 
humanity. Their principle was to prevent damage by preventing 
explosions by scientific investigation and scientific or ge we 
The association gave its work and its brain power voluntarily. The 
revenue of the association was £17,000 a year, practically the whole 
of which was devoted to the pi of advancing the technical 
knowledge of boilers. It was a devotion to science and a desire 
to save human life which prompted the thirteen founders of the 
association to guarantee a fund of £1000 each, without any con- 
sideration of interest, in support of their great principles that if 
boilers were properly inspected they did not need to be guaranteed 
at all. They had the courage of their convictions by making 
themselves liable for anything that might occur. That they were 
justified in taking such a step was shown by the fact that in the 
last forty years there had only been one explosion, and that 
occurred on a crane on a wharf which was hit by aswinging weight 
from another derrick, which bent and altered the safety a 
lever. The association had done a great and useful work in study- 
ing and watching legislation, and had been responsible for drafting 
the Bill which became the Boilers Explosion Act of 1882, the 
chairman of that day being a member of Parliament, and having 
control of the Bill. 

This toast was seconded very appropriately by Herr P. 
Zwianer, the president-elect of the International Society of Boiler 
Inspection Associations, who congratulated the Steam Users’ 
Association on reaching the fiftieth year of its existence, and 
wished it a further long career of usefulness. He said that the 
kindred institutions on the Continent had taken the parent body 
as their model, and that the Union included fifty associations, 
which were responsible for the safety of 149,000 steam boilers. 

Mr. Adam Dugdale, the chairman, in a brief reply to the toast, 
said they had received a trust from those who preceded them, 
and they had done their best to maintain it. He had been asked 
whether the time had not arrived when their usefulness was no 
longer needed, but the unanimous opinion of the Committee was 
— this would never cease so long as steam was generated in 

ilers. 

Sir William White felicitously proposed ‘‘ The City of Manchester 
and the Borough of Salford,” and enumerated a few of the great 
industrial leaders, men of science, and leaders of political thought 
who had been born in the neighbourhood. He said the Manchester 
district had become the metropolis of the greatest industry of the 
world, and when he said that he did not merely refer to the cotton 
trade. Ill-advised people alluded to the district as ‘‘Cottonopolis,” 
which he sup was an Americanism, but such people only 
displayed their ignorance. It was ised that the cotton 
industry was the all-important trade of Lancashire, but they must 
remember that if the cotton trade ceased to exist, Manchester 
would still remain a great industrial centre. The courage and 
enterprise of the men of the district had built up many branches 











'| Alfred Saxon, occupied the chair, and was suppo 





of industry besides that relating to cotton and textile fabrics, 
The municipality of Manchester, in its supportof the Ship Canal, had 
given fresh proof of the possession of a quality of which it had 
already given many proofs—its readiness to back up an enter- 
prise in which the welfare of the city was vitally concerned. Man- 
chester, he believed, had one of the earliest free schools founded 
in the country, one of the earliest free libraries, and now it had its 
Victoria University, and its magnificent School of Technology. He 
concluded his speech by expressing the hope that the Steam Users’ 
Association would continue its useful mission after steam boilers 
had ceased to exist, and when their places had been taken by 
internal combustion engines. ‘ 

The toast, ‘Our Guests,” pro by Mr. Charles Heaton, 
was responded to by the Earl of Glasgow, Sir William H. Houlds. 
worth, and Dr. R. T, Glazebrook. During their stay in Manchester 
many of the guests availed themselves of opportunities afforded 
to visit some of the engineering works and aa of interest in 
the neighbourhood, and it may safely be said that not only wil] 
the jubilee of the Manchester Steam Users’ Association long 
remain a red-letter event with those who were fortunate enough 
to participate in it, but will also serve to accentuate the high 
esteem in which it is held by engineers all over the world. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


THERE was a large and representative gathering at the forty. 
eighth anniversary dinner of the above Association at the Grand 
Hotel, Manchester, on Saturday evening. The —, Mr, 

y Mr. E. G, 
Constantine and many distinguished engineers, After the loyal 
toasts had been honoured ‘‘The Port and Trade of Manchester " 
was proposed by Sir E, Leader Williams. 

Dr. A. B. W. Kennedy, vice-president Institution Civil 
Engineers, proposed the toast of the evening, ‘‘ Prosperity to” the 
Manchester Association oi Engineers.” He congratulated it on 
having nearly attained its ‘‘ majority,” while still enjoying all 
the exuberance of boyhood. Speaking of the work they had in 
common, they quite recognised that mechanical engineeriog was 
only one branch of a huge business or profession, which dealt in 
everything that made Nature subservient to man, from the Ship 
Canal down to the switchboard. One of the things they might 
congratulate themselves upon was that they did not get so far in 
the way of specialising in this country as engineers abroad, and 
particularly in America, had done. 

The Chairman, on behalf of the gathering, thanked Dr. 
Kennedy for his remarks. The Manchester Association was 
rapidly approaching its jubilee, and, as Dr. Kennedy had said, 
had still the ardent vigour of youth. By a judicious revision of 
the rules from time to time, that society was more than ever in a 
position to take up the scientific and practical problems which 
were ever arising in the evolution of the engineering trades and 
their development to a more perfect state. He was sure that 
theirs and kindred associations in a city like Manchester were 
doing a very great and useful work, both necessary for the economy 
of a great city and-the welfare of the nation at large. 

Sir William Bailey proposed the toast of ‘Technical and 
Literary Societies.” He urged both the Engineers’ Association 
and the literary societies to ‘‘ work for Manchester.” The engi- 
neers could do much to abate the smoke nuisance, to give us 
sweeter streets and purer water supplies ; and those interested in 
literature could increase the quantity and quality of the educa- 
tion given in the city. The toast was responded to by Mr. 
George Milner, president of the Manchester Literary Club; Mr. 
H. Congreve, Manchester ; and Mr. Frank E, Priest, Liverpool. 

‘** Our Guests” was proposed by Col. Saner and responded to by 
Messrs. J, Shaw and 8, L. Pearce. 








Giascow University ENGINEERING Socigty.—We are informed 
that, owing to unavoidable circumstances, the lecture by Theodore 
Rich, Esq., A.M. Inst. C.E., on “Some Problems of Electric 
Traction,” has had to be postponed till Thursday, March 2nd, 
at 7.45 p.m. At 7 p.m. on the same evening the annual business 
meeting of the Society will be held. 


FELLOWSHIP FOR RESEARCH IN ENGINEERING.—The directors 
of the Vulcan Boiler and General Insurance Company, Limited, 
67, King-street, Manchester, are arranging with the authorities of 
the Victoria University, Manchester, to establish a Fellowship for 
study and research in engineering. This, we believe, is the first 
instance of such a step being taken by any firm, and we trust that 
jt is an example which will be extensively followed. 


SipeRIAN RatLway,—The great increase of traffic thrown upon 
this line during 1904 has brought to light the defects of the light 
type of rail. Some weeks ago the Ministry of Ways of Communi- 
cation decided that the whole line ought to be relaid with a 
heavier type, and a Special Commission was appointed to inspect 
the line, and also to draw up a report of all the work which ought 
to be carried out in the interests of the proper working of the 
line. All the work that may be found to be necessary is to be 
carried out in such a way that the ordinary traffic along the 
Siberian Railway will not be disturbed. 


Tue Great Western RaiLway,—At a meeti 

ards, shunters, and signalmen of the Swansea, Neath, and Port 

‘albot districts, held at Swansea, recently resolutions were 
passed expressing the deepest disappointment with the directors 
unsatisfactory decision upon the men’s demands for increased 
wages and better conditions of service ; also deciding to merge the 
demands of the three different grades into one movement. T'he 
meeting further instructed its delegates to the conference to be 
held at Newport on toggen’f 26th, to have the matters in dispute 
referred to arbitration, and, if nec , to utilise the powers 
provided under the Labour Conciliation Act of 1896. 


Motor Car Dinner.—On Thursday evening, 9th inst., a very 
enjoyable little dinner was given by the Daimler Motor Company to 
some score or so of representatives of the Press at the Trocadero 
Restaurant. The chair was taken by Captain C. C. Longridge, 
who was supported by several members of the firm. A discussion 
was started after dinner on the respective merits of foreign and 
British cars, in which, whilst due praise was given to French cars 
for neatness and excellence of manufacture, it was shown that 
British makers had rapidly advanced to the front, and that the 
simplicity of their designs, the reduction of moving parts to 0 
minimum, and so on, were features to be highly commended. 


THE JUNIOR INSTITUTION OF ENGINEERS.—On Saturday evening 
a banquet was held by the Junior Institution of Engineers to cele- 
brate its coming of age. The chair was taken by the president, 
Mr. W. H. Lindley, who had as his principal guests Archdeacon 
Sinclair and Lord Reay. After the loyal toasts, Prof. Ayrton and 
Mr. J. Swinburne proposed in a humorous vein “ Legislation and 
Engineering,” which was responded to aw  aeeed serieux by Mr. 
Balfour Browne, K.C , who appeared to repel the suggestion that the 
procedure of parli tary ittee was not practically perfect, 
whilst he admitted that the houses of legislation themselves 
generally op , and only under compulsion followed, the lead 
of science. Other toasts were: ‘‘ The Port and City of London, 
pro by the President, to which Archdeacon Sinclair responded ; 
‘Municipal Engineering and Progress,” proposed by Mr. P. J. 
Waldram ; ‘‘ Applied Science” and ‘‘ Senior Institution,” proposed 
by Prof, Ewing and Mr. S. H: Wells ; and the toast of the evening 
‘The Junior Institution,” propenet by Lord Reay, and acknov- 
ledged by Mr. S. Cutler, jun., chairman of the Institution. 


of the goods 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


‘THERE is a good deal of work in hand at the various engineer- 
ing establishments, the total amount having been increased by 
several new contracts lately secured. Electrical and hydraulic 
requirements are furnishing a good proportion of the current 
business. Considerable railway wagon contracts are understood 
to have been placed for South America, two of which are 
reported to be for 500 wagons each, Wagon builders are there- 
fore well placed, and the demand for wheels, axles, springs, and 
frames is correspondingly improved, whilst the consumption of 
the necessary descriptions of iron and steel will also be somewhat 
enlarged. Mechanical engineers are well engaged, and | hear 
of some good orders being obtained in the district for metal 
presses, steam driven, including some for coinage work in China 
and Japan, Hydraulic presses for cotton and wool are in moderate 
. call, Vehicle spring and axle makers find business better than of 
late both for home and foreign markets, and some of the district 
works present scenes of considerable activity. The Australian 
market is looking up, and the Cape also shows signs of improve- 
ment. The edge tool trade is improving. The question of South 

African shipping freights is arousing renewed interest and atten- 

tion in several Midland industries, 

In the steel trade structural sections are in better request, in- 
cluding angles, channels, and plates, Angles are quoted £5 5s. to 
£5 10s.; girders, £5 10s, to £6 ; and bridge plates £6 to £6 2s. 6d. 
The circumstance that the Scotch and North of England firms 
are busy upon the production of shipbuilding material, and that 
American and continental imports are less abundant, is relieving 
Midland steel makers of competition, both home and foreign, to 
an encouraging extent just now, though the relief will probably 
be only temporary. Bessemer billets are £4 7s. 6d. to £4 10s.; 
Siemens, £4 12s, 6d. to £4 15s.; and mild steel bars, £6 to £6 5s. 

In the manufactured iron trade best descriptions seem to be in 
relatively better output than inferior, some of the “list” houses 
being very well placed for work. Marked bars are quoted £8, 
and second-class sorts of the “list” houses £7. Common 

unmarked bars are quoted £5 17s. 6d. to £6. With regard to 
sheets, plain sorts for working-up purposes are in good request, 
and quotations are maintained at—singles, £6 12s. 6d. to £6 17s. 6d.; 
doubles, £6 15s. to £7; and trebles, £7 7s. 6d. to £7 12s. 6d. 
Galvanisers still find spelter very dear, and have lately had to pay 
as much as £24 17s, 6d. per ton, Galvanised corrugated sheets 
are now quoted £10 5s, to £10 10s. f.o,b. Liverpool. Nail rod and 
rivet iron is in good demand at £6 10s, to £6 15s., and gas strip is 
in moderate call at £6 2s, 6d. to £6 5s, 

Business in pig iron continues fairly good, but there is no great 
activity, and consumers appear to be content with a hand-to-mouth 
policy, specifications being still difficult toobtain. Things are still, 
however, decidedly better than a few months ago, and if the revival 
is not proceeding as {fast as had been anticipated, yet a certain 
amount of progress is being made of a steady and legitimate 
character, All the iron that is being obtained appears to be going 
into early consumption, and the amount of work which is in hand 
among members of the machinery and hardware industries is such 
a; to necessitate the use of a larger quantity of iron and steel than 
was the case in the autumn, Staffordshire cinder forge pig is 
quoted 43s.; part-mine, 46s, to 47s, 6d.; all-mine ordinary, 55s. to 
60s.; and best, 75s. to 80s. These are average figures, but actual 
quotations are somewhat irregular, and depend a great deal upon 
the state of the order-books, those who are well off for work asking 
considerably more than their less fortunate colleagues. There is a 
moderate demand for cold-blast pig iron at 95s. to 100s. Midland 
descriptions show much elasticity, Northampton forge being quoted 
generally 42s, 6d, to 43s. 6d., though another ls, or 1s, 6d. is asked 
in cases where producers have plenty of work on hand ; but to 
this addition consumers do not respond. Derbyshires are quoted 
15s. 6d. to 46s. 6d.; North Staffordshire, 463. to 47s., with an up- 
ward tendency ; and Lincolnshires, 51s. 7d. 

The tramways committee of Wolverhampton recommend for 
their Pennfields route—which in places is very narrow— instead of 
a suggested electric tramway, that tenders be obtained for three 
double-deck petrol omnibuses at a cost of about £940 per ‘bus. 
These vehicles would be provided with 30 horse-power petrol 
engines and capable of a maximum speed of 14 ales per hour, 
the seating capacity being sixteen passengers inside, eighteen on 
the roof, and two beside the driver. This recommendation 
has been brought before the Town Council during the week, and 
= discussion has been adjourned until the next meeting—a month 
rence, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester,—There was a good attendance on the Iron ’Change 

on Tuesday last, but it was quite evident that no large amount of 
business was being put through in pig iron; in fact, some makers 
complain that there is comparatively no inquiry, but they decline 
to accept lower prices, as they consider the prospects forward are 
certainly rather better than they were at the beginning of the year, 
notwithstanding the reaction in prices which has set in since ; they 
are also well sold, and they do not manifest much anxiety for the 
future. Middlesbrough warrants have been irregular for the past 
ten days or a fortnight, but holders here do not manifest any dis- 
Pn ag to clear at present prices. Forge iron is also on the quiet 
side, 
_ Asomewhat satisfactory feature of this market is the continued 
inquiry for steel products. The demand for boiler plates, conse- 
quent on increased business in this district, is exceedingly good, 
and for bridge, tank, and girder work there is an advance to record 
of something like 5s, per ton, and as inquiries are still coming in 
at the time of writing, it is possible that this will be exceeded 
during the coming week or so. Billets are firm, and it is note- 
worthy that English makers are having their share of work. There 
is a marked absence of American competition, and the hopeful 
reports from the United States to-day in regard to theiron trade have 
Lng a stability to the market which was looked for some time 
past. 

Quotations for pig iron, as stated above, are firm. No. 3 
Lancashire foundry remains at 53s.; Lincolnshire ditto, 50s. to 
50s, 6d.; Derbyshire, 52s,; Staffordshire, 52s. 6d.; Middlesbrough, 
open brands, 55s. 10d. Scotch: Gartsherrie, 57s. 6d, to 58s.; 
Glengarnock, 56s.; Eglinton, 55s. to 55s, 3d. delivered Man- 
chester. West Coast hematite, 57s. 6d. to 57s. 10d. f.o.t. For 
delivery Heysham Scotch quotations are :—Gartsherrie, 55s. 6d. to 
56s.; Glengarnock, 53s, 6d. to 54s.; Eglinton, 53s. Forge iron: 
Lancashire, nominally 51s.; Lincolnshire, 49s. 2d.; Derbyshire, 
47s. to 48s, equal to delivery Warrington. 

Finished iron continues to sell well, especially bars, which range 
from £6 5s. to £6 7s. 6d.; hoops, £7 to £/ 5s.; sheets, £7 to 
£7 7s, 6d. Steel products: English billets, £4 12s. 6d. to £4 15s.; 
German ditto, £4 7s. 6d. ; hoops, £7 5s. to £7 10s.; C. A. steel 
sheets, £8 17s. 6d. to £9; C.R,. ditto, £9 2s, 6d. to £9 5s. 
delivered Manchester. ; 

After the placing of recent orders in locomotives a rather quiet 
business is reported. In the electrical department, however, 
there is a better inquiry, and some excellent lines have been 
booked. In the textile machinery department we have also 
encouraging accounts from makers, the improvement which has 
set in for some time past having given an impetus to the trade 
which has been lacking for some time. 

Copper is quiet, and there is no change to note in the manufac- 
tured article, which remains at £79 to £81 per ton for sheets ; 
ssamless copper tubes, 10d.; ditto brass, 8d.; rolled brass, 74d.; 
copper wire, 9d.; brass wire, 74d. per lb. ’ 





The feeling in the coal trade continues strong. House coal is 
not in such good demand, but slack tends upwards, and it is not 
improbable that another advance may be recorded shortly. In 
the shipping department prices are about 3d. per ton dearer. 
Best coal for domestic purposes is quoted 13s, to 14s.; seconds, 
12s, to 13s.; common, gs. to 10s.; steam and forge coal, best, 
8s. 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 
7s. to 7s, 6d.; medium, 6s. to 6s. 94.; common, 5s. to 5s, 9d., at 
the pit ; screened coal, Manchester Ship Canal, 93. 9d. to 10s. 3d.; 
unscreened, 9s. 3d. to 9s. 6d. 

As predicted in last week’s issue, the notice for a reduction 
in boilermakers’ wages in Lancashire has been met by a little 
mutual concession. The men accepted the offer of the employers 
of a reduction of 1s. per week in daywork and 5 per cent, on 
piecework. It is pleasing to note that the labour market in this 
particular department is improving. 

Barrow.—The demand for hematite pig iron is not so full as it 
has been, and the orders booked during the past few weeks show 
a falling off in volume, but only to a small extent. The demand 
for forward deliveries is, however, very small, and until there is a 
definite certainty of the anticipated revival in the steel trade, 

robably business will be largely confined to prompt transactions, 
Makers are fairly well sold forward, and especially so those who 
have steel mills of their own ; but those who depend on the open 
market for their orders are not so well circumstanced as they were 
some month or six weeks ago, Those who are best capable of 
forming an opinion on the question are persuaded that 
there will be a considerable improvement in trade in the spring, 
and this opinion is fairly well supported by the belief that from 
other sources a considerable improvement in the demand for iron 
may be looked for. There is, indeed, a prospect of a fair trade 
being done on American account. Prices are steady at 57s. 6d, 
for mixed Bessemer numbers net f.o.b. Warrant iron is at 57s. 
net cash sellers; no buyers. Stocks of warrant iron have been 
increased this week by another thousand tons, and now aggregate 
at 20,342 tons, most of which is held in Furness Railway stores. 
There are 33 furnaces in blast. 

Iron ore is in moderate demand, and there is still a fair business 
in Spanish sorts, At some of the mines large stocks of iron ore 
have accumulated. Native sorts are quoted at 9s. to 10s, net at 
mines, and Spanish ores at 14s, to 14s, 6d. net at West Coast ports. 

The steel trade is not fully employed; indeed, the plate mills 
are scarcely working half-time, and merchant steel is in small 
request, but hoops are in fair demand. The demand for steel 
rails is not so brisk as it was before prices were advanced, and 
orders are not likely to be given out as freely as before, although 
competition for orders is less keen. Heavy rail sections are quoted 
at 100s. to 105s. per ton net f.o.b, Light rails are in quiet 
demand. Ship plates are slow, and there is no new life in this 
branch of the trade, but prospecws are very good, and there is reason 
to believe there will be a brisk business soon after the spring trade 
opens. 

The ironworks of the Lowther Hematite Company at Workington 
are being demolished. They have stood idle for some years, and 
are now completely out of date. These are the second large iron- 
works which have been demolished at Workington during recent 

years, 

Shipbuilders are running short of orders. They are, however, 
— their slipways, and it is believed they wi!l soon be full of 
work, 

Shipping is busier this week. The exports of iron from West 
Coast ports last week were 10,300 tons, and 9050 tons of steel, a 
total of 19,350 tons, compared with 9394 tons in the corresponding 
week of last year—an increase of 9256 tons. The total exports 
this year have reached 101,924 tons, compared with 63,073 tons in 
1903—an increase of 38,851 tons. 

Coal is weak in tone, but the demand for coke is fairly satis- 
factory, although prices are still low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trale in South Yorkshire continues to be in a fairly 
satisfactory state, good time being worked at most of the pits. 
Had the Westphalian strike continued, and extended intv Belgium, 
as was at one time anticipated, business would undoubtedly have 
become much brisker, as it was from Belgium that excess orders, 
caused by the Westphalian stoppage, were received almost entirely. 
It can searcely be said, however, that the trade thus done has been 
anything remarkable, although its effect has been felt at Hull and 
Goole to some considerable extent. House coal still sustains the 
prices previously reported, best soft qualities fetching up to 
lls, 6d. and 12s, per ton at the pits; secondary sorts from 9s. per 
ton. The weather continues very changeable, and there is not 
likely to be any weakness in the demand until milder conditions 
prevail. 

In steam coal the contract price for best hards, 8s. 3d. per ton, 
is exceeded by 6d. per ton in respect of transactions made in the 
open market ; secondary qualities are to be had from 7s. 6d. per 
ton, but there is not much tendency to press sales at the lower 
prices, owners anticipating a heavier demand as the season 
advances, and thus preferring to put to stock. In coke the trade 
is somewhat firmer, there being a good demand in the Sheffield 
district, as well asin Derbyshire and Lincolnshire. Values, how- 
ever, are still relatively low. Steel-melting coke remains at 23s, a 
ton delivered ; blast-furnace coke is rather higher, transactions 
being reported at 9s. to 10s. per ton. 

tas coal is quite up to the average demand at this season of the 
year. The gas companies and corporation gas departments are 
taking a very good tonnage. There is not much variation between 
the prices in the open market and those under contract, the 
general value being from 6d. to 9d. per ton under the prices 
current last year. The directors of the Sheffield United Gas Light 
Company have this week intimated to their consumers a reduction 
in the price of gas by 2d. per 1000 cubic feet from 31st March next, 
making the charges Is. 6d., 1s. 4d., and 1s. 2d. per 1000 cubic feet, 
according to the quantity consumed ; the price for gas engines is 
to be 1s. 2d. per 1000ft. 

Slack and smudge are still in active demand through the activity 
in the Lancashire cotton and Yorkshire woollen districts, as well 
as a brisk call for steam generating purposes generally. The 
Lancashire coalowners have been able to secure rather better 
values owing to the pits in the district being fully engaged. 

The iron trade cannot be said to justify the expectations formed 
last month, but there is considerable confidence that there will be an 
upward movement soon. In Lincolnshire brands the rates remain 
very much at what they were quoted about a month ago :—No. 3 
foundry 48s, 6d., and forge 46s. 6d. at Sheffield net. Derbyshire 
foundry iron is reported to be fairly brisk at 46s. to 47s. per ton. 
Several furnaces have been blown in recently in the Derbyshire 
district—a sure sign of confidence in trade prospects. 1n hematite 
iron the tendency is upward :—West Coast, 67s. to 67s. 6d., less 
24 per cent.; East Coast, 62s, 6d., less 24 per cent. 

The steel trade is in a fairly satisfactory state, more particularly 
in crucible steel, the special fast-cutting qualities being in increas- 
ing request. In Bessemer and Siemens billets an effort is being 
made to advance the prices. The rates, £6 10s. for Bessemer and 
£7 5s. for Si , have r ined steady for a very long time, and 
several makers are now asking advances from 2s, 6d. upwards. 
These improvements in value are rendered necessary by the rising 
prices of raw material, to meet which makers say they ought to 
have an increase of 5s. per ton all round. 

In the general heavy trades of. the East End conditions remain 
pretty much as previously reported. A fair amount of work is in 
hand, but the recent inquiries have not been followed by such 
succession of orders as was anticipated. In railway material wagon 








there are some fair orders for axles, wheels, springs, and other 
railway accessories, but much more work could be undertaken. 

A meeting of the shareholders in Messrs. Cammell, Laird and 
Co., Limited, Cyclops Works, Sheffield, was held on the 13th inst., 
at which there was submitted for confirmation the resolution passed 
on the 25th ult., empowering the directors to proceed with a 

rivate Bill in Parliament and to authorise them to acquire the 

orkington Harbour and Lonsdale Dock undertaking, and to 
construct an extension pier at Workington and other works. 
Colonel T, H. Sidebottom, who presided, moved the confirmation 
of the resolution, Alderman Eaton seconded, and the resolution 
was confirmed unanimously. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue pig iron market this week is stronger than it was last, and 
business is rather more active, but it is still quiet, buyers holding 
off. Most of the selling just now is done by second hands, who 
have control over a good deal of iron, and they are under-selling 
the makers, who, having fair orders on their books, will not reduce 
their quotations; they now expect that they wili be able to 
maintain them until the spring demand opens, and that is ex- 
pected to be very soon. It is a matter of much discussion 
whether the German demand will be equal to the average. This 
is important, as Germany is the best oversea customer for Cleve- 
land pig iron. It is not likely that there will be such a pressure 
of demand from that quarter as was reported in 1899 and 1900, 
and it may not be even as good as it was last year, for Germany 
has been rapidly increasing her production of foundry iron, and 
that was the description which was mainly required from Great 
Britain, as the Germans could produce as much of the lower 
qualities as they needed. Last year the German furnaces pro- 
duced 200,000 tons more foundry iron than in the previous year, 
and in 1905 the output promises to be larger still. 

Second hands are competing strongly with makers, and are under- 
selling them. As a matter of fact, producers are not keen sellers ; 
they have fair orders on their books, and will not consent to accept 
the lower prices which merchants are taking for prompt deliveries. 
Thus nearly all the sales are made by second hands, who have 
no difficulty in making them when there is such a stock in the 
public warrant stores as 255,817 tons of Cleveland pig iron. The 
stock has increased 18,223 tons this month so far, but iron is not 
going so'fast-into Connal’s stores this month as it did last, when 
15, 767 tons were added—by far the largest increase on record. 
Since July about 178,000 tons have been added to the store. That 
is anything but satisfactory, and must have a detrimental influence 
on the market when the gamble in warrants ceases to bolster up 
the prices. It is evident that the production of pig iron is con- 
siderably in excess of the consumption, otherwise it would be 
impossible to put so much into the public stores. Most_of the 

roducers, however, have no iron to send _ into the stores, and the 
balk of what is going in is the output of two or three works. The 
more the amount of iron sent in the more difficult will it be for 
makers to compete with second hands. 

Cleveland pig iron warrants have fluctuated in the neighbour- 
hood of 48s. cash all this week, but while buyers would give this 
for them, they would pay no more than 47s, 3d. per ton for early 
f.0.b. delivery of No. 3 Cleveland G.M.B. pig iron, and at this 
they could get it from second hands, but makers held out for 47s. 6d., 
which they expect to get when the spring season opens. Besides 
this the finished branches of the iron trade are reviving, and 

romise to be larger consumers of pig iron, On the whole the out- 
look is more favourable. No. 1 Cleveland pig iron has been sold 
this week at 48s. 9d.; No. 4 foundry at 46s.; No. 4 forge at 43s. 6d.; 
mottled at 43s.; and white at 42s. 6d. per ton. The lower quali- 
ties thus continue much cheaper than No. 3, for with the latter at 
47s, 3d. producers should be realising 46s. 3d. for No. 4 forge, 
instead of which no more than 43s. 6d. can be got for it. 

The hematite pig iron trade should be stronger than it is, when 
the revival in the steel industry is taken into account, but the 
increase in make, actual and prospective, rather weakens the 
situation. A furnace has been blown in on hematite at the Lan- 
thorpe Ironworks, Middlesbrough, and one is ready for starting at 
the Thornaby Ironworks, while Messrs. Bolckow, Vaughan and 
Co, have two of the largest furnaces in the district nearly ready. 
This and the fact that merchants have a good deal of hematite 
iron under their control keep prices from moving up. There have 
been second hands this week who have been selling mixed numbers 
of East Coast hematite pig iron at 54s. 6d., and even 54s. 3d., for 
prompt delivery, but makers have held out for 55s. Merchants 
would not sell for forward delivery under that figure. It is probable 
that the more active steel trade will take up all the extra ircn that 
will be made, so that producers will not hesitate about blowing in 
furnaces when they are ready. No. 4is at 52s, Rubio ore can be 
obtained at 15s. 3d. per ton, c.i.f., Tees, but there are scarcely 
any transactions, as consumers are at present well provided with 
ore, and the contracts already arranged will keep them so for some 
months, The imports continue heavy. 

The exports of pig iron from the Cleveland district have 
improved, but still are considerably below the February average. 
Up to 15th they reached 26,710 tons, as compared with 22,442 tons 
last month, 31,511 tons in February, 1904, and 50,034 tons in 
February, 1903, to 15th. Deliveries to Scotland have been more 
active this month than they were in January, but they do not 
improve satisfactorily to the Continent. 

The situation is fair for producers of manufactured iron and 
steel, and undoubtedly a revival has sprung up in the majority 
of branches; most of the works are now kept in regular employ- 
ment. Certainly there has of late been an increased production. 
In these circumstances the tendency of values is upwards, and 
further advances are generally looked for, though it is said that 
this will bring about greater competition of German firms, who 
even now undersell our manufacturers. The outputof steel in the 
district has been reduced this week, as a portion of the Consett 
Works has been laid off for several days in consequence of a 
breakdown. The plate makers adhere to £5 17s. 6d., less 24 per 
cent., as the price of steel ship plates, and £6 2s. 6d., less 24 per 
cent., as the quotation for iron ship plates ; and it is affirmed that 
if any further advance is made we shall hear of German plates 
being bought by shipbuilders on the North-East Coast. It is 
stated that a good proportion of the forgings for the steamers 
that were ordered in January will be obtained from Germany ; but 
it is not apparent whether this is due to higher prices on this side 
or to inability of our manufacturers to execute all the orders in 
the required time. Steel ship angles are at £5 10s., and iron ship 
angles at £6 7s. 6d., both less 24 _ cent. Steel bars are steady 
at £6 5s., and iron bars at £6 7s. 6d., both less 24 per cent. Iron 
and steel ship rivets are raised 2s. 6d. per ton, sellers asking 
£7 7s. 6d. per ton, less 24 per cent. In the rail trade a revival 
appears to be in progress, and some good orders are said to have 
been secured on Indian and South American account. Heavy steel 
rails are at £5 per ton. . 

The shipbuilders on the North-east Coast are now well situated, 
thanks to the active demand for shipping last month. The outlook 
is satisfactory. The report of the Boilermakers’ and Iron and Steel 
Shipbuilders’ Society states that there is a great falling off in tho 
numbers of unemployed in this district, and prospects of good 
trade are much brighter than was generally anticipated a few 
weeks ago. 

The coal trade has become slacker now that the German coal 
strikes are terminating. The North Country colliery firms have 
reaped a good harvest out of the difficulties, for they have been 
called upon to send large quantities of coal to German ports. 
They have rot, however, done so well as they expected, for owing 
to the state of the rivers and canals some of the coals could be 
sent no further than the seaports, and some of the contracts are 


builders and repairers report a, moderately good business, and \ now being cancelled, Prices.are falling back, and are 6d. to 9d. 
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per ton below the best, and there seems to be some probability of 
their getting back to the figures that ruled in the pre-strike time. 
Much, however, depends on how the spring trade o Best 
steam has been sold this week at 9s. 6d. per ton f.o.b. by firms 
who were asking 10s 6d. in the early part of the month, and test 
gas coals have declined from 9s. to 83. 6d. The countries border- 
ing on the Mediterranean are buying both Northumberland and 
Durham coals more freely. Foundry coke has dropped to 17s, per 
ton f.o.b., but’ furnace coke is no cheaper, as there is some 
probability that the demand for it will increase, seeing that certain 
furnaces are to be re-lighted. For medium. coke at least 
15s. 3d. per ton has to be paid for early delivery at the Middies- 
brough furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a fair amount of activity in the iron market, but 
prices are somewhat irregular. The improvement of 6d. to 9d. 
per ton in Cleveland warrants which took place last week was not 
maintained. In the ye part of the present week the tone of 
the market was easier, prices had a decreasing tendency, But 


while the speculative market is variable, the general position of 
the iron steel trades is not unsatisfactory. In nearly every 


department employment is becoming more regular, and in some 
branches there is a prospect of busy times. 

Business has been done in Cleveland warrants from 48s. 3d. to 
48s. 1d. cash, 48s, 6d. for delivery in twenty-one days, 48s, 1d. 
thirteen days, and 48s. 74d. to 48s. 4d. one month. Scotch 
nate are quoted 53s., and Cumberland hematite 56s, 7}d. 
per ton. 

There is a good demand for Scotch hematite pig iron, which is 
quoted by merchants 60s. 9d. per ton for delivery at the West of 
Scotland steel works. 

The output of pig iron in Scotland is very steady. There are 79 
furnaces in blast, compared with 85 at this time last year, and of 
the total 37 are making hematite, 36 ordinary, and 6 basic iron. 

The prices of Scotch makers’ iron are generally steady. G.M.B., 
f.a.s. at Glasgow, No. 1, is quoted Boe. No. 3, 53s.; Carnbroe, 
No. 1, 56s. 6d.; No. 3, 53s. 6d.; Clyde, No. 1, 58s. 6d.; No. 3, 
53s. 6d.; Langloan, No. 1, 64s.; No. 3, 55s.; Calder, No. 1, 49s.; 
No. 3, 54s.; Gartsherrie, No. 1, 59s.; No. 3, 54s. ; Summerlee, 
No, 1, 58s. 6d.; No. 3, 54s. 6d.; Coltness, No. 1, 64s. 6d.; No. 3, 
54s. 6d.; Glengarnock at Ardrossan, No. 1, 59s.; No. 3, 53s. 6d. ; 
Eglinton at Ardrossan or Troon, No. 1, 54s.; No. 3, 5ls. 6d.; 
Dalmellington at Ayr, No. 1, 56s.; No. 3, 51s.; Shotts at Leith, 
No. 1, 593.; No. 3, 54s.; Carron at Grangemouth, No, 1, 59s.; 
No. 3, 54s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4667 tons, compared with 4540 in the co. nding 
week of last year. There was d tched to the United States 
325 ; Canada, 35; South America, 53 ; India, 100 ; Australia, 60 ; 
France, 25 ; Italy, 450 ; Germany, 55; Holland, 65 ; Belgium, 50 ; 
China and Japan, 450; other countries, 40 ; the coastwise ship- 
ments being 2959, compared with 3215 tons in the corresponding 
= of last yo - 

@ arri of Middlesbrough pigs at Grangemouth amounted 
to 9548 tons, com with 7396 * the corresponding week, show- 
ing an increase of 2252 tons. The total imports since the beginning. 
of the year amount to 43,919 tons, being 14,382 less than in the 
corresponding period of 1904. 

The foreign demand for raw iron is comparatively quiet. So 
far Italy has been our best customer, and yet that country has 
only taken about two-thirds of the quantity of pig iron that was 
sent to it in the first six weeks of year. It seems evident 
that makers of pig iron will have to place their main dependence 
upon customers at home. The demand on the part of the Con- 
tinent is very poor, and the American trade is so hampered in 
various ways that upon it little reliance can be placed. 

The position of matters in the finished iron and steel trades is 
fairly enco i There can be no doubt that a period of con- 
siderable activity is in store for the steel makers generally, in con- 
nection with the ——- of material for shipbuilding and marine 
engineering. A little more inquiry is reported on behalf of the 
makers of malleable iron, who ap to have some expectation of 
benefiting indirectly from the strike troubles in Belgium. 

The North British Locomotive Company, of Glasgow, has booked 
an order for fifty large agp for Japan, and these are to be con- 
structed with all possible speed. The order is in addition to 
eighteen engines formerly placed with the company by the Japanese, 
delivery of which is ex to be made in the course of h. 
The receipt of these orders will greatly help the Glasgow district of 
Springburn, where employment had of late been somewhat 
uncertain, 

It is reported that a very brisk demand exists for black sheets 
for India. There is less competition in this branch than formerly, 
and large orders could be placed for future delivery, but 
sheet makers are only inclined to accept at present contracts for 
prompt shipment, being of the opinion that a rise is likely to take 
place in prices, 

There is just now an unfortunate and unprofitable competition 
in the tube trade. Business had for a long time been very quiet, 
and now that contracts are available, there has ‘been very severe 
competition and much cutting of prices. 

Some fresh shipbuilding orders have been obtained by Clyde 
shipbuilders, and the prospects of this branch are now highly 
encouraging, 

A iarge business is being done in the coal trade. The past week’s 
shipments from Fifeshire ports to the Continent are 50,000 tons 
larger than in the orening week, and those from Firth of 
Forth ports are up 25,000 tons, while the shipments from the West 
Coast show an increase of 18,000 tons. The te shipments 
from Scottish ports — the week were 256,955 tons, being 4706 
more than in the pi ing week, and 94,080 over those of the 
corresponding week of last year. There has been some hesitation 
in the last few days in the p ing of coal cargoes owing to the at 
least partial stoppage of the strike in Germany. The position of 
the coal market generally is steady, and prices are well maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ANOTHER good shipment of steel rails for India took place this 
week, 4950 tons going in the s.s. Dunothy for Calcutta. In 
addition to rails, heavy sections, light, and also fish-plates continue 
in evidence ; and the only two cargoes of German steel to hand of 
iate were limited to 1545 tons from Antwerp, consigned to New- 
port. The alge seg works continue to import ore from 
Castro and Bil quite up to recent averages; and the main- 
tenance of coke in price and demand shows that the iron and steel 
trades, though open to improvement, are moderately busy. This 
is shown, too, by ——_ During January 10,525 tons steel were 
a Cardiff, 5629 tons from Newport, and 2€33 tons from 
Swansea, 

At Swansea the vigorous state of the tin-plate trade tells well 
on the output of steel bar. It was quite the subject of pleasant 
comment this week that everything connected with tin-plate was 
buoyant and promising. Old works are being sortarten, and in 
all directions the necessity of obtaining the best and latest 
machinery is seen by the changes and the equipment going on. 
General satisfaction is expressed for the future prospects of the 
Beaufort Works, Morriston, which will soon be adi ing their quota. 
If shipments continue at the late progressive scale, ‘stocks will be 
reduced to a minimum. Last week, though there was a large 
make, all mills being well e: ed, and close u 80,000 boxes 
boxes reduced 


being sent to warehouse, the shipment of 100, 


stocks to a week's export, namely, 108,731. It was remarked 
that the outlook of the trade was exceptionally good, and the 
public are speculating upon the still brighter prospects in the 
event of matters tranquillising in Russia and the Far East. 

How well this condition of the staple trade in Swansea is re- 
acting onthe port was shown at the meeting on Monday of the 
Harbour Board Trust, January indicating an increase in the 
imports of 80 per cent. and in the exports of 10 percent. In 
financial matters there was a surplus of £300, as contrasted by a 
deficiency during the corresponding month of £2100. During the 
month tons of steel had come from America, 10,000 tons of 
iron ore from Spain, and 4500 tons pig iron from various quarters, 

On ” mid-week, Swansea, pig iron was reported as 
fluctuating, but leaving off a little higher in price, steel works in 
full work, and large make of steel bars. 

Latest quotations: Glasgow pig iron warrants, 53s.; Middles- 
brough, No. 3, 48s.; hematite, 56s. 74d.; Welsh bars, £6 to 

2s. 6d.; sheet iron, £8 to £8 2s. 6d.; steel rails, heavy, £4 12s. 6d. 
to £4 15s.; light, £5 12s. 6d. to £5 15s.; steel sheets, £7 15s. to 
£8; Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens best, £4 10s. 
Tin-plates : Siemens coke finish, 12s. od. to 12s. 104d.; Bessemer, 
12s, 6d. to 12s. 9d.; ternes, 28s. to .; .best charcoal, 14s. to 
14s. 6d.; big sheets, £8 15s. to £8 17s. 6d.; finished black plate, 
£8 10s, to £8 15s.; block tin, £131 10s ; lead, £12 15s.; spelter, 
£24 17s. 6d.; copper, £67s. 8s. 9d. 

The leading subject of late in coal trade business has been the 
demand of the owners for a reduction in wages to the extent 
of 3}? per cent. This has been discussed, severally, by owners and 
men, and on Tuesday, at a Cardiff meeting, was advanced a stage, 
re ntatives of both being present, Mr. F. Davis in the chair. 
After some preliminary matters, colliery disputes, &c., had been 
settled, the chairman put forward the —— of owners, but 
stating no reason why it was made. r. Brace, for the men, 
inquired whether the owners were serious in the demand, and 
were assured that they were, but refused to state a case, seein 
that the men were opposed to a reduction, so it was tacitly ag 
that Sir Michael Hicks Beach, the independent chairman, should 
be requested, as on a late occasion, to give his decision, and a 
meeting was called for on the 21st, when it is expected that this 
will be made. 

The steam coal trade during last week showed a tendency to 
recede slightly in price. Monmouthshire was not so active, and 
the mildness of the weather has even told unfavourably upon the 
house-coal trade, Cargoes for Hong Kong have fallen off, and the 
most prominent shipments have been to Port Said, 12,000 tons in 
three cargoes going one day this week. Thestate of trade suggests 
the wisdom of a reduction in wages to meet the decline in price, 
for, though not very marked at present, the tendency is that es 
January’s coal totals from Wales indicated a falling off of 75,459 
tons, as com with corresponding month, and a decline of 
44,131, as compared with Bapahar. 

In patent fuel Cardiff took premier 
tons, to 40,651 tons from Swansea, ani tons from Newport. 
Port Talbot continues to forge ahead, despatching 12,597 tons. 

It has been estimated that 110,000 tons of coal left Cardiff ports 
in January for Hong Kong, Shanghai, Japan, and Libau. 

It is now known that one fine cargo of 10,000 tons, in the 

Bengali, went to the bottom—vessel and coal lost, but the men 
esca: This vessel was cleared from Barry, and was a fine type 
of naval architecture. 
Owing chiefly to deficient tonnage, Swansea last week only 
shipped 34,416 tons of coal, of which France took 18,000 tons. 
Patent fuel shipments were limited to6234. At Newport sluggish- 
ness prevailed owing to deferred tonnage. Forward trade reported 
more hopeful ; best small in good request. 

On hr « Cardiff, mid-week, there was an improvement 
reported in the arrival of tonnage, though not sufficient to affect 
the market, which remains inactive, with downward tendency. 
Best coals, first and second steam, remain tolerably firm. Where 
the slackness tells principally is in inferior coals, Concessions of 
3d. have been common. test prices are :—Best steam, 13s. 6d. 
to 13s. 9d.; best seconds, 12s. 6d. to 18s,; best smalls, 8s, to 8s. 3d.; 
best ordinaries, 7s. 6d. to 7s. 9d.; seconds, 6s. 6d. to 7s.; inferiors, 
including drys, from 6s. Monmouthshire semi-bituminous: best 
large, 12s. to 12s. 3d.; dest ordinaries, 11s, 6d. to 11s. 9d.; seconds, 
10s. 6d. to 10s. 9d. House coal: best, 16s. 6d. to 17s.; best ordi- 
naries, 13s. 6d. to 14s.; seconds and other kinds, 10s. 6d. to 13s., 
inferior house, 6d, per ton cheaper; No. 3 Rhondda, 13s, 9d. to 
14s.; brush, 12s, to 12s, 6d.; small, 93. 6d.; No. 2 Rhondda, 
10s. 9d.; through, 8s, 9d. to 9s. 3d. : small, 6s, 6d. to 6s. 9d. ; patent 
fuel, 13s. 6d. to 13s, 9d.; coke, 16s. 3d. to 16s. 6d. furnace ; foundry, 
18s. to 22s. pitwood, 17s. to 17s. 3d. 

Mid-week outward freight market more active, 

In anthracite a fair condition of business is maintained, princi- 

ly as regards best. For the red vein demand is improving. 

couse coal and steam easier; best steam, 13s. to 14s.; No. 3 
Rhondda, 13s. 6d. to 14s. ; best anthracite, 203. to 21s. ; seconds, 
17s, to 173. 6d.; big vein, 12s. to 12s. 6d.; red vein, 10s, to 
10s, 3d. ; cobbles, 17s. to 18s, ; nuts, dull, 18s, to-193. ; peas, 11s. 
to 12s.; rubbly culm, inactive, 4s. 6d.; duff, 4s.; patent fuel, 
including tax, 12s, 

Good headway with the important new south dock at Cardiff was 
reported at the Cardiff railway meeting. 


ition, sending off 40,877 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BotH demand and prices have improved in the Silesian iron 
industry. Pig iron is firm, production being readily consumed ; 
foundry pig continues in rising request. At the malleable iron 
and steel works a healthy activity is maintained, and the finished 
iron trade is healthily engaged. Rails and girders, as well as 
sheets, are well inquired for, especially the last named, which have 
been in full request, owing to the fact that the Western works, 
through want of coal, had to suspend, or stop, operations, and so 
many orders that would have benefited the Rhenish- Westphalian 
mills have been given to their Silesian rivals. 
Both in the Siegerland and in Rheinland- Westphalia the colliers’ 
strike has been influencing the iron industry most unfavourably, 
as many establishments have had to stop working, which is all the 
more disagreeable because, after a very quiet time, the mills had 
begun to be more briskly engaged, and the number of contracts 
was increasing. Now the strike has ended in the principal districts, 
and the majority of the Siegerland rolling mills are me piper to 
intend resuming work soon. There has been a good deal of brisk- 
ness shown in the scrap iron business, and the semi-finished steel 
trade is also in a fair condition, as home and foreign orders 
increase. In the bar and girder trade inquiries come in freely, 
and the mills are likely to be very briskly occupied when regular 
work is —_ taken up. More life begins to be felt in drawn wire, 
but*the heavy -plate trade is in a poor condition. The meeting 
held in Essen on the 30th of last month, for the purpose of 
arranging about the renewal of the German Plate Convention, has 
not had the expected satisfactory result. The Convention was 
dissolved at the end of last month, and it appears that the formation 
ot a new Plate Convention under the direction of the German Steel 
Convention, of which there has been some talk before, is, for the 
present at least, quite out of the question. 
According to the Frankfort Gazette, prices for the large ‘Turkish 
orders in artillery requirements sent in by the United French 
works, Creusot and St, Chamond, and also those of the Rheinische 
Metalwarenfabrik in Diisseldorf, were 10 per cent. lower than 
Krupp’s offer. A final decision has not yet been published with 
regard to these orders, 
Rhenish- Westphalian coalowners had been expecting the men to 
be compelled to take up work before long owing to want of means, 





but the money supplies sent by foreign, more especially English, 








miners’ associations has enabled the strikers to maintain their 
former ition in several districts at least. In the Dortmund 
mining districtthe strike has now almost ceased, the majority of 
the men declaring their beagg coon to take up work ; but eeu 
ments appear to have again taken place between employers and 
employed, and at several pits the colliers who were about to 
resume work have been sent away ; so now a grieved, feeling pre. 
vails even among the moderate ) , and there is no saying when 
the strike will really end. e t that the wovement has 
extended to Upper Silesia and Poland, and that some parts of the 
Belgian and Bohemian coal district have also been affected, shows 
that the influence of the Rhenish-Westphalian strikers has been 


strong. 

in U pper Silesia, and Russian Poland, the strike threatens to 
become very serious, and will considerably influence the iron 
industry in the first-named district ; for the present the local blast. 
furnace works are well supplied with fuel, but when old supplies 
have been consumed, it will be very difficult to obtain fresh ones, 
because in the districts usually providing coal for the Silesian iron 
ae the men are on strike. At present demand and inquiry 
on the Silesian coal market are ex ingly brisk, and coke, too, is 
in Me” good call. Prices move upwards. 

Daily deliveries at the hayes Bybee yyy pits have decreased 
from 130,000 t. before the strike to 40,000 t. now. The foreign 
trade in coal, which consumes 12 to 15 per cent. of the total out- 
put of the Coal Syndicate, will be detrimentally influenced by the 
strike ; lish, Belgian, and French collieries have, in the cours 
of last week, secured several pretty important orders from the 
strike district. Stocks in coke decrease rapidly, and briquettes 
have been, in a number of cases, offered instead. 

Most sorts of iron are in slow demand on the Austro-Hungarian 
market. Heavy plates are decidedly neglected, and the machine 
department complains of a most unsatisfactory employment. Pig 
iron maintains the firm tone previously reported. _ 

From all the coal-producing districts of maypeeets x. aa fair 
accounts come in, consumption having been exceedingly brisk, 
both locally and on foreign account, Last month the number of 
inland orders secured was hi than for many years past. In 
the Kladno district, where 130 wagons more are now being delivered 
daily than before the strike, prices have shown a marked inclina- 
tion to move upwards ; in the Falkenau district, which is nearest 
to Bavaria and Saxony, production is about 30 per cent. higher than 
before. 

The state of the French iron industry is inning slowly to 
improve ; atleast several of the principal ironworks are reported to 
have been much better occupied than before. In the Meurthe-et- 
Moselle and Departement Nord demand is specially strong. 

The French coal trade has been developing satisfactorily, and 
the general tone is far more healthy than it was a few weeks ago, 
oaatly because German and Belgian competition has been less keen, 
and partly on account of pretty large lots having been sent to 
Germany, ; ? 

From the Belgian iron market aiso improving accounts are being 
received, although inland orders, with the exception of those for 
locomotives, wagons, and general railway rolling stock, are rather 
scarce; but a lively business has been done on foreign account. 
Bars at present are quoted 118-75f. to 1208, p.t., f.o.b. Antwerp ; 
steel bars, 121f. to 122-508. p.t., f.o.b. Antwerp. 

The fact that extraordi: deliveries in coal to Germany have 
been provisionally suspended by the Belgian State Railways has, 
naturally, caused an abatement in exports of coal, and the strikes 
in the Borinage and Mons district have further influenced the 
market for coal in Belgium, which shows less strength than in 
previous weeks, 
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STEAM coal market rather easier, tonnage not having come on 
as expected. House coal keeps in fair request. The ow of 
coal shipped for the week ending February 11th was 78,465 tons ; 
foreign, 59,470 tons ; coastwise, 18,995 tons. Imports for the week 
ending February 14th:—Iron ore, 3408 tons; steel bars, &c., 
3445 tons; pig iron, 800 tons; scrap, 142 tons; pitwood, 4436 
loads. 


Coal :—Best steam, 11s. 9d. to 12s.; seconds, 10s, 9d. to 11s.; 
house coal, best, 15s.; dock screeni 7s.; smiths’ coal, 9s. 
Pig iron:—Scotch warrants, 53s. l4d.; hematite warrants, 
56s. 10d.; Middlesbrough, No. 3, 47s. 114d. to 48s, 1d. f.o,b. 
Cumberland prompt. Iron ore:—Rubio, 14s. 6d.; Tafna, 15s, 6d. 
Steel :—Rails, heavy sections, £4 12s, 6d. to £4 15s.; light, ditto, 
£5 12s, 6d. to £5 15s,; Bessemer steel tin-plate bars, £4 5s. to 
£47s. 6d.; Siemens steel tin-plate bars, £4 7s, 6d. to £4 10s., all 
delivered in the district, cash. Tin-plates :—Bessemer steel, coke, 
123, 6d. to 12s, 9d.; Siemens, coke finish, 12s. 94d. to 12s. 104d. 
Pitwood :—17s., ex ship. London Exc’ ‘e telegrams :—Copper, 
£67 7s. 6d. to £67 10s.; Straits tin, £131 10s, to £131 15s. 
Freights easier. 








THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETING.— 
A meeting of students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, the 10th instant, 
Mr. A. W. Szlumper, M. Inst. C.E., in the chair, when a paper 


on ‘*The Reconstruction of the Santa Lucia River Bridge,. 


Uruguay,” was read by Mr. P. J. Risdon, Stud. Inst.C.E. The 
reading of the paper was followed by a discussion, in which 
Messrs. R. E, omas, H. W. Fitzsimmons, G. 8. Szlumper, 
H. T. Tadsbery, H. S. Coppock, and A. B, Geen, Studs. Inst. 
C.E., took part. 


ConTRACTS.—Messrs. Alleyand Maclellan, Glasgow, have recently 
received orders from the Admiralty for two air compressors for 
Portsmouth Dockyard. Weareinformed that Messrs, Graham Morton 
and Co, haveobtained the contract to extend the gegen. | lant 
for the Dean and Chapter New Colliery at Bishop Auckland, 
County Durham. After the addition the plant will be able to 
handle 5000 tons per day. C. and A. Musker (1901), Limited, of 
Liverpool, have received the order from the Mersey Docks and 
Harbour Board for supplying and we hydraulic gate 
machines for the passage between Brocklebank and Canada Dock, 
Liverpool. Messrs. Mountain and Gibson inform us that they kave 
secured the contract from the Glasgow Corporation Tramways 
Department for 100 of their ‘‘M.G” 21 E.M. electric motor 
trucks for tramcars, fitted complete with steel-tired wheels and 
steel axles, Messrs. James Gordon and Co. have obtained the con- 
tract for the supply, delivery, and erection of the complete 
hydraulic and gas power = for the electric light station at 
Buncrana, Ireland. The hydraulic ny consists of two high- 
pressure horizontal-shaft turbines, each to aT 60 horse-power, 
to be direct coupled to dynamos, and a riveted steel pipe line 
about 500ft. long. The gas power plant will be a 70 brake horse- 

wer gas engine, —- with a suction producer plant. Messrs. 

eldrum Bros, have obtained a contract to erect a bridge, and to 
supply a Meldrum simplex destructor, for Middleton, Lancs, The 
Diesel Engine Company, Limited, has recently received the folluw- 
ing orders: The Peruvian Cotton Manufacturi Company, 
London, 400 brake horse- power; Coles, Shadbolt and Co., 
Uxbridge, 160 brake horse-power ; The Electric Construction Com- 

ny, Limited, Wolverhampton, 20 brake horse-power; Linde 
Britih Refrigeration Company, Limited, London, 40 brake horse- 

wer. Ferranti Limi have received orders for switchgear, 
in, from the Newcastle and District Electric Light Company, 
Limited, the Bloemfontein Corporation, the Paisley Corporation, 
the East London Corporation, South Africa, and for Marylebone, 
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CATALOGUES. 

Hozier ENGINEERING ComPANy, Limited, Glasgow.—Pamphlet 
illustrating this firm’s exhibit at the late Paris motor car show. 

BROWNLIE AND Murray, Limited, Possil Ironworks, Glasgow.— 
IlJustrated catalogue of iron buildings, roofs, bridges, and general 
constructional work in steel and iron, 

J. PARKINSON AND SON, Shipley.—Publication E! gives parti- 
culars of the various kinds of well-known vices made by this firm. 
A handy portable vice stand is also illustrated. 

Evecrric HEATING Company, 3, Holborn-place, London.—This 
hook contains particulare of d tic appli heated elec- 
trically ; the articles enumerated include such items as stoves and 
frying-pans, 

J. W. Brooke AND Co., Limited, Lowestoft.—This neat cata- 
logue deals exclusively with motor boats propelled by the Brooke 
petrol engine. A sectional drawing of the epicyclic reversing 
gear adopted, 

MATTHEWS AND YATES, Limited, Swinton, Manchester.—A little 
brochure has just been issued by this firm describing the 
“Cyclone” high-speed steam engine. The engine is of the enclos d 
type, with forced lubrication. 

Tuomas LisTeR AND Co., brassfounders, Limited, Brighouse. 
Illustrated catalogue of valves and fittings for boilermakers and 
engineers.—The illustrations in this well-bound book are very 
creditably produced, 

Power PLant Company, Limited, ge Bar House, Fleet- 
street, E.C.— This leaflet describes the properties of the 
‘Standard ” armoured hose, The armour consists of woven gal- 
vanised iron and steel wires, 

Herpert Morris AND Bastert, Limited, Loughborough, 
Leicestershire. Price list of the spur-gear pulley block with cut 
gears throughout.—It is claimed that the mechanical efficiency of 
this device amounts to 90 per cent, 

HANIEL AND LvEG, Diisseldorf.—This catalogue is printed in the 
English language, and is devoted to mining engineering appli- 
ances, It, moreover, contains illustrations and particulars of the 
works at Diisseldorf, which employ 2000 persons, 

May-Oatway FIRE APPLIANCES, Limited, 92 and 94, Paul-street, 
London.—This book is more than a circular descrit tive of this well 
known system. It gives illustrations of many important buildings 
and works in which this automatic fire alarm system has been 
adopted. 

STURTEVANT MiLL Company, Harrison-square, Boston, Mass.— 
This book describes the Sturtevant leverless automatic motor car, 
which, according to the makers, is driven on the ‘‘ You-press-the- 
button-we-do-the-rest ” principle—that is to say, a pressure of a 
button accelerates the motor, operates the clutch, changes the 
gears. 

R. Hornsspy AND Sons, Limited, Grantham.—Tkis tastefully 

roduced catalogue describes and illustrates very clearly the 
Hosnsby ‘* Upright” water-tube boiler. The special feature of 
this steam generator lies in the fact that the whole of it can be 
laid open for inspection by the removal of a few doors, 

SamMveL Piatt, Limited, Wednesbury.—Section A catalogue 
deals with shafting, shaft fittings, pulleys, and mill gearing. 
Several tables of data likely to be serviceable to purchasers are 
included, such as the horse-power which steel shafts of various 
dimensions and running at different speeds will transmit. 

BALDWIN Locomotive Works, Philadelphia, U.S.A.—The 
pevteanens publication entitled ‘‘ Record of Recent Construction,” 
No. 49, ie devoted to balanced compound locomotives, and contains 
a clear description of the four-cylinder balanced compound system 
adopted by this firm. The get-up of the book is in the usual good 
taste, 

NAYLOR BRorHERs, 22a, College-hill, London, E.C.—A pamphlet 
sent us by this firm relates to the new “ Positive” tramway rail 
anchor, which requires the drilling of no holes in the rail, no rivets, 
and no bolts and nuts. It seccc. eg I section with a bulb along 
each top edge, and is held under the rail by heavy clips driven on 
with a hammer in the direction of the rail. 

MATHER AND Piatt, Limited, Salford Ironworks, Manchester.— 
The fifth edition of the annual pocket price list and catalogue con- 
tains the usual useful information. Although the book comprises 
over 200 pages, it takes up very little space, and will be gladly 
welcomed by all engineers. The lists of machines have been 
jo up to date and several additions have been made to the 
tables. 

HAYWARD-TYLER AND Co., 99, Queen-Victoria-street, London. 
—List V. devoted to electrically-driven pumps with variable stroke, 
constructed in accordance with Sinclair’s patent. The special 
feature of this pump is the shaft which, instead of having cranks, 
is provided with excentrics arranged so that their axes can be made 
to coincide with the axis of rotation of the shaft, or may be moved 
from the centre as much as desired. 

J. 8. FAmRFAX AND Co., 37 and 39, Essex-street, Strand.— This 
we ap entitled ‘‘ Direct Driving from High-speed Shafts at Low 
8 s,” deals with new types of reduction gear to drive directly 
from a motor shaft at one of six different ratios ; pulley shafts of 
two, three, or four pulleys, equal in diameter, each revolving at a 
different forward or reverse s to its neighbour; and a very 
compact pulley block, convertible to a self-sustaining hand crane. 
The chief features of the Fairfax inventions have already been 
described in THE ENGINEER. 

EscHer, Wyss AND Co., Zurich, Switzerland —The new turbine 
catalogue issued by this firm is of more than average interest. We 
learn from the instructive statistical section that Escher, Wyss and 
Co, Ag the end of 1903 had built over 3500 turbines giving over 
600, oe The growth in the size of the units is remark- 
able. In 1845 the average power was 19-1 horse-power; in 
1870 69-6 horse-power ; in 1889 104-4 horse-power ; and in 1903 
743-7 horse-power. The book contains illustrations and data con- 
cerning some prominent water-power installations, which will be 
found useful for reference purposes, The London representative 
of the firm is Mr. Alph. Steiger, 25, Victoria-street, S.W. 











LAUNCHES AND TRIAL TRIPS. 


CamBriA, cable steamer ; built by, Swan, Hunter and Wigham 
tichardson, Limited ; to the order of, the Telegraph Construction 
and Maintenance Company ; engines, two sets triple-expansion ; 
constructed by, builders ; a speed of 13 knots was attained ; this 
is the largest cable steamer afloat ; trial trip, January 31st. 

NETHERTON ; built by, Northumberland Shipbuilding Company, 
Limited ; to the order of, Messrs. John Greenlees and Co., 
Glasgow ; dimensions, 372ft., 48ft. by 30ft. 10in.; engines, triple- 
expansion, 244in., 40in., 68in. and 48in., pressure 180 lb.; con- 
structed by, North-Eastern Marine Engineering Company, 
Limited ; mean speed of over 12 knots an hour was ssatahelded ; 
trial trip, February 3rd. 

BLACKTOR, steel screw steamer ; built by, Messrs. Ropner and 
Son, Stockton-on-Tees ; to the order of, Mr. R. H. Holman; 
dimensions, 330ft. lin., 46ft. by 24ft. 4in.; engines, triple-expan- 
sion, 1200 indicated horse-power, pressure 180 lb.; launch, 
February 6th. 

JETHOU, steel screw; built by, Messrs. Wm. Gray and Co., 
Limited ; to the order of, A. N. Hanson and Co., Copenhagen ; 
dimensions, 38lft. 6in., 50ft. by 28ft. 44in.; engines, triple- 
expansion, 26in., 42in., 70in. by 45in., pressure 180 lb.; con- 
structed by, Central Marine Works of the builders ; average speed 
attained, 12 knots ; trial trip, 8th inst, 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D, Roots, M.I. Mech, E. 


When an i tion is ted from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specisications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti t of the of the complet 
specification. - 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 











STEAM ENGINES, BOILERS, &c. 


4593. February 24th, 1904.—IMPROVEMENTS IN ELastic FLUID 
TURBINES, F, W, Howarth. A communication from the Actien- 
gesellschaft der Maschinen Fubriken von Escher Wyss and Oo., 
Aurich, Switzerland, 

This invention relates to guide apparatus for steam turbines in 
which the blades are beld in place by means of. grooves and locking 
rings, There are ten figures. Fig. 1 isan elevation. Fig. 2 is a 
portion of a whee! ona larger scale, The wheel a, fixed to the 
turbine shaft, has a rim . The guide blades c fit against the sides 
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of the space in which they are inserted, and are formed with 
radially arranged extensions d inserted in ves in the dise a, 
The extensions d are formed with recesses f into which engages a 
locking ring g, which is let into one face of the wheel, and is com- 
posed of a number of arc segments fixed by meansof screws. The 
ring g serves to keep the blades in position, 4 are spacing portions 
between the disc a and the ring 4. This construction A “rates of 
accurate machining of the guide channels and of easy renewal of 
single guide blades.— February 1st, 1905. 


5988. March 11th, 1904.—IMPROVEMENTS IN VERTICAL BOILERs, 
G. H. Halley, 45, Hope-street, Glasgow. 

The object of this invention is to increase the efficiency of steam 
generators by combining fire and water tubes in such a manner as 
to obtain the advantages of both. There are two figures. The 
drawing shown is a vertical sectional elevation in the central plane, 
The boiler a is divided horizontally into two com ents by 
means of a domed or flat plate d, the compartment } being the fur- 
nace or combustion chamber, and the compartment ca steam and 
water drum. The fire grate ¢ is formed as an annular water jacket 
Jf. From the water space f extend upwards a series of tubes % 
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around the combustion chamber / and exposed to the fire. The 
tubes g are connected to the bottom plate d of the water drum c¢. 
From the plate d a series of tubes h extend to the plate i at the 
top of the waterdrum. These tubes are fire tubes conveying the 
products of combustion from the furnace chamber } to the smoke- 
casing j connected to the chimney &, Within the drum c is anotl er 
casing x which forms a steam collector and dryer, and to which the 
steam outlet pipe o is connected. The furnace b is fed from the top 
of the boiler a through a tube / which passes centrally through the 
water drum ¢ and terminates in a cone m, which acts as a tale, 
directs the hot gases on to the tubes g, and compels the gases to 
traverse a greater length of the tubes.—Felruary 1st, 1905. 


13,889. June 20th, 1904.—IMPROVED METHOD OR MEANS OF 
OpeRaTING Rotary PowER ENGINES OR TURBINE WHEELS, 
—W. B. Dufferin, 414, Collins-street, Melbourne, Victoria, Aus- 
tralia. 

The object of this invention is to combine a stream or jet of 
water with a jet of steam at high velocity, and ejecting the mixture 
through a nozzle or ejector on to vanes or buckets at the periphery 
of the rotating wheel, thereby imparting ‘‘ weight ” to the velocity 
of the steam. There is one re, which is a sectional eleva- 
tion. A is the waterinlet, B the steam inlet, C the steam chamber 
from which the steam into a nozzle D through a number of 


end of the nozzle D ejects water from the water space A, and the 
combined water and steam mingling in the channel H are driven, 
at any required angle, on to the buckets J of the wheel K. The 
mixture of steam and water is regulated by the hand wheel F, 


N@ 13,899. 









which moves the nozzle D in either direction to vary the area of the 
entrance to the ejector, and controls the supply of water thereto, 
The water may be supplied under pressure.— February 1st, 1905. 


14,834, July 1st, 1904.—IMPROVEMENTS IN WATER CIRCULATION 
APPARATUS FoR STEAM Borers. Marcel De Prez and 
another, 7, Rue de Chateaudun, Paris, France. ei 

The object of this invention is to produce circulation in the 

steam boiler mechanically and automatically by means of a steam 

turbine placed in the steam dome, adapted to directly operate a 

circulating fan or propeller. There are two figures. The drawing 

shows a part sectional elevation of a marine water-tube boiler 
constructed to this invention. The apparatus is mounted in the 
steam cylindrical chamber h, provided with the directing stationary 
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wheel or ring a, which is mounted between two flanges of the 
steam dome ¢, and has fitted to it the hollow hub’. Within the 
bearing } fits the spindle e, carrying at its top the rotating ring or 
wheel f of the pate ree and at the bottom of the spindle is the 
fan or propeller d, provided with a suitable bearing next it, not 
shown. By means of a pipe g, having in its length the valve or 
cock j, the steam chamber / may be p in communication with 
the steam dome i. When there isa head of steam in the boiler 
and steam is taken away, it is compelled to pass through the 
turbine rotating ring or wheel f, which transmits its movement by 
the spindle ¢ to the circulating propeller d.— February 1st, 1905. 


MACHINE TOOLS. 

1267. January 18th, 1904.—IMPROVEMENTS IN OR CONNECTED 
WITH TURRET LatuHEs, W. B. Basset and another, of Houdeng, 
Goegnies, Belgium. 

The invention relates to hollow-spindle turret lathes, wherein 
cams actuated by a cam shaft are used to control the movements 
of the turret, the work, and the lathe spindle, and the object is 
to provide means whereby successive pieces of work passing through 
the hollow spindle may be seized by a holding device carried by 
the turret, and are thus presented in such a position as to be 
operated upon by a tool independent of those employed in the 
turning operations. The series of operations are performed con- 
tinuously on successive pieces of work. There are three figures. 
Fig. 1 is a side view of part of a bar prepared for the work, with 
annular grooves aa a, the jaws of the chuck having a projection to 
engage with the grooves, so that the bar is prevented from making 
any end movement. The cut made by the tool which severs the 
turned piece of work comes in the groove. Fig. 2 isa part sectional 
elevation of a turret, with four heads, of which three hold the 
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tools which operate on the piece of metal, The fourth head has 
mounted on it a holding device } to receive the turned piece after 
it is cut off. The turret revolves in the direction shown by the 
arrow p, and when the holder } is opposite the turned piece of 
work held in the spindle of the lathe at the position ¢ the holder 
is caused to advance, so that the socket receives the piece of 
turned work, which is then cut off. To prevent the piece of work 
falling out of the socket } an electro-magnet f is employed to 
retain the piece by its attraction; the necessary connections and 
switch energise the electro- et at the proper time. The 
turret now revolves to the position «. By means of a cam the 
slider g moves toward the centre of the turret, and the movement 
is conveyed by the links h to the tube 7 to the holding device 5 to 








longitudinal slots E, e steam in passing through the contracted 


cause the dogs ££ to contract the slotted socket } {to firmly seize 
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the turned ‘piece. This moves it'in the direction of the arrow 0, 
and presses it against’ the head 7. The piece is now turned to the 
position m opposite the tool-carrying head xn. A second cam 
pushes the slider g, and moves the piece, so that the cutting tool 
turned in x finishes the exposed end of the turned piece, after 
which a third cam withdraws the slider g and the turned piece of 
work, It is further withdrawn by a fourth cam, and the current 
being switched off is free to drop.— February 1st, 1905, 


INTERNAL COMBUSTION ENGINES. 

5422. Mareh 5th, 1904.—IMPROVEMENTS IN OR CONNECTED WITH 
INTERNAL COMBUSTION ENGINES, J. J. Meldrum and another, 
The Willows, Timperley, Cheshire. 
The object of this invention is to cool the ribs or gills of an air- 
cooled petrol motor by means of an air draught induced by the 
exhaust. There are three figures. The drawing shown is a sec- 
tional elevation in a central plane coincident with the axis of the 
cylinder, the exhaust valve section being in another plane ; ais the 
motor cylinder, and / the annular gills or ribs cast upon it ; ¢ isthe 
exhaust valvein the exhaust valve box d cast with the cylinder cover. 
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The exhaust nozzle e is connected by a pipe f to the box d. The 
casing g extends round the cylinder ribs, and is provided on the 
other side of the cylinder with a bell-mouthed inlet for airj. The 
ejector pipe A with the curving inlet // is fitted to the casing g. 
The exhaust products issuing from the nozzle ¢ draw air in the bell- 
mouthed inlet /, which passes round the ribs }, cooling same, and 
the exhaust and air pass out by the pipe /., which, as stated in the 
specification, may have an extension. The specification also states 
that the exhaust may be used ia a similar way for cooling a radiat- 
ing water cooler.—February 1st, 1904. 


ROAD MOTOR VEHICLES. 


23,017. October 25th, 1904.—IMPROVEMENTS IN UNDER FRAMES 
AND UNDER-CARRIAGES FOR AUTOMOBILE AND OTHER ROAD 
VeHicLes, A. H Robin and another, of 79, Ru. de Faubourg 
du Temple, Paris, France. 

This invention has for its object to provide a kind of a road 
front bogie, having four.swivelling front wheels, to prevent the 
jumping of the back wheels, and to ensure independence of move- 
ment, so as to prevent inequalities in the surface of the road being 
communicated to the body of the car. There are seven figures. 
The drawing shown is a plan of this construction. The vehicle 
body a is attached to a separate frame by springs }, and the frame 
carries in front a fore-carriage or under-frame, the four wheels of 
which are used to steer the vehicle. The four wheels are con- 
nected together by bent levers c and connecting-rods d, operated 
by the pinion e, which is placed at the foot of the steering pillar 
The leversand links are so connected as shown for the purpose of 
turning the wheels at different angles, sothat a line drawn from 
the centres of the axles of the four wheels either to the right or the 
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left of the plane of the vehicle meet a point in the plane of the rear 
axle. The two parallel axles fare coupled on each side of the 
under-frame by a balance leverg, pivotally mounted on a common 
shaft 4, which is midway between the axles and parallel thereto. 
It is connected to the under-frame by two plate springs: The 
special joints j, connecting the balance levers g with the axles, 
bear on a horizontal pivot pin 4, slightly different on the opposite 
side / 7, This suspensionof the axles on jointed levers has the 
advantage of reducing by one-half, by the interposition of the 
balance lever g, any vertical displacement of the axles when 
meeting with obstacles, and it is claimed that by the vehicle 
resting on six points instead of four there is less liability to Jateral 
displacement. The central frame n is connected to the back axle/ 
in a manner that also permits independence of movement. The 
frame m carries brackets x, provided with springsy. The back 
end of the spring q is jointed at ¢ to the gear case wu of the axle. 
The connection ¢ has double joints, permitting of movement in two 
planes perpendicular to each other, so that the combination forms 
a jointed parallelogram, of which only one of the sides is fixed. 
The stay s at the back of the vehicle holds the bracket r and the 
frame end together.—February 1st, 1905, 


MISCELLANEOUS. 

25,111. November 23rd, 1904.—IMPROVEMENTS IN SCREW-PRO- 
PELLED VESSELS, J. A. Normand and others, of the Société 
Augustin Normand et Cie., 67 Ruedu Perry, Le Havre, France. 
Date under International Convention, January 16th, 1904. 

The object of this invention is to obtain a better utilisation of 
the motive power and a higher efficiency of the screw. For the 
greatest efficiency it is necessary that the axis of the propeller 
shaft should be at as small an angle as possible with the direction 


intended to reduce this angle, particularly in vessels intended to 
move at a high speed. It is also claimed that by lowering the 
axis of the propeller shaft, and the centre of gravity of the engine 
being lower, sufficient stability of the vessel can be obtained with 
less width of hull, so obtaining a greater.speed. There are five 
figures. Fig. 1 is. a vertical longitudinal section through the axis 
of a motor boat, showing by the curved line at X X a vertical 
longitudinal section of the hull on either of the lines X X, Fig. 3 
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space occupied by the motor. The chief feature of this inventicn 
consists in forming a small hull under the principal hull, to which it 
is connected by continuous curves, the small hull having a length 
and sharpness of form such as to reduce to a minimum its resistance 
to propulsion. The small hull carries the motor, atid it must be 
sufficiently wide and deep to receive the crank chamber, and for 
this purpose the outside plating of the hull may form the crank 
chamber, the closed ends thereof j. 4, may be fitted to retain the 
lubricating oil. The section lines Fig. 1 correspond to the lines on 
Fig. 3.—February 1st, 1905. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





777.108,. RecrprocaTiInG ENuing, C. King, Ashford, England.— 
Filed January 12th, 1904. 

Claim.—(1) In a reciprocating engine, the combination of a 
cylinder, a piston, a crank shaft rotated by the piston, means for 
rotating the piston in the cylinder to control the distribution of 
motive fluid, an igniting device, a circuit controller for said igniter 
mounted on a stationary part and having a movable contact and a 








cam mounted on said rotating piston for engaging said movable 
contact, substantially as described. (2) In a reciprocating engine, 
the combination of an oscillating cylinder, a piston, a crank shaft 
rotated y the piston, a tubular extension at the rear of the piston, 
ports in the cylinder and piston extension and toothed gear, such 
as bevel gear, for rotating the piston from the crank shaft, sub- 
stantially as described. 

777,138. CONDENSER System, F. Ray, East Orange, N.J.—Filed 

November 18th, 1903. 

Claim.—(1) The combination with a surface condenser, its steam 
inlet and means for withdrawing the water of condensation, of a 
liquid injector at the condenser outlet for drawing off the air and 
uncondensed vapours from the condenser with the water of con- 
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densation. (2) The combination with a surface condenser, its 
steam inlet and a centrifugal or turbine pump for withdrawing the 
water of condensation, of a liquid injector for drawing off the air 
and uncondensed vapours from the condenser and mixing them 
with the water of condensation for delivery by the pump. 

777,180. Excavatinc Currer, J. B. Cantwell, River Rouge, 

Mich.—Filed July 5th, 1904. 
Claim.—The combination with a suction-pipe of a rotary cutter 
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at the end thereof, comprising a revoluble cup-shaped head having 





of the streamn of water in which it js working, and this invention is 
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portions secured to angling faces of said lugs, and longitudinally. 
extending portions having a cutting edge continuous with that of 
isaid end portions, the face of each blade over which the severed 
material passes inward being straight in cross-section and: at: sub- 
stantially the-sume angle to the path of travel throughout its 
extent, 
777,388, MerHop Or GRANULATLNG Siac, J, G. McDowell, Pits. 
burg, Pa.—-Filed December 29th, 1903, 

Claim.—(1) The method of treating liquid slag, consisting in 

spreading a stream of fluid slag into sheet form and then driving 4 
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liquid against the slag sheet, substantially as described. (2) ‘I'he 
method of treating liquid slag, consisting in spreading a stream ot 
fluid slag into sheet form and then driving water against the slay 
shéet after spreading, and while dropping freely through. the. ai: 
substantially as described. 
777,594. SteAM SuPERHEATER, F. Burger and H, M. Williams, 
Fort Wayne, Tnd.— Filed Apri! 3rd, 1902. 

Claim.—The combination with a fire-tube boiler, its furnace and 
smoke-box, of a chamber within the boiler between the furnace 
and the smoké-box, with which the fire tubes communicate, a super- 
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heating dome communicating with and extending from said 
chamber into the steam space of the boiler, steam circulating and 
superheating pipes supported within the dome, and communicating 
at one end with the steam space of the boiler, and pipes leading 
from the upper portion of the furnace to the superheating dome, 
substantially as set forth. 
777,605. Taper Cauipers, O. B. Creamer and A. J. (. Knoilton, 
Camden Me.—Filed March 14th, 1904. 

Claim,—Taper calipers, comprising a pair of arms having 

straight graduated edges facing in opposite directions, each of 





which has two stud or sleeve bolts rising from one side thereof, 
links connected to each other and to two of said bolts, and a 
single link connecting the other two bolts, the last-mentioned 
link having a slot, aset nut passing through said slot, and connected 
with one of said bolts. 
777,619. Device ror Use IN HYDRAULIC ENGINEERING, D. J. 
Feuerlischer, Gratz, Austria-Hungary. Filed January 7th, 1904, 
Claim.—(1) The herein-described device for hydraulic construc- 
tions consisting of a lined casing or envelope filled with concrete, 
and tied up at suitable intervals of its length, and which, being 
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sunk into the water before the concrete has set, will adapt itself to 
the form of the bottom. (2) A device for use in hydraulic engi- 
neering, consisting of a casing composed of longitudinal strips of 
material, a flexible lining inside of said casing, a filling of concrete, 
and tie bands encircling said casing at intervals, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


IN our issue of February 3rd, under this heading, we mentioned 
that Messrs. John H. Hackworth and Co. had been appointed sole 
agents for London and the six home counties of the exploitation of 
Dartrium alloy. We should have said Dartium alloy. 

WE are informed that Mr. Robert McLaren, who has been 
engaged for many years in the locomotive department of the 
Central Argentine Railway, has now joined the firm of Topping 
and Seavill, engineers, Rosario, and in future the firm will trade 
as Topping, Seavill, and McLaren, engineers, and agents in the 
Argentine for J. and H. McLaren, Midland Engine Works, Leeds, 
WE are requested to state that the Diesel Engine Company, 
Limited, has appointed Mr. Thos. Browett as manazer of its 
business, As a consequence he will vacate his offices, 6, Old Queen- 
street, Westminster, at once, his new address being—care of the 
Diesel Engine Company, Limited, 179, Queen Victoria-street, 








radial projecting lugs and a series of cutting blades haying end 


E.C, (Blackfriars Bridge). Telephone No, 5848 Central, 
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THE THEORY OF THE FLOW OF ELASTIC 
FLUIDS AND THE DIVERGENT NOZZLE, 
By M. BLIEepDEN, 

No, I.* 


Tue subject of the foregoing section was the determina- 
tion of the speed gained by a fluid that is allowed to 
escape from a place of higher to one of lower pressure. 
Let us now investigate how the quantity of fluid dis- 
charged in the unit of time and the sectional area of a 
current of fluid vary with varying falls of pressure. 

Let a fluid in a capacious reservoir be maintained 
under a constant pressure, p,, and let this reservoir com- 
municate through a passage with a space in which there 
is a constant pressure p,. Fluid will flow from the 
place of higher to the place of lower pressure. Since p; 
and p, are maintained constant, the quantity of fiuid 
that will be discharged in unit of time will depend upon 
the dimensions of the passage of communication between 
the two places of different pressures. The fluid will gain 
speed as its pressure is reduced, and, in the case of an 
elastic fluid, its specific volume will also increase. 
Though the same quantity of fluid will be discharged in 
the unit of time through the consecutive sectional areas 
of the current, yet, generally speaking, we may assume 
that the pressure, the specific volume, the speed, and the 
sectional area of the current will vary from point to point 
of its course. Let the values of these four quantities at a 
given point of the course of the current be p, v, s, and A 
respectively. The volume of fluid discharged in unit of 
time through the total sectional area of the current at the 
given point will be V=As. Also, if Q be the quantity— 
expressed in weight—of fluid discharged in unit of time, 
V=Qv. Hence— 

As=Qv. 


or Af = Q 
v 


The values of A, s,and v may vary for the different 
points of the course of the current, but the value of A : 
will be the same for all, viz., equal to Q, a constant. 

The ratio * represents the quantity of fluid that is 
discharged in unit of time through unit sectional area of 
the current. This ratio, at any point of the course of the 


current, is equal, as is seen from (1), to*, and will be 
= 
denoted by q. 


The ratio é represents that area of the section of 


the current through which the unit quantity of fluid is 


discharged in the unit of time. The ratio ~ is equal to 


”, and will be denoted in the following by a. 
8 


In accordance with the definitions of g and a, we have 
Qe2zA q (la) 
and A=Qa . ‘ (1b) 

It must be noted that in the above expressions the 
letter A refers to the sectional area of the current, and 
not to the sectional area of the passage. If, for example, 
the passage of escape is formed by an opening in a thin 
plate, the current of fluid does not take up the whole 
area of the opening, owing to the fact that the fluid 
particles in the chamber are made to converge too 
abruptly towards the opening. The ratio between the 
“effective " area, t.c., the area occupied by the current of 
tluid, and the area of the orifice of the passage is called 
the coefficient of contraction for that orifice. The value 
of this coefficient depends pfincipally upon the shape 
of the orifice, and is but little influenced by the speed of 
the fluid. Hence, if the foregoing formule containing A 
are applied to that point of the course of the current 
which corresponds to the smallest sectional area of the 
passage, A must be taken as equal to the sectional area 
of the passage multiplied by the coefficient of con- 
traction. 

Let us now examine how, with a constant pressure p, 


in the high-pressure reservoir, the values of g = 5 and 
= 


a= ; are affected by varying the outside pressure po. 
To simplify the probiem let us first consider the case 
where the friction is negligibly small. 

In the case of liquids v may be taken as constant. 
Leaving divergent tubes out of consideration, the external 
pressure p, will extend to the orifice of the passage. 
The kinetic head gained by a liquid is as we have 
seen {equation (3), foregoing section | 

82 


ag = ° Pi — Pads 
4 = V/29 v (py — p.). 
Bi’. ku ene. 
v v 


If Ake the “effective” sectional area of the orifice, 


then 
Q@=AgqeA ‘fA Pp). . Qa) 


Algo). a t= "= llamada 
8 V5 (Pi ~ Pa) 

With a constant value of p,, the smaller pas, the larger 
is the quantity q of fluid discharged in the unit of time per 
unit (effective) sectiqgnal area of the orifice, and the 
smaller is the area a which discharges in the unit of time 
the unit quantity of fluid. 

The problem becomes more complex when the fluid that 
escapes from the place of high pressure to that of low 
pressure is an elastic fluid—a gas or a vapour—since a 
reduction of the pressure involves not only an increase of 
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s, but also of v in the ratios q = * and a = °. 
v 

Let dv be the small increment of v corresponding to 
the small increment — dp of p, and let ds be the corre- 
sponding smal] decrement of s.. Then - and ° will 
be the fractional or “logarithmic” increments of v 
and s corresponding to the small decrement — dp of p. 
A little consideration will show that if, for a given small 
fall of pressure — d p, the logarithmic increment of s is 


larger than the logarithmic increment of v (it ds > 4°) , the 
8 )] 


value of q * will increase and that of a = © will 
7) 


diminish. If, however, the logarithmic increment of s is 


d =] 
—), 


the value of g must diminish, and that of a must increase. 
The accompanying diagram—Fig. 2—in which v, s, q, and 
a are exhibited as functions of p will help to elucidate the 
subject. 

The case represented is that of saturated steam, which 


smaller than the logarithmic increment of v ( if ds < 
& 
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at the commencement of the process is supposed to be 
perfectly dry. The process is assumed to be adiabatic, 
and the effect of friction negligibly small. 

The horizontal line is the axis of pressures. Each 
division on this line represents one atmosphere, equal to 
10,333 kilos. per square metre. The initial pressure is 
assumed to be 10 atmospheres, the initial speed 0. 

The v curve differs from the ordinary p-v curve as 
given in the text-books in that in the present diagram 
the axis of ordinates represents the volumes and the axis 
of abscissw represents the pressures. Each division on the 
v-axis represents 1 cubic metre. For p = 10, v = °1897; 
for p = 2°5 (intersected by the line Z), v = °643. As the 
pressure is reduced still further, v increases very fast. 

As has been pointed out in the previous section, the 
isentropic pressure volume curve of dry saturated steam 
follows the equation pv" = const., in which n = 1-135. 


In the present case, with p = 10, v = ‘1897, the equation |. 


of the curve is pr*=10 x °1897!! = 1-516. The 
kinetic head gained by the fiuid between two given limits 
of pressure is represented by the area which is bounded 
below by the p axis, above by the p-v curve, on either side 
by the vertical lines marking the given limits of pressure. 
In the present case p, and v are assumed to be con- 
stant. The kinetic head of the fluid at any lower pressure 
p is, in accordance with (7a) L., 
8? n 
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The equation of the s curve of the diagram is therefore— 


2gn. fy (p\e= = 
s= f g i Pi % [1 —- (7) i | ° (3) 
Substituting the numerical values for p,, v,, , and g, 


and taking into consideration that one atmosphere equals 


10,333 kilos. per square metre, we have— 
/2 x 9°81 x 1°135 
; / "135 


x 10 x 10,333 x +1897 


& 
(1 -- (*) a) = 1798 wt _ (5) es metres per 


second. 

Each division on the axis of ordinates of the s curve— 
Fig. 2—marks 100m. per second. Thus, for p = 10, 
s = 0; for p = 7°5 (marked by the line X), s = 330; for 
p = 2°5 (marked by the line Z), s = 701. It will be 
noticed that when the pressure has been considerably 
reduced the s curve rises fast. This is due to the fact 
that at low pressures v becomes large, and a small fall of 
pressure therefore liberates a large amount of pressure 
head. 


The curves of g 


8 v . 
= “and of a = ~ as functions of p are 
v 8 


obtained, the former by dividing the values of s by the 
corresponding values of v, the latter by dividing the 
values of v by the corresponding values of s. Each 
division on the q axis represents 1 kilo. of fluid 
discharged in unit of time per square metre of transverse 
section; each division on the a axis represents one square 
centimetre per kilo. of fluid discharged in unit of time. 
For p = 10, when s = 0, q is also 0, whilst « is infinitely 
large; for p = 7°5 (marked by the line X), g = 1350, 





a = 7°41; for p = 5:°774 (marked by the line Y), 
q reaches its maximum, and a its minimum, q = 1469 ; 
a = 6°81; for p = 2°5 (marked by the line Z),¢ = 1090, 
a = 9°18. As p approaches O, g tends to become in- 
finitely small, a infinitely large. 


As has been already pointed out, the value of q = : 


. v a . 
increases, and that of a ~— diminishes for a given 
8 


small fall of pressure — dp, if d %ig larger than ; if ee 
= : 


is smaller than”, then the value of q diminishes and 
v 


that of a increases as the pressure continues to fall. 

Now it can be shown by means of the calculus that, if 

pv" = const. be the equation giving the relation between 
s n 

v and p and a oe (piv - pe ) be the 


equation giving the relation between s and p— 


then de = J d Ps 
v nt P 
and ee z* dp. 
F s* 
Therefore, es > ea if 7 ts > . , or if s* < ynpr, 
v 8” np 
pass OS aie < : 
whilst — < . ifs? > gnpv. 
= 


8 4 

The speed imparted to the fluid through a small reduc- 
tion of pressure is small, hence at first s* << gupv and 
& as ; the q curve—Fig. 2—slopes upward, the 
8 v 
a curve slopes downward. As the initial pressure of the 
fluid continues to be reduced, « increases, whilst the 
product pv diminishes. Hence, if the reduction of the 
pressure of the fluid be carried far enough, a point must 
be reached where s*» = gnpv. A further reduction of 
pressure will raise the value of s? above that of gnpv. 


ae will then be smaller than a the q curve will 
& 

slope downward, the a curve will slope upward. At the 
particular value of p for which s* = gn pv, the value of 


q will be a maximum and that of a a minimum. 

In the following, the particular values of p, v, and 8, 
corresponding to the maximum value of q and the mini- 
mum value of a, will be spoken of as their critical values 
and denoted by the symbols p-., v,, and s-. The rela- 
tionship between these three critical values is expressed 
by the equation s-? = gynpevc. 

It is evident that the critical values of p, v, and s will 
depend upon the initial values p, and 1 of the fluid. To 
express pc, Vc, and s- in terms of p, and v;, we make use 
of the following equations :— 

(4) 


8e2 =JNPcve 


and Se” = _ (2: V1 — Pe >), (6a) I. 
2g n-1\ 
from which 
2 ~ 
P n+1 Pi % 6) 
and 
2qn 
n+1 Pr%s (6) 
Further, combining equation p. v." = p, v," with 


equation (5), we bave 
po ( ~ )= - 41 
Dr n+1 
I 


Ce _ C + ) = 
vy 2 


It is obvious that these equations apply not only to 
steam but to all elastic fluids, the isentropic pressure— 
volume curves of which are defined by the general 
equation pv" = const., in which the index n has a fixed 
value depending upon the nature of the fluid. The 
isentropic p-v curve of the permanent gases is defined 
by the equation p v? = const., in which y = 1°4 approxi- 
mately. If equations (4), (5), (6), (7), (8) be applied to 
one of the permanent gases, the value of y must be sub- 
stituted for n. 

Confining our attention to the consideration of saturated 
steam, supposing it to be perfectly dry at the beginning 
of the process, the value of n is, as we have seen, 1°135. 
Substituting this for in the above equation we have 

Pe Ve = *9368 p, vr, 
&-" = 10°48 p, v, 
p being supposed to be given in kilos. per square metre. 
pc = ‘5TTA p, 
ve = 1°662 0, 


(7) 
and 


(8) 


For p, = 10 atmospheres = 10 X 10,333 kilos. rer 
square metre, and 
v, = ‘1897 cubic metre, we have 
8e = V 10°43 x 103,380 x *1897 = 452°2 m/sec. 
pe = ‘5774 X 10 = 5°774 atmospheres 
Ve = 1°622 x °1897 = +3078 cubic metres. 
Dividing s- by v-, we obtain, as the maximum value 
of q 
452°2 ; 
quar. = lso7g = 1469 kilos. per square metre. 
oul 
Dividing «- by s-, we obtain, as the maximum value 
of a 
no square metre per kilo. = 6°806 sq. cm./kilo. 
452°2 


The question now arises, with a given internal pressure 
p, and external pressure p., what will the pressure be at 
the orifice of the passage through which the fluid escapes ? 
The assumption that suggests itself first is that the extcr- 
nal pressure p, will extend to the orifice of the passage. 
The q-curve, Fig. 2, shows that, if such were the case, 
then, with a constant internal pressure p;, awd a given 
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sectional area of the orifice, a reduction of p, would at 
first increase the value of qg in accordance with what 
one would naturally expect, but when p. has once been 
reduced to the critical value p., a still further reduction of 
p, would diminish the value of qg, and when p, becomes 
0,q also would become 0, i.¢., the flow of the fluid would 
cease. Such a result is manifestly absurd and proves 
that the assumption upon which it has been obtained, if 
it holds good at all, only holds good within a certain 
limit. The a-curve shows that when the current of fluid 
has attained a speed which is equal to, or higher 


than, the critical speed, z.e., when s nat Vgnp v, a further 
conversion of pressure head into kinetic head is only 
possible on the condition that the current of fluid is 
afforded room to increase in sectional area; it must 
either have escaped into an open space or it must be 
moving in a divergent passage, t.e., a passage the trans- 


verse section of which increases in area in the direction fi 


of the flow of the fluid. Ifthe passage through which a 
fiuid under pressure escapes is an opening in a thin plate 
or a tube of constant sectional area or a convergent 
nozzle—i.e., one the sectional area of which diminishes 
in the direction of the flow of the fluid—the limit of the 
conversion of pressure head into kinetic head is reached 
when the speed attains its critical value s, Vgnpr. 

The conclusion to which we are therefore led by the 
examination of the g and a curves, and which, moreover, 
has been verified experimentally, is as follows :—Leaving 
for the present the case of the divergent nozzle out of 
consideration, if a gas or vapour is allowed to escape 
through a passage from a place of pressure p, toa place of 
lower pressure p., the pressure of the fluid at the orifice 
of the passage will follow the external pressure p, as long 
as the latter is higher than, or equal to, the critical value 
p. of the initial pressure p,; if the external pressure p, is 
less than the critical pressure p., then the pressure of the 
fluid is only reduced to the critical value p. at the orifice 
of the passage, and the further reduction of pressure from 
p-~ to the external pressure p. is effected after the fluid 
has made its exit from the orifice. In the latter case, the 
current of fluid diverges on issuing from the orifice, its 
sectional area increasing from the value corresponding to 
the critical pressure p, to the value corresponding to the 
external pressure p, As far, then, as the orifice of the 
passage is concerned, the value of ¢ follows the q curve on 
the diagram—Fig. 2—as long as p, is to the left of 
the line Y; it follows the straight line g, instead of the 
descending portion of the g curve, when p, is to the right 
of the line Y, the same quantity of fluid being discharged 
in unit of time per unit sectional area for all external 
pressures whose values are less than the critical value 
pe of the initial pressure. 

The critical speed of the permanent gases is 
& = \qgypv. Itis interesting to note that it has been 
found by observations, and also by theoretical considera- 
tions not connected with the subject under discussion, 
that the speed with which sound travels through gases 
is equal to tgypv. The speed of sound is thus 
identical with the critical speed as defined above. In 
other words, sound travels through gases at such a rate 
as to displace the maximum quantity of fluid per unit 
sectional area in the minimum of.time. 

The results so far obtained have been based upon the 
assumption that the pressure energy of the fluid which 
is set free by its escape from a place of higher to one of 
lower pressure is all converted into kinetic energy, and 
that the effect of friction is so small that it need not be 
taken into account. Such an assumption will, however, 
never be realised in practice; a smaller or larger per- 
centage of the theoreticaliy available pressure energy will 
always be lost through friction; it therefore becomes 
necessary to examine how this will modify our previous 
results. 

Broadly speaking, the curves representing v, s, q, and 
n, as functions of p in the case of friction will have the 
same general features as the corresponding curves of the 
assumed frictionless process, which has so far served as 
the basis of our discussion. In fact, the curves of the 
diagram—Fig. 2—may be treated as the ideal curves which 
the curves representing the actual process approach 
more or less closely, according as the effect of friction is 
little or large, but with which they never entirely 
coincide. 

With given initial values p, and v, and s, = 0, the 
theoretical values of s corresponding to the varying values 
of p will be reduced through friction; the s curve of the 
actual process will therefore come to lie below the 
“ideal” s curve of the diagram. The heat generated 
through friction will raise the values of v, hence the 
actual v curve will be traced somewhat above the v curve 
of the diagram. The values of s being diminished and 
those of v increased as the result of friction, the corre- 


sponding values of q = - will be diminished, and those 


of a= © increased. The actual q curve will lie below, 
s 
the actual a curve will lie above the corresponding ideal 


curves of the diagram. As before,g = * will reach a 
v 


v ale ; 
a minimum when, in the case of 


s 


maximum and @ = 


a gas or a superheated vapour, « = Vgypv, or, in the 
case of saturated steam, s = Vgnpv. It has been 
shown in the foregoing section that in the case of friction 
the following holds good for gases :— 
Oe 2 ¥ (p,v, = pr), 
~~ yes 
and the following holds approximately good for dry 
saturated steam, or for wet steam whose degree of dryness 
is not Jess than 0°7: 
ee (9,0, — pv). 
2g n=—1 





Therefore, whatever be the friction, 





= Qg7 u 2qn : 
se = : >, V, or : ), V, respectively, 
if ao Piri Jz a 1” 1 Pp y 
d 2 2 tivel 
and po & = —— 9%, Or ), ¥; respectively 
I me Par rs Pr. % resp y> 


the same formulas that have been obtained for the 
frictionless process. 
It will be remembered that for wet steam 
n= O'l x + 1°0385, 

in which « is the degree of dryness of the steam. Given, 
then, the initial values of p, and v,, as far as the critical 
speed s, and the product of the pressure and the specific 
volume p, v. , corresponding to the critical speed, are 
concerned, they have approximately the same values in 
the case of friction as in the ideal case represented by the 
curves of the diagram. But since the actual s curve rises 
less steeply than the ideal s curve—in other words, since 
or a given fall of pressure the speed gained by the 
fluid will be less in an actual process than in the ideal 
frictionless process, it follows that, in order that the speed 
should attain its critical value, the pressure of the fluid 
will have to be reduced to a smaller fraction of its initial 
value in the case of friction than when there is no friction. 
Since the values of s,. and of the product p, v- are 
approximately the same in both cases, it follows that not 
only will the critical value of p be smaller, but the 
critical value of v will be larger, the maximum value of 


q= = will be smaller, and the minimum value of 


a = " will be larger in the case of friction than in the 


frictionless process. The smaller the friction the more 
nearly will the actual values of these quantities approach 
the theoretical values as calculated for the frictionless 
process. 

In the steam turbine of the De Laval type the total 
available pressure head of the working fluid is converted 
into kinetic head before the fluid enters the revolving 
vane passages. The pressure of the fully-expanded steam 
is very much less than the critical fraction of its initial 
pressure. Hence, if a convergent nozzle or a short nozzle 
of constant sectional area were used to project the fluid 
into the revolving vane passages, the pressure of the fluid 
at the orifice of the nozzle would be equal to the critical 








fraction of the initial pressure, and the expansion of the 
fluid from the critical pressure to the terminal pressure 
would take place outside the orifice. This external 
expansion would be attended by an increase of the 
sectional area of the issuing jet of fluid, the ratio between 
the sectional area of the fully expanded jet and the 
sectional area of the orifice being a function—as is 
shown by the a-curve (Fig. 2)—of the ratio between the 
terminal pressure and the critical pressure of the fluid. 
The use of a convergent nozzle or of a nozzle of constant 
sectional area in a De Laval turbine would have several 
serious drawbacks :— 

(1) It would be difficult, if not impossible, to give the 
orifice of the nozzle such a shape that the sectional area of 
the fully expanded jet should correspond to the dimen- 
sions—particularly the radial height—of the revolving 
vane passages. 

(2) The fluid particles of the divergent jet would 
impinge against the revolving vanes at different angles, 
whilst it is important—if a fair efficiency is to be attained 
—that the fluid particles should enter the vane passages 
as nearly as possible at the same angle. 

(3) The fluid, on issuing from the orifice, would expand 
not only in the direction of the motion of the jet, but also 
at right angles to this direction. In the axial direction the 
fall of pressure and the expansion of the fluid take place 
more or less continuously. The lateral expansion would, 
however, be a more abrupt process, since the pressure of 
the fluid medium in contact with the jet would be much 
lower than the pressure of the jet itself. The sudden 
lateral expansion of the fluid would give rise to vibratory 
motions which would convert into heat a considerable 
portion of its available energy. 

These drawbacks are obviated by the use of the diver- 
gent nozzle, which was first introduced in connection 
with the steam turbine by De Laval. The complete 
nozzle consists of three parts—Fig. 3. 

(1) A convergent part, terminating at A, the smallest 
sectional area of the nozzle, at which point the pressure 
of the fluid attains its critical value. 

(2) A divergent part A-—B, in which, provided the 
sectional areas of the inlet A and the outlet B are 
properly proportioned, the fluid expands to its terminal 
pressure. 

(3) A parallel part in which the fluid particles are given 
the proper direction. The convergent part is sometimes 
wanting, its place being taken by the steam chest, into 
which the origin of the divergent part protrudes. Given 
the initial pressure and the initial specific volume of the 
fluid, the quantity that will be discharged in the unit of 
time will only depend upon the area of the smallest 
transverse section A of the nozzle. 

It is important that the sectional area of the conver- 
gent part at its termination B be not made larger than is 
required to allow the fluid to expand to its terminal 
pressure. If the area at B is made larger than is neces- 


sary, the fluid attains the external pressure at some 
previous point, say at B’, it continues to expand to a still 
lower pressure, overshooting ‘its mark, as it were, and 
then, by the conversion of kinetic head into pressure 
head, compresses itself back to the external presgare. In 








consequence of this over-expansion and re-compression, 
vibratory motions and eddies are set up, causing the con. 
version of energy which is available for work into heat. If, 
on the other hand, the area at B is made too small, the 
fluid continues to expand after leaving the divergent 
part of the nozzle, and the fluid particles enter the 
revolving vane passages at different angles. On the 
whole, it is better to make the sectional area of the 
outlet of the divergent part a little too small than a 
little too large. 

The conical angle of divergence is about 10 deg. A larger 
angle might separate the jet from the internal walls of the 
tube and set up vibrations and eddies, whilst a much 
smaller angle increases the length of the tube and causes 
unnecessary friction. 

The parallel part C is now preferably made rectangular, 
so as to adopt the sectional area of the issuing jet of fluid 
to the dimensions of the revolving vane passages. The 
transition from the circular to the rectangular part of the 
nozzle is, of course, effected gradually. 

From the foregoing considerations it is obvious that if 
a De Laval nozzle is only partially open for the passage 
of fluid it becomes very ineflicient, owing to the incorrect 
ratio between the effective area of inlet and the area of 
outlet of the nozzle. A turbine of the De Laval type 
contains a number of nozzles, and the quantity of fluid 
admitted to the turbine is principally regulated by shutting 
off completely some of the nozzles, whilst keeping com- 
pletely open those that are in operation. 








ELECTRIC POWER SUPPLY IN LONDON. 





Ir is obvious that the rival electric lighting Bills which 
are being promoted in the current session for the metro- 
politan area will lead to a severe parliamentary contest 
for the possession of powers in respect of what may be 
termed a new branch, in so far as London is concerned 
at the present time. Hitherto, the electric supply com- 
panies have mainly devoted themselves to the cultivation 
of business in residential districts, hotels, theatres, clubs, 
and blocks of offices and factories, and their example has 
been followed, as far as possible, by those metropolitan 
borough councils which own and carry on electric suppl) 
works. 

In the case of most of the companies the financial 
results which have attended their operations have been 
remarkably successful in recent years, and the past twelve 
months show no deviation from the general condition of 
prosperity. The promotion of the supply business to 
private consumers is being continued by all the authorised 
undertakers, but the problem of delivering electrical 
energy in bulk or for power purposes, on a large scale, 
represents a sphere which has scarcely been touched 
down to the present moment in the metropolitan area, 
with the exception of a few cases. In the provinces, 
where several companies have obtained powers to supply, 
in bulk, over enormous districts, a few of the works have 
already commenced operations, as, for instance, those in 
the neighbourhood of Newcastle-on-Tyne, the Midland 
Counties, and in South Wales; but London is not repre- 
sented by any company or companies which enjoy such 
comprehensive powers. 

Yet the field open to enterprise is a large one, as is 
shown by the existence of engineering works, docks, 
railways and canals, printing works and manufacturing 
establishments of numerous kinds, all of which would 
stand to benefit from the supply of power at low rates. 
These branches leave out of consideration the still more 
important scope of wholesale supply to the municipal 
works or even to other companies for distribution to 
consumers. If the pinch has not already been experi- 
enced by some of the municipal works, it will soon 
manifest itself in the sense of inability to meet the 
demand for light and power from the existing plant, and 
the impossibility of making further additions to genera- 
ting stations which already contain as much. machinery 
as they are able to accommodate. New sites are 
extremely difficult to acquire in crowded districts, and it 
would be more economical to purchase a supply in bulk 
from a company than to pay the high prices demanded 
for freehold sites in populous districts, and run the risk 
of having to buy additional property in order to obviate 
legal proceedings for nuisance, as in St. Pancras, owing to 
noise and vibration. ; 

It is highly improbable, when the borough council 
electricity works in London have attained their maximum 
production, and it is found financially impossible to 
procure suitable sites for new generating stations in their 
respective areas, that Parliament would permit them to 
expend large sums in establishing works outside the 
parochial boundaries. It would be shown, we think, to 
be cheaper for the borough councils which are under- 
takers under the Electric Lighting Acts, to purchase 
electrical energy in a wholesale manner from supply 
companies, and when once this fact has been demon- 
strated, it is reasonable to assume that neither the 
Board of Trade nor Parliament would allow a borough 
council to embark upon a speculation in a “foreign” 
locality, if it were desired to do so. The borough councils, 
in effect, will either have to take the place of distributors 
for that amount of light and power which is in excess of 
the output capacity of their works, or they will have to 
give way to the companies. The excess demand will 
have to be met by the one or the other method. It is 
apparent that several of the London companies have 
fully recognised the advisability of making arrangements 
for coping with the probable demand for bulk supply 
and for power purposes on a large scale. Even for 
lighting, the extension of the business of the Metro- 
politan Electric Supply Company compelled it to erect 
a large station at Willesden for the transmission of 
current to the London stations which now act as dis- 
tributing centres. The Westminster and Pall Mall 
companies, on the one hand, and the Notting Hill and 
Kensington companies on the other, have also had to 
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provide for increased supplies from separate companies 
in which they are interested. 

The present session of Parliament, from an electrical 
standpoint, is essentially to be one representative of 
attempts made to secure large and comprehensive 
authority in regard to the supply of power. Among the 
companies which are moving in this direction may be men- 
tioned the Central Supply, the Charing Cross and Strand, 
the City of London, the County of London, the East 
London and Lower Thames Power Co., the Metropolitan 
and the North Metropolitan Electric Supply companies. 
But the most ambitious scheme is that promoted by 
the Administrative County of London and District 
Electric Power Company, which proposes to raise a share 
capital of £5,000,000 for the purpose of furnishing a 
supply of power in bulk to various parts of London, 
Middlesex, Kent, and Surrey. The Bill seeks authority 
to establish three generating stations in London, each of 
a capacity of 50,000 horse-power, and it is understood 
that influential persons are at the back of the proposed 
company. Nevertheless, it is expected, apart from the 
individual differences existing between the London 
companies which are promoting extended power Bills, that 
they will join with the other metropolitan companies in 
offering strenuous opposition to the Administrative County 
Bill, if not to the East London and Lower Thames 
Electric Power Bill. The opposition of the London 
County Council to all the Bills will also be exceedingly 
strong. It would seem that, notwithstanding the rebuffs 
which the County Council have already experienced at 
the hands of Parliament, the Council are still of opinion 
that they should be the authority for the generation of 
electricity in bulk, and that in the event of powers being 
conferred on bulk supply companies the County Council 
should be appointed as the purchasing authority on the 
expiration of the concession. But the power Bills now 
under consideration, it would appear, in general seek 
exemption from the purchase clause of the Electric 
Lighting Act, 1888, probably in emulation of the similar 
freedom granted to the provincial power companies, and, 
as a consequence, a battle royal may be anticipated when 
the Bills come before committees of Parliament at an 
early date. 
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ST. LOUIS. 
No, XXXIII.*—MACHINE TOOLS.—IV. 
_ Tue machine tool exhibits included a number of highly 
interesting automatic machines. The Acme Machinery 


Company, of Cleveland, exhibited single, double, and | 
quadruple bolt-cutting machines for sizes of 1jin. up to | 


4in. The dies in the die-heads are adjusted by means of 


a micrometer screw at the top of the yoke, where it may | 
The locking | 


be used without stopping the machine. 
mechanisin is a large toggle at the lower end of the yoke, 
and as the locking mechanism_is not contained in the 
head it can be made 
machines which have 


it there. The die-heads are 


lined with strips, plates, and bushings, aud then ground | 


inside and out to accurate gauges. The company 
also showed an automatic nut tapper and an automatic 
bolt threader, numbers of which are used in agricultural 
machinery works. These machines are strong enough to 
use the new high-speed steels, but the use of.dies and 
taps made from such steel is as yet limited, as the steel 
is expensive, and comparatively few customers care to 
pay the extra cost. The bolt heading, upsetting, and 
forging machine has a steel bed. The National Machinery 
Company, of Tiffin, showed a double bolt-cutting machine 





* No, XXXII. appeared February ‘Vth, 


very much larger than for | 


driven by a 3 horse-power Northern Electric, single- 
voltage, variable-speed motor. 


silent chain belt. A speed variation of only 40 per cent. 
is required of the motor, so that a constant potential 


source of current may be utilised, and regulation effected 
by varying the speed or armature current. Three changes 
of speed are secured by the gears, and at the high speed | 
the machine is driven direct, the change gears being out of 


mesh. ‘The controller has three steps, and—in connection 
with the gears—gives nine rates of speed, the gradations 
being proportioned for the cutting speeds of bolts 3in. to 
ljin. diameter. A force-feed lubricating pump, with an 
air chamber, provides a constant stream of oil at the dies. 

The National Acme Manufacturing Company, of Cleve- 
land, exhibited a wonderfully ingenious automatic screw- 
making machine which automatically feeds the stock bar 
into the head, and performs all the six or eight operations 
of shaping, milling, threading, boring, &c., by means of a 
revolving turret head. These machines, however, are 
pretty well known, but a novel and remarkable automatic 
machine is a Nutting multiple-spindle drilling and ream- 
ing machine which can drill 19,000 holes in ten hours. We 














The motor is mounted on 
the housing of the change gears, and drives them by a 


Fig. €—3ARNES MULTIPLE DRILL 


The worm dividing wheel is made in two sections, and 
compensates for all wear and play which occurs in change 
wheels and intermediate parts. Any feed for the cutter 
slide, or any speed for the cutter spindle, can be obtained 
by changing two gears, which are held on a shaft by a 
spring pin, and can easily be removed. The spindle is 
driven by a worm gear, and tbe cutter carriage has a 
serew feed. An outer column support is provided for the 
work arbor. The other gear cutter is a smaller machine, 
by the Becker and Brainard Milling Machine Company, 


| of Hyde Park, and is of a class largely used for cutting 


gears for automobiles, cotton mills, &c. It will cut gears 
to a diameter of 25in., and 6in. width of face. The 
automatic feed has the feed cones and belt always running 
in one direction, but feeding both ways and running back 
about forty times as fast as it runs forward. There is no 
reversal of the driving parts. The dividing mechanism 
is driven by a belt running mostly on a loose pulley, but 
partially on a fast pulley at its side, the amount on the 
fast pulley being graduated by adjustable fingers. 

The Barnes Company, of Rockford, showed a six-spindle 
14in. drill, equipped with automatic revolving chucks. 
This is illustrated in Fig. 8. When the spindles are once 
started they keep in continu- 
ous operation, and as they 
back out from the work the 
chuck automatically spaces 
ready for the next hole as 
the spindle returns. The 
chuck will work in a vertical 
or horizontal position, or. at 
any angle. It revolves and 











spaces automatically for 
holes equally spaced in a 
circle, or for holes of unequal 
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spacing, provided that no two 
holes are more than half a 
circle apart. It is used for 
drilling single pieces, or any 
number of separate pieces 
that can be set in a circular 
jig. The attendanthas simply 
to supply and remove the 
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Fig. 9-CLEVELAND AUTOMATIC LATHE 


| hope to be able to give some details of this later. It hasa 
| large hexagonal turret on a horizontal shaft, and each face 
of the turret carries a set of drills, which may be adjusted 
as desired. The platen or feed-table is automatically 
elevated to meet the drills. One of these machines, fitted 
with 92 drills and 82 reamers, is operated by one man, and 
does the work formerly requiring fourteen men and four 
machines. 

There were two automatic gear-cutting machines. One 
of these—Fig. 7—built by Gould and Eberhardt, of 
| Newark, is for spur gears only, and has a capacity for 


| gears up to 48in. diameter and 10in. face, with a pitch of 


| the teeth before finishing, and using a slower speed and 
feed. Similar machines will cut bevel, skew and face 
| gears, while various attachments can be furnished for 
worm wheels, racks, and internal gears. The machine is 
driven by a direct-connected constant-speed electric 
motor. .EHach movement is complete in itself. Thus the 


| movement of the worm wheel must be fully completed 


before the cutter carriage can commence its work, and 
the carriage must have finished its traverse and ceased 
cutting before it can return, while it must ‘be back in 
position for the next cut before the gear can move to the 
next tooth. ve 


4. Coarser gears can, however, be cut by stocking out | 


work. The Cleveland Auto- 
matic Machine Company, of 
Cleveland, exhibited an auto- 
matic turret lathe—Fig. 9— 
driven by an ‘electric motor, an arrangement which 
requires special methods, since the feed mechanism must 
be driven independently of the spindle head. The motor 
at the side of the machine drives the shaft A by a silent 
chain and a friction clutch, the clutch allowing the 
machine to be instantly stopped without stopping the 
machine. A silent chain C from this shaft drives the 
main spindle D through a pair of reversing clutches FE. 
The end of the shaft A enters the gear box I’, containing 
change gears, by which the feed can be changed inde- 
pendently of the main spindle. Beyond the gear box 
the feed shaft H extends to a mitre gear at I, driving a 
shaft, from which the feed is driven by another silent 
chain K. 

The Becker and Brainard Milling Machine Company, of 
Hyde Park, exhibited milling machines of different patterns, 
including one of the planer type, specially designed for use 
with high-speed cutters, and driven by a 10 horse-power 
motor. The small machine shown in Fig. 10 has a3 horse- 
power motor mounted on top of the column, the power 
being transmitted to the spindle by gearing. This also is 
adapted for use with high-speed cutters, having a positive 
feed which will not slip under heavy cuts. Between the 
motor and the spindle there is aclutch operated by a lever 
in front of the machine, so that the machine can be 
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stopped and started without stopping the motor, thereby 
saving wear and tear of the electrical equipment. The 
change-feed mechanism gives twenty rates of speed by 
shifting a lever. 

In Fig. 11 is shown a Becker cutter grinding machine for 
cutters and reamers, taking in milling cutters of all kinds, 
end mills, inserted tooth cutters, &c., up to l4in. in 
diameter and 14in. long. There are two columns, one of 
which has a knee with saddle and table, the table 
swiveling around the column and having’ 6in. vertical 
movement. The table is fed by rack and pinion, and has 
a graduated swivel head, carrying a bar on which to slide 
cutters while being ground. Head and tail centers are 
also provided for holding end mills and reamers which 
have to be ground on centers. The adjustable column is 
graduated so that it can be set to give the proper angle of 
clearance of cutter for cifferent diameters of emery 
wheels. This machine is driven by a motor of } horse- 
power. 

By the use of the two columns, with their adjustable 
slides, many of the special devices commonly used can be 
dispensed with, and all work can be done with a Tin. 
emery wheel. 

The Betts Machine Company, of Wilmington, showed 
some interesting machines, the largest being a 6ft. 
planing machine — Fig. 12—belted to a constant-speed 
motor of 25 horse-power. The driving gears and the 
table rack are cut from solid steel, and the driving shafts 
are of steel, while the gear sleeves on the shafts are 
bushed with bronze. The shafts do not revolve, but the 
stresses are carried through the larger diameters of the 
gear hubs, thus reducing the torsional stress. The 15in. 
slotting machine—Fig. 13—has a direct-connected 
variable-speed motor of 5 h.p., used in connection with 
a cone of four change gears, shown at the right, for 
changing the speed of the cutter. The motor has a speed 
range of 14 to 1 by field control. There was also a hori- 
zontal boring machine, geared to a 74 horse-power variable- 
speed motor having a range of speed of 3 to 1 by field 
control. In place of the usual cone pulley there isa large 
sleeve driven by the motor gear and driving the spindle 
direct or at two different gear ratios. The Betts 6ft. 
vertical boring and turning mill—above—is driven from 
a 15 horse-power by a Morse silent chain. The motor is 
ot the variable-speed type, running at 665 to 975 revolu- 
tions. The chain drives a shaft carrying a cone of five 
gear wheels, and parallel with this is another shaft with 
the complementary gears. A movable idler gear above 
the two cones can be shifted laterally to connect any pair 
of gears. This idler gear is carried by the horizontal 
lever at the side of the housing, and when set in position 
is held down by the screw in the sliding clamp. The 
speed variation of the motor is 1} to 1, with field control, 
and the steps of the cone gear are 1} to1. Each cutter- 
bar is balanced by its own counterweight. The table is 
driven by a worm-wheel gearing with a circular rack. 








EFFICIENCY OF POWER TRANSMISSION 
AND STORAGE. 


THE efficiency of any system of transmitting power is the 
ratio of the mechanical energy taken out to that put in; the 
loss being due to the conversion of the mechanical energy 
into a form suitable for transmission, to the incidental losses 
on the line of transmission, and to the re-conversion into 
mechanical energy. In the following cases it is assumed 
that the power is developed by a steam engine, and as the 
loss of power in the engine itself is allowed for, the efficiency 








given is the ratio of the effective power of the motors to the 
indicated power of the main engine, that is 
Brake horse-power of motors 


Indicated horse-power of main engine 

The loss due to fall of pressure and leakage on the line of 
transmission will not be allowed for. 

Hydraulic transmission.—The combined efficiency of engine 
and pumps, according to tests, is from 0°75 to 0°87, the 
efficiency of rotative pumping engines being usually about 
0°80, and that of direct-acting engines about 0°85. The 
efficiency of turbines of moderate size is from 0°75 to 0°88, 
and that of Pelton or cascade wheels from 0°80 to 0°90. 
With impulse turbines or wheels of good design the efticiency 
at part-load would not be materially reduced. The efficiency 
of transmission would thus vary from 0°75 x 0°75 = 0°56 
to 0°87 x 0°90 = 0°78, and might be taken as averaging 
0°80 x 0°80 = 0°64. 

Pneumatic transmission.—As air is compressed it becomes 
hot, and if it could be conveyed to the motors without 
any loss of heat the efficiency of the system would depend 
only on the mechanical efficiency of the machinery. The 
loss of heat from compressed air in pipes is much 
more serious than it is with steam, as the whole of the 
heat lost represents an equivalent loss of power, whereas 
with steam the greater part of the heat wasted in condensa- 
tion in the pipes is latent, and would be wasted anyhow. 
The amount of power lost if the air cooled to 60deg. Fah. 
in the mains varies with the pressure; at 45 lb. gauge 
pressure it is about 20 per cent.; at 0 lv. about 25 per 
cent.; at 200 1b. about 33 percent. By cooling the air during 
compression a great part of this loss may be avoided. The 
efficiencies corresponding to above losses, it will be seen, are 
0°80, 0°75, and 0°67 respectively. By compressing the air 
in stages, and cooling it during its passage from one pump to 
another in an apparatus similar to a surface condenser, and 
if the cooling were thorough, the efficiencies would be 0°92, 
0°87, and 0°82 respectively, with a two-stage compressor. 
Injecting cold water into the cylinders slightly increases 
the efficiency, but is liable to cause inconvenience by the 
freezing of the moisture during the expansion of the air in 
the motor cylinders. Increasing the number of stages 
also increases the efficiency, but the advantage is re- 
duced to some extent by the reduction of mechanical 
efficiency. The motor cannot utilise all the power discharged 
from the compressor, as the air during expansion falls in 
temperature and shrinks, consequently the real rate of expan- 
sion is less than it would otherwise be; if the heat taken 
from the air during compression or lost in the mains 
were restored to the air while expanding, there would be 
no loss of power here. The efficiency of expansion of air 
at 451b. gauge pressure is 0°80; at 901b. 0°75; at 200]b. 
0°67; the final temperatures are — 113 deg., — 165 deg., 
and — 220 deg., all below zero Fah. The air is assumed 
to be expanded completely—that is, to atmospheric 
pressure. The mechanical efficiency of engine and com- 
pressor combined is from about 0°70 to 0°85, averaging about 
0°80. The mechanical efficiency of compressed air motors is 
from 0°70 to 0°85, averaging about 0°80; the efficiency 
at part-load is less. The efficiency of transmission, at 
45 lb. gauge pressure would thus vary from 0°80 x 0°80 x 
0°70 x 0°70 = 0°31 to 0:92 x 0°80 x 0°85 x 0°85 = 0°53, 
averaging about 0°90 x 0°80 x 0°80 x 0°80 = 0°46. At 
90 lb. pressure the efficiency would be from 0°75 x 0°75 x 
0°70 x 0°70 = 0°27 to 0°87 x 0°75 x 0°85 x 0°85 = 0°47, 
averaging about 0°86 x 0°75 x 0°80 x 0°80 = 0°41. 

Electric transmission.—The efficiency of engines used for 
driving dynamos is from 0°80 to 0°95, averaging for vertical 
high-speed compound engines 0°88. The commercial effici- 
ency of dynamos is from 0°85 to 0°97, and may be taken 
usually as about 0:95. The etficiency of transformers is from 
0:93 to 0°98, averaging about 0°95. The efficiency of motors 
is from 0°85 to 0°95, usually about 0°88. The efficiency of 
transmission would thus vary from 0°80, x 0°85 x 0°85 = 
0°57 to 0°95 x 0:97 x 0°95 = 0°87, averaging 0°88 x 0°95 


Efficiency = 





x 0°88 = 0°73; or with transformers from 0°80 x 0°85 x 
0°93 x 0°85 = 0°53 to 0°95 x 0°97 x 0°98 x 0°95 = 0°85, 
averaging 0°88 x 0°95 x 0°95 x 0°88 = 0°69. 

Comparison —For the motors to give 100 brake horse. 
power, the indicated horse-power which the main engire 
would be required to develop with different systems of trans- 
mission would be with— 

Average, 
128 to 178 . 156 
188 to 822 
st Sparen 3 212 to 870 
Electric, without transformer 114 to 175 6 

” with 9 ee 117 to 188 i4t 

The following table shows the distribution of every 100 
\indicated) horse-power developed by the main engine, not 
allowing for losses in mains :— 

Hydraulic Transmission, 
Friction of engine and pump, slip cf 
valves, leakage, &c... .. «. .. .. 26 
Mechanical friction of turbine sbaft, fric- 
tion in guides or nvzzles, shock, 
leakage, Kc... .. .. at ee ak 
Effective power of motor 


Hydraulic transmission .. 
Pneumatic, 45 ~ pressure 217 
243 


Average, 
| rer) 


9to 9 .. « 36 
66 to 78 .. <. 64 
100 100 
Pneumatic Transmission (at 45 lb. gauge pressure). 
Friction of engine and compressor, slip of Averaye, 
valves, leakage, &C... 2. .s oc o- £ 
Useless heating of air es eT ie een, T 
Cooling of air during expansion and con- 
sequent low rate of effective expansion 
Friction and leakage of motor pat 
Effective power of motor 


100 


100 100 
Electric Transmission (without transformers). 
Average, 
Weiction iemaiee oo. kc se. ew as ne BR NO'S io ae 
Mechanical friction and electrical lesses 
DER a> Ge cog chee. lan 0 
Mechanical friction and electrical losses 
a ae oe e9 0 
Effective power of motor 


Wte 3 .. « ‘8 


M405 .. 2.30 
eT 5. 5. TE 
100 100 100 

Storage of power.—By providing efficient means for the 
storage of power many advantages can be gained ; irregular 
and excessive demands for power come on the accumu 
lators, and the main engine need only be capable of develop- 
ing sufficient power to meet the average demand ; consider- 
able economy of fuel results from the steady load ; also, 
the plant being smaller, its initial cost is less. The 
points favourable to storage are :—Reduced initial cost of 
generating machinery; constant load and consequent 
economy in fuel. The points unfavourable to storage are :— 
Initial cost of accumulators and cost of their maintenance ; 
loss of power in accumulators. The cost of maintenance is 
small with hydraulic accumulators, is practically nothing 
with compressed air reservoirs, but may be considerable with 
electric accumulators. The loss of power is small with 
hydraulic and pneumatic accumulators, though with the 
latter there is an indirect loss due to the necessary use of a 
high pressure ; with electric accumulators the loss is consider- 
able, especially with quick discharge. The efficiency of 
hydraulic accumulators is about 0°98; that of compressed 
air reservoirs might be taken as 0°99, there is no definite 
loss ; that of electric accumulators is about 0°70 with slow 
discharge and about 0°50 with quick discharge. Taking the 
average efficiencies of transmission previously given, the 
resultant efficiency of transmission and storage would be :— 
Hydraulic, 0°62 ; pneumatic, 0°43, range of pressure 
45—90 lb.; electric, 0°51, slow discharge; electric, 0°36, 
quick discharge. It is assumed that the air pressure is not 
allowed to fall below 45 lb.—gauge pressure—nor rise above 
90 1b. The load on air-compressing engines would thus vary, 
the load when pumping against 45 lb. being about 70 per 
cent. of that when pumping against 90 lb. Taking, as before, 
100 brake horse-power required at motors, then if all the 
power were stored the indicated horse-power the main 
engines would be required to develop would be, with 
hydraulic transmission, 161; pneumatic transmission, 232 ; 
electric, slow discharge, 196; electric, quick discharge, 277. 
It will be seen from the figires given that for direct working 
of motors electricity undoubtedly holds first place, but when 
storage is considered it stands second or third. The question 
of storage is not of so much importance with a public power 
distribution installation, where the large number of con- 
sumers tends to smooth out irregularities in demand, as with 
a private installation for machine driving, &c., where heavy 
machines such as cranes or presses, which are only worked 
intermittently, may cause a great increase in the amount of 
power required while they are at work. A point in favour of 
the hydraulic and pneumatic systems in factory installations 
is their absolute freedom from risk of causing fire; with 
electricity, however many precautions are taken, there is 
always some danger. In short-distance pneumatic systems 
it may be possible to convey the hot water from the com- 
pressor to the motor, and by injecting it into the cylinder 
during expansion a considerably higher efficiency may be 
obtained. 








TRIALS OF THE CARONIA. 


At the official trial of the new Cunarder Caronia, recently 
completed by John Brown and Co., Limited, of Clydebank, 
the following results as the mean results of four runs on the 
measured mile, and subsequent twelve hours’ steaming, were 
obtained :— 

Mean of four Average for ensuing 
runs. twelve hours, 
89-2 do dg: a 
10,986 oe 1.03. dg 
10,884 10,610 


21,870 


Revolutions. . 
I.H.P., port. .. 
» starboard 


Boiler pressure .. 

H.P. receiver 

Ist I.P. receiver... 

2nd I.P. receiver 

eee 

Air pressure in ash-pits .. -Tin. ee 

Mean speed of ship .. .. 19-62knots.. .. .. 19-45 knots 

As by the terms of the contract the speed on trial was to 

be 19 knots, it will be seen that the vessel easily fulfilled the 


conditions. 








Tue attention of owners should, says a contemporary, 
be directed to the serious difference in expenses at Brazilian ports 
on account of the present high rate of exchange, now nearly 14d. 
to the milreis, For instance, the expenses of a steamer taking 
4000 tons cargo to Santos would be about 7d. per ton more to-day 
than twelve months ago. 
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Jahrbuch der Automobil und Motorboot Industrie. Edited 
by Von Ernst NEvuBERG. Erster Jahrgang. Small 4to. 
pp. 576, with 745 illustrations. Berlin: 8S. Calvary and 
Uo. 1904. Price 12 marks. 

Tus is the first volume of a new annual recording the 

progress of automobilism both on land and water, which 

has been founded by the Deutscher Automobil- Verband, 

a body representing the different automobile clubs of 

Germany, and is intended to give year by year asummary 

of the information on its subjects accumulated during the 

year preceding. This in the present volume is 1903, the 
date of issue being apparently May, 1904. The material is 
arranged in three principal sections, namely :— 

(1) Technical, scientific, and practical progress during 
the year. 

(3) Extracts from technical journals and the published 
\merican, Austrian, German, and English patent specifi- 
cations referring to automobilism. 

(3) Statistics of accidents, with critical review, record 
of legislation and industrial development. 

These again are subject to classification, the first 
section being divided under the sub-headings of “ Land 
Automobiles and Motor Boats,” the latter being treated 
in a single comprehensive essay by M. F. Alberti, of 
Brussels, while the former is split up into a series of 
special articles on motor engines, framings, wheels, tires, 
transmissions, and other structural details, the design of 
vehicles for different uses including heavy road wagons 
omnibuses, and “electromobiles.” These articles have been 
entrusted to eight different authors, each having treated 
his subject as an independent unit, The result is a 
collection of essays of considerable permanent value. In 
the section on motor boats the material is classified under 
the headings of the different countries, with the result 
that the division is rather unequal. This, howevet, is 
explained by the circumstance that in some countries the 
manufacturers are not sufficiently interested in the 
publication to furnish the editor with the necessary 
details. 

One of the most interesting facts recorded in this 
section is the success obtained with canal boats with 
screw motors driven by suction gas engines of the Deutz 
type. A boat of this kind of 250 tons carrying capacity 
in the coal trade on the French, Belgian and Dutch canals, 
travelled about 3750 miles in the year, five-sixths of the 
distance being with full cargo on a consumption of 
40 tons of anthracite. The total cost of propulsion, 
including maintenance and depreciation on the cost of 
machinery alone, apart from the ship’s hull, was £177 5s., 
which works out to about one-twentieth of a penny per 
ton mile. 

In the third section the statistics of accidents contem- 
plated have been omitted for the sufficient reason that no 
returns are obtainable, and the contents are restricted to 
two articles by jurists on the legal responsibilities of 
motor car owners and drivers, and the police regulations 
on the subject in Prussia, which according to the writers 
are, in some particulars, rather hard on the automobilist. 
In the common case of charges for driving at an excessive 
speed made by the police, met by expert evidence on the 
other side, the magistrate’s decision is usually against the 
defendant when the policeman has done his military 
service as a cavalry soldier, the presumption being that 
he must be a fair judge of pace. If, however, he depends 
upon his watch, the other side generally wins, being able 
to show that an error of five or six miles an hour in 
calculating speed with a policeman’s watch is not only 
possible, but probable. The remedy suggested is the 
adoption of automatic speed registers to the vehicles 
whenever a sufficiently perfect instrument of this kind 
becomes available. 

The list of patents given in the Appendix contains all 
those granted in 1903 connected with the automobile 
industry in Germany, Austria, and the United States. 
These, with the exception of the Austrian list, give illus- 
trated notices of the different specifications. French 
patents are omitted, on the ground that the official notices 
are unsuitable for reproduction, as they do not describe 
the essential points of the invention. This seems to be a 
mistake, as a nominal list would probably show that the 
majority of these inventions have also been patented in 
other countries where such details are given. 

The record of technical literature is particularly well 
done, the more important items receiving a short 
analytical notice, while for news paragraphs and the like 
the reference alone is given. Where a subject has already 
been noticed by one of the writers a reference to the page 
in the volume is given. This admits of a large amount 
of information being given in a comparatively small space, 
and is well worthy of imitation. 


Oil Fuel: Its Supply, Composition, and Application. By 
Sypnry H. Norra. London: Charles Griffin and Co., 
Limited. 1904. 

Tus small work, giving a genera! survey of the subject 

of oil fuel, and dealing more or less thoroughly with the 

principal types of burners for consuming oil fuel in steam 
generators, will be acceptable to those who look to oil to 
replace coal for this purpose in the not very distant 
future. Mr. Norton opens with a chapter on the source 
of oil supply, in the course of which he deals some hearty 
buffets to the management of the Baku fields, who have 
not only wasted their own opportunities, but hindered 
the supply for which Europe is craving, by not having 
built long ago a canal or pipe line for conveying 
oil to the Black Sea. He then discusses the 
economic aspect of oil fuel, and does’ not hesitate, with 
the help of a little ignorance of’ coal and boilers, to 
make out a good case for his glient. He overlooks 
the fact that even were perfect combustion of a fuel 
possible, the greatest Joss would be in the transfer 
of the heat generated: to the water in the boiler, 
and this applies almost as truly to liquid as to solid 


fuel. Then, again, he is hardly just when he credits a 
pound of coal with the power of evaporating only 9 1b. of 
water, while he is not content with the 13 lb. to 14 lb. that 
has semi-officially been allowed to oil burners, but will 
have it that 161b. is more near the truth. Such com- 
parisons could only be substantiated by taking the worst 
conditions for coal and the best for oil. The com- 
bustion. of oil-fuel in furnaces is then discussed, 
mainly by long quotations from Mr. Orde’s paper, read 
before the Institution vf Mechanical Engineers, and from 
Professor V. 8. Lewes’ lecture delivered at the Petroleum 
Institute. General and theoretical aspects of the ques- 
tion are then left, and a series of chapters dealing, first, 
with early methods and experiments, and then with the 
modern practical applications of oil fuel to marine boilers, 
and to locomotive boilers, and for metallurgical and 
domestic purposes, follow. These several chapters con- 
tain descriptions and sections of the principal types of 
burners in use, but the last chapter is little more than a 
note, and no description of the Swedish and similar 
paraffin burners and heating apparatus are given. We 
note, too, that several interesting small burners for motor 
car generators, and so on—as, for example, Clarkson’s— 
have been entirely omitted, which is to be regretted. The 
volume, save for an index, concludes with an appendix 
containing several tables reprinted from the official re- 
port of the tests made by officers of the United States 
Navy. ‘ 
Whilst we believe this book contains little that is 
novel, little that has not already been published, the 
collection of the facts in a convenient form will be 
appreciated. 





SHORT NOTICES, 


British Standard Tables of Pipe Flanges. London: Crosby 
Lockwood and Son. Price 2s. 6d.—A report issued by the Engi- 
neering Standards Committee which is of interest to all engineers. 
The Committee have classified the pressures into low-pressure 
standard, intermediate-pressure standard, high-pressure standard, 
and extra high-pressure standard. The general dimensions of the 
flanges agreed upon, together with the number of bolts and size of 
bolt holes for each case, and the diameters and thickness of 
flanges, are given. The report also contains five tables giving 
dimensions of British standard pipe flanges for working pressures 
up to 55 lb, per square inch and for water pressures up to 200 lb. 
per square inch ; also for working steam pressures up to 125 lb., 
225 lb., and 325 lb. per square inch. Table III. is for welded-on 
flanges for pipe lines for steam pressures up to 125 Ib., 225 lb., and 
325 lb* per square inch. In Table IV. are given standard dimen- 
sions for short bends and tees of cast metal for all pressures up to 
325 lb, per square inch, whilst the last table sets out the dimen- 
sions of long bends of wrought iron and steel. 


Simple Methods of Testing Sewage Effluents. By George Thudi- 
chum. London: The Sanitary Publishing Company, Limited. 
Price 2s, 6d. A well written little book containing some really 
valuable hints. The author is a great believer in system—a point 
in connection with sewage disposal on which we are continually in- 
sisting. The book devides the subject into seven heads as follows: 
—(l) The method of taking samples; (2) the examination for 
transparency, colour, odour, and reaction to test paper; (3) the 
determination, by chemical means, of those constituents which are 
most important for the object in view ; (4) behaviour on keeping 
under various conditions; putrescibility; (5) the reading of an 
analysis ; the meaning of the figures obtained ; (6) standards ; and 
(7) the care of bacterial filters. Each of these seven heads forms 
the subject of a short concisely written chapter, and the whole is 
well worthy of attention. 


Hazell’s Annual for 1905. By W. Palmer, B.A. London: 
Hazell, Watson and Viney, Limited, 52, Long-acre, W.C.— 
** Hazell’s Annual for 1905” contains 756 pages of useful informa- 
tion in anencyclopedic form. It would be impossible here even to 
give an idea of the scope of this work, but we may say that as 
usual it includes information on nearly every subject of interest to 
the ordinary person. The parts dealing with engineering subjects, 
in which our readers will be more especially interested, include a 
review of the chief industrial engineering schemes in pregress 
throughout the world. There are also comprehensive statistical 
articles on the world’s textile industries, including cotton, wool, 
jute, and linen; British and foreign canals, iron and steel trade 
of the world, London’s electric railways, mineral products of 
the world, tramways, and the progress in wireless telegraphy. 


Calcareous Cements. By Gilbert Redgrave and Charles Spack- 
man. Second and revised edition. London: Charles Griffin and 
Co , Limited.—Since the first edition of this book appeared there 
have been many changes in the cement industry. As the authors 
say in their preface, nearly all the plant which was regarded as 
essential ten years ago has now become obsolete, and the processes 
of manufacture have undergone such a complete revolution that it 
has been necessary to rewrite entire chapters descriptive of appli- 
ances in common use at thatdate, Among the new plant intro- 
duced is, of course, the rotary kiln, and we find it dealt with at 
some length in the new edition. In other respects the work has 
been brought up to date, and is certainly a comprehensive review 
of the cement industry. 


Naval Architecture. By W. J. Lovett. London: Longmans, 
Green and Co. Price 7s, 6d, net.—The author has prepared this 
book for the student in naval architecture in such a manner that, 
even if he has not studied much mathematics, he will be able to 
follow the subject intelligently. The style in which it is written 
is attractive, and the diagrams have been carefully prepared. 
There are fifteen chapters, and the following is a list of some of 
the subjects dealt with :—Displacements and centre of buoyancy, 
weights and stowages, statical stability, gravity, trim, launch- 
ing, curves used in ordinary calculations, laying off, and the ship 
in detail. 

Lockwood's Builders’, Architects’, Contractors’ and Engineers’ Price 
Book, 1905. By Francis T. W. Miller, London: Crosby Lock- 
wood and Son. Price 4s.—The 1905 edition of this reference book 
has been carefully revised, and where changes have occurred in 
prices they have been duly noted. In the appendices will be found 
much useful information, including wages tables, legal notes and 
memoranda, tables for valuation of leases and estates, solicitor’s 
costs, and stamp duties. It also includes the form of building 
contract and schedule of conditions issued by the Royal Institute 
of British Architects, 

Petroleem: Its Power and Uses. _ By Sydney H. North. 
London and Neweastle-on-Tyne: The Walter Scott Publishing 
Company, Limited. Price 1s,—Although this book is short it 
contains much that is interesting and instructive. The author has 
divided the book into twelve chapters, dealing with the origin of 
petroleum, the oil fields of the world, the composition of crude 
oil, refining the oil, oil for motors and fuel purposes, transport and 
storage. There are a few clear illustrations to illustrate the 
descriptive matter. 

Lives of the Engineers. By Samuel Smiles. London ; John Murray, 
30a, Albemarle-street, W. Price 3s. 6d.—The second volume of 
this excellent popular edition recounts the lives of Smeaton and 
Rennie and their achieVements in the construction of harbours, 





lighthouses and bridges, 






THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue fifty-eighth annual general meeting of the Institu- 
tion of Mechanical Engineers was held last Friday 
evening in the lecture theatre of the Institution. There 
was a large number of members present. The chair 
was occupied by the President, Mr. Wicksteed, who was 
supported by many gentlemen of the Council. After the 
minutes of the last meeting had been read, the President 
called. upon the secretary to read the annual report, 
which was “adopted” in the usual way. Prizes were 
then presented to the two students who had written the 
best papers in the students’ section. The ballot list, which 
had been opened previously by the Council, was then read 
by the secretary. It was announced that Mr. Edward P. 
Martin had been elected president, and that Mr. Church- 
ward was elected to fill the vacancy on the Council due 
to the elevation of Mr. Martin to the chair. The retir- 
ing President, before vacating the chair, in a few well 
chosen words, referred to his successor. He said that 
in selecting Mr. Martin to be President he felt sure 
that no better choice could have been made by the 
Council. Mr. Martin had travelled all over the world, 
and was a man of vast experience. He humorously 
remarked that the new President had been in “ pickle” 
for this post by the Council for several years, but up 
to the present, owing to his own important duties, he 
had been too busy to accept office; but now that he 
was able to devote more time to the interests of the 
Institution, he had been pleased to accept the responsi- 
ble position of President. 

Mr. Martin, on taking the chair, had a cordial recep- 
tion, and in a few words thanked the members for the 
honour they had conferred on him. He would do all 
that lay in his power for the welfare of the Institution, 
and trusted that after his term of office no harm of any 
description would have been done to the Institution. 

Professor Kennedy congratulated Mr. Martin on his 
election as President.. He offered his best thanks to 
Mr. Wicksteed on behalf of the Institution for the very 
able manner in which he had fulfilled his duties for the 
last year. He carried through his arduous duties in 
America with great credit, and had made many friends 
during his short stay over there. In Mr. Wicksteed they 
had returned to a genuine mechanical engineer as their 
President, after a succession of eminent men in other 
branches of engineering. He had, therefore, much 
pleasure in moving a hearty vote of thanks. 

Mr. Maw, in seconding the proposition, said that he 
emphasised all that Dr. Kennedy had said, and added 
that he had heard from many of his friends in America 
that nothing could be more admirable than the way Mr. 
Wicksteed had carried out his duties over there. That 
the meeting was such a success he felt sure was due to Mr. 
Wicksteed, who never failed to do all he could to further 
the interests of the Institution. It gave him much 
pleasure to second the proposition. The President said it 
was his first duty to put this proposition from the chair. 
From what he had ‘also heard about the American tour, 
he was sure that Mr. Wicksteed had made as good a pilot 
as President. After referring to the good work done by 
Mr. Wicksteed in the last two years, he put the pro- 
position, which was received with acclamation by the 
meeting. 

Mr. Wicksteed, in a brief reply, thanked the members 
for their show of goodwill and for their kind remarks. 
Continuing, he said that Mr. Martin had referred to 
what he had prided himself on, and that was the conduct 
of the meetings. He thought that the interest in the 
discussions had never flagged, and that there had always 
been very good attendances. He had expected to find 
the duty a strain, but he never had done so; in fact, he 
said, it was almost a relaxation. The reason of this was, 
of course, the ready assistance he had received from the 
Council. The harmony had been so strong that the 
pleasure of office had been unalloyed. He wished to 
thank the members of the Council, and all those who had 
helped him, for their efficient aid on past occasions. 

After these formalities were over, the President an- 
nounced that the four papers which were read at the 
previous meeting were open to further discussion. Mr. 
Meysey Thompson, the first speaker, thought that the 
Institution owed a debt of gratitude to Mr. Barr for his 
paper on “ Pumping Engines.” He pointed out that the 
German practice with regard.to engine valves is that the 
rubbing surface should be on the low and intermediate 
cylinders only. We in this country put Corliss valves 
on all three. According to Mr. Barr, the Americans have 
reversed the continental practice. In the courseof the paper 
the author states that “the centre crank pin of large pump- 
ing engines has one endin asquare block carefully fitted into 
a slot in the webcrank .. .” Thespeaker asked why 
square holes were used, as the practice in this country 
was to use a round hole and provide adjustment, which 
is found to be absolutely necessary. The round hole was 
stated to be easier to fit, more accurate, stronger, and 
allows for settling. With regard to duties it has been 
customary to assume that American duties are better 
than our own; Mr. Thompson said that no doubt very 
good duties had been obtained in America, but on further 
investigation it would be found that the comparisons were 
favourable to us. The following two examples were 
quoted as representing successful English practice. A 
Leeds engine of 184 indicated horse-power, which was 
tested by Professor Unwin, showed that the steam used 
per pump horse-power was 13°05 lb., and that the 
mechanical efficiency was 91 per cent. The other engine, 
for Rosario, was 282 indicated horse-power, and used 
only 12°28 Ib. of steam per pump horse-power, and had a 
mechanical efficiency of 90 per cent. 

Mr. Hartley Wicksteed said that when he was in 
Canada last summer, and was looking over the famous 
McGill University at Montreal, he was shown the most 
peculiar experimental engine he had ever seen. He did 
not know how many cylinders, cranks, and other things 
there were, nor what could be done with them; but 
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although it was ten years old, the authorities were 
praising it up to the skies. On inquiries, he was given to 
understand that it had been designed in this country by 
Mr. Druitt Halpin, and, as he was present, Mr. Wicksteed 
said he would be glad would tell him something about 
the engine. Mr. Druitt Halpin, in reply, said that it was 
an ordinary double tandem compound engine with four 
cylinders, jacketed, and was so arranged that No. 1 could 
be exhausted into No. 2, 3, or 4, or, in fact, any combina- 
tion could be obtained. The engine was capable of being 
worked either condensing or non-condensing. The 
cut-off could be varied from 1°5 to 48 per cent., this large 
amount being provided in order to enable the students 
to study the effects of “cut off” through a very large 
range. The ratio of the cranks could also be changed. 

Mr. Simpson stated that he had been several times to 
America, and seen large American engines, and would like 
to make a few remarks. He said that very few pumping 
engines are to be found in England as large as 700 horse- 
power, and there were not many at 500 horse-power. 
He put the average down at 100, 150, to 200. He thought 
it was impossible to lay down any hard-and-fast rule as 
to whether suction valves should be used, but that it 
should be left to the designer. The author in the paper 
mentions the Allis-Chalmers Company's large pumping 
engine, but the speaker reminded those present of a case in 
which six sets of Worthington pumps pumped 22,000,000 
gallons in twenty-four hours, from a well 40ft. deep. 
The trials of these pumps had been most satisfactory. He 
said that if our corporations would only give British firms a 
chance, he was quite certain that we should obtain quite as 
good resultsas our American friends. He thought that large 
pumping engines were required in America, owing to the 
tremendous waste of water which took place over there. 
There was nothing peculiar, in his opinion, in the engines 
mentioned in the last paper. Several engines had been 
built in the same way—that is, the low-pressure cylinder 
placed horizontally and the high-pressure vertically. 

The next speaker, Mr. Allen, discussed Mr. Gimson’s 
paper. He considered that the people who ought to go 
to America were buyers and their advisers. If they did 
so, on their return they would spend their money here 
with more confidence. He was afraid that a great 
number of the former look no further than the price of 
the article they want, and this, in the long run, often 
turned out to be an expensive method. It was partly 
owing to this that our manufacturers dare not try 
experiments, as was the case in the United States. It 
could not be denied that there was an unquestionably 
better intercourse between technical colleges and work- 
shops in the States, and consequently much better use was 
made of the students’ talents, but he thought that our 
shop trained men were just as acceptable and useful as 
the others. The trades unions in this country had 
condemned the premium system which had been worked 
with success in America, and he mentioned this fact as 
an illustration of one of the difficulties that had to be 
contended with here. During the recent visit, he was 
particularly surprised at the manner in which the 
American Institute treated their guests. They appeared 
to possess the full privileges of membership, even to the 
extent of attending visits to works, &c. On several 
occasions, he was sure, there must have been as many 
visitors as members. He suggested that at any future 
meeting, similar to the recent American visit, all the 
members should wear badges bearing their names. 

Professor Kennedy said he remembered two sets of 
marine engines made at Palmer's in 1869, which had 
rather a peculiar arrangement. The high - pressure 
cylinders were vertical, and the low-pressure horizontal; 
they were fitted with Corliss valves, but had no trip gear. 
He was sorry he could give no account of the perform- 
ance of these engines, but said he would send the secretary 
further details for publication in the minutes. Mr. 
Mollyneux said he had sailed for twelve months in the 
ship mentioned by Dr. Kennedy, and during that time 
the engines had worked splendidly, and had given no 
trouble whatever. The diagrams which had been taken 
were excellent, and showed their economy. There were 
three connecting-rods on one crank pin, and when they 
wanted to find out if it was warm, they had to turn the hose 
into it; if it steamed, they came to the conclusion it was 
getting hot. As it was now getting late on in the evening, 
the President called upon the authors to reply. Mr. 
Barr read his answers to the questions asked at the last 
meeting, but, owing to the lack of data collected, they were 
rather incomplete. Most of the members had asked about 
figures dealing with the duty of the various engines, and all 
he could say was, he had no reason whatever to doubt the 
veracity of his informants. In answer to Mr. Marks he 
said he had not seen the centrifugal pumps used at the 
St. Louis Exhibition for raising the water for the cascade, 
but be had seen others that were similar in design, and 
thought they were disappointing. Mr. Kenrick’s paper 
had been so little referred to in the discussion that he 
had nothing further to add. Mr. Saxon only mafe a few 
statements about the duty of engines. He mentioned 
four sets of engines which are being made for the Lon- 
don County Council; they are of 5000 horse-power, and 
are to have an overload of fifty. He stated that 
they will have 12} per cent. more duty than the American 
engines. It wasinteresting to note a departure which has 
been made with this engine. The low-pressure cylinders 
are to be horizontal, and the high-pressure vertical, so as 
to work the steam downwards to the condenser. The 
President then announced that the next meeting would be 
held on March 17th, when the Steam Engine Research 
Committee’s Report would be read. 


—_ 


The following is an abbreviation of the annual report 
of the Council :— 

The total number on the roil of the Institution at the end of 1904 
was 4477, which, as compared with 4211 at the end of the previous 
year, shows a net gain of 266, During the past year 460 candidates 
were elected, of whom 47 were formerly graduates, and two 
elections became void, thus making 411 names added to the register. 
The total deductions have been 145, made up of 50 deceases during 
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1903, 59 resignations, which took effect on Ist January, 1904, and 
36 removals. 

The total revenue for the year 1904 was £11,049 103. 2d , while 
the expenditure was £10.406 0s. Sd., Jeaving a balance of revenue 
over expenditure of £643 Ys. 6d., exclusive of entrance fees £472 
and life compositions £139, carried direct to capital account, and 
exclusive of the value of subscriptions in arrear. ‘The financial 
position of the Institution at the end of the year is shown by the 
balance sheet. The total investments and other assets amount to 
£72,175 03. 3d., and deducting therefrom the £25,000 of debentures 
and the total remaining liabilities, £20)8 15s. 5d., the capital of 
the Institution amounts to £45,156 4s. 10d., including the £4599 
London and North-Western Railway & per cent. and the £2000 
Midland Railway 24 per cent. debenture stocks set aside for lease- 
hold and debenture redemption fand. The remaining invest- 
ments consist of £1945 12s, Midland Raiiway 2} per cent. debenture 
stock and £1000 Consols, 24 per cent. 
securities have been duly audited by the Finance Committee and 
the auditor. 

In compliance with an application from H.M. Office of Works, 


| 


‘The certificates of the | 


| 


the Council have leased to that Department the upper floor and | 


tower room of the building. 


The first report, by Professor David S. Capper, to the Steam | 
Engine Research Committee, of which Mr. William H. Maw is | 


chairman, has now been completed, and together with a preliminary 
report on Progressive Speed and Pressure Trials carried out 
previous to March, 1896, will be presented at the March meeting. 
The question as to whether this research should be continued, and 
in what direction, will be considered after the discussion on the 
present report. 

Since the presentation, in January, 1904, of the late Sir William 
Roberts-Austen’s last report, the Alloys Research Committee, under 


ee rn ee eee ae ee | Mr. Frank Little’s paper on ‘‘ Petrol Motor Cars” will be resumed ; 


at the National Physical Laboratory. Dr. Glazebrook, Director 
of the Laboratory, has arranged a series of investigations on speci- 


the Graduates’ Association tuok the chair. The following papers were 
read and discussed :— 

‘The Design of a Town's Tramway Scheme,” by Mr. William 
McDonald. 

**Heating and Ventilating Workshops on the Plenum System,’ 
by Mr. Walter H. A. Robertson. 

‘* Main and Auxiliary Steam Pipework for Power Stations,” by 
Mr. Henry Baker. 

‘* Electric Passenger Lifts,” by Mr. . H, Stevens, 

‘*Two-cycle Marine Petrol Motors,” by Mr. Holbrook Gaskell, 
Jun. 

‘*The Manufacture of Linvleum Floor Cloth,” by Mr. Edward J, 
Stevenson. 

‘*A Method of Locomotive Valve Setting,” 
Schultz 

The papers by Mr. Stevens and Mr. Schultz have been awarded 
prizes by the Council. 

At the February mesting of the Graduates’ As:ociation Mr. 


by Mr. G. CU. 


| William H. Merrett, A.R.S M., delivered an illustrated lecture 


summarising ‘‘The Work of the Alloys Research Committee, 
which will be published in the “ Proceedings.” 

It is intended to hold the next summer meeting in Belgium, in 
view of the International Exhibition to be held at Litge this year. 








NortH-EAst Coasy Institution of ENGINEERS AND SHIP 
BUILDERS.—The fifth genera! meeting of the session will be held 


| in the Lecture Theatre of the Literary and Philosophical Society, 


mens of nickel steel presented by Mr. R. A. Hadfield, a member | 


of the Committee. 
of these researches. 


the Committee. 
importance are now being considered. 

Professor F, W. Burstall reports that the two specially con- 
structed large gas engines and a gasholder erected in the new 
power-house of the Birmingham University are now available for 
the Gas Engine Research Committee's experiments. A scheme of 
experiments, indicating the methods of working, is under con- 
sideration, and it is hoped that the next report will be ready for 
presentation at the opening of next session. A generous gift of 
£100 towards the expenses of carrying on the research has been 
received from Dr. Ludwig Mond, F.RS. The name of Captain H. 
Riall Sankey has been added to the Committee, of which Dr, A. B, W. 
Kennedy is chairman. 

The series of experiments on initial condensation in steam 
cylinders, which Professor T, Hudson Beave, reporter to the Com- 
mittee on the Value of the Steam Jacket, is carrying out with 
special apparatus for the purpose, are in active progrezs, but are 
stillincomplete. The results obtained so far, however, justify the 
hope that the Committee, under the chairmanship of Mr. Henry 
Davey, will be able to present, during the year 1905, an interim 
report dealing with the results obtained in the experiments on non- 
jacketed cylinders, : 

The graduates held monthly meetings during’ the session 1903-4, 
and made three visits to works, including an’ excursion to Dover. 


It is anticipated that « further report will be | 
presented this year by the Committee, communicating the results | 
The names of Pro‘essor J. 0. Arnold, Dr. A. | 
Barr, Mr. F. W. Harbord, and Mr. J.-E. Stead have been added to | 
Further investigations having great practical | 





The average attendance was about thirty-four at the meetings and | 


thirty at the visits. 


Westgate-road, Newcastle-upon-Tyne, on Friday, February 24th, 


| 1905, at 7.30 p.m. The discussions on Mr. James Dickie’s paper on 


the ‘‘Launch of the U.S.A. Cruiser South Dakota” and on 
and a paper on the ‘* Application of Electricity to Industrial Pur- 
poses,” by Mr. John F. C. Snell, M.Inst C.E., will be read. A 
special general meeting of the Institution will be held on Friday, 
March 8rd, 1905, to consider the regulations in the Board of Trade 
rules regarding the qualification of apprentices who desire to 
become certificated marine engineers; and to suggest cortain 
modifications for the approval of the members. 


RoyAL METEOROLOGICAL SocteTy,—The usual monthly meeting 
was held on Wednesday evening, the 15th inst., at the Society's 
rooms, 70, Victoria-street, Westminster, Mr. Richard Bentley, 
F.S.A., president, being in the chair. Mr. i, Mawley presented 
his report on the phenological observations for the year 1904, 
The weather of the phenological year ending with November, 1904, 
was chiefly remarkable for the persistent rains in January and 
February, the absence of keen frosts in May, the long continuance 
of hot and dry weather in July, and the small rainfall during the 
autumn. Throughout the year wild plants came into flower 
behind their usual dates, but at no period were the departures 
from the average oxceptional. Such spring migrants as the 
swallow, cuckoo, and nightingale, made their appearance in this 
country at as nearly as possible their usual time. The yield of 
wheat per acre was the smallest since 1895, while those of barley, 
beans, and peas, were also deficient. On the other hand, there 
were good crops of oats, potatoesand mangels. The best farm erops 
of the year were, however, those of hay, swedes and turnips, Both 
corn and hay were harvested in excellent condition. Apples were 
everywhere abundant, and all the small fruits yielded well, 
especially strawberries, but there was only a moderate supply of 

ears and plums. The other papers read were ‘‘Observations of 
Moheucciaatoa! Elements made during a Balloon Ascent at Berlin 
on September Ist, 1904,” by Dr. H. Elias and Mr, J. H. Field; 


Each meeting: was presided over by a | and ‘he Winds of East London, Cape Colony,” by Mr. J, R. 


member o Council, except on one occasion, when the dhairman of | Sutton, 





Fes. 24, 1905 


THE ENGINEER 


187 








STEAM MOTOR CARRIAGE. 


THE accompanying drawings illustrate the different details 
of the new motor carriage for the Barry Railway Company. 
Two of these cars are now being built by the North British 
Locomotive Company, Limited, to the designs of Mr. J. H. 
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| sin. angles riveted to the stretchers of the frame, Fig. 1. 
| he length of the underframe, over headstocks, is 60ft. 10in., 
| and over buffers 64ft. 10in., and the extreme width is 
| 8ft. 6in. A water tank is also provided, capable of hold- 
|ing 500 gallons, and the capacity of the coal bunker 
}is 15 ewt. The dimensions cf the different compart- 
‘ments already referred to are, in the first-class carriage 
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Fig. 1-BOILER 


Hosgcod, M. Inst. C.E., locomotive superintendent to the 
Barry Railway Company. Accommodation has been pro- 
vided in the cars for 51 passengers, and, following the 
example of the other railway companies who use this type of 
coach, there will cnly be two classes, Thus room will be 
provided for 10 persons in the first and 41 in third-class 
compartments. The body is mounted on an underframe 
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made up of steel channels Yin. by 34in. by 4in., with angle- 
iron stretchers Sin. by 34in. The headstocks are also made 
the same size. The sole bars are in one length, and are 
stiffened with truss rods. Special provision has been made | 
for the boiler seating by means of two stretchers, channel 
iron section Yin. by 34in. and shaped to suit the boiler. 
These stretchers are strengthened by Sin. by 34in. by 
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8ft. 3in.; in the third-class 25ft. 104in., a portion of 


this being reserved for smoking; the luggage van 5ft. in 
length, with a height at the centre of 7ft. 8lin. Owing to 


any inconvenience that might arise from having to turn the | 


coach round at the end of every journey, it has been so 
designed that by means of a suitable arrangement of the 
valves the car can be driven from eitherend. The engines are 
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R AND PISTON 


horizontal engines, fitted with Smith’s patent piston valves 
—Fig. 4—and -Walschiiert’s valve gear. The engines drive 
direct on to the driving wheel, which is 3ft. 7jin. diameter on 
tread. The diameter.of the cylinder is 12in., and there is a 
stroke of 16in. The distance from the centre of the cylinder 
to the centre of the driving axle is 11ft., and the dimension 
from the centre of one cylinder to that of the other is 6ft. Tin. 





There is a well-designed boiler—Fig. 1—of ample proportions 
which has a normal working pressure of 160 Ib. It is 9ft. 2in. 
in height, the greatest outside diameter being 6ft. Olin., but 
at the seating for resting on the frame it is only 4ft. 6in. 
diameter. All the usual fittings, such as safety valves, whistle, 
injectors, &c., are fitted. Attention has been paid to the 
necessity of having a quick steaming boiler, and there are no 
fewer than 462 tubes, each of 1jin. diameter. The stays are 
made of copper, lin. diameter, and there are 133 of them. 
The heating surface is large, and is distributed thus:— 
The fire-box has 45°41 square feet, and the tubes 550-00 
square feet, making a total of 595°41 square feet.- Messrs. 
Stone’s system has been adopted for lighting all the compart- 
ments by electricity, including the tail and head; and there 
Pang an electric communication between the guard and 
river. 








OBITUARY. 
E. H. MULLIN. 


Many engineers who visited the United States last year will 
hear with genuine regret of the death of Mr. Edward H. 
Mullin, of the General Electric Company. He was an Irish- 
man by birth, and graduated at Queen’s College, Belfast, 
subsequently taking a degree in medicine at Edinburgh. In 
1881 he went to America, and for many years devoted him- 
self to newspaper work. His connection with the General 
Electric Company commenced in 1898, when he became its 
advertising manager, a position from which he raised himself 
to that of confidential adviser on many questions. It was as 
the official ‘‘ host ’’ of his company that English engineers 
will have met him, a position which he filled with untiring 
energy and tact. He was a man of broad sympathies, of 
wide reading, and a large knowledge of the world. He 
possessed, moreover, a keen critical faculty, and having 
inherited by his Hibernian birth fluency of speech» was an 
excellent conversationalist. He retained, in spite of his close 
connection with America, a deep and strong belief in the 
ability of Great Britain to hold her own amongst the nations 
of the world, and there was no subject on which he felt and 
expressed himself more pointedly than on those Englishmen 
who decried their own land. He wag convinced that if the 
Mother Country would have faith in herself, and would live 
up to her traditions, she had nothing to fear from any com- 
petitor. Mr. Mullin was an able and at one time voluminous 
writer; to him we owe one of the truest analogues of 
technical education. He compared a man fitted with educa- 
tion, but without that experience essential to success, to a 
person who knew the moves of the pieces on a chess board, 
but had no practical knowledge of the game. We cannot 
conclude this brief notice without expressing our personal 
sense of his loss, and our appreciation of the many acts of 
kindness he showed us during a recent visit to America. 





WILLIAM SELLERS, 


WILLIAM SELLERS died at the University Hospital, Philadelphia, 
January 24th. Mr. Sellers’ first ancestor in this country was 
Samuel Sellers, who came from Belpre, Derbyshire, England, in 
1682. William Sellers was born September 19th, 1824. He was 
educated at a private school built and maintained by his relatives 
for the education of their children. At the age of fourteen he was 
apprenticed to his uncle, J. Morton Poole, and served nearly 
seven years as a machinist and in mechanical engineering work. 
In 1845, after coming of age, he went to Providence and took 
charge of the large shops of Fairbanks, Bancroft and Co., builders 
of steam engines and mill gearing. Two years later he returned 
to Philadelphia and began manufacturing on his own account. In 
less than a year he admitted Mr. Bancroft, one of his former 
partners, under the firm name of Bancroft and Sellers. This firm 
existed until the death of Mr. Bancroft in 1855. Prior to that 
time John Sellers, jun., had been admitted to membership, and the 
firm name became William Sellers and Co. In 1886 the corporation 
of William Sellers and Co., Incorporated, was established, with 
Mr. Sellers as president and engineer. In 1873 Mr. Sellers becam 
president of the Midvale Steel Company, at Nicetown, which 
company he subsequently re-organised. Five years before his 
election to the presidency of the Midvale he established the Edge 
Moor Iron Company, for the manufacturs of iron and steel structural 
material. The company made all the iron for the Centennial 
Exhibition of 1876 and for the Brooklyn Bridge. In 1864 Mr. 
Sellers was elected president of the Franklin Institute, and in the 
same year his paper was presented which led eventually to the 
establishment of the only known standard of screw threads in 
this country, variously known as the Sellers, the Franklin Institute, 
and the United States Standard. Mr. Sellers was supereminent 
not only as a mechanical engineer, but in the large affairs of 
business. Under his guidance the establishment of William 
Sellers and Co. has exerted a very profound and far-reaching 
influence upon the art and science of machine-tool construction, 
and his fame asa tool builder extends over the civilised world, 
wherever machine tools are known and appreciated.—<A mericun 
Machinist. 





GEORGE WILSON, 

On February 16th, George Wilson, D.Sc., Assoc. M. Inst. C.E., 
lecturer in civil engineering at Leeds University and external 
examiner Victoria University, died at Leeds from heart failure, atthe 
age of 34. He was a grandson of the late George Wilson, chairman 
of the Anti-corn Law League and the Lancashire and Yorkshire 
Railway. He took his B.Sc. degree with first-class honours in 
engineering at Victoria University, was engaged on the Manchester 
Ship Canal, and was demonstrator to the South Wales University, 
Cardiff, and to the Owens College. He was appointed lecturer to 
the Leeds University in 1904. He was the writer of several papers 
published in the transactions of the Royal Society, Institution of 
Civil Engineers, and other scientific societies. 


Mr. Ropert Urwin, secretary of the River Tyne Improvement 
Commission, died on Tuesday morning at Newcastle. Mr, Urwin 
was formerly manager of the mineral traffic department of the 
North-Eastern Railway, and was appointed secretary to the 
Tyne Commissioners in 1880, after the death of Mr. James 
Guthrie. During his association with the Commissioners, the 
navigable channel of the river Tyne had been widened and 
deepened, and its traffic extended far west above Newcastle. 








In an experiment with a cubical metal box, internally 
heated and submerged in water, it was found, says Power, that 
steam was generated from its upper surface more than twice as 
fast per unit of area than from its vertical sides, and that the 
bottom surface generated no steam at all. These differences are 
owing to the difficulty with which steam separates from a vertical 
surface to give place to fresh charges of water, and to the 
impossibility of its escape from an inverted surface, 
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Figs. 1 and 2—SECTION AND PLAN OF DRILL 
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AN AUXILIARY TELESCOPE FOR 
THEODOLITES. 
It frequently happens when surveying with a theodolite that 
it is impossible to get the angle which it is required to read 
owing to the position of the telescope. Many arrangements 
have been adopted to overcome this difficulty. Among the 
Jatest is the Dunbar-Scott auxiliary telescope, made by 
Messrs. W. F'. Stanley and Co., of 4 and 5, Great-turnstile, 
Holborn, W.C. This instrument consists of an ordinary 
telescope, which can either be used at the top or at the side 
of the main telescope, and which is provided with a centre 








screw, 80 that it can be fitted to the threaded extension of 
either the transverse axis or the vertieal pillars of the main 
telescope. After being screwed on, itis clarnped and brought 
into alignment with the main telescope by means of two 
opposing screws. The additional telescope is counterbalanced 
by aweight. Instead of having cross hairs on the diaphragm, 
there is only one, and this is in a vertical position when the 
auxiliary is on the top of the main telespope and in a hori- 
zontal position when placed at the side. The adjustment is 
made by making the lines of collimation cotmcide. It will 
thus be seen that steep horizontal angl&s caji be read by the 


auxiliary placed on the top and vertical angles by the tele- 
scope at the side. It will also be seen that a point directly 
under the centre of the theodolite can be obtained by pro- 
ducing the vertical and horizontal lines until they meet, 
which is an operation of great importance in mine surveying. 
Another very important claim made for this instrument is 
that it requires no correction for excentrjcity. The instru- 
ment is quite light, the greater part being made of 
aluminium ; it does not interfere in any way with the main 
instrument. We are informed that this instrument can te 


fitted to any of Messrs. Stanley’s existing theodolites. 
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HYDRAULIC ROCK-BORER. 


Tuer work of boring the Simplon Tunnel being now within 
a few yards of termination, a description of the principal 
machine that has been employed in this task may be of 
interest. 

The illustrations—Figs. 1 and 2 on the opposite page—are 
almost self-explanatory. The machine consists of a hydraulic 
cylinder or hollow ram N, revolving in the outer differential 
cylinder U, which, in turn, is hinged to the thrust beam X, 
which has to be wedged between the heading walls. Rotary 
movement of the ram N is obtained from a two-cylinder 
hydraulic motor, mounted upon the differential cylinder and 
frame U, the reciprocating movements of its pistons being 
converted into a rotary inotion by the worm R, and the 
worm wheel §. Water is admitted from the power main 
by the pipe A, through the cock B, to the motor cylinders E 
and F, the pistons in which, G and H, act also as distribut- 
ing valves to the opposite ends of the cylinders through the 
crossed connecting pipes to be seen in the plan view. The 
rotary movement of the cylinder T, upon which the wheel § is 
keyed, is imparted to the ram N, through the intermediary 
of long feathers which permit of telescopic movements 
according as the water is admitted to the back or front of the 
ram, and under the pressure of which it advances or recedes. 
These movements are controlled first by the regulator valve 
C, and then by the three-way cock D, which latter serves also 
to connect the fore and aft chambers of the ram with the 
evhaust. 

Variation of pressure to suit the different natures of the 
rock to be bored is obtained by the regulator valve C. In 
operation the ram presses the cutter into the borehole until 
the ram has reached the end of its stroke, then the three-way 
cock D is reversed, the ram recedes, an additiorial length of 
extension rod is added, and operations continue as before 
until the required depth of the blast hole is reached. The 
pace of the motor has to be regulated by the inlet cock C, to 
suit the speed of the boring tool to the density of the rock 
being pierced. From the motor cylinders the water is 
discharged by a common outlet, but a part of its volume 
may be diverted by the cock I into the central tube K, and so 


always be kept tight, while the new arrangement guarantees 
eflicient and unfailing working, and is so constructed that it 
can be taken all to pieces—in a few seconds and at one opera- 
tion—which is the chief object of the invention. It is shown by 
the drawings, Figs. 3,4, and 5. This is in reality a three- 


such openings—whence it passes through the stationary 
channel w, to the pipe w—Figs. 3 and 4—and so on to the 
hydraulic cylinder. When this port g is turned round until 
in line with the opposite stationary channel v, it enters 
through the pipe r—Figs. 3, 4, and 5—to the opposite side 

















Fig. 6—-THRUST BEAM 
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Fig. 7--EXTENSION ROD 


way cock, but, instead of, as usual, the pressure of the 
fluid acting against the periphery of the spigot or barrel, its 
force is exerted in a direction parallel to the axis, thereby 
adding to the uniform tightness of the joint between the 
valve and its seating. 

Water from the power main is admitted by an ordinary 














he Gigirees. 








Fig. 8—DRILLS FOR SOFT ROCK 


on through the hollow extension rods and tubular rock cutters 
and out between its fangs or points, so washing away the 
core which sometimes enters the cutter, cleaning out the bore- 
hole in the rock, and also cooling the cutter in its passage. The 
ram and piston packings are of leather ; the leather cups for 
the latter can be replaced within a few minutes during blast- 
ing operations. Lubricating cups are provided for the piston 
guides, crank bearings, and worm-screw journals. 

The three-way cock D, already mentioned, has now been 
replaced by a special controlling valve that has been found to 
be greatly superior to the former device, which could not 


regulating valve C—Fig. 3—to the connecting pipe d, 
screwed into the base of the controlling valve at g—Figs. 3 
and 5, To this base the valve and its attachments are fixed 
solely by means of the large screw there shown. In the spigot 
or turning barrel l, the extremity kK—Figs. 3 and 4—butts 
with its turning face i against the stationary face h, of the 
plug f, and these two faces are held in contact by the pressure 
of the water in the cavity e, as also by the helical spring p— 
Figs. 4 and ‘The valve port or passage, through which 
water enters to the fam for driving the borer into the rock is 
shown open at q—Fig. 4—and there may be one or several 


of the ram—withdrawing the latter from the rock or reducing 
its forward pressure. When the right-angle port 7, in the 
barrel kK—Fig. 4—is turned until in correspondence with 
either of the passages wu or v, the water. from the hydraulic 
ram becomes liberated and passes back through this port into 
the central passage r!, so into the annular space s—Fig. 5— 
and thence into the discharge pipe ¢. Upon the stem or barrel 
1 is fixed the operating handle m, provided with an arm 7, 
turning within the limits of stops notched in the flange o. 
The stem of the valve is rendered air-tight by the stuffing-bcx 
and screw at y—Fig. 4. 

The thrust-beam which carries the rock-boring machine— 
see Fig. 6—is a wrought iron hydraulic cylinder, provided 
with a plunger, which, under pressure, acts as a ram against 
the walls of the heading—between which it is thus jammed— 
a thick slab of wood often being used to increase the surface of 
the grip on the walls. The length of this beam, with tke 
plunger drawn in, is about 12in. less than the width of the 
tunnel heading. In fixing up the beam water is admitted 
into the cylinder upon the full area of the piston plunger Ly 
means of a three-way cock ; and when dismounting the beam 
water is introduced into the annular space within tke 
plunger, the movement of the plunger being under a control 
similar to that arranged for in the rock borer. 

The borer has a universal motion upon its beam, and can 
thus operate in a]l angular directions, radiating from the line 
of the thrust beam. It will be seen that the strap and 
clamping screw w—Fig. 1—permit of vertically-radiating 
movements, and also of direct lateral displacements on the 
beam, and that the hinge-pin V—Figs. 1 and 2—allows the 
machine to be turned horizontally. The lengthening rods or 
hollow extensions are simply steel tubes of the same diameter 
as the tubular cutters; that is, about 3in., and 12in.,; 20in., 
or 32in. long. They have the same quadruple-threaded 
screws as the drills, requiring one-quarter of a turn to screw 
them into the end of the rock borer ram or into the end of the 
previous extension. 

The boring cutters are tubes of hard steel, with cutting 
points of various forms, as shown by Fig. 9, suitable for 
different natures of rock. That in the centre, with three 
cutting points, is the tool which has been most used in the 
Simplon boring. The cutters are refettled again and again 
until worn down to a short stump close up to the screwed 
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end. Although tempered remarkably well to resist the wear, 
yet even when working in the more friable rocks the aggregate 
length of cutters used by eight rock-boring machines, 
operating at two headings, amounts to rather over six lineal 
metres per day, and the tool is refitted about eighty times for 
each metre length of tool that is worn away. In caltareous 
mica-schist the average number of repairs to the cutters is 
G45 times per day, and for an aggregate lineal heading 
advance of 42ft., while the consumption of cutters averages 
1:4ft. for each foot run of tunnel excavated ; or, if eleven 
holes are reckoned at each heading-face, about oe of metal 
for wear and repairs in each lineal foct of hole bored. The 
pressure required upon the cutters is very great in hard rock. 
In friable material it averages about 9 tons, or 3 tons upon 
each of the cutting points. The tool turns very slowly, 
according to the nature and congition of the rock, and a 
speed of ten revolutions per miggte appears to be about the 
maximum required. Without Sifficient pressure, especially 
in granitoids, the result would “be a failure. The pressure 

















Fig. 9—DIFFERENT FORMS OF CUTTER TUBES 


ofthe water used in the rock borer is oftentimes 1150 lb. per 
square inch. 

For very soft materials ordinary countersink and twist- 
cutters are used, as shown by Figs. 4 and 5. In starting a 
fresh hole for the ordinary tubular cutters, a countersink bit 
something like Fig. 4 is used. 

The mechanism of the borer is subject to very little wear ; 
and the other parts of the machine being built in the most 
solid manner possible, they are, as the Simplon work has 
proved, practically indestructible. This machine is made by 
Messrs, Sulzer, of Winterthur, Switzerland. 








A PRINTING TELEGRAPH. 


AN interesting paper was read last night before the Institu- 
tion of Electrical Engineers, in which Mr. Donald Murray, of 
Sydney, described the Murray automatic printing telegraph. 
Broadly speaking, the action of this apparatus is as follows :— 
Holes, arranged in a special manner, are stamped out of a 
strip of paper by means of an instrument with a typewriter 
keyboard. This strip of paper is passed through a trans- 
mitter, which causes a series of impulses to be sent along a 
single wire to the receiving station. Here these impulses are 
again transformed back into holes perforated in a slip of paper, 
and this slip on being passed through a further apparatus 
works the keyboard of a typewriter, and reproduces in printed 
characters on paper the original message. An essential 
feature of the system is the arrangements of the holes in the 
strip of paper. It would be impossible with the space at our 
command to follow the author through his able dissertation 
on the subject of the various sign alphabets employed in 
printing telegraphs. We must content ourselves by saying 
that the Murray code is very similar to that used in the 
Baudot system, and is an equal-letter alphabet consisting of 
five units per letter. In Fig. 1, column B gives the alphabet 
as it appears when punched in the transmitting and receiving 
tapes, whilst column A gives the relative frequency of the 
occurrence of the letters of the alphabet; and C shows the 
signals transmitted by the tape B. This alphabet is formed 
by currents alternating in direction ; and column D represents 
the signals as actually sent over the line by this system. 

The tape having been properly punched itis passed through 
a collector and transmitter. Fig. 2 shows diagrammatically 
the circuits and apparatus of transmitting and receiving 
stations. One of the objects aimed at is to produce a con- 
tinuous signal with a series of holes punched near together, 
but not running into one another. Fig. 3 will explain this. 
It is not sought to reproduce with the holes 1 a series of dots 
as at 6, but a continuous line as at 3, such as would be caused 
by a contact brush passing over an elongated perforation as 
at 2. The apparatus must also break or reverse the current, 
as at 4, when unperforated portions, as at 5, are encountered. 
In the Murray transmitter is the usual Wheatstone star 
wheel, numbered 15 in Fig. 2, which feeds the tape forward, 
rack and pinion fashion, by means of the central row of holes. 
For entering the holes in the tape there is a single rod 1, 
pivoted at one end of a horizontal thrust lever 2. This 
thrust lever is in its turn pivoted near its middle on a vertical 
lever 3 oscillating on the centre 4. This vertical lever 
is kept oscillating steadily by a small excentric wheel 5, and 
connecting-rod 6 of the same kind as that employed in the 
Wheatstone transmitter. When the machine is in operation 





the tape perforated with a message is fed forward and the rod 
1 reciprocates regularly against the paper tape, making one 
reciprocation for each unit of tape—perforation or space. 





If there is a hole the tip of the rod enters it, 
the complete motion of the rod is obstructed. The result is 
that the thrust lever 2 moves as if it were one piece with the 
vertical lever 3, and the oscillation causes its free end to 
strike the free end of the lower thrust bar 11, connected with 
the contact lever below the pivot 12. This throws the con- 
tact lever 13 over on the marking contact 18. If at the next 
oscillation the small upright rod 1 again enters a hole in the 
tape, the same action is repeated, but the contact lever being 
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Fig. 1—-THE MURRAY ALPHABET 


already against the marking contact and held there by the 
jockey roller 17, no change occurs, and marking current con- 
tinues to be sent out to the line. If a non-perforated unit of 
tape now intervenes, the small rod 1 is obstructed by the 
tape, and the oscillation of the vertical lever 3 causes the 
rod 1 to depress its end of the thrust lever 2, thereby raising 
the other end 9 of the thrust lever, which then, in the course 
of the oscillation, strikes the upper thrust bar 10. This 


and | 


the movements of the rod 1 in the transmitter. The tape at 
| the receiving end corresponds therefore to the original tape 
| at the transmitting end, and can easily be read. If, how- 
| ever, it is required to print the message in ordinary type, the 
tape is led to a selective apparatus which causes the keys of 
a typewriter corresponding to the various stampings in the 
paper—see column B in Fig. 1—to be depressed in their 
correct order. In the selector the tape is fed along by the 
star wheel 46, which is carried on a shuttle 47, which is 
kept reciprocating in the directions shown by the double 
arrow A- -B. This motion rotates the star wheel the 
space of one letter, as shown by the arrow C D. The 
shuttle carries a die-plate coinciding with the circumference 
of the star wheel, and having five holes corresponding with the 
message holes in the tape. Five rods 48, fixed in the ends of 
five slotted combs 45, are free to enter the five holes in the 
die-plate, if they are not obstructed by the paper tape. The 
result wil be appreciated. A series of permutations are 
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made up by the different arrangements of the punchings. A 
printing key is released as its corresponding letter comes in 
| front of the rods in the form of punchings. The result is 
that that particular key is depressed, and the letter printed, 
the key afterwards being raised, as in an ordinary type- 
| writer, The speed of the printer is said to be not less than 
900 letters—say 150 words—a minute, and the automatic 
portion of the mechanism runs up to 150 words per minute. 
We have only been able briefly to outline thesystem. There 
| are many other points about it which are worthy of attenticn, 
and we would commend Mr. Donald Murray's paper to those 
cf our readers who are interested in the subject. 








MODERN WARSHIPS, 


THE first of a series of lectures, which are to be given in 
the Carpenters’ Hall, London-wall, was delivered on Thirs- 
day evening, 16th inst., by Sir William White, the subject 
| chosen being ‘‘ Modern Warships.’’ Sir William commenced 
by describing the process of shipbuilding, showing the 
different sections of the ships in the course of construction, 
He pointed out the enormous difficulties that had to be con- 
tended with in naval architecture, and drew a comparison 
between it and civil architecture. He explained that the 
latter had always a solid foundation to work upon, whereas 
the naval architect has first to float his vessel properly, and, 
} moreover, is always called upon to face the unknown. Whilst 
| @ warship has to be everything that a merchant ship is, she 
| must also be a fighting ship, which is the greatest difficulty 
that has to be overcome in the design, because the heavy 
| armour must be put where it will best protect the ship 
| instead of where the designer would like to place it. A 
| section of a battleship was then shown, and the general 
arrangement described. Some interesting slides were shown 
of the variation and types of ships, and here Sir William 
made some comments on their construction. With regard 
| to building in classes, he explained that it was useless to 
build ships in units, they must be constructed in homo. 
geneous classes, which greatly facilitates the handling of the 
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Fig. 2—CONNECTIONS OF THE 


throws the contact lever 13 on to the spacing contact 19, 
thereby breaking the marking current circuit and throwing 
spacing current into the line. 

The mechanism at the receiving end will be well under- 
stood from Fig.2. The punching relay 27 and the governing 
relay 28 control the whole of the working. The punching 
magnet is made to punch holes in the tape, and the spacing 
magnets to feed the tape forward exactly in accordance with 





MURRAY PRINTING TELEGRAPH 


fleet. Slides illustrating ships of foreign navies were also 
given. Torpedo and torpedo-boat destroyers were briefly 
described, and Sir William White commented on their great 
reliability, as shown in the war between Russia and Japan. 
Finally, reference was made to‘submarine craft and sub- 
marine mines. The proceedings ended with a vote of thanks 
to Sir William White for his interesting lecture, and also to 
Lord Glasgow for taking the chair, 
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RAILWAY MATTERS. 


Tue Metropolitan District Railway Bill last Tuesday 
passed the examiners of Private Bills in the House of Lords, 

Tae Columbus, Delaware, and Marion Railway Com- 
any announces an intention of establishing a £60,000 power plant 
near Delaware, O , for furnishing its line with power. 

Tur Midland Railway Company is engaged in great 
extensions in the neighbourhood of Leeds, in pursuance of its 
determination to have four sets of rails between Leeds and 
Bradford, 

Tue survey for two branch lines to the Oudh and 
2ohilkhund Railway from Balamau to Misrikh, a distance of 25 
miles, and from Rosa to Bokharpur, a distance of 22 miles, has been 
sanctioned. 

Exectric lighting of cars by use of a storage battery is 
to be adopted by the Pennsylvania Railroad. For furnishing 
current a £8000 plant has been installed at Pittsburg, Pa., and 
batteries will be used, each of which will light a car of thirty lamps 
from Pittsburg to Chicago and return. 


Tur Pacific Electric Railway Company, Los Angeles, 
Cal., has just finished planting a poppy field 16ft. wide along its 
tracks for a distance of about two miles between Monrovia and 
Alhambra junctions. When the poppies begin to bloom they will 
he widely advertised by the railway company. 

Tur French Journal Officiel of January 31st publishes a 
decree authorising the construction of the following railways in 
Indo-China :—(1) An extension of the Saigon railway to Khan-Hoa— 
cost, 29,200,000f. ; (2) a line from Phan-rang to Danhim, being the 
first section of the Lang-Bian branch line—cost, 11,500,000f. ; (3) 
a line from Hué to Kwangtri—cost, 7,300,000f. 


Tue Board of Trade have recently confirmed the 
following Order made by the Light Railway Commissioners :— 
Hope, Bradwell, and Castleton Light Railway Order, 1905, 
authorising the construction of a light railway in the county of 
Derby from the Midland Railway Company’s (Dore and Chinley) 
Railway at or near Hope Station to Bradwell and Castleton. 


Tur railway companies in Switzerland have deter- 
mined that for the future all children under 2ft. lin. in height will 
Le passed at half fare, and those above, whatever their ages may 
be, will be treated exactly as adults. At each station, near the 
booking-office, a measuring machine is to be fixed, and whenever 
achild applies for a half-fare ticket it will be invited to stand 
under the scale. 

AccorpinG to the Railway Official Gazette it is 
rumoured that important negotiations have been opened up 
between the Caledonian and London and North-Western companies 
for a re-adjustment of the arrangements for dealing with through 
traffic between Scotland and England. No details have been 
allowed to transpire, but it is stated that the object is to secure 
economy in working expenses, 

Accorp1nG to the Railroad Gazette, official returns from 
the majority of the railway companies in the United States, 
supplemented by figures furnished by the State Railroad Commis- 
sions, show that approximately 3832 miles of new main railway 
track were built in the United States during the calendar year 


1904. These figures do not include second track, sidings, or 
electric lines. The falling off from 1903 amounts to about 33 per 
cent. 


Accorp1nG to the Street Railway Journal, the transit 
lines of the Interborough Rapid Transit Company, of New York, 
were put to the most severe test of the winter during a recent 
storm. On the day after the storm—January 26th—the elevated 
lines of the Interborough system carried 835,000 passengers, and 
the subway lines 411,000 passengers, making a total of 1,246,000 
passengers carried in twenty-four hours, with little or no interrup- 
tion of traffic, 

Removine sleet from the third rail by means of a 
solution of calcium chloride has proved satisfactory ‘on the inter- 
urban electric line of the Aurora, Elgin, and Chicago Railway. A 
jin, pipe, supplied by means of a rubber hose from a 40-gallon can 
of the solution in the motorman’s cab, directs a stream of the 
liquid upon the rail immediately in front of the steel sleet brush, 
which spreads the solution over the film of ice before it has had 
time to run over the side of the rail. 


Ir is stated that the electric traction system in Seoul, 
the capital of Korea, is to be extended. Seven more miles of road 

oA track—will be built. The power house, which at present 
is equipped with two 120-kilowatt generators, will have further 
machines of 500-kilowatt capacity installed in two units, and the 
existing rolling stock, consisting of twelve cars, each having 
26 horse-power motors, will be supplemented with fifteen 28ft. cars 
for passenger use, and five freight care, 


A sarety device for the protection of persons from 
the electric current, upon the rupture of a trolley wire, has been 
placed on the market. By the employment of this arrangement 
the current is cut off, and the wire rendered harmless. The device 
is fitted to each section of the wire, and consists of an ordinary 
connecting ear, held in its proper position by the strain on the 
trolley wire. Directly this tension is released, as by the breaking 
of the trolley wire, the current is immediately cut off the broken 
section, 


Tur Western Ohio Railway Company and the Dayton 
and Troy Electric Railway Company have issued a very convenient 
time card in connection with their limited service between Dayton 
and Lima. On one side of the card is a map of the lines, while on 
the other is the time card. This fast service, which has recently 
been established, includes four limited trains daily each way be- 
tween Dayton and Lima, making thérun of 80 miles in 150 minutes, 
without change of cars. This is considered the fastest trolley 
service in the world. 


Accorp1NG to the Street Railway Journal, the sugges- 
tion of genera] managerof the Pacific Electric Railway Company, has 
been accepted by the Pacific Railway Amusement Company, that 
the summer resort which the latter corporation proposes building 
at Alamitos Bay be called Villa Carreta, meaning ‘‘ village of little 
cars.” There already have been established twenty-five of the old 
cable cars in use in Los Angeles several years ago. These cars 
have been made into house-boats, and are to be lighted with 
electricity and heated with gas, 


It was recently brought to the notice of the Admiralty 
that the decks of torpedo-boat destroyers in the German fleet were 
covered with tarred canvas, whereas the custom in our own Navy 
is to use corticene, held in place by strips of sheet steel fixed to the 
deck. German naval officers have spoken so highly of the dura- 
bility and preservative qualities of tarred canvas, as compared 
with corticene, that the subject was referred to the Admiralty, 
who are now ordering certain destroyers to be thus fitted with 
tarred canvas as an experiment, 


Tur Indianapolis, Columbus and Southern Traction 
Company was the first line to enter Indianapolis, the ten miles 
between Indianapolis and Greenwood being opened in 1899, 
When the road was extended south to Franklin, ten miles farther, 
the total population served was increased 150 per cont, and the 
receipts were increased in almost exactly the same ratio. In 
September, 1903, the road was extended ten miles farther south to 
Columbus, the population again being increased about 150 per 
cent. The last year has shown a corresponding increase in gross 
receipts, 





NOTES AND MEMORANDA. 


Sanction has been accorded to the erection of a copper 
telegraph line between Calcutta and Simla v4 Lucknow. 


Tue three important canal projects which have just 
been sanctioned for the Punjab will be commenced without delay. 


A pusic dry dock in Boston has been investigated by 
the Massachusetts Harbour and Land Commission, and declared 
inadvisable on account of its cost, 


THE power going to waste at the Victoria Falls on the 
Zambesi River, in South Africa, is calculated at 25,000,000 horse- 
power, or five times that of Niagara. 


In Sweden the Government is attempting to favour 
the use of peat on railways, and has instructed the board of State 
Railways to utilise it wherever possible without incurriog loss, 


Tue centrifugal circulation pumps for the cooling water 
used by the surface condensers of the Ostre generating station, 
Copenhagen, according to Electrotechnische Zeitschrift, absorb 6 per 
cent. of the energy generated. 


WE understand that wireless telegraphic communication 
has been established between Diamond Island on the Bassein Coast 
and Slipper Island, Andamans. Messages passed satisfactorily for 
the first time on the 12th and 13th January. 


A suGGESTION that a shaft be sunk 12 miles for scientific 
exploration has recently been made, but it has been calculated that 
at that depth the pressure must be about 40 tons per square inch, 
which would prohibit shaft sinking by any known method. 


Tue total estimated weight of the 10,000 horse-power 
Kerr steam turbine is 150,000 lb. or 15 lb. per horse-power ; 
the floor space 12ft. by 15ft., or 8334 horse-power per square 
foot of floor space; the speed 1500 revolutions per minute. 


Or the Parsons steam turbines, about 1,000,000 horse- 
power are already in use: of the Laval turbines, about 3500, with 
a total of 100,000 horse-power; of Curtis turbines, about 
300,000 horse-power ; of the Rateau, 15,000 horse-power ; and of 
the Zoelly, 20,000 horse-power are in service. 


Ir is interesting to know that facilities for telephonic 
communication between this country and France has been further 
extended by the opening of three new lines. Bristol has been 
brought into vocal communication with Besancon, Lowestoft with 
Lons-le-Saulnier, and Leominster with Le Mans. 


In Berlin the height of buildings is limited by law to a 
little over 72ft Recently a petition was presented to the Ministry of 
the Interior asking that the building laws be somodified as to allowof 
steel frame buildings of greater height being erected. After con- 
sideration of the matter, the Ministry has refused the petition. 


A RECORD was recently established in the shipment of 
coal and coke from the Danston staiths, when 13,930 tons of coal and 
526 tons of coke were shipped in one day. The previous record was 
made on January 3rd, when a total of 13,708 tons of coal and coke 
were shipped ; but the more recent record exceeds this by 748 tons. 


Tur former Chief Constructor of the United States 
navy, who is now the president of a large shipbuilding company, 
recently put in a bid for a 14,000 ton armoured cruiser equipped 
with turbines. The proposition will attract attention, because 
hitherto the largest turbine cruiser is H.M.S. Amethyst, of 3000 
tons, 


Wuat is said to be the largest water turbine in the 
world is being installed in the new power house at Shawinigan 
Falls, Canada. It has a capacity of 10,500 horse-power, is 30ft. 
high from the base to the top, 22ft. wide overall, and 27ft. from 
centre to centre of the shaft bearings. The total weight is 364,000 
pounds, 


To prepare a good grease for arms, melt together in an 
enamelled or galvanised vessel 10 kilcs. of ceresine, white, first 
quality ; paraffin, pure white, melting point 40 to 45 deg. Cent., 
3 kilos.; and white vaseline oil—0-880 to 85—37 kilos. with moderate 
heat. Remove from the fire, let cool, and fill in tins while 
lukewarm, 


For use with superheated steam, it is said that 
probably an alloy with a nickel base would be most suitable for 
valves. Copper becomes rapidly weaker beyond 400 deg. Fah., 
and is quite unsuitable as a material for superheated steam. 
Copper alloys also appear to be on the point of disintegration at 
the above-mentioned temperature, 


ConsIMERING the enormous amount of metallic and 
mineral products brought out and sold on chemical analysis, it is 
surprising, says the Mining Magazine, that only spasmodic efforts 
have been made to establish uniform methods for technical analysis. 
The urgent need for such a standardisation of analytical methods 
has, however, been quite generally recognised. 


Ir is stated that Emile Wenz, of Reims, France, has 
recently applied kite-photography with success to geological 
pictures, and it is predicted that the field geologist of the future 
will find a kite and its camera essential to his outfit. M. Wenz 
succeeded in taking good photographs from a height of over 650ft., 
and found them very valuable in the production of maps. 


TueErE have been sent to the Navy Yard, Boston, for 
testing, several samples of a new kind of chain in which the links 
are made of thin steel and moulded without welding. It is 
believed that this weldless chain, is stronger than the other 
chains now in use in the navy, and if the tests prove this 
it will probably be generally adopted for use by the Bureau of 
Equipment. 


A NovEL clock, which may run for centuries, has been 
proposed. The motive power is a bit of radium salt, which 
operates on a vibrating piece of gold leaf, with alternating charge 
and discharge of electrical energy. Unfortunately no details are 
given as to how a record of the vibrations of the gold leaf is to be 
made. It would be tiring to count them, and the energy available 
would not work much mechani:m. 


Tur boring operations on land near Llangristiolus, 
Anglesey, have resulted in the discovery of the three-quarter seam, 
which comprises 20in. of excellent coal, with 10in. of cannel lying 
on top of it. It was struck at a depth of 69 yards from the surface, 
and it is expected that other seams will be come across, It is well 
known that three seams ranging from 3ft. to 6ft. thick are lying in 
close proximity to the three-quarter seam. 


In order to fasten metal to wood without the use of 
nails or screws, the metal parts may be roughened by the useof dilute 
sulphuric acid. As soon as the metal has been wiped dry, it is 
glued on with the best joiner’s glue to which a little glycerine has 
been added. This process is not only adapted for small plates or 
slabs, but also larger ones, but care must be taken that they touch 
the roughened wood surface evenly throughout. 


Ir is stated that some remarkable resemblances 
between the penetrating radium rays and N-rays on the one hand, 
and between the non-deflected ‘‘ polonium” rays and the N-rays 
on the other, have been discovered by J. Becquerel. These 
analogies appear in their respective behaviour to a sulphide screen. 
Both the former make the screen emit secondary N-rays, which 
stimulate the visual faculty, while the latter reduce the visibility 
of a crozs or patch of the sulphide, 





MISCELLANEA. 


A Maprip message states that the King of Spain has 
decided to give a prize for the Algiers-Toulon motor boat race. 


It is stated that there is no fear of a water famine at 
Manchester, where the stock of water is equal to 154 days’ supply. 


Tat Bexhill Corporation have entered upon a new 
departure in municipal trading by letting out on hire electrical 
heating and cooking apparatus, 


Waite a well-known aéronaut, Captain Suner, was 
descending in his balloon at Barcelona it struck an electric cable 
and caught fire. Captain Suner leaped from the car and sustained 
terrible injuries. 


It is stated that an expedition, organised on the Rand, 
has left Johannesburg to make another attempt to. recover the 
£250,000 worth of gold which was.on board the Dorothea when she 
foundered off the Zululand coast. 


Ir is reported by the Echo del’ Armée that the new 
French Minister of Marine has decided that naval manceuvres shall 
be resumed this year, after having been suppressed by M. Pelletan. 
Gratification is felt at this announcement. 


THE exhibition at Paddington, which is being organised 
by the Metropolitan Electric Supply Company at the Queen’s-road 
Baths, Bayswater, has met witha most gratifying response from 
the electrical trade. Every effort is being made by the 
promoters to make the exhibition attractive as well as instructive. 


TsE wireless telegraph station which has been under 
construction for some ‘ime by Lloyd's at the Red Sea extremity of 
Suez is expected to be in final working order about the middle of 
March, when wireless communication will for the first time be 
practicable with ships in the Red Sea provided with a wirele:s 
telegraphic apparatus, as well as throughout the entire course of the 
Suez Canal. 


Tue Peninsular and Oriental Steamship Company 
intends to establish a regular line of vessels from Grimsby to the 
ports which that company usually serves. For the present the 
ships will only be of small tonnage, but will be larger if the trade 
grows. An office has already been secured. The Wilson Company 
is also, it is stated, about to start a weekly line of steamers from 
Grimsby to Christiania, 

WE understand that Sir John Macdonald has proposed 
that in June motorists should make a general demonstration, that 
they should meet at centres throughout the whole country on a 
given day in full force, and give the world a really good oppor- 
tunity of judging of the magnitude of the movement. The com- 
mittee of the Automobile Club is going to consider details for the 
event at its next meeting. 


Tur Admiralty have decided to acquire a large depét 
at Portsmouth for storing gasoline for submarines and oil fae} for 
warships. With this end in view, the site of the gasworks has 
been purchased, and is to be added to the dockyard. New works 
are being built by the gas company elsewhere. All new warships 
are fitted for the use of liquid fuel, which is now so largely used in 
the Navy that a storage depét for it has become necessary. 


At the annual meeting oi the Hartlepool Port and 
Harbour Commissioners the chairman referred with satisfaction to 
the progress of the dredging operations for the improvement of the 
port, and mentioned that it would be necessary shortly to obtain 
sanction to borrow £30,000 or £40,000 for the provision of further 
dredging plant, in order to obtain a sufficient depth to enable the 
— class of vessels now engaged in the carrying trade to enter 
the port. 


A RECENT report by the United States Consulat Venice 
states that there is an excellent opportunity for the sale cf gocd 
and cheap motor launches there. ote the past year a company 
has been formed for the purpose of letting motor launches on hire, 
and already it possesses a number of these launches. Many 
Venetian families are beginning to have their private motor boats, 
and in the Consul’s opinion, others will buy when the right boat is 
produced, 


Ir is stated that the United States Naval Observatory 
will send out a party to observe the total eclipse of the sun on 
August 30th next. The eclipse will be total at Valencia, Spain, 
and also at Bingos, in the same country. Tunis, Africa, will also 
be a point of totality. The party will be among the most able 
ever sent cut for the purpose, and the personne/ has already been 
decided upon. The apparatus to be employed will be more 
elaborate than any hitherto employed for the purpose. 


THE seventh meeting of the Royal Scottish Society of 
Arts will be held in the Hall, No. 117, George-street, Edinburgh, 
on Monday evening, the 27th February, 1905, at 8 o'clock, Dr. 
Dawson Turner, president, will occupy the chair. Papers :—(1) 
On a ‘Gas Meter and Governor in Combination,” by D. Mactie. 
(2) On a “‘ Flash Lighter for Incandescent Gas-lighted Lanterns,” 
and (3) on a “Simple Apparatus for the Determination of C0, 
and other Gases,” by Henry 0’Connor, A.M. Inst. C.E. 


Iris greatly to be regretted, says the United States Army 
and Navy Jovrna/, that Congress refuses to provide the harbours of 
the United States with the submarine defence equipment so 
urgently recommended by General Story and Major Arthur Murray 
in their annual reports. It is thought that the fact that there is not 
one harbour in the United States that is properly provided with 
submarine mines and torpedoes is not generally known throughout 
the country, or, if known, the deep significance of the fact is not 
truly appreciated. 


AN improved system of gas lighting has been effected 
by the City of Westminster authorities in the lighting of that im- 
portant St. James’-square and the adjoining thoroughfares, 
including Jermyn-street, Charles-street, Ryder-street, and King- 
street. Sackville-street also, Shaftesbury-avenue, and, indeed, 
all the thoroughfares in the parishes of St. James and St. Anne, 
Soho, and in the Strand district, which until this winter were more 
or less dimly illuminated by the old-fashioned flat-flame gas burner, 
are now thoroughly well lighted by lamps containing two incan- 
descent gas burners. 


Notice has been given by Sir W. B. Richmond of his in- 
tention to move atan early meeting of the London County Council a 
motion to the effect that a special committee should be appointed, 
to bedesignated ‘‘ The Improvements Reference Committee.” He 
proposes that the duties of this committee shall be to advise the 
Council upon all proposals involving permanent or constructive 
work or designs in the selection of which artistic knowledge and 
taste are requisite. The committee would include among others 
the Presidents of the Royal Academy, the Royal Institute of British 
Architects, and the Institution of Civil Engineers. 


THe report of Sir William Crookes and Sir James 
Dewar on the composition and quality of daily samples of the water 
supplied to London for the month ended January 31st, states that 
of the 228 samples of water collected at various places from the 
mains of the Metropolitan Water Board taking their supplies from 
the Thames and Lea, all were clear, bright and well filtered. The 
results show that the quality of the water supplied to London during 
January was excellent. The general condition of the metropolitan 
supply continues to show that the water has been carefully filtere?, 
and that this operation, combined with storage end aided by 
deficient rainfall for the time of year, has raised the purity of the 
London supply above the average, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavs, 7 Kumpygasee, Vienna. 
CHINA.—Kagiy ap Watsu, Limirap, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp Curvitier, Rue de la Banque, Parisi 
GERMANY.—AsHER anv Co., 18, Unter den Linden, Berlin. 

F, A. Brocxnaus, Leipzic ; A. Twarrmuver, Leipsic. 
INDIA.—A. J. ComBripGg anv Co., Railway Bookstalls, Bombay. 
ITALY.—Logscuer anv Co., 807, Corso, Rome ; Bocca Frenzs, Turin. 
JAPAN.—KELLY anv Wacsu, Limirep, Yokohama, 

Z. P. Manuva avr Co., 14, Nihonbashi Tori & , Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

8, AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st, (Box 489), Capetown 

Gorpon anv Gotcu, Long-street, Capetown. 

R. A. Taompson anv Co., 88, Loop-street, Capetown. 

J. C. Juta anv Co., Capetown, Port Blisabeth, Johannesburg 

Bast London, Grahamstown, King Williamstown, Stellenbosch 

Hanpgv Hovss, Liurrep, Kimberley. 

Apams anv Co., Durban and Mariteburg. 
AUSTRALIA.—Gorpon anp Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. Taompson anv Co., 180, Pitt-street, Sydney ; Melbourne 

Adelaide and Brisbane. 

TuRNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonrTreat News Co., 886 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Co., 88 and 

85, Duane-street, New York ; Susscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—KeE iy anp Watsn, Limirep, Singapore. 
CEYLON.—WiavartTwa anv Co., Colombo. 
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SUBSCRIPTIONS. 


Tae Enotnere can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 


Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £l 98. Od. 


Cvcoru Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s.10d. 


If credit occur, an extra charge of two shillings and sixpence per annur- 
will be made. 


Foreign Subscriptions will, until further notice, be reccived at the rates 
given below. Foreiga Su bers paying in advance at these rates 
will receive Tue Enoingee weekly.and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoinexr, and 
accompanied by letter of advice to the Publisher. 


Tas Paper Cortss. Tacx Papgr Corres. 
1 


Half-yearly £0 188. Od. | Half-yearly .. Os. 38d. 
Yearly £1 168. Od. | Yearly .. .. .. £2 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


t@ The charge for advertisements of four lines and under is three 
for every two lines afterwards 
lines are one shilling. 
an advertisement measuresan inch 
All single advertisements from the coun 


SanSeh with ait preakienl sagutedtip, but eiguleciey exmavt ts gunses: 
nse! t ity cannot be - 
teed in any such case, All ¢: * weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted aniess delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the of the 
Paper are to be addressed to the Publisher, Mr. ney ; all other 
letters to be addressed to the Bditor of Tam Ewarwenn. 


Telegraphic Address, ‘‘ENGINEER NBWSPAPER, LONDON."’ 
Telephone—No. 13352 Central. 
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TO CORRESPONDENTS. 


£7 In order to avoid trouble and confusion we find tt necessary to injorm 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that anewers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4£aP All letters intended for insertion in Taw Encinezr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

427 ~We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 
Procress.—It is difficult to say definitely without knowing all the con- 
ditions. If ycu have plenty of boiler power steam will work out 
cheapest. If you have not, probably the gas engine and su tion pro- 


ducer would be the cheaper. The cost of power for the size of engine 
will be less with the gas than the steam, and less space and attention 
will be required. 

J. B. (Camborne).—The boiler is the Hereshoff ; we believe the patents 
lapsed some years ago. There are two coils, an inner and an outer. 
The inner is beehive shaped, aud the tube increases in diameter down- 
ward. It covers the fire. The water is pumped into the bottom of 
the outer coil and descends downwards through the inner, from which 
it enters the separator. Though a rapid steam raiser, great fluctuation 
in pressure and violent changes iu the level of the water in the 
separator occurred, owing to the pumps not drawing sclid water. 

L. W. G.—{1) You might try ‘Modern Electric Practice,” by Raukine 
Kennedy, The Gresham Publishing Compavy, but you had better see 
this book in a library before buying it, as there are five volumes and 
some of them deal with subjects which you may not want. (2) There 
is no reason why the exhaust pipe should not be carried in an overhead 
gallery. (3) We are afraid that we could not undertake to criticise 
designs. To do so we should have to go thoroughly into all the con- 
ditions and requirements, which would mean a work demanding far 
more time than we could spare for it. 

Licutnino Conpuctor. —The general continuity and the resistance of 
the ground plate of lightning conductors should be tested by means of 
a Wheatstone bridge, or some modification of this apparatus. The 
combined resistance of the rod and ground plate must not exceed 
one ohm, but each r. sistance should be tested singiy. In the case of 
ground-plate resistance it is usual to make use of gas or water mains 
preferably the latter—which may be near the couductor tested. The 
measuring wires must be soldered to the conductor rod and-to the 
pipe, or to both ends of the conductor, as the case may be. Of course, 
it will be necessary to know the resistance of the measuring wires, 
which will have to be deducted from the total resistance as shown by 
the instrument Unless y:u are accustomed to the measuring of 
resistances we would strongly advise you to s-cure the services of an 
expert. Possibly one of the engineers from your local electricity works 
would help you. 


INQUIRIES. 


WHEEL BALANCING MACHINE. 

S1z,— I am anxious to find particulars of a delicate machine for balancing 
wheels of various kinds of which I remember reading a description some 
years ago. Could you help me by asking your readers if any of them 
remember the machine I have in mind, and can give me any information 
about it’ B.C. 
February 22nd. 





MEETINGS NEXT WEEK. 


Giarcow University Enoinggrina Society. —Saturday, February 
25th, at 9.30am. Visit Provan Gas Works. 

Roya InstiruTion or Great Britain.—Friday, March 3rd, at 9 p m. 
Discourse, ‘Recent Advances in Wireless Telegraphy,” by Chevalier G. 
Marconi, LL.D., D.Sc. M.R.I. 

Tae Junior InstiTuTION oF EncingEerRs.—Friday, March 8rd, at 8 p.m., 
at the Westminster Palace Hotel. Paper, ‘Possible Improvements in 
Locomotive Practice,” by Mr. Walter Longland, A.M.I. Mech. E. 

Tae Crvi, aD MECHANICAL’ Enctneers’ Socrety.—Thursday, March 
2nd, at 8 p.m., at the Caxton Hall (late Westminster Town Hall). Paper, 
‘* Enginecring Expert Evidence,” by Mr. James F. Reade, A.M.I.C.E. 

Rontoen Socrety.—Thursday, March 2nd, at 8.15 p.m., at 20, Han- 
over-square. Ordinary general meeting. Di ion, “‘ The Ni ity of 
Accurate Measurement in X-ray and High Frequency Work,” by Dr. 
William Deane Butcher. 

Tax ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— Monday, 
February 27th, at 7.45 p m., at the Royal College of Science, Stepheu's 
Green, Dublin. Ordinary geueral meeting. Paper, ‘‘The Port of 
Dublia,” by Mr. J. P. Griffith, M. Inst. C.E. 

Tae InstiTvTIon oF ELecrricat ENcinggers.—Thursday, March 2nd, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary general meeting. Discussion, ‘‘Type 
Setting by Telegraph,” by Donald Murray, M.A. 

Tue InstircTion or Crivit ENGINEERS: ASSOCIATION OF YORKSHIRE 
Srupgents..—Thursday, March 2nd, at 8 p.m., at the Law Institute, 1, 
Albion-place, Leeds. Ordinary meeting. Paper, ‘‘Some Notes on Organ 
Construction,” by Mr. F. E. Tudor. Stud. Inst. C.E. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Friday, March 3rd, at 7.30 p.m., in the Lecture Theatre of the I iterary 
and Philosophical Society, Westgate-road, Newcastle-on-Tyne. Special 
meeting. T. consider tne present Board of Trade Regulations for Certifi- 
cated Marine Engineers, aud to suggest certain modifications. 


Tue InstrTuTION oF CrviL EnGcIngERs.—Tuesday, February 28th, at 
8p.m. Ordinary meeting. Discussion, ‘‘Surface-condensing Plants, and 
the Value of the Vacuum Produced,” by Richard William Allen, Assoc. M. 
Inst C.E. Wednesday, March Ist, at 2.30 p.m. Students’ visit to 
inspect the Works in progress for the Widening and Enlargement of 
Victoria Station, London, Brighton, and South Coast Railway. 

Society or Arrs.—Monday, February 27th, at 8 p.m. Cantor lectures: 
Ill. ‘* Internal Combustion Engines,” by Dugald Clerk, M. Inst. C.E, 
Tuesday, February 28th, at 430 p.m. Colonial Section. .‘‘The Manu- 
factures of Greater Britain—I. Canada,” by C. F. Just. Canadian Govern- 
ment Service in London. Wednesday, March Ist, at 8 p.m. Ordinar 
meeting ‘The British Art Section of the St. Louis Exhibition,” 
Isidore Spielmann, F.8.A. 
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THE LLANELLY DERAILMENT. 


CoLtoneL YorKE concludes his report on the 
Llanelly accident with the following words :—‘ The 
knowledge gained in this and other inquiries, in 
which tank engines of various classes have been 
concerned, makes it apparent that the question of 
the behaviour of tank engines of all types and 
classes, under different conditions of speed, requires 
investigation. I therefore suggest that the Asso- 
ciated Railway Companies be invited to appoint an 
expert Committee for the purpose cf inquiring into 
and reporting upon the subject, after which a classi- 
fication of these engines might be made according 
to the work for which each type is found to be 





suspicion. If not there is no reason why the 
suggested inquiry should not include tender engines 
also. The accident, the evidence taken, and Colonel 
Yorke’s report collectively constitute an interesting 
episode in railway history which will not be easily 
forgotten, and may well have somewhat important 
effects on the working of trains and the design in loco- 
motives in the future. We are not sure, however, 
that we quite understand what kind of inquiry 
Colonel Yorke favours, or on what basis the final 
recommendations of the proposed Committee would 
rest. We have said that we might refer to the 
evidence given concerning the Llanelly accident, 
and we propose to consider how far it can be utilised 
in determining the merits and demerits of any par- 
ticular type of locomotive. 

Now, the first thing to strike the reader about 
the evidence is its quantity. There is a great deal 
of it. Many persons had much to say, and they 
said it. The next aspect of the case is that all the 
evidence is quite curiously inconclusive. Signalmen, 
guards, drivers, platelayers, locomotive superinten- 
dents, inspectors of permanent way, all spoke 
There was no difficulty at all in adducing minute 
evidence relating to multitudinous details. But so 
far as the vital information wanted was concerned, 
the witnesses might as well have held their peace. 
Colonel Yorke, after hearing and reading it all, and 
examining the road and the wreck, confesses that 
he does. not know why the train was derailed. 
Neither does any one else. We must draw here 
a careful distinction. between knowledge and faith. 
More than one person holds that derailment was due 
to oscillation. But we have failed to find any precise 
statement of what is meant by oscillation, of its cause, 
and of how it operates to run a flanged wheel or wheels 
off a rail. The assertion that if an engine oscillates 
enough it leaves the rails, may convey an important 
truth ; but the statement as it stands lacks scientific 
precision. We have searched the report from end 
to end, and neither in the evidence given before 
Colonel Yorke nor that given at the inquest, is there a 
line to say how, even as a matter of opinion, oscillation 
causes derailment. In one place we gather that 
vertical oscillation is meant—a jumping up and 
down of the engine, due to a change of place in the 
longitudinal centre of gravity... Others appear to 
hold that the flanges of the wheels are violently 
forced right and left against the rails. They would 
burst the track if they.could, and, failing that, they 
jump it. The flange is, we believe, supposed to 
climb up the inside of the rail because of the lateral 
pressure of the former against the latter. Far be 
it from us to say that this is not true; but it is open 
to us to add that no proof of its truth appears in the 
report befo-e us. ~ 

It will be seen, then, that in more respects than 
one the evidence is incomplete and non-scientific. 
We have the deplorable fact that an engine got off 
the rails. That is a mechanical fact—a technical 
fact. It represents something in dynamics, the 
operation of some cause in a particular way; but no 
one is in a position to deal with it on its merits re- 
garded from this point of view. Leaving the actual 
derailment on one side, we come to puzzles which 
have received no consideration whatever. If our 
readers will turn to the diagram which we published 
last week, they will see that the tender was upset, 
although the driving and trailing wheels of 
the train engine Montreal remained on the 
rails. This appears to us to be very curious. 
It requires some violence to overturn a tender 
weighing about 34-tons. -No one appears to have 
traced out the way in which the overturning and 
breaking away from the engine were brought about ; 
at all events there is no evidence available on the 
subject. Another matter of very great interest is the 
fact that although the Montreal, as far as the four 
coupled driving wheels are concerned, remained on 
the road, yet the four bogie wheels were off it. We 
have here a possible explanation of the cause of the 
disaster, which is.at least as good as any other yet 
advanced. Let it be assumed that the bogie wheels 
of the Montreal left the rails, slewing the head of 
the engine to the right or left. This would drag 
the trailing end of the tank engine to one side, 
slewing its leading end to the other side, and 
causing the derailment, not of the leading but of 
of the trailing wheels of the tank engine. In strong 
support of this hypothesis we have the direct 
testimony of the driver of the train engine, who 
says :—“ The first feature that made me conscious 
something was happening was seeing the trailing 
wheels of the assistant engine in front of me leave 
the rails. I saw the right-hand trailing wheels drop 
inside the right-hand rail. Almost instantly after 
I saw the front of the engine leave the line, turn 
round to the right, and fall over on to its right side.” 
Colonel Yorke rejects this evidence, because in his 
opinion the marks of derailment are not con- 
sistent with it; yet we cannot find that there is any 











suitable.” It is clear that the tank engine is under 





serious objection to be urged against it. Let us for 








194 


THE ENGINEER 


Fes. 24, 1905 


——— 





—<—<—— ee 





the moment adopt the oscillation theory, and 
assume that the tank engine “ wagged its tail” 
violently. This would tend forcibly to derail the 
bogie; and as the leading bogie wheels carried only 
about eight tons, it needs no great effort of the 
imagination to see that it was much more probable 
that the bogie should be dragged off the road in the 
first instance than the trailing wheels of the tank 
engine. Once the bogie was off, however, the rear 
end of the tank engine must follow it. Something 
might have been learned by an examination of the 
fractures of the central drawbar and the two safety 
links between the engine and tender, but no evidence 
on this point was given. 

Next, we have the expression of opinion that the 
Montreal was able not only to pull the train, but to 
push the tank engine. There is no evidence that 
the pushing of an engine along a straight bit of road 
is more dangerous than pulling it. But the entire 
hypothesis appears to us to be wild in the extreme. 
The highest speed at which an engine could run, 
pulling no load, was discussed in public for the first 
time after the reading of M. Sauvage’s paper 
before the Institution of Mechanical Engineers on 
March 16th, 1904. But although it was shown that 
enormous power was needed to run at as much as 
70 miles an hour, nothing was adduced which would 
show that at the speeds attained by the unfortunate 
Great Western train the tank engine was unable to 
keep out of the way of the Montreal, which it must be 
remembered had behind it a tender weighing some 
34 tons, and a train weighing 196, cr 230 tons in 
ali. The evidence is that the couplings between 
the two engines were screwed up tight; but no one 
asked whether they were coupled on a curve or on 
the straight. Furthermore, one witness very perti- 
nently pointed out that if the train engine was push- 
ing the leading engine the steadying effect would be 
the same as that proper to close coupling. 

Two points remain for consideration, namely, the 
speed at the time of the accident, and the broken 
side rod. Obviously Colonel Yorke regards the 
speed as a vital matter. The right or wrong use of 
the tank engine in this case turned on speed, and 
nothing else. Now, according to the evidence of 
the driver and fireman of the Montreal, the train 
was not running faster than 30 miles an hour when 
it was derailed. He gave the time of leaving 
Llanelly as 1.14 p.m. The distance from Llanelly 
to the site of the accident is two miles 1095 yards. 
Everything turns on the precise time at which the 
train ran off the road. The evidence is conflicting, 
but such as it is, it goes to show that derail- 
ment took place at 1.20, or six minutes after 
starting. This gives an average speed of about 
30 miles an hour. Colonel Yorke appears to 
assume that acceleration was going on all the 
time, and that the train, beginning at no speed, 
had attained something near 60 miles an hour, the 
average of which would be half that for the whole 
run. But this is not necessarily the case. With 
two engines and a level road a speed of 25 or 
30 miles an hour might easily have been attained 
in much less than half the time, and the train might 
have been running for some distance at or about 
the average. Mr. Christison, divisional locomotive 
superintendent, thought the speed might be a little 
over 32 miles. But in all this there is a large 
amount of that uncertainty which is well repre- 
sented by the word “if.” Mr. Churchward was 
quite positive before the coroner’s jury that the 
speed didnot exceed 40 miles an hour. Weare dis- 
posed to think that on the balance of evidence he 
was right. 

There remains, lastly, the question of the broken 
coupling rod. Colonel Yorke is disposed to think 
that it may have given way and thrown the engine 
off the road; but he failed to find any evidence 
that it had struck or marked a sleeper or a rail. 
The probability is that it was broken when the 
engine fell on its side. Yet we fail to see why it 
should break instead of bending. Failure of that 
kind could only be due to that obscure form of 
change in the metal the nature of which is now 
being investigated by Professor Arnold in Sheffield. 

We have endeavoured to place before our readers 
such particulars as will enable them to arrive at 
some conclusion as to what those giving evidence 
had to say. The more carefully we consider it, its 
ignorance, its bias, and its contradiction; the more 
fully are we convinced that no one really knows 
how or why the train ran off the rails on 
3rd October, 1904. It will be seen, we think, that 
the first inquiry before the coroner, and the second 
before Colonel Yorke, really leave us so much in the 
dark that they can scarcely be said to have supplied 
anything to help vs to a decision as to the fitness of 
any type of engine for quick running. We have 
before now pointed out that it must not be supposed 
that because tank engines of a kind run off the 
rails now and then, those of another kind must also 
be unsafe. The notion that engines drawing express 





trains at high velocities have to depend on their 
tenders for keeping them on the rails is too disquiet- 
ing to be readily accepted as being true; yet, the 
hypothesis that all tank engines are only fit for slow 
running, simply because they have no tenders, 
means this or nothing. 


THE LIABILITIES OF TRAMWAY CONTRACTORS. 


A RECENT case in the High Courts involved the 
decision of a point of great interest to those who 
contract with local authorities for the laying or 
alteration of tramways. Upon the face of it the case 
only appears to affect contractors; but, as we shall 
show, it is likely to be of considerable moment to 
local and other bodies who claim the benefit of an 
Act passed in 1893, known as the Public Authorities 
Protection Act. The facts of the case, freed as far 
as possible from legal technicalities, are shortly 
these. In the year 1901 the London County Council 
obtained statutory power to “electrify” certain 
tramways in South London. As is well known, the 
system of electrification adopted by the Council 
involves considerable disturbance to the surface of 
the street. The Act of 1901 provides that, for the 
purpose of laying the tramways, the Council 
“may place, lay down, construct and main- 
tain in, under, or over the surface of any 
street such posts, conductors, wires, cables, 
and apparatus, and may make maintain such 
openings and ways in or under the surface of any 
street as may be necessary or convenient for such 
working, and (2) they may construct or make such 
alterations of the tramways, and may execute all 
such works on or in connection therewith in, over, 
or under the streets or roads in which the same are 
laid, as may be necessary for adapting the same to 
be so worked.” From this enactment it is clear 
that a statutory power of uprooting the street was 
conferred upon the Council _ In order to carry out 
the work of electrification, the Council entered into 
a contract with Messrs. Dick, Kerr, and Co. It 
was apparently a term of the contract that the 
existing horse tramway traffic should continue 
during the contractors’ operations. With a view to 
preventing any undue interruption of that traffic, in 
order to avoid tbe necessity of using only one track 
while the other was being altered, the contractors 
laid certain temporary “ turn-outs ” or “by-passes” 
in the streets at different points. These by-passes 
consisted of rails which were laid on and a little 
above the surface of the rest of the street in such 
a way that the wheels of passing vehicles might 
catch in them. An omnibus company brought an 
action against the contractors claiming damages for 
injuries occasioned to their vehicies in crossing these 
by-passes, and alleging that the contractors were 
either guilty of negligence in carrying out their works, 
or that they were guilty of a public nuisance in 
obstructing the highway. 

It is the defence raised to this action which is of 
interest to those who enter into contracts with local 
authorities. Messrs. Dick, Kerr and Co., alleged 
(1) that in laying the “ by-passes”’ or “turnouts” they 
were performing a statutory duty and were not 
liable; (2) that as regards certain parts of the claim 
they were protected by the Public Authorities Pro- 
tection Act, 1893. Dealing in the first place with 
the first defence, it is clear law that persons who 
are performing a statutory duty or exercising a 
statutory power are entitled to protection. Thus, 
if the Acts in question are authorised expressly, or 
by necessary implication, the contractors would be 
excused, although the doing of such acts might 
occasion a nuisance, public or private. In dealing 
with the defence which was raised upon this 
ground, Mr. Justice Warrington,- who tried the 
case, said :—‘ It is contended that the works con- 
structed by the defendant, ¢.y., by-passes, are works 
necessary for adapting the tramways to be worked 
by electricity, and are therefore authorised by the 
Act. The Act points to permanent alterations, not 
to temporary expedients for carrying on the tram- 
way traffic. In my opinion, the works they have 
constructed are not necessary for adapting the 
tramways to be worked by electricity, but were 
necessary, if at all, for maintaining the tramcar 
services uninterrupted. Works for this purpose 
are, in my judgment, not covered by the Act, and 
the defendants are accordingly not protected by it.” 
In other words, the learned judge held, rightly or 
wrongly, that in so far as their works related to the 
maintenance of the existing traffic the contractors 
were not protected. But it is presumed that if the 
contractors bad found it necessary, or thought 
proper, to block the whole street the omnibus 
company would, in the learned judge’s view, have 
had no redress on the ground that traffic was 
obstructed, unless, of course, the County Council’s 
Act provided that the traffic should not be altogether 
interrupted during the progress of the works. We 
now turn to the other defence which was raised, 





namely, that the defendants were entitled to the bene. 
fit of the Public Authorities Protection Act, 1813. 
That Act was passed in order to “ generalise and 
amend certain Acts for the protection of persons 
acting in the execution of statutory and other 
public duties.” It provides—by Sec. 1—“that 
where after the commencement of the Act any 
action, prosecution, or other proceeding is com. 
menced in the United Kingdom against any person 
for any act done in pursuance or execution or 
intended execution of any Act of Parliament or of 
any public duty or authority or in respect of any 
alleged neglect or default in the execution of any 
such act, duty, or authority,” (a) the action must 
be commenced within six months; (b) a successiu] 
defendant shall have costs as between solicitor and 
client. There are certain other privileges imposed 
by the Act which need not be considered here. \s 
an illustration of the class of case to which this 
Act has been held to relate, it may be mentioned 
that if a man were injured in a tramway accident 
on the system of the London County Council he 
would have to issue his writ in an action (or 
damages within six months of the accident. In 
the case under notice, the defendants alleged 
that with regard to some of the items in the 
plaintiffs’ claim they were in respect of acci- 
dents which had occurred more than six 
months before the action was brought, and were 
therefore statute barred. It was argued that the 
contractors stood in the shoes of the County Council 
and were, therefore, protected. This argument did 
not prevail. Mr. Justice Warrington said :—« In 
the absence of authority I should have been pre. 
pared to hold that contractors undertaking work for 
their own profit are not within the protection of an 
Act passed as this is ‘for the protection of persons 
acting in the execution of statutory and other public 
duties.’’’ His Lordship referred toa recent case in 
the Court of Appeal as an authority, and then gave 
judgment for the plaintiffs, leaving the damages to 
be assessed. 

The amount of damages involved was small, and 
the fact that the contractors were held liable 
to pay them is not therefore of great moment. 
But the whole case gives rise to the reflection— 
what is the position of a local authority which 
employs a contractor with regard to the Public 
Authorities Protection Act? Mr. Justice Warring- 
ton has held that the contractors were not acting in 
the performance of a statutory duty so as to come in 
under the Act. This being the case, were they 
entitled to any protection ai all when they broke up 
the streets? They never obtained direct parlia- 
mentary sanction todo so. The Act of Parliament 
was obtained by the County Council, with whom 
the contractors were under contract. For instance, 
while the works were in operation, the contractors 
probably had to fence and light a certain portion of 
the highway. If they were not performing a statu- 
tory duty, either directly or under the wgis of the Lon- 
don County Council, what was there to prevent an 
indictment fornuisance being preferred against them ? 
This is one of those curious dilemmas which 
sometimes occur in the construction of Acts of Par- 
liament. We have often protested against the 
policy of the Public Authorities Protection Act, by 
which an undue preference is given to the municipal 
trader. Yet, if the Act is on the statute-book, it 
would seem fair to extend its benefits to contractors 
who take over the duty and responsibility of the 
local authority. 

The decision in this case appears to us to affect 
the interest of every local authority which is en- 
titled to the protection of the Act of 1893. Ifa 
local authority were to lay a tramway themselves, 
they could claim the benefit of the Act; but it 
seems that a contractor employed by them has no 
such protection. What, then, is the position if, as 
in the present case, judgment is recovered against 
contractors? Suppose the local authority are under 
contract to indemnify the contractor. Must he be 
indemnified against a claim which could not have 
been successfully preferred against the local 
authority themselves? We shall not be surprised 
to see this point raised on some future occasion ; 
in the meantime, it seems that the decision under 
review greatly lessens the value of the Act of 
1893 to local authorities who employ contractors. 
The case, at any rate, points one moral—namely, 
the necessity of a contractor obtaining an indemnity 
from the local authority with which he has to 
deal. Such an indemnity is probably implied in 
law; but it should, nevertheless, be made quite 
clear in the contract that the contractor is not to 
be held liable for claims for damages made against 
him in respect of works which he has executed 
carefully and skilfully. 


RAILWAY ACCOUNTS. 


Tue half-yearly meeting of the shareholders of 
the London and North-Western Railway Company 
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took place on the 17th inst. It was presided over 
by Lord Stalbridge, the chairman of the company. 
A particular interest attaches to the meeting, for 
it was hoped that a motion for a change in the 
company’s system of keeping accounts might be 
carried. Some time ago a reforming body, known 
as the Spens Committee, because of the name of 
the gentleman who had mainly called it into exist- 
ence, was formed with the object of inducing the 
directors to collect and make public certain statistics, 
and utilise these statistics in the conduct of traffic and 
the preparation of the accounts. The directors had, 
however, no difficulty in swamping an amendment 
by Mr. Burdett Coutts by 256 votes against 55, and 
50, for the time being, nothing will be heard of the 
reform in the proposed direction. 

It must be understood that the question at issue 
is one of principle, not of detail. It goes to the 
very root of the working of a railway and the 
management of its traffic. Those who advocate 
change point out that in every successful business 
the cost of each department can be told with a 
greater or less approximation to minute accuracy. 
{n railway working no such information exists or is 
sought for in this country, with a few exceptions. 
Thos3 who advocate reform maintain that the 
accounts should be prepared on the ton-mile and 
passenger-mile system, instead of the train-mile 
system. The subject is large, and the questions 
at issue involved, and to handle them in detail 
would but weary our readers. We shall con- 
tent ourselves with the passenger mile, leav- 
ing the ton mile out of consideration. Figures 
are published showing the total number of pas- 
sengers carried in any half-year, the total receipts, 
and the train miles; but it is impossible to say from 
these figures whether it is or is not practicable to 
effect economies, to add to efficiency, or augment the 
popularity of the service. The information most 
needed is the seating accommodation provided in 
each train and the actual number of passengers 
carried. The experience of all railway travellers is 
the same. Certain trains are filled to overflowing ; 
certain other trains are run with about one-fourth 
of the seats occupied. There ought not to be 
much difficulty in arriving at the average num- 
ber of passengers carried on each train in daily 
service. The number of tickets issued for it is, of 
course, known. But no use is made of the figures. 
Not long since we made careful inquiries in 
various directions. We were assured that no precise 
information is available as to the average number of 
passengers per train. Fearing that the information 
was held back lest it should be made public, we 
asked to be supplied with it in confidence, and 
were again assured that it does not exist. It is not 
worked out from the books. In this matter we 
believe that the railways of Great Britain and 
Ireland stand alone. The figures are available in 
Germany, France, and America, at all events. 
Their value lies in the circumstance that the num- 
ber of coaches hauled, or the number of trains run, 
can be made morenearly just what is needed than can 
possibly be the case under the present system. 
We may cite a particular very fast train from the 
Midlands. It consists normally of a large dining 
car and four other heavy bogie coaches. A very 
powerful locomotive is needed to haul the train over 
a hilly road. Now, this train carries on the average 
35 or 40 passengers, about a dozen of whom are 
first-class. Is it too much to say that this train 
contains, at least, two huge coaches too many? So 
far as can be gathered from the half-yearly state- 
ment of accounts, the directors do not in the least 
know how many passengers use this train on the 
average. No doubt the “returned empty ” argu- 
ment is valid for many trains, but does not affect 
the fact that information is wanted. 

We have heard it contended that the difference 
in the cost of hauling a light or a heavy train is so 
small that it cannot affect accounts. This is cer- 
tainly not the view taken by the locomotive super- 
intendent. Year after year we find that heavier 
and yet heavier locomotives are being used. It 
is quite within memory that an express engine and 
tender cost from £2000 to £2300. The price of 
one of the modern big engines is at least twice 
as much. There is not a man in the locomotive 
department of any British railway that does not 
know that rolling stock is continually being hauled 
about the country without the least necessity. 
Although we have an enormous increase in loco- 
motive power, there is no corresponding increase in 
the number of passengers carried. Thus, for 
example, the London and North-Western Company 
during the last half-year carried 540,000 fewer 
passengers than it did in the corresponding half 
of last year, representing a loss of £13,459 in 
money. Was there any corresponding reduction 
in the weight of rolling stock moved daily? We 
venture to assert that there was not. Various 
excuses are made for the extravagant use of 





rolling stock, but these are all beside the mark so 
long as the facts are not known. One may be 
mentioned, because we have it on the authority of a 
high railway official—a man well versed in railway 
economics. He holds that the system of “ tip- 
ping” guards is largely responsible. We leave our 
readers to consider what their own experience 
is. In the making up of trains a good deal is left 
to the guards who are supposed to know better 
than anyone else how many seats should be 
provided. It does not appear to be anyone’s 
business to determine whether a train is or is not 
too big. We have, however, not the smallest hesi- 
tation in saying that if the locomotive superintendent 
were given a voice in the matter an immediate 
change for the better would be effected. 

Certain statistics are collected by every railway 
company which are not intended for publication in 
the daily Press. They circulate, however, among 
railway men; they are interesting, valuable, and 
occasionally startling; but they bear only indirectly 
on the accommodation provided in passenger 
trains. After a good deal of pressure had been 
brought to bear on traffic managers, directors, and, 
above all, on district goods managers, ton mile 
statistics were got into reasonable shape, and one 
direct result has been a considerable reduction in 
the ton miles run on several of our more important 
railways. If this has been possible for goods and 
minerals, it ought to be possible for passengers. If 
trains are not half filled, then let them be reduced 
in length till they are. A dozen reasons may be 
urged, according to each of which any change in 
existing methods is impossible. Nothing more is 
wanted, however, than a strong man. It is foolish- 
ness to assert that our passenger traffic is carried 
on with maximum economy. We do not for a 
moment advocate parsimony. The travelling public 
should be treated liberally. But no one can say 
with any attempt at precision where extravagance 
ends and economy begins unless he is in possession 
of information which does appear to be available at 
all. The motives of the Spens Committee seem 
to us to be excellent; and we think it a pity that 
the directors of the London and North-Western 
Railway should continue to adhere to a policy 
which day by day becomes more antiquated and 
inadequate. 
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THE PROGRESS OF GAS SUPPLY. 


Goop news for gas engineers, for makers of gas-pro- 
ducing plant, and for gas engine builders, is contained in 
two parliamentary returns issued this week, which indicate 
in an impressive manner the great progress which gas 
undertakings continue to make, notwithstanding the 
headway achieved also by the electric light. One of 
these returns, which summarises the accounts of the gas 
companies for the year 1903, shows that such undertakings 
keep on increasing in number. In 1882 there were 352 
undertakings selling 45,484,000 thousands of cubic feet of 
gas to 1,055,000 consumers. Ten years later—in 1892— 
there were 429 companies, supplying 66,700,000 thousands 
of cubic feet to 1,213,000 consumers. In 1903 the number 
of such undertakings had further increased to 459, with 
the large paid-up capital of over sixty-seven millions 
sterling (£67,417,000), and they supplied 93,923,000 
thousands of cubic feet of gas to 2,385,348 consumers. 
Meanwhile even greater progress was demonstrated by 
gasworks owned by local authorities. In 1882 these 
numbered 148, and supplied 21,129,000 thousands of 
cubic feet of gas to 916,962 consumers. Ten years later 
this number had advanced to 182, supplying 34,531,000 
thousands of cubie feet of gas to 1,172,704 consumers, 
whilst in the year 1903-4 thera were 260 gas under- 
takings owned by local authorities, producing 57,754,000 
thousand cubic feet for 1,946,777 consumers. Taking the 
two sets of returns together, it appears that in 1903 there 
were 719 undertakings extant (ordinary and municipal), 
with a paid-up capital of £117,972,458 ; and they supplied 
151,677,693 thousands of cubic feet to 4,331,125 con- 
sumers. This last-named capital of nearly 118 millions 
sterling invested in gas production and supply gives 
some idea of the magnitude of the British gas engineering 
industry, and it is gratifying to find that this important 
department of engineering continues to make headway 
in face of growing competition from other descriptions 
of light and power. The extent to which gas-making 
machinery and piant are employed in some individual cases 
is nearly as remarkable as are the preceding aggregates. 
The Birmingham Corporation supplied in 1903-4 as much 
as 6,151,192,100 cubic feet, thus heading all the local 
authorities of the kingdom. Glasgow took second place 
with 5,650,033,925 cubic feet, whilst third place was 
occupied by Manchester with 4,725,152,000 cubic feet. 
This class of business has also an excellent effect upon 
the coal, oil, and chemical trades, as will be seen when 
it is further pointed out. that in making the foregoing 
quantity Birmingham used considerably over half a 
millions tons of coal—519,649 tons—besides 3.442,452 
gallons of oil, and 34,396 gallons of benzol. It is satis- 
factory to find that most of the gas companies make good 
profits. For instance, the seven companies in Warwick- 
shire pay dividends ranging from 4 per cent. at Bedworth 
to 15 per cent. at Warwick; of six Worcestershire com- 
panies three pay 10 per cent.; and twelve of the fourteen 
Staffordshire companies also pay 10 per cent. It is very 
evident from the returns to which we have called attention 
that the days of gas engineering as an industry are by no 





means numbered. Indeed, that industry would seem 
almost to have acquired a fresh lease of life since the 
progress of electricity has, so to speak, put it “on its 
mettle.” There is evidently so great a demand for light 
and power that there is plenty of room, as yet at any 
rate, for both gas and electricity to run side by side as 
friends rather than as rivals. The increasing proportion 
of gas which is being supplied by gas companies, both 
ordinary and municipal, for gas-engine-driving, is a pleasing 
feature of the situation, 


LABOUR LAWS IN NEW ZEALAND. 


TEN years ago the Government of New Zealand passed 
that famous compulsory arbitration Act of which so 
much was expected. It was essentially an Act devised 
by labour for the protection of labour, and the unexpected 
events which have followed its progress must be ag 
bitterly disappointing to its promoters as to the theorists 
who saw in it the machinery for the prevention of trade 
disputes. It was thought that by “curbing the greed of 
tke capitalist” the workman could profit. The master 
was therefore hemmed in by various provoking restric 
tions, and lest some workman less rigid in his views than 
the great body of his fellows should be tempted for his 
own benefit to break in the smallest part the. smallest of 
the laws, provision was made for his summary punish- 
ment. Thus, by deterring by threats of punishment 
both the offender and the offendee, the law was established 
on an apparently solid basis. We say apparently, because 
the seeming solidity was real hollowness. A careful and 
moderate article in the Melbourne Argus shows that the 
position is not nearly as secure as the labour party 
supposed. ‘The restrictions on employment, and par- 
ticularly the insistence on high wages, has had the 
natural result. The cost of everything, including the 
necessities of life, has risen considerably, and with it 
the value of land and house property has also been 
augmented. Consequently, the workpeople find them- 
selves little, if any, better than they were ten years ago. 
They receive higher pay, but the cost of living is also 
higher—the purchasing power of wagesis less. Thatistke 
invariable result of excessive interference with the liberty 
of the subject to make his own bargains. The injurious 
character of the Arbitration Act is now being brought 
home to the general public of New Zealand by its exten- 
sion in a recent Act—the Shops and Offices Act—-to 
matters which come more within their own sphere than 
does factory management. This Act extends to shops 
and offices the same measures that have hitherto applied 
to factories. It was only brought in last session, but 
there is already a great outcry against the inconvenience 
that it has caused. The irritation is such that it may 
lead not only to the repeal of this particular Bill, but a 
revision of the whole law. An interesting fact is that 
the employers are meeting labour on its own ground. 
The unions of employers rose from 43 in 1900 to 104 at 
the end of last year, and the membership quadrupled in 
the same time. The employers are thus becoming a 
powerful and united body—registered by the irony of 
circumstance under the Arbitration Act itself—and as 
they have found out that the increased burden which the 
Act imposes can be placed upon the consumers, and the 
majority of the consumers are the working classes, there 
is not unlikely to be serious trouble in the not distant 
future. Need we invite our own economists, and particu- 
larly those who seek for further restrictions in the dealings 
of capital with Jabour, to follow the developments with 
care? 

SPARKBROOK SMALL ARMS FACTORY. 

BrruinGHam is disturbed, and not unnaturally, by the 
decision of the War-office to give up the manufacture of rifles 
at the Royal Small-arms Factory at Sparkbrook. Public 
protest has been made at meetings which overflowed, and 
strong resolutions have been passed. The matter is one 
of considerable importance to Birmingham, since it affects 
the employment of several hundreds of men, and coming 
at a time when the labour market is dull, the decision 
has naturally stirred up much resentment. The desire 
to collect the whole manufacture of rifles at Enfield is an 
old one with the War-office, but no really sound reasons 
for doing so have ever been advanced, and there 
are many cogent arguments against it. In the first 
place, Birmingham has a certain prescriptive right 
to make rifles for the Government, it has done it for 
many years, and as it is a centre of the gun trade, 
there are always plenty of experts in the particular 
trade available when a sudden call is made. Then, 
again, the Sparkbrook factory was fitted up at con- 
siderable expense for the manufacture of rifles, and 
to reduce it, as is suggested, to the secondary 
position of a repair shop would unquestionably lead to a 
waste of money. Finally, the policy of collecting the 
manufacture of rifles into one establishment is, and we 
think rightly, considered unwise, and even dangerous. 
Even in times of peace a strike or an epidemic might 
reduce the number of men at work, whilst a conflagration 
of a serious nature would hamper seriously, if it did not 
entirely arrest manufacture; on the other hand, Enfield 
occupies a position too near the coast and too open to 
attack to be safe from interference in the case of a foreign 
invasion, whilst Birmingham, owing to its central 
position, is far less likely to suffer from such a cause. A 
strong case is being made out by the parliamentary 
representatives of Birmingham, and we trust that the 
War-office will be convinced by their arguments, and will 
re-establish Sparkbrook in its old position. 








Tue Canadian Pacific Railway has completed the 
purchase of the Esquimault and Nanaimo Railway, of which 80 
miles have already been built, while the further construction of 
the line is authorised along the entire length of Vancouver Island, 
The transaction is an important one, 
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THE MOTOR CAR SHOW AT OLYMPIA. | 
No, II.* 

In addition to the new vehicles described in our last | 
issue, this year’s Show served to bring before the public | 
at least two further new inexpensive cars. One of these | 
hails from Ireland, and is called the Chambers. It is | 
placed on the market at the price of £170, and is designed | 
to carry either two or three persons abreast, without | 
making the over-all width excessive. The arrangement 
of the seats is an improvement on most three-seated cars, | 
and seems to be original. The 7 horse-power engine is of | 
the horizontal pattern, with two opposed cylinders, 3{in. 
by 4tin., driving cranks set at 180deg. Power is trans- 
mitted to the rear axle by a chain through an ingenious 
system of epicyclic gearing, to give three speeds forward | 
and one reverse, and these can be changed from the | 
steering pillar. The engine is water-cooled by natural | 
circulation, and the radiator is larger than usual, with 
plain straight vertical tubes. The fore part of the car, 
instead of being carried on the axle by plate springs, in 
the usual way, is supported on helical springs. Although 
by some this may be considered doubtful practice, owing 
to the want of lateral rigidity which results, it must be 
admi‘ted that in the Chambers car there seemed to be 
no weakness in this direction. 

The other new light vehicle is the product of Messrs. 
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Fiz. 13—NEWMAN SPEED GEARING 


James and Browne, of Hammersmith, and embraces many 
of the features of the more powerful cars built by this 
firm. This car has a two-cylinder horizontal engine with 
the cylinders opposed, and developes 8 brake horse-power | 
at 800 revolutions per minute, while the valves are easy 
of access. The whole of-the engine and gear is self- 
contained, and bolted together; it is hung in the frame 
by a three-point suspension. Its position keeps the 
weight low and central, and no part prajects above the | 
frame so as to interfere with the body. The engine shaft 
lies across the frame. When the top speed is in use the 
driving sprocket runs “solid” with the engine shaft, so 
that the single inside driving chain forms only one step 


' their outer ends to studs C,, Co, Cs, Cy, each stud being 


| of the roller type, and drive in only one direction, and 


| in any way tothe pinion G. 


A highly ingenious form of variable speed gear—the 
Newman—giving a complete range of speeds from zero 
to the maximum, was shown by Messrs. Johnson and 
Phillips. We shall endeavour to describe its action by 
means of the diagram, Fig. 18. On the end of the 
constant speed shaft is an excentric of variable throw, 
the throw being altered by suitable mechanism. The 
centre of this excentric is shown by the circle A, and 
when the constant speed shaft is in rotation, the point A 
revolves iri the dotted circle shown passing through A. 
Connected to the variable excentric A are four arms, 
shown by the lines B,, B2, B;, By, which are connected at 
fixed in the clutches D,, Da, Dy, Dy. These clutches are 
release when turned in the opposite direction. The 
clutches D,, D., Ds, D,, turn on pins E,, E,, E,, Ey, which 
are fixed into the back of the casing. surrounding the 
gearing. The clutches are surrounded by toothed rings 
F,, F., Fy, Fy. These four rings all gear with one 
common pinion G in the centre, this pinion being fixed 
on the end of the variable speed shaft. It must be 
understood that the excentric A is not directly connected 
When the excentric revolves, 
it will be seen that the clutches are moved backwards 
and forwards at each revolution of the excentric through 
an angle depending on the throw. The greater the throw 
the greater will be the angle, while if the throw is reduced 
to zero, i.e., if the centre of the excentric is made to 
coincide with the centre of the constant speed shaft, the 
clutches will be at rest. As each clutch moves backwards 
and forwards it drives its gear ring through a certain 





distance and then releases, but it must be observed that 
before it has released, the next clutch has taken up the 
driving, and that therefore the motion of the pinion and 
variable speed shaft is continuous, and its speed depends 
on the angle through which the clutch oscillates, this 
angle being controlled by the throw of the excentric. | 
With zero throw the variable speed shaft is at rest, but | 
begins to move as soon as the excentric is given a slight | 
throw, and attains a maximum speed with the maximum | 
throw of the excentric. Of course, the apparatus may be | 
applied to mechanism other than that used in motor 
vehicles. 

The Rolls-Royce car exhibited by Messrs. C. Rolls and 
Co. is a British-built vehicle which, although not em- 
bracing any radical departures in design, gives evidence 
that it is the outcome of sound practical experience with 
existing standard types of motor vehicle mechanism. The 
motor has two, three, four, or six vertical cylinders, 
according to the power of the car. The 10 horse-power 
car has two cylinders, 33in. diameter by 5in. stroke, and 
gives the full power at 1000 revolutions per minute. The 
cylinders form one casting and the inlet valves are on the 
top. The crank shaft is cut out of a solid nickel steel 
forging, and has a central bearing. The main bearings 
are bushed with phosphor bronze and are lubricated by 
both ring and splash methods. The cranks are oiled 
centrifugally as well as by splash. The clutch is of the 
internal cone type, with leather and cast iron faces. It 
is of large diameter with a wide face, and the “ external ” 
is made up of a heavy section of the fly-wheel to ensure 


| 


| the friction surfaces remaining cool even though through 


imperfect manipulation the clutch may be required to 

















driven by four keys. The bevel wheel is turned out of g 
solid steel forging; while its teeth, and those of the 
pinion, are planed to a high degree of accuracy. The 
pinion meshing with this bevel gearing is turned solid oy 
its shaft, and has a substantial bearing on each side 
The differential gear is of the spur type, the wheels and 
pinions being cut out of nickel steel. Ball bearings are 
used only to take end thrust. The radiator is made of 
vertical thin solid-drawn brass tubes with horizontal 
brass plates. The ignition is of the high-tension pattern 
with accumulators. The lubricator is placed on the dash 
board, and consists of a neat aluminium vessel, containino 
a pump which is mechanically driven from the engine by 
belt, the pump being used to force oil continually at 4 
pressure of approximately 201b. per square inch, and can be 
regulated to give the necessary feed to the various bearings 
about the chassis, the regulation being adjusted at wil! by 
conical screws on the top of the sight feeds. A hand. 
pump is also provided by which the engine can be given 
an extra supply, or be filled after being emptied for 
cleaning. The water pump consists of a pair of cut 
bronze wheels on bronze shafts running in a bronze 
casing. It is driven by one of the half-speed shafts 
through a flexible “drive,” thus running only at about 
200 to 600 revolutions per minute. 

In view of the rapidly increasing adoption of motor 
vehicles for omnibus purposes much interest was shown 
in this department of the Exhibition, and the two chi-f 
rival systems were both represented. Clarksons, Limited, 
of Chelmsford, exhibited several public service vehic|:s 
propelled by steam engines, including a new double-deck 
omnibus, to carry thirty-two passengers, for the London 
Road Car Company. This has a new semi-flash boiler, 
built up of horizontal coils of tubes, with the feed-water 
entering at the top. The engine has four cylinders, 4in, 
by 4in., and is capable of developing 32 brake horse. 
power at 600 revolutions. It is compound, with cylinders 
opposite each other. In this vehicle the driver's seat is 
placed on top of the bonnet to economise the length of 
the frame, and to give a good view of the road to the 
operator. The condensing surface is larger than usual, to 
avoid the discharge of steam, and a fan is provided to 
induce a draught through the radiator. The lubrication 
of the engine is entirely automatic and forced. The 
standard type of paraffin burner is used. The engine 
drives the road wheels by means of chains, and the 
frame of the chassis is trussed to enable the use of a light 
steel channel. The wheels are shod with solid rubber 
tires, and the weight of the vehicle is about 44 tons. 

Much interest was displayed in the petrol carriages for 
public service shown by Messrs. Straker and Squire, of 
Bush-lane, London. The tested vehicle, minus body, 
which recently completed, with much success, the Auto- 
mobile Club’s 2000 miles trial, was on view. T'rom a 
brief external examination, the vehicle, with the exception 
of the solid rubber tires, seemed little the worse for the 
severe ordeal through which it had passed. The petrol 
engine has four vertical cylinders, and is rated at 24 horse- 
power. The chief feature of the engine consists in the 
placing of the cam shaft, which actuates the inlet and 
exhaust valves, as well as the ignition tappets, on the top 
of the cylinders. By this means the inlet and exhaust 
valves are arranged at opposite sides of the cylinders, 
and are actuated by one common shaft driven off the 





























Tee ENGineer” 

















Fizs, 14 and 15—THORNYCROFT’S 40-FOOT PETROL TORPEDO LAUNCH 


from the engine to the road wheels. 





The crank chamber | slip considerably. 


The spring is of special pattern, to | crank shaft by means of skew bevel gear and a vertical 


is connected to the gear-box by a circular casing in two | give practically constant pressure through its considerable | shaft. The valves are actuated by rocking levers, and 
parts bolted together, which forms a bridge, and encloses | range. No end pressure is exerted on any rubbing faces | are easily removable through openings immediately 


the fly-wheel and clutch. 


| when the clutch is transmitting power. The clutch is | beneath them. Inspection doors are provided on each 


Another light car, though not entirely new, deserves | self-contained with a view to ensure concentricity, and is | side of the crank chamber, giving easy access to the 
mention on account of its remarkably low price. This is | connected to the change-speed gear-box by a universal | connecting-rods and crank shaft. The latter is carried 


the 6 horse-power Speedwell voiturette to carry two 
persons. 


The motor in this case has a single vertical | having three forward speeds and one reverse speed, with | nickel steel. 


| joint. long bearings, and is made of forged 


The change-speed gears are of the sliding type, | on three 
stee 


The connecting-rods are hollow 


eylinder, 90 mm. by 110 mm., with mechanically-operated | a direct drive on the highest forward or third speed. The | drop forgings, and are four and a-half times the 


valves. The power is transmitted through cardan shaft normal gears are “low,” so that the car can run / length of the cranks. 
and clutch to the usual type of gear-box, and thence | up moderate hills without changing from the top | 
Two forward | speed. Care has been exercised to make all the parts 


to the live back axle by a central shaft. 


The ignition is by low-tension 
magneto. The magneto is bolted down to a bracket 
forming part of the crank chamber casing, and is 


speeds and one reverse speed are provided. The main from solid forgings of specially tough case-hardened steel. | driven at the same speed as the engine by a fibre spur 
frame is tubular, and the road wheels are of the artillery The rear axle consists of a central aluminium case con- | wheel direct off the crank shaft. The igniters are operated 
pattern. This car weighs about 8 cwt., and is placed on taining the bevel gears and differential, and flanged and | direct off the cam shaft, which actuates the make- 
the market at 125 guineas, and must be considered excel- | bolted to this case are two solid-drawn steel tubes. | and-break contacts in ‘the interior of the cylinders. 


lent value. 
Engineering Company, Limited, Knightsbridge, S.W. | 
* No, I, appeared February 17th. s 





Its builders are the Speedwell Motor and | Inside.these tubes revolve the axles, which are made of | There are two gear-boxes—one provides three changes of 


nickel steel forgings. The outer ends of these axles are | speed and one reverse, and the other box contains the 


~ | turned to a taper to receive the road wheels, which are | countershaft and differential gear. There is also a gear 
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ratio change on the third-motion shaft, which in its turn 
drives by chains on to the back axle. The change speed 


| 


in the first box is effected by two levers 1 and 2, and that | 


in the second by a third lever. The reverse is effected by 
noving the first lever backwards. By actuating the gear 
change in the second gear-box, the three speeds con- 


tained in the first gear-box can be doubled or halved. By | 


making use of these two ratios there are, therefore, six | 


available speeds, without the complication of a six-speed 


Motor Company, Cowes; and J. W. Brooke and Co., 
Limited, Lowestoft. 

In the propulsion of boats by explosion engines which, 
of course, are non-reversible, it is necessary, in order to 
reverse the direction of motion of the vesssl, either to 
provide reversing gear to cause the propeller to turn in 
the opposite direction, or to twist the if es round in the 
boss, so that while the whole revolves in the same direc- 


| tion the action on the water will be reversed. The latter 


have several advantages, namely: A blade can be easily 


| replaced; the pitch can be modified when reversing to go 


vear-box. The speeds are approximately as follow :— | 
High ratio, 3, 9, 14 miles per hour; low ratio, 14, 44, 7 
yniles per hour. 


Thornyerofts showed among other vehicles a 5-ton | 


steam wagon with a locomotive type of boiler which is | 


fired from the top of the fire-box. The engine is com- 


pound, with cylinders 4}in. and Tin. by 7in., and has slide | 


valves. The transmission is on the usual system adopted 
by this firm. The wheel-base is 11ft. 9in., and the track 
of the rear wheels is 5ft. 8in.; the tread of the wheel is 


astern; or it can be eased to go ahead. On the other 
hand, it is not so easy to free the propeller from weeds. 
A simple reversible-bladed propeller was shown by Gaines 
Reversible Propeller Company, Limited, Stonecutter- 
street, London. Its construction is clearly shown in 
Figs. 18 and 19. The boss is made in two halves, each 
half being cupped out on its interior to form a spherical 
bearing for the blades, the two halves of the boss 


























llin.; the track of the front i! 
wheel is 4ft. 9in., and the i! 
width of the tread is Tin. 
This vehicle comes well with- 
in the new tare limit, its 
weight being about 4 ton 
10 cwt. A double-deck 
petrol omnibus by the same 
firm is propelled by a 
four-cylinder motor of 24 
horse-power, the cylinders 
having a bore of 44in. and 
stroke of 5in. Low-tension 
magneto ignition is fitted, the 
magneto being drivenfrom the 
pump spindle. This spindle 
is driven by means of a jaw 
coupled to a pinion which is 
operated from the exhaust cam-shaft wheel. All valves 
are mechanically operated. The gear box is supported 
on the channel steel underframe, which also carries the 
engine. Power is transmitted from the countershaft by 
a single chain wheel to another chain wheel carried on 
the differential box, which is mounted on the live axle. 
The marine section of the Exhibition, although not so 
large as might have been expected, sufficed to show that 
the use of the petrol motor will not be confined to road 
locomotion. It would almost appear that the motor boat 
will shortly hold a place in public favour in relationship 
to the rowing boat somewhat similar to that of the motor 
car to the bicycle. But the presence of the 40ft. torpedo 
launch Dragon-fly exhibited by Thornycrofts—Figs. 14 
and 15—with engines of over 120 horse-power, is proof 
that the internal combustion engine is not to be limited 
to comparatively small powers. The vessel is 40ft. long, 
6ft. Zin. beam., and 2ft. Zin. draught, and the displace- 
ment about 44 tons. The engine—Figs. 16 and 17—has 
four cylinders, Sin. by 8in., and the normal speed of 
revolution 900 per minute. The valves are all mechani- 
pes: operated on one side of the cylinders. The valve 
guides and coversare all water-jacketed. Forced lubrication 
is provided to all bearings by asmall gear pump. The igni- 
tion is by low-tension magneto, and the weight of the engine 
is 844 cwt., or 27 ewt., according to the metal from which 
the bed-plate is cast. If cast iron is employed, the larger 
figure represents the weight, and if of aluminium the total 
is reduced, as stated, by nearly 7 cwt. The cranks 
are ay pe so that the centre pair are placed 180 degrees 
from the outer cranks. The engine is started by com- 
pressed air at 75 1b. pressure, and the petrol tank is large 
enough for a ten hours’ run at 12 knots. It is estimated 
that at 800 revolutions the engint will drive this vessel 
at a speed of 18 knots. When moving at the maximum 
speed a direct drive to the propeller is provided, but a 
novel form of epicyclic gear can be interposed, giving two 
speeds and a free engine. The clutch is of the Thorny- 
croft plate pattern, revolving in thin oil. The silencer is 
placed in the vertical funnel shown on the drawings. 
Other exhibitors in this section are Messrs. Norris and 
Henty, who show Gardner oil motors; E. Messum and 
Sons, Limited, Richmond; A. B. Collis, Limited; Mr. 
G. Dickson, Southampton; Messrs. Cloud and Nichols, 
Chiswick; J. E. Hutton, Limited; the Launch Motor 
Company Limited, Chiswick; Seal Motor Company, 
Hammersmith ; Humber, Limited; Perman and Co., 
Limited; Wolseley Tool and Motor Car Company, 
Limited ; Stirling Launch Company, Twickenham ; §. F. 


Edge, Limited; the Kensington Motor Boat Company; | 


Simms Manufacturing Company, Limited; the Mitcham 
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Figs. 16 and 17—ENGINES FOR TORPEDO LAUNCH 


being kept in position by means of a register ring, 
and then screwed to form a solid torpedo boss. The 
locking-ring boss is made with the internal parts 
identical with an ordinary boss, but the screws are 
secured by a ring, the whole being turned down together. 
The blades are cast in one piece of hard gun-metal or 
phosphor bronze, with enlarged inner end of spherical 
shape on one side and a plain surface on the other. The 
neck of each blade rests in the bearing in the boss above 
alluded to. When the blades are in place a triangular 
space is left in the centre of the boss, which is completely 
filled by the sliding block. The corners of this bear 
against the internal surface of the boss, which is cylin- 
drical, while the flat sides of the boss bear against and 
support the three blades on their inner ends. Each 
face of the block carries a projecting stud, and the neck 





Figs. 18 and 19-GAINES’ REVERSIBLE PROPELLER 

of each blade has a corresponding recess for the recep- 
tion of the stud, so that when the block receives a longi- 
tudinal movement in the boss the three blades are 
simultaneously rotated about their axes. 








THE INSTITUTION OF CIVIL ENGINEERS.—The annual dinner will 
be held at Merchant Taylors’ Hall, Threadneedle-street, E.C., on 
Wednesday, March 22nd, at 7 o'clock, Sir Guilford Molesworth, 
President, in the chair. 


RoyAL AGRICULTURAL Socizty oF ENGLAND.—The Royal 
Agricultural Society of England have now issued the prize sheet for 
live stock, poultry, produce, and implements, &c., at the show to 
be held on the a permanent showyard at Park Royal, 
Willesden, N.W., from Tuesday, June 27th, to Friday,’ June 30th, 
1905. The total value of the prizes offered. inclusive of champion 
prizes, medals, cups, and class prizes, is £7850, of which £1304 are 
contributed by various breed societies. All applications must be 
addressed to the secretary, at 13, Hanover-square, London, W., 
and intending exhibitors are requested to make early application 
for the necessary entry forms 





INTERNAL COMBUSTION ENGINES. 


Tue second of the series of four Cantor Lectures on 
‘Internal Combustion Engines,’’ was delivered by Mr. 
Dugald Clerk, M. Inst. C,E., at the Society of Arts on 
Monday last, February 20th. The first lecture, dealing with 
‘¢ Fundamental Principles,’’ was reported in our issue last 
week, The title of the second lecture was ‘ Indicator 
Diagrams and Power Tests,’’ and as promised by Mr. Dugald 
Clerk at the earlier lecture, it dealt with the practical aspect 
of thermodynamic cycles. The lecturer announced his 
intention to deal with the actual heat losses which occurred 
in the following three types of engines, those using the Otto 
cycle, those using the Clerk cycle, and, lastly, those in which 
the heat was added at constant pressure. It was pointed out 
what a very important effect the manner of admission of the 
charge had on the working of the engine. Throttling during 
admission had the effect of reducing the weight of the charge 
admitted, and led to the engine not being able to give its full 
power. In fact, the effect was that the pressure of the gas 
at the end of admission would perhaps be 134 lb. per square 
inch instead of 151b., a result which the lecturer described 
as a ‘*mountain effect,’’ as the diminished atmospheric 
pressure at high altitudes had much the same consequence. 
It was pointed out incidentally that the ‘‘ mountain effect ’’ 
was one which must not be left out of account when design- 
ing engines for mountainous stations; at an altitude of 
30001t. the height of the mercury would be only about 27in., 
and this would correspond to a loss of power on. sea-level 
working of 10 per cent. To avoid the ill effects of throttlin 
it is customary to arrange for the admission valve to be hel 
open over the dead centre. The beneficial effect of doing 
this was clearly shown by one of the indicator cards exhibited. 
If this point were overlooked it meant that to get the specified 
work out of the engine it would be necessary to use a richer 
mixture, and so possibly overheat the engine. 

Mr. Dugald Clerk pointed out also the effect on the incoming 
charge of the hot-cylinder walls and the still hotter piston. 
The temperature of the piston might in a small engine rise to 
about 400 deg. Cent., unless water-jacketed, which in a small 
engine would probably not be the case. The water-jacket tem- 
perature is commonly about 80 deg. Cent. So that even though 
the charge may initially be cold, it is soon heated on impinging 
on the surfaces it meets in the cylinder. This is why better 
cards are obtained on acold engine. The modern tandency is, 
therefore, towards extending the use of the water-jacket. 
The lecturer drew attention to the difficulty of making 
accurate measurements of the temperature of the charge. 
It was, however, commonly about 90 deg. Cent. or 100 deg. 
Cent. At the latter figure the density of the charge was but 
0°775 of what it would be at atmospheric temperature. 

The compression part of the diagram was treated at less 
length. Compression to one-fifth would raise the temperature 
by about 300deg. Cent. A greater compression would lead 
to the temperature being raised to a point dangerously near 
the pre-ignition point. Ignition should be effected as rapidly 
as possible, provided that it was not so rapid as to lead to 
shock due to explosive combination. Explosive ignition was 
rendered more likely when engines had long inlet ports. The 
lecturer described the conditions leading to best efficiency. 
The main condition was that ignition should be timed to take 
place so that the point of maximum pressure occurred at one- 
twentieth of the forward stroke; apart from this ignition 
should occur as late as possible. With coal gas it was usual 
to ignite just before the dead centre; with blast-furnace gas 
it was necessary to ignite early, or the pressure would never 
be got at all. 

The expansion curve part of the diagram was very carefully 
and lucidly treated by the lecturer. He stated that it was by 
far the most important part of the cycle, it was also the most 
controversial. It was very usual for the expansion curve to 
be represented by a curve whose equation was P V* = 
constant. But not all expansions fell in with this. With 
coal gas it was often very nearly correct, but with weak mix- 
tures a far more complicated equation was needed. At this 
point the lecturer showed some scales which he had had made 
in order to enable him to read off, practically at sight, the 
temperature at any part of an indicatoi diagram. Mr, Dugald 
Clerk dealt with the controversy attaching to the rise in 
specific heat with temperature, and emphasised the fact 
that there was undoubtedly a large amount of heat added to 
the gas during expansion. During expansion the gas cooled, 





and, even if the variable specific heat hypothesis were ° 


admitted, there would still be a large amount of heat released 
by the gas, owing to the ‘amount of heat stored decreasing 
faster than the temperature. Therefore, adherents of this 
hypothesis must admit that the gas was heated during ex- 
pansion. The lecturer was clearly of the opinion that the heat- 
ing was due to continued combustion, although he admitted 
that the experiments of Prof. Harold Dixon showed that, in 
the case of carbonic acid gas, at least, there was some increase 
of specific heat with temperature. The lecturer might, 
perhaps, have referred to Prof. Burstall’s calculations, giving 
the adiabatic equation for variable specific heats, and the 
fact that when this curve is plotted it shows clearly enough 
the loss of heat to the walls and piston, when the gas is 
hotter than the piston during expansion. Some diagrams 
taken from National gas engines were shown, and their lead- 
ing points carefully discussed. It was explained that the 
mean velocity of the escape of the exhaust in a good engine 
was some 70ft. per second, and that the most economical 
indicator cards were given when the top of the diagram 
showed a well-rounded curve; this was because a lower 
maximum temperature was attained. 

A heat balance test of a National gas engine gave a very 
interesting and somewhat unexpected result. The figures 
were as follows :— 

Per cent, 
Indicated work ute “as eo 
Radiation losses .. .. 2s co cs ce es oe 6 


Water jacket loss .. oa oe 
Loss in exhaust .. .. .. - & 
Total +. 107 


Thus, out of every 100 units of energy put in apparently 
107 are accounted for. This was explained by the lecturer as 
due to certain items in the balance sheet being counted 
twice over. For example, the exhaust gases were assumed 
to carry away all the heat they had in them at the end of 
exhaust ; this was, however, not the case, as the hot gases, 
in their passage out of the engine, heated up the walls of the 
water jacket, and so increased the figure representing the 
loss due to water jacketing. Again, in the National gas 
engine the mechanical efficiency was 85 per cent. This 
meant that 15 per cent. was lost in friction. Of the total 
frictional loss it was found that the friction of the piston 
accounted for 7 per cent, This loss reappeared as heat, 
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which in due course was conducted to the water in the | electric motors, running at a speed of 500 revolutions per 
jacket. Pursuing the subject, it was pointed out | minute when supplied with current at an electromotive force] SINGAPORE HARBOUR IMPROVEMENT 
of 500 volts at the terminals. The motor is constructed to SCHEME. 


that unless a heat balance sheet showed just this very 
excess in adding up, there was probably some measurement | 
omitted or incorrectly made. It was very difficult to get | 
exact figures, as unless the temperature was directly measured 
the only way of ascertaining it, from point to point of a | 
cycle, was to assume a temperature for admission and 
calculate round the curve for all the others. Thus inci- 
dentally the temperature of exhaust was found. Recently, | 
however, Professor Hopkinson, of Cambridge, had measured | 
the exhaust heat by means of a calorimeter. Such measure- | 
ments had been made before in the United States and on 
the Continent, but not before in this country. 

The lecturer added that the National Gas Engine Com- 
pany, with which he was connected, produced a 50 brake | 
horse-power engine which would give a thermal efficiency as | 
high as 35 per cent. He also mentioned the plan adopted 
by some continental makers of introducing a water spray 
into the compression. This was because in large engines, 
having cylinders over, say, 23in. or 241m. diameter, even | 
when fitted with piston water jackets, the piston got too hot 
when using rich mixtures, and this led to its warping. In 
order, further, to keep down the temperature at the end of 
compression it was becoming customary to water-jacket the 
exhaust valve. The great danger to be guarded against was | 
the occurrence of pre-ignitions, the critical point was at about | 
600 deg. Cent., and it was essential to keep below that. The 
lecture ended with a description of the effect of injecting 
a small quantity of air at the end of the suction stroke. 
This had a good effect in helping to avoid premature explosion. 

Owing to lack of time Mr. Dugald Clerk was unable to 
complete as much of the syllabus laid down for the lecture as 
he had hoped. The attendance, in spite of the unfavourable 
weather, was considerable, 


| phere. 
| self-oiling bearings. 


give a continuous output of 45 brake horse-power for six 
hours, but; so the makers inform us, will easily work up to 
70 brake horse-power for one hour. The motor is series- 
wound, and is constructed to give the output stated above 


| when running iv either direction, with a temperature rise 


not exceeding 70 deg. Fah. above the surrounding atmos- 
I _ The motor is fitted with an extra heavy shaft, which 
is carried in Messrs, Scott and Mountain’s latest design of 
elf It is started and stopped by means of a 
liquid controller, this controller being fixed in such a position 
that the attendant can readily work both it and the clutch 
gear, &c. With this controller the speed of the motor can 
be reduced to about half-speed for short periods if required. 
In addition to the above electric winding gear, we under- 
stand that Messrs. Scott and Mountain, Limited, have 
similar gears in hand for the Mickley Coal Company, and 
also for the Dunston Garesfield Coal Company, both of New- 
castle, so that we may expect in the near future to see this 
type of winding gear competing to some extent with the 
existing steam winding engines at collieries. It will be 
remembered that in our Electrical Supplement, which was 
published last June, we drew attention to the fact that 
electricity for winding purposes was but very little employed 
in British coal mines. It is interesting to be able to record 
that there is, at all events, a movement in this direction. 








BLAST-FURNACE PRACTICE. 


In an interesting paper entitled “ Principles in Blast 
furnace Practice,” printed in the Journal of the Franklin 


| Institute for February, Mr. E, A. Uehling says :— 








ELECTRIC WINDING GEAR. 





An electric winding gear for a copper mine was recently 
shipped to Spain, to the order of Messrs. Mason and Barry, | 
London, by Messrs. Ernest Scott and Mountain, Limited, 
of Newcastle-on-Tyne. 

This gear is fitted with two drums, each 4ft. Sin. diameter | 
by 24in. wide, and is designed to raise 20 cwt. of ore at a 
winding speed of 375ft. per minute. Each drum is mounted 
on its own shaft, and a hole is made near one side of the | 
barrel to allow the rope to pass into the shaft, a strong flange 
barrel cast on the inside to receive the drum barrel, to which | 
it is bolted by cast steel bolts. Each drum shaft is indepen- | 
dently driven by its own gear. The diameter of these drum | 
shafts is 6in. through the drums and bearings, and 7din. 
through the wheels. Theyare provided with loose collars at each 
end, 3in. diameter by lin. long. The drum-shaft carriages | 
are four in number, each bearing consisting of a cast iron 
pedestal with adjustable keeps, fitted with bored and turned | 


| sumed. 


The author believes himself to have been among the first to blow 
a furnace by constant volume. The change from pressure to 


| volume blowing at once brought a noticeable improvement in the 
| regularity of the output, but the number of charges taken by the 


furnace did not agree as closely as they s!ould with the regular 
quantity of wind supposed to be delivered by the blowing engines. 
Revolution counters were attached to the engines, and the fact was 


| at once revealed that the revolutions marked had not been regularly 
blown, 


Getting the engineers interested resulted in a friendly 
rivalry to blow the exact number of revolutions. For longer or 
shorter intervals the fuel charges would agree with the revolutions ; 
then, again, there would be puzzling discrepancies that could not 
be explained by irregularities in the working of the furnace. 
Barometer and thermometer observations finally practically cleared 
away all otherwise unaccountable discrepancies, except that the 
calculation showed the quantity of air delivered by the blowing 
engine to be far in excess of that required to burn the fuel con- 
The numerous small leaks, which had not been considered 
of much importance prior to accurate determination of wind and 
fuel — were stopped, and a gain of five tons perday was the 
result. 

These few digressive remarks are recited here merely to show 
the importance of small things. There is so much in the phenomena 
of smelting in a blast furnace which 
cannot be directly observed, that it 
behoves every furnace manager who 
wishes to keep intelligent control 











over his charge to pay attention to 
all the influencing factors. The 
barometer and the wet and dry bulb 
thermometer have received practi- 
cally no attention, Revolution coun- 
ters are not as generally adopted as 
they should be. Autographic record- 
ing instruments should be used wher- 
ever available. The fact that the cost 
of air does not directly enter into 
the cost sheet is no reason why it 
should not receive proper attention. 
On the subject of the composition 
of blast, he says there are few, if any, 
furnace managers that are not aware 
of the fact that humidity is an im- 
portant element in the blast. Very 
few, however, have taken the pains 
and the trouble to determine what 
this factor amounts to quantitatively. 
During the tests referred to above 
the author made hygrometric deter- 
minations, and was surprised to find 
that the quantity of water carried 
into the furnace by the blast during 
the humid summer months amounted 
to tons of water in twenty-four hours. 
It is not uncommon for the air to 
contain 8 grains of moisture per cubic 
foot. At this degree of humidity a 








ELECTRIC WINDING GEAR 


lrasses of large dimension, The intermediate shafts are 
also two in number, running in two bearings, each being | 
4in. diameter by Sin. long, these bearings being fitted with 
bored and turned brasses. 

On these intermediate shafts are fitted friction clutches of 
the expanding type, each clutch being designed to transmit 
50 horse-power, and each being provided with a long boss to 
receive the spur wheel, and bushed with gun-metal. These | 
clutches are operated by means of hand wheels and screws 
through weigh-bars fitted with wrought iron arms, the top | 
end of each having two arms screwed in to take the dies for 
sliding the clutches. The ends of the weigh-bars are carried 
by cast iron brackets. The first-motion shaft is steel, and 
is 3in. diameter. It runs in two bearings, each being 3in. | 
diameter by Gin. long. One end of this shaft is provided 
with a coupling to take the electric motor coupling. The | 
brake gear is operated by means of foot levers with ratchets ; 
the brake blocks are of cast iron, and are readily renewed. 

On the drum shafts two sets of spur gearing are provided, 
with double shrouds, turned true to the pitch line, each 
wheel having seventy-five teeth, 3in. pitch, Tin. face, and the 
two pinions on the intermediate shaft which drive these 
spur wheels are fitted with fifteen teeth each. The spur | 
wheels on the intermediate shaft are of cast steel, having 
seventy teeth, 1Zin. pitch, 5in. face, the pinions which drive 
these wheels having seventeen teeth each. 

The bed-plate is composed of steel girders, the outside | 
girders being 10in. by 44in. by 301b. per foot, and the two 
inner girders being 10in. by Gin. by 451b. per foot, whilst the 
bend channels are 10in. by 3in. y ,’,in. thick, the whole of 
these girders being secured by angles, riveted on one side | 
only, the other sides being secured by five turned steel bolts | 
in each case. This arrangement has been introduced to | 


enable the gear to be readily taken to pieces for shipment. 
The gear is driven by one of the firm’s semi-enclosed 


| chilling effect. 


| tion of the blast by avoidable moisture. 


blast furnace taking 35,000 cubic feet 
of air a minute will therefore receive 

5,000 x 8 + 7000 = 40 Ib. of water 
vapour per minute, or 24001b. per hour, 
or over 28 net tons in twenty-four hours. Since that time—1886— 
the author has persistently advocated the economical importance 
of removing this moisture from the blast, and the process of 


refrigeration as the best method for removing it. 


Knowing the amount of moisture going into the furnace with 
the blast, it is easy to calculate the fuel required to neutralise its 
Making this calculation, we find that 1b, of 
moisture requires, in round numbers, 1-3 lb. of carbon to be burned 
at the tuyeres to replace the heat absorbed by the decomposition 
of the water vapour. This, in itself, amounts to a very considerable 
quantity of fuel during the sammer months, yet it is less than 25 
per cent. of the actual fuel saved, as demonstrated at the Isabella 
furnaces by Mr. Gayley’s desiccating plant. 

The strictest attention is paid by every furnace manager to guard 
against water getting into the furnace through leaky tuyeres or 
cooling plates, yet absolutely no regard is given to the contamina- 
Innumerable steam leaks 
are often allowed to exist in the engine-room, nearly all of the 
steam from which is carried into the furnace, without any idea of 
the fuel necessary to overcome this extra moisture. So long as 


| these leaks do not become positively annoying to the engineer, they 
| are rarely attended to. 


One instance in the writer’s experience 
may be permissible to illustrate. At the plant in mind the blowing 


| engines and pumps were in charge of the master mechanic of the 


works, over which the furnace manager had no authority. 

tepeated requests to repair the leaky joints were ignored. Hygro- 
metric tests of the blast showed that it contained between five to 
seven grains of moisture per cubic foot above the outside atmo- 
sphere. Calculations based on this moisture content laid before the 
general manager brought the necessary pressure upon the master 
mechanic. The steam pipes were overhauled. The effect was an 
immediate reduction in the fuel consumption of 150 lb. to 200 lb. 
per ton of iron. There is no doubt in the author’s mind that 
similar fuel economies might be obtained at many of the existing 
plants, . 

In the author’s estimation desiccation of the blast is a step in 
advance, second in importance only to the hot blast, and that it 
will be as generally and perhaps even more promptly adopted, 





Or the outposts of the Empire, Singapore, which is the 
entrepét for all the trade from the Malay Peninsula, as wel] 
as for a great deal of trade with China and the Dutch Indies 
is of considerable commercial and strategic importance, 
The congestion of the harbour has been increasing for some 
time, and it is considered of vital importance that increaseq 
boat accommodation should be afforded. It is a matter of 
some regret, therefore, that a divergence of opinion should 
have arisen as to the best method of dealing with the pro. 
blem. At a recent meeting of the Straits Settlements 
Association the general consensus of opinion was that some 
extensive scheme was an absolute necessity. The opinion of 
the members seemed to be that the building of a quay 
wall and the reclamation of 85 acres of land, together with 4 
mole enclosing 270 acres of water space, would give accom. 
modation for lighters, which was urgently necessary. he 
so-called Singapore River, which is little more than a tidal] 
creek, proves daily its absolute inability to hold all the 

ghters and boats used in the landing and shipment of cargo 

ue to the increased and increasing trade of the port. A 
widening of the channel appears impracticable, as there js 
scarcely room available. 

There is also a larger project on foot, entailing the con- 
struction of three outside moles, which would give an 
increased harbour area of 1100 acres, the cost being esti- 
mated at 12 million (Straits) dollars. The Government }ias 
consulted the best available expert advice on the subject. So 
far as the question of cost is concerned, the present 
Governor, Sir John Anderson, K.C.M.G., has definitcly 
stated that the finances of the Colony will be able to bear 
the burden. The opinion of local engineers is that it would 
be advisable to avoid the construction of the outer moles 
for the present, confining the work to the reclamation of 
85 acres of land, constructing at the same time a single 
mole to embrace a sheltered harbour for boats. 








DOCKYARD NOTES. 


THE Ad disaster was due to the fact that petrol_-which is 
merely a special name for gasoline—will always leak if it gets 
achance. Having leaked, it lies low, and so remains. The 
comparatively harmless petrol fluid evaporates, leaving behind 
the *‘ mixture ’’—petrol vapour and air, which, in a confined 
space, will lie for a long time like ‘‘ fire damp "’ in coal mines. 
The accumulators are carried low in submarines, and odd bits 
of metal across the terminals may cause a spark, and—should 
explosive vapour be present—an explosion. Thus the A5 
disaster ; thus several accidents in the past, and many yet to 
come. It is impossible to avoid them now and again, save 
by the abolition of petrol engines and the substitution of 
accumulators only. And then the equally deadly gas is to be 
anticipated, Submarines entail danger; and that is the 
beginning and end of the matter. 

THE Prince George has had her upper fore fighting top 
and after main one converted into the new range-finder posi- 
tions. Small projections have been built out and roofs fitted 
to the tops treated. The appearance of the ship is corre- 
spondingly altered. All the other Majestics are to be 
similarly treated as they come into dockyard hands. 





Tue Empress of India is being replaced in the Channel 
Fleet by the Hannibal, and will become a Reserve ship. 





A NEW torpedo-firing method has just been experimentally 
introduced into the Naval War Game. In substance it com- 
pels the firer to do just what he would have to do in war 
estimate the speed and course of the enemy. If he guesses 
right he hits—if he guesses anything more than a knot or so, 
or a point or so out, he misses. The new method is compll- 
cated, but it is certainly better war training. 





TRAINING submerged tubes are to be fitted to new German 
warships. Apparently the new invention is one discarded in 
the British Fleet fifteen years ago. 
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Swepish Raitway Coat Contracts, — A good deal of 
interest has been attached to the placing of the Swedish 
State Railway steam coal contracts by Yorkshire coalowners, 
and from what can be gathered a lighter tonnage than usual 
has been placed with both South and West Yorkshire coalowners, 
The total quantity required was 319,000 tons, and of this 
it is stated about 138,000 tons have gone to Northumberland and 
Durham, 133,000 tons to the Scotch coal bins, and the rest to York- 
shire. The price includes coal, freight, tax, &c.,and the contracts 
have been arranged by an agent at Hull. At any rate, so far as 
Yorkshire is concerned, reports are somewhat conflicting. It is 
stated that one colliery onthe borders of the South Yorkshire coal- 
field had 20,000 tons allotted at 14s. 5d. per ton. On a revision of 
the -contracts taking place it is reported that one or two West 
Yorkshire firms, which had been allotted about 5000 tons, have had 
their contracts increased at about 14s. per ton, delivered at Hull. 
This is apparent from the fact that some of the West Riding firms 
have an advantage of fully 1s. per ton in the rate, and are able to 
make two journeys to the port to their southern competitors’ one, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





EFFICIENCY OF INJECTORS. 

sin, —Mr. “ W, H. T.”’s remarks in reply to my letter are not 
sufficient to show that his argument has a solid foundation. 

Verhaps the best way to show its weaknesses is to take some 
fizures from actual practice, and I now have in mind an instance 
where a 206 tube economiser is used for feeding five Lancashire 
boilers of average size. 

‘The gases enter at 840 deg. Fah., and leave at 560 deg. Fah , 
heating about 4000 gallons of water per hour from 105 deg. to 
5 deg. Fah., when the pump is used. 

The tlow of gases and water takes place at right angles, and 
the ‘mean temperature difference” approximates 840 - 5 


> + 225 
2 
An injector of good design, working at the same place, delivers 
the feed to economisers at 150 deg. Fah., with the same initial 
temperature. ‘ 
\ll the above particulars are taken from (ireen’s report of their 
list inspection, but no data are at hand for the workiog of the 
injector, which has only recently been installed, 
it is, however, obvious that 
Weight of gases x specific heat _ 120 (1 
Weight of feed x specitic heat aa cae 
vith pump cr injector. Also, if T,, = final temperature of gases, 
and T,. = tinal temperature of water. 
Mean temperature difference = 
810 + T, . 150 + T,, 


2 2 


“ 4 


= 535 deg. nearly. 


« (2) 


\nd this quantity will be proportionate to T,, — 150. 


We can write 


120 + 535 = (1, 150) 
150 ‘ 


810 + T, & To 

— - — ]. a 

rom the above we find that T,, = 253-75 deg., and T, - 
108 deg. 

It will ba sean that temperature increase in economisers is 
120 deg. Fah. with pump and 103-75 deg. Fah. with injector, and 
it now remains to be seen if the difference between the above is 
more or less than the energy wasted with the exhaust steam of the 
former, 

The volume of boiler steam used is quite 1-8 times that of the 
feed, and knowing that the pressure carried is about 100 |b. 
by gauge, it will be seen by reference to steam tables that the heat 
contained in that amount of steam which is used for pumping 1 lb. 
of water into boilers equals— 


1-8 x 9-263] . 1194.5 = 9-06 B.T.U.. . . (4) 
61-96 
And the useful work done in B.T.U. equals— 
100 x 144 


awe = Oe Meee ss ED) 
61-96 x 778 

The net waste therefore is 9-06 — 0-3 = 8-76 B,T.U. per lb. of 
water ; or, in other words, will compensate the temperature increase 
in economisers by 8-76 deg. Fah. 

We now have only a difference of 7-47 deg. to account for, and 
I think that your correspondent will admit that the reduced 
strains due to the higher temperature in the economisers, and their 
consequently prolonged life, are well worth this sacrifice, as it only 
represents 8-76 B.T.U, for every (1184-5-73) B,T.U. required to 
be generated in the furnace, or 0-79 per cent. of the total coal 
consumption. 

With regard to the utilisation of exhaust steam, I may say that 
Mr, ‘‘W. H. T.” appears to have overlooked the fact that there 
are exhaust steam injectors, some of which, of modern type, are 
capable of feeding boilers of almost any pressure by the assistance 
of live steam. 

With these the feed temperature is increased quite by 100 deg. 
by means of the exhaust steam, and by going through the same 
amount of calculations as I have done above in connection with 
live steam injectors, it would be found that the comparison would 
bo still more striking in favour of the injector. 

February 14th, R. FLEISCHBERGER. 





CUDWORTH RAILWAY ACCIDENT, 

Str,—In your notes on this lamentable accident you just make 
mention of what, to my mind, was the real cause of it—the fact 
that Midland engines are driven from the right, though the signals 
are sighted for and generally fixed on the left. The platforms, too, 
are, in most cases, to the left also, and yet you dismiss this most 
important point without comment. 

Vhy should the engines be driven from the right at all’ Why 
should the driver have to depend on his fireman to watch the 
signals! He has quite enough to do to look after the fire and 
water, to glance at the glass, or turn on the injector, and in the 
very short time so occupied—it may be only a minute—a mile can 
be easily covered. 

The whole thing is an absurd following on of an old stupid rule, 
that just because the cabdriver has to sit on the right-hand side 
of his vehicle, the railway engine driver should drive from the 
right also. It is a rule which ought to have been abolished years 
ago. The practice has been responsible for very many accidents, 
but no lessons seem to have been learned from them ; and we still 
go on in the same old way, 

The accident on the Cambrian some few weeks ago, the run off 
at Aylesbury, may well be attributed to it. The unfortunate 
driver in the latter case, wrongly blamed for recklessness, could 
not locate himself; but had he have been on the left, or proper, 
side of his engine, he would, without doubt, have seen the distant 
signal, or have made out some landmark, in time to slacken for the 
curve, 

| hold that none of these men are solely blameable, and that 
the respective locomotive superintendents are equally culpable, 

We shall not, I expect, make any change, Board of Trade 
inspections notwithstanding, so long as the accidents can be put 
down to the men running past signals at danger; it will be left 
there, unless, indeed, the directors will make a firm stand, and 
want to know how it is possible, and why the signals have been 
passed. Fog is no excuse, and it is not right to try and blame the 
signalmen for not getting the fogmen out earlier. 

In the case under notice, had the drivers been on the left side of 
tthe footplates, they would, without doubt, have been able to 
make out the first distant signal at danger, and the accident 
averted, 

The Slough accident was a similar case; the man passed the 
distant and came to the others before he knew where he was. It 
was an accident costing many lives and many thousands of pounds, 
but with the dismissal of the driver the matter ended, and the 
engines are still driven from the right. 


Manchester, February 15th, AN ONLOOKER. 





Sir,—I-have read with much interest your article of February 
10:h on tho Cudworth disaster. May I venture to reniark upon it / 
You say that signalmen should ‘‘ make time ” to leave their box 
¢o put detonators on the line. My opinion is that a busy signal- 





man has no more right to leave his box than the officer in charge 
of a ship has to leave his bridge. 

What objection could there be to having an emergency detonat- 
ing signal titted to every box, to be worked by a lever which the 
pe cocgeag could operate without leaving his post—only to be used 
when a train has run past signals? It could take the form of a 
blunderbuss, the mouth of which would be open to the air, and the 
breech inside the box—it should be breech-loading—a magazine 
loader if preferred—and should fire pin-fire cartridges. 

Certainly fog signals should be codified. One should mean 
“stop,” and soon. Allship’s signals have a meaning, why not 
railway signals? I think the Railway Department of the Board of 
Trade is behind the Marine Department in this direction. 

February 20th. DETONATOR, 





TANK ENGINE DERAILMENTS, 


Sin, — With reference to the article which appeared last week, page 
167, it is correct that the discussion was originated by a letter of 
mine which appeared in your last volume, page 605, and a further 
letter appeared page 651. It might seem strange that, having 
commenced a discussion, it was notcontinued. However, the cause 
is very clear. A few days afterwards, as explained in my letter in 
THE ENGINEER, I received notice from a solicitor in South Wales 
that I should be called as a witness in an action at the assizes. The 
position was explained to the editor of THE ENGINEER * 
letter, and he suggested that a few lines to explain the facts was all 
that was necessary. Personally, I very much regret that I have 
been thus completely shut out of an interesting scientific discus- 
sion, but there is no help for it, as a judge would very likely 
seriously blame me for writing another word after the legal 
notice to give evidence, 

Several remarks in the article, page 167, require some notice, 

Having been articled to an engineer thirty-eight years ago, and 
in the business ever since, it follows that I am not an “amateur,” 
and it also follows that coroners and Board of Trade inspectors do 
not accept evidence from any but expert men. I have never stated 
that my views are based on those of drivers and firemen, for such is 
not the case. As to the statement that the practice of sending tank 
engines is all but criminal, I have not said anything of the kind, 
nor is itin accordance with my feeling that THE ENGINEER has not 
stated ‘‘the case as strongly as Mr. Stretton would like.” The article 
goes on to say, ‘‘ That Mr. Stretton has not attempted to furnish 
evidence that would be accepted in a court of justice.” My answer to 
that issimply that Ihave. I have given evidence in tank engine cases 
for over twenty five years, and at Llanelly my evidence was that 
the accident, was due to “ oscillation,” and it is no secret that the 
jury returned their verdict entirely in consequence of that evidence. 
It is stated in your article that your ‘‘object is to come at the 
truth.” That is exactly my own position, and always bas been, in 
the consideration of all railway questions. In this matter I hold a 
position independently of either side, and although I have to give 
evidence, it is my own impartial opinion which is given, not a state- 
ment made to suit this or that view of the solicitor in the matter. 

Colonel Yorke suggests that the question of the behaviour of tank 
engines should be investigated ; and with that view I entirely agree, 
but instead of the associated companies appointing a committee, I 
would prefer to see a committee appointed by Parliament. 

Leicester, February 18th. CLEMENT E, STRETTON, 


AMERICAN PUMPING ENGINES. 

Sin,—With further reference to the article on ‘‘ American 
Pumping Machinery ” which appeared in your paper on November 
4th last, and to our letter on the same subject which was published 
in your issue of November 25th. Since the above date, the official 
trial has been made of a triple-expansion pumping erigine which 
we have built for the Rosario Waterworks Company under the 
superintendence of the Hon. R. C. Parsons, who is consulting 
engineer to that company. As the results obtained are an 
improvement upon those which we were previously able to quote, 
we think that they may be of some interest. 

From the point of view of obtaining a record duty, the engine 
laboured under some disadvantages, namely :— 

(a) Owing to the requirements of the station, the water had to 
be pumped twice over by two separate sets of pumps. 

(4) The engine is of comparatively small power—209 actual. 

(c) During one-half of the trial two boilers were used, whereas a 
greater evaporation was obtained by using one boiler only, as was 
done during the second half of the trial; but the official results 
which we quote are based upon the whole trial. On the other 
hand, the steam was superheated to the extent of 55 deg. Fah. at 
the engine stop valve. 

The actual results were :— 

Engine, t:iple-expansion vertical. 


Cylinders .. .. .. 15in., 25in. and 40in. diameter by 3ft. stroke. 
Pumps (high service), three single-acting 

rams,each .. .. .. «. .. «. ~~. 16in. diameter by 3ft. stroke. 
Pumps (low service), three single-acting 

rams,each .. . 


«se se os «oe «+ 16fin. diameter by 2ft. stroke. 

Horse-power, measured in water lifted .. .. 209 

eee ee -- 177]b. 

Steam used per indicated horse-power per hour 11-09 Ib. 

Thermal efficiency, measured in indicated work 20-99 per cent. 

Steam used per pump horse-power per hour .. 12-28 lb. 

Combined mechanical efficiency of engine and 
eee cls eS as) ee ee 

Duty per million B.T.U. parted with by the 
steam in its passage through the engine .. 

Duty per 1121), of coal fed to the boiler .. 

Duty per 10001b. of steam 


90-2 per cent. 


147,900,000 foot-pounds. 
158,000,000 P= 
Sige 161,250,000 e 
HATHORN, DAVEY AND Co., LIMITED, 
Leeds, February 14th, 





SOME MARINE ENGINE RESULTS. 

Sirn,—H.M.S. Sapphire, built by Messrs. Palmer and Uo., 
Jarrow, had her official trials on the Clyde, the (f/asyow Herald 
publishing the results as follows :— 

H.M.S. Sapphire, Third-class Cruiser. 


(1) 80 hours’ trial. Power E = 5,012. Speed V = 18-47 
2) 8 Fe « eae y = 20-6 
(3) Full power. » E = 10,200. V = 22-43 
(4) Excess power. » E = 12,650. V = 23-63 


Vessel 3000 tons displacement, designed so that when the engines 
developed 9000 indicated horse-power the speed attained would be 
21-75 n. miles. And, suppostng same engines supplied by a 
further boiler power, would be the corresponding speed noted 


in (4), 
Proof and test. These figures imply the condition, log. é =o, 


where G and 4 are constants, 











Therefore, speeds V = 18-47 20-6 22-43 23-63 
Powers E = 5,012 7,281 10,200 12,650 
Logs. E = 38-7000 .. 38-8622 4-0050 ..  4-1020 
Subtract, log. G = 2-2600 .. 2-2600 2-2600 . 2-2600 = 
Log. 182, a constant 
Differences, log. 3 = 1.4400 1.6022 1-7450 1-8420 
Logs. do. =log. log. 3 = +1588 2047 2418 +2653 
7 
Subtract, logs. V = 1-2665 ..  1-3129 13500 1-3785 
Differences, log. y =-2-8918 .. -2-8918 .. -2-8918 .. -2-S918= 


‘ Log. -07795, a constant 
With the obvious meaning, log. es = -07795 V, implying E 
= 182-1077 as the exact relation between power and speed 








which existed during these trials, 





Again, it seems that an exactly similar hull to the Sapphire, 
named the Amethyst, but fitted with Parsons turbine machinery, 
was propelled at the speed 23-63 n. miles, and 14,200 indicated 
horse-power is given as the power by which this speed was 
attained, the Sapphire with the Amethyst boilers would have had 
the speed 23-63 n. miles with 12,650 indicated horse-power, for 
which the Amethyst is stated to have taken 14,200. 


Cunard Steam Vessel Caronia. 


In the (‘/asgor Herald newspaper, of February llth, was 
published a leading article on the trials of the above vessel. 
It is stated, after careful collation of most satisfactory results, 
these can be presented as follows. Five trials at progressive 
speeds :— 


Speeds V, n. miles. Powers E. 
i! eS: . AAR ee - 10,400 
(2) 16-61 .. 12,350 
(3) 17-76... « 15,5 
(4) 18-30.. daze 18,900 
NN oc aaF ba eee od 21,600 
Also four runs on the measured mile, which gave a mean result : 
8 19-62, power 21,870, revolutions 89-2; in close agreement 


with the fifth progressive speed. 

In the position of naval architect tc the eminent firm of 
R. Napier and Sons, Glasgow, I have had occasion to investigate 
trials of former Cunard vessels, and the foregoing figures seem to 
perfectly corroborate deductions long since arrived at. Steamship 
propulsion is a purely thermodynamical inquiry of a simple 
character; the usual hydrodynamical modes of treating the 
question have only enabled many worthy and able gentlemen to 
confuse themselves and the subject with a quantity of ill under- 
stood and improperly applied mathematics. 

I beg to point out, the figures of these progressive trials imply, 
for this vessel, a relation existing between them involving two 
constant quantities, which I distinguish as G and y, in 4 
a = a Ve 
logarithm of the ratio of the expended power E to the quantity G 
is equal to the product of the synchronous speed by the small con- 
stant ‘y, so long as there is no change in other circumstances, In 
the Caronia, G = 501-5 and y = -08377. 


remarkably simple form, log. In words, the common 


Caronia. 
Log. =. = .08877 V 
601-5 
or log. E = Log. 501-5 + -03377 V. 
Test, spceds V 
= 15-72 16-61 17-79 18-815 19-51 
Log. V = 1-1964 .. 1-2204 .. 1-2500 1-2745 1-2902 
Add, log. -08377 
= —2-9231 — 2-9231 -2-9231 .. —2-9231 — 2-9231 
Sum, log. -08377 V = 
= “1195. +1435 1731 1976 2133 
.. “C8377 V 
= 1-3167 .. 1-3914 .. 1-4900 .. 1-5762 1-6342 
To which add, log. 501-5 
= 2-7003 .. 2-7003 .. 2-7093 .. 2-7003 2-7003 
Sum, or log. E ; ; SORE tee’ 75 
= 4-0170 4-0917 .. 4-1903 4-2765 4-3347 
E = 10,400 12,350 .. 15,500 18,900 21,600 


Here the agreement is perfect, exactly the same as by the trial 
data ; only note, for the speed of (3) I take V = 17-79, instead of 
the data 17-76; and for (4) V = 18-815, instead of the data 18-80; 
differences so slight as to be [practically, by observation, indis- 
tinguishable. R. MANSEL. 

Beechwood, Dunblane, Perthshire, 

February 17th. 





DRY AIR IN THE BLAST FURNACE. 


Sir,—I have read with great interest the articles and corre- 
spondence you have published on this matter, particularly a letter 
appearing in your last issue from Mr. G. T. Harrap. 

With all due deference to Mr. Harrap’s well-known position in. 
the refrigerating world, 1 do not altogether agree with the con- 
clusions that he has drawn, although I think he has conclusively 
shown that your explanation of the economy alleged to have been 
produced by means of dry blast is incorrect, or at least requires 
modification. 

My object, however, in writing is to congratulate Mr. Harrap 
on contributing a practical letter, written in language we can all 
understand, and using the British units to which we are 
accustomed, 

In these respects his letter is in sharp contrast to some of those 
of your other correspondents, particularly that of Mr. Elbers, the 
drift of which I confess I cannot see, although not altogether. 
ignorant of the subject. 

There is, however, one obscure passage in Mr. Harrap’s letter, 
namely, ‘It is possible to reduce the amount of refrigeration 
required by means of special arrangements, which also materially 
increase the efficiency of the plant,” and I think it would be of 
general interest if he would explain of what these special arrange- 
ments consist. E. W. Rosey. 

Cheapside, February 18th. 





DESTRUCTORS AND ELECTRICITY. 


S1r,—I have read with interest the letter by Mr. Frank Watson 
on the subject of destructors, but think he has omitted a most 
important factor—the cost of upkeep, as on this depends to a large 
extent the final cost to the ratepayers, who sometimes, in deciding 
on the selection of the lowest tender, let themselves in for an ever- 
increasing and endless expense, whereas if those responsible had 
studied the designs of the various plants offered, and made 
inquiries, not from the makers, but users of the various types, 
they would have been spared a lot of expense, as well as 
frequent shut-downs, during which time the plant cannot be fully 
at work. 

Anyone interested in this point, as well as the actual cost of 
labour—not what may be the ‘‘ promise” of the maker—cannot do 
better than refer to the useful tables given in the Electrical Times 
of March 3rd, 1904, and November 24th, 1904, of two London 
installations that have been much boomed, with, I think, little to 
back them up. It will be seen by anyone who refers to the above- 
mentioned tables, that at Fulham, during the year ending 
March 31st, 1903, the cost of labour was 18-9d. per ton of refuse 
burned, or a total cost per annum of £2378, whilst cost cf upkeep 
was £344, ‘or 2-7d. per ton of refuse. In the second case, that of 
Hackney, the total labour cost was £3611, or 22-ld. per ton of 
refuse destroyed, and upkeep £467, being 2-9d. per ton of refuse, 

This does not strike one as so very worthy of comment. 

CAREFUL INVESTIGATOR, 








ALMANAC.—The London and North-Western Railway Company 
has published a tasteful wall almanack for 1905 which has monthly 
tear-off slips with easily legible figures. The pictorial portion of 
the almanac depicts external and internal views of the late Queen 
Victoria’s saloons. 


THE INSTITUTION OF CrviL ENGINEERS: NEWCASTLE-ON-TYNE- 
ASSOCIATION OF STUDENTS.—By the kind invitation of Mr. J. C. 
Dove, Assoc. M. Iust. C.E., managing director of Messrs, Cowans, 
Sheldon and Co.’s works at Carlisle, sepcial arrangements have 
been made for a party from this Association to visit these works 
on Tuesday, February 28th. 
the 10.25 a.m, train, 


The party will leave Newcastle by 
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TESTS OF LOOLS OF HIGH-SPEED STEEL. 


Ar the machinery department of the International Exhibi- 
tion at St. Louis last year, some tests were made of the 
comparative efficiency of tools made of high-speed steels. 
The arrangements provided that solid-forged tools and those 


inion D meshing with internal gear on the face-plate. 
These two speeds are the only mechanical changes. 
The feed is driven from the pinion F keyed on the end of the 
spindle, and the set of three gears on the spindle H, operating 
in the usual way. The feed rod is marked P; it lies between 
the ways, is screwed, and runs in a bronze nut under the 
saddle. It can be thrown in and out byclutch K, or for quick 














Fig. PUTNAM ELECTRICALLY DRIVEN LATHE 


held in Armstrong tool-holders should both be used ; the size 
of steel to be 1fin. by 2}in. for the former and lin. by lin. 
for the latter. The material was to be the regular market 
stock, and the amount of metal removed to be one of the 
points deciding the efficiency of the tools. The cut was jin. 
by 1din. reduction, ;4;in. feed, 100ft. per minute, as long as 
the steel would stand up. 

The report of the Committee of Judges sets forth that all 
the tests were made on a rough steel casting, 124in. diameter, 
of the following analysis:—Carbon, ‘26, manganese, °69: 
phosphorus, °032; silicon, -304; sulphur, ‘022. The tests 
were made on a 30in. Putnam lathe, driven by a 25 horse- 
power electric motor, 220 volts, 110 ampéres, 600 to 1200 revolu- 
tions per minute. All the tools were ground with 8 deg. rake, 
8 deg. shear, and 6 deg. clearance upon a Seller’s tool grind- 
ing machine, with a carborundum wheel. Only three kinds 
of steel were submitted for test, as follows :—McInnis extra, 
by the McInnis Steel Company; Allen’s air-hardening steel, 
by Edgar Allen and Co.; and Victoria high-speed steel, by 
Richard Lindenberg and Son. Theresults are tabulated below. 

These tests as conducted are of little interest, and give 
little reliable information, especially as only three grades of 
steel were used, and many of the best-known brands were not 
included. Commenting upon these tests the American 
Machinist remarks upon this absence of well-known steels 
and makes the following criticism :— 

‘*Of even more importance in vitiating the value of the 
results than the withdrawal of most of the contestants is the 
nature of the tests. The tabulated results of the observations 
show that the longest duration of cut was 1 min. 55 secs., 
the other figures running down to 10 seconds. The reason 
for suspending the runs after these short intervals does not 
appear, but in accordance with the regular procedure in such 
tests, it is only fair to assume that the suspension was due to 
the failure of the tools. Assuming the steels to have been 
capable of good work, it still follows that tests under condi- 
tions which permitted such short runs only cannot be 
regarded as in any sense conclusive, even among the steels 
tested. Moreover, comparisons under this assumption are 
not possible, as the tools were not operated until their final 
conditions were the same. Thus we find one column of the 
tabulated results giving the length of the run, and another 
giving the comparative conditions of the tools. How any 
conclusions of value can be drawn from tests in which both 
the duration of the cuts and the final condition of the tools 
varied is more than we can understand.”’ 

The lathe upon which these tests were made is an interest- 
ing machine, and a view is given in Fig. 1, while Fig. 2 is 
from a drawing of the gearing in the headstock. The entire 
group of driving mechanism, from the clutch coupling to the 
internal gear of the face-plate runs in an oil bath. There are 
six rates of longitudinal feed, from yin. to 4in., and six cross 
feeds from ,',in. to }in. The feed is operated from a pinion 


on the end of the main spindle, and there is a clutch arrange- | 


ment for throwing the feed in and out. The maximum 


cutting speed is 100ft. per minute. The front tool post has a | 
longitudinal adjustment in the block, and when the feed- | 


handle is placed in the neutral position the carriage may be 
operated by hand by the wheel at the tail end of the feed- 
screw. Lubrication of the tool is provided by a centrifugal 
pump mounted in the middle leg of the machine, which leg 
contains the oil reservoir. The oil is piped to the two tool 
posts, and collected in pans after being used. Referring to 


Surface 
Forged or 
in Armstrong speed, 


older. 


Name of steel. 
min. 


Feed 

per 
feet per | revolu- 
i tion. 


the wheels Mand N. The gearing of the cross feed is obvious. 
It will be noticed that soft metal is used in all the bearings, 


CUD. 





The whole headstock, with its two mechanical speed 
changes, the long soft bearings, &c., is in sharp contrast to 
British lathes intended for similar service. 








AUSTRALIAN TRAMWAY SYSTEMS. 

IN no part of the world, in proportion to the number of population, 
are street tramways more extensively used as a means of passenger 
transit than in the leading Australian State capitals. Although 
their introduction is of comparatively recent date, their development 
has been marvellous, and, as in many European and America, 
cities, they have assisted in making riding cheaper than walkiny, 
and are causing the omnibuses and other conveyances of a past 
generation to become forgotten. In Sydney the tramways were 
originally worked by steam power, the cars being double-decked, 
like the railway carriages on several of the Paris suburban lines, 
but subsequently the cable system was introduced, and later on 
electricity became utilised as the motive power, and with such 
success that it is only a question of time till the locomotive ani 
cable will be dispensed with. The various tramlines, whic) 
like the railways, are the property of the State, form a completo 
network of communication between nearly every part of Sydney 
and its suburbs, thus assisting in counteracting the tendency t. 
overcrowding which forms one of the evils associated with larg: 
centres of population. The total length of tramlines open on June 
30th, 1905, was 124} miles, representing an expenditure of 
£3,371,587 for the construction and equip t, the ber of 
passengers carried during 1903 being 130,405,402. The Melbourne 





| system, embracing a length of 48 miles, 434 miles of which are 
| worked by cable, and 44 miles by horse-power, was constructed by 
| a municipal trust at a cost of £1,/705,794, and is leased to a company. 
| It is said to be the largest and best cable system in existence. 
| The number of passengers carried during the year was 47,564,942. 


There are also several suburban lines worked by limited liability 


| companies, as follow—horse 84 miles, electricity 4 miles, an 

| cable 2} miles. 
; | by horse-power, but in 1897 it became replaced by electricity, the 

return coupled by the friction clutch L to the face-plate by | * b 4 , 

| a total length of 28 miles. 

| effected. 


In Brisbane the tramlines were originally worke: 


tramways being the property of an English company, and covering 
As the traffic increases, extensions are 
At the close of 1902 there were in the State 65 miles of 
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which have in consequence to be made of unusual length. 
| The spindle is slightly taper where it enters the face-plate, 
| the larger end being outwards, so that any thrust on the 


| Compara- 
ee | Current tive H.P. 
D on pag pen = ots rial | Tequired | condition | required 
| removed. | per ut. ee per cut. 


Depth Weight 
of 


cut. 
| 








McInnis 100 
Holder 
Forged 2} x 4 75 
Forged 
Holder 
Forged 
Forged 
Holder 
Forged x 


-1€0 


” 


Allen 100 


100 


” 


Victoria 
’ 


” 


the drawing in Fig. 2, which shows the headstock gear- 
ing developed to show all the parts, it will be seen 
that the second shaft B js driven by wheel and pinion 
showp. It carries a sliding pair, which engage with 
either of two wheels on the pinion ©, which carries a 


Lb. 


In. Min. sec. 
| 1l 


° “exo 


oz. | Amperes. 
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| 
| centre tends to drive the spindJe further on to the plate. 


The thrust is taken by a steel plate between two bronze plates 
just behind the face-plate ; the two latter are of larger diameter 
| than the former, are grooved radially, and dip in an oil 
| bath, 
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Fig. 2. 
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Fig. 2-HEADSTOCK GEARING OF PUTNAM LATHE 


tramways, including those in Brisbane, the number of passengers 
carried during 1903 being 18,125,302. In Adelaide there are 
several tramway lines worked by horse-power, but an attempt is 
being made to secure the introduction of the electric system. The 
lines are owned by private companies. In Western Australia, 
Perth has a well-organised system of electric tramways, which, like 
that in the Kalgoorlie Municipalities, is the property of a private 
company. Fremantle and Boulder City also will shortly be in 
possession of electric tramway systems, constructed by private 
enterprise under municipal supervision. The only State-owned 
tramway is that running between the port of Roebourne and the 
town of Cossack, a distance of 84 miles, in the north-western 

rtion of the State. In Tasmania the Hobart tramways are worked 

y electricity, and extend a distance of about 9 miles. They are 
owned by a private company, and were opened in 1901, in which 
year they carried 1,432,176 passengers. There is also a steam 
tramway in the north-west portion of the State, connecting 
Zeehan with Williamsford, a distance of 11 miles, its summit 
being 1500ft. above sea level. Compared with other Australian 
tramway systems, that of Sydney is considerably the most 
efficient, there being a continuous succession of trams from 
early morning until midnight, an all-night service being established 
on several lines. During the earlier hours of the day and in th? 
evening the tram traffic is’ enormous, the cars, running almost 
every minute, being densely crowded. It is the same at holiday 
time, and the greater the amount of accommodation provided by 
the State Railway Commissioners the denser becomes the crowding. 
Itis as if the whole population desired the use of the tramcars, Yet, 
with all this heavy traffic, accidents are comparatively few, being 
in most instances due to the disregard of ordinary precautions 
on the part of the sufferers. All the Australian electric systems 
are on the overhead wire principle, which is not found to interfere 
with the work of fire brigades to anything like the extent origi- 
nally anticipated. 
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WATERWORKS PUMPING ENGINES IN THE 
UNITED STATES AND CANADA.* 
By Mr, Joun Barr, Associate, of Kilmarnock, 

On the occasion of the recent summer meeting of this Institution 
in America, the author of this paper availed himself of the many 
courtesies extended to the members by their hosts. He has there- 
fore set down a few notes of his observations of typical waterworks 
in America ; these impressions have been summarised, and they are 
followed by brief descriptions of the pumping engines in twelve 
stations, for particulars of which the pos is indebted to the 
various engineers in cherge and others, to whom he wishes here to 
express his acknowledgments, The pumping stations described are 
as follows :—Schenectady, Cincinnati, Philadelphia, Pittsburg (two), 
Chicago, St. Louis, Desmoines, Minneapolis, Winnipeg, Toronto, 
London (Ontario), and Boston, The following are the deductions 
referred to above :—(1) The type of high-duty waterworks pumping 
engine in the United States is generally that of rotary vertical 
triple-expansion ; this is undoubtedly the most modern type, gives 
best duty, and seems to be the favourite. (2)The steam valves are 
Corliss in the high-pressure cylinder, usually Corliss in the inter- 
mediate cylinders, and poppet in the low-pressure cylinder. (3) 
Piston speed is usually about 200ft. per minute, sometimes a little 
higher, (4) Duty under test run varies from 140 to 160 millions of 
foot-pounds per 1000 lb, of eteam, for engines having a daily 
capacity of from ten to fifteen millions of gallons pumped into 
mains against a pressure of about 1001b. persquareinch (5) Pumps 
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work quite well and quietly with suction under a head of pressure, 
air vessels of ample capacity and means for a them charged 
with air being provided. (6) Air vessels of ample size are provided 
both on suction and delivery pipes, It is a common practice to 
have an air vessel on top of each delivery valve, the three air 
vessels being equalised by a connecting pipe. (7) Pump valves are 
of the multiple type of rubber or vulcanite backed by a brass or 
phosphor bronze spring. Valves are about 4in. diameter, and are 
very frequently set in cages placed in a strong plate in valve casing. 
(8) Centre crank-pin of large pumping engines has one end in 
square block carefully fitted into slot in web of crank on one side 
to allow ‘‘accommodation.” (9) Journals are almost invariably 
lined with ‘‘ Babbett” metal. (10) A heater is frequently inserted 
in exhaust pipe between the low-pressure cylinder and condensers, 
The rise in temperature thus gained by feed-water cannot be great, 
but is considered worth getting. (11) Many of these large engines 
are splendid examples of mechanical engineering, being smooth- 
working, efficient and well-finished machines, 
SCHENECTADY WATERWORKS, 

At these works are two triple-expansion vertical condensing 
‘* Deane” pumps, duplex, which pump about twenty million gallons 
pertwenty-four hours, and seem to do good work. The new pumping 
plant recently put down consists of an electric motor running horizon- 
tally carried us girders at ground leveland connected toa centrifugal 
pump underneath by vertical shaft about 7in. diameter—Fig. 1. 
The current is brought from Falls, about 20 miles away, at 16,000 
volts. The motor is three-phase, the voltage being transformed 
down to some 550 volts, ampéres 800, and the speed of motor and 
pump is about 809 revolutions per minute. The centrifugal pump 
is about 6ft. external diameter, and raises water from an adjoining 
well, the level being about 16ft. below the pump. The water is 
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umped into mains against a pressure of 100 1b. per square inch. 
There is also a small auxiliary electrically-driven geared vacuum 
pump, to exhaust the main pump and suction pipe from the well for 
charging purposes, also a set of small electrically-driven geared 
three-throw pumps to | pe oil at 100 lb. per square inch under the 
upper collar-bearing of motor on which the weight of the armature, 
shaft, and pump disc all hang, so that the whole of moving parts 
are floating on an oil step-bearing above. The pressure of oil in 
the annular space between the two bearing discs just eases them 
apart and takes the whole weight—amounting to several tons—of 
working parts, The water to be pumped amounts to 10 million 
gallons—U.S. gallonst—per twenty-four hours, which works out 
about 500 pump horse-power. It is only fair to say that the pump 
was not connected through to the town mains, and when seen was 
pumping against a closed valve ; the vibration and noise were, how- 
ever, abnormally great. 
CINCINNATI WATERWORKS, 
Messrs, R. D,. Wood and Co., Philadelphia, have at present under 
construction in their works four sets of 1000 horse-power vertical 
triple-expansion jet-condensing pumping engines for these water- 





* Paper read before the Institution of Mechanical Engineers, January 


20th, 1905. 
t United States gallon = % British Imperial gallon. 





works, They are 98f{t. high, the low-pressure cylinder is 82in. 
diameter by 8ft. stroke ; speed, 16 revolutions = 256ft. per minute ; 
two fly-wheels on each engine, 24ft. diameter—in eight segments ; 
boiler pressure, 160 Ib. ; Corliss valves placed in cylinder covers of 
high-pressure and I.M.P. cylincers; the valves in the low- 
ressure cylinder of poppet type ; steam receivers and reheaters 
tween the cylinders, 

The pumps have to force against 100 Ib. per square inch ; duty 
to be between 160 and 170 million of foot-pounds per 1000 lb. 
steam ; the air pumps and feed pumps are driven by the main 
engines, They are provided with vacuum destroyer and drop 
governor, and the weight is about 1500 tons per set. The suction 
and delivery valves of the large pumps have rubber discs backed 
by brass spring round section, a8 there is a large number of 3hin. 
diameter valves, 


PHILADELPHIA WATERWORKS—NEW PUMPING STATION. 


There are three sets of vertical triple-expansion engines, with 
three ram pumps, each set to pump 20 million gallons—U.S. 
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gallons—against 80 1b, per squareinch. The low-pressure cylinders 
are 96in. diameter by 5ft. 6in. stroke ; Corliss valves ; pump rams 
33in. diameter, glands kept ‘‘drowned,” as shown by rough sketch, 
Fig. 2; valve casings—pump—and specials are all tested to 300 1b. 
per square inch. A heater is interposed between the low-pressure 
cylinder and the jet condenser to heat the feed-water. The air 
and feed pumps are driven by the main engine. Duty specified to 
be 160 million gallons per 100 lb, coal or 1000 lb. steam, and boiler 
ressure 1601b. per square inch. Crank shafts are built of steel. 
he suction side of the pumps is under a head of about 20ft. 
Pump valeeb-auiiiiaiiesainat 4hin. diameter, usual] type, with 
rubber disc backed by a spring. ch pump-delivery chest has an 
air vessel on top, kept charged by Westinghouse air pumps. The 
air vessel has a disc cast inside with hole about l4in. diameter, said 
to be for the purpose of preventing surging in air vessel—Fig. 3. 
Each engine weighs about 1000 tons. The engine-house is a fine 
building, with 30-ton overhead electric crane, 80ft. span. 


PITTSBURG WATERWORKS. 
(a) Herron Hill sub-station.—All the three sets of pumping 
engines at Herron Hill Sub-station were made by the Allis- 
Chalmers Company, Milwaukee. With the two small sets the 
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speed is 40 revolutions ; two fly-wheels—four bearings —2ft. 6in 
stroke ; Corliss valves, all having trip cut-off ; cast iron columns. 
A-shaped, with guides fore and aft; steam, 150 1b. Suction is 
under a head of 351b. and pumping against 80 Ib., so that there is 
only 45 lb. on the pump ; that is, the work done is against 45 1b. 
The engines work smoothly and quietly, and cannot heard in 
the street twenty yards away. The two end cranks are overhung 
—Fig. 4—with four rods down to the pump heads—that is, to rams 
of pumps ; these two smaller engines were made in 1895. The 
centre crank, which is double web, has a peculiar arrangement on 
one end of the crank pin—Fig. 5. One web of crank has a square 
bole and one end of crank = fits into the square block, which has 
about jin. clearance at each end. The object is, that should one 
part of crank shaft wear more than another it allows a little accom- 
modation, and the adjustment is easier when erecting engines. 
The largest of the three engines had just been at work for a few 
months and was not yet taken over. All admission valves are 
Corliss, also the exhaust on H.P. and 1.H.P., but the exhaust 
valves on L P. are poppet valves—that is, equilibrium valves of the 
Cornish type. The Corliss valves are all in the cylinder covers— 
top and bottom—consequently the cylinder itself is a very simple 
casting. The stroke is 3ft., three hollow A columns ; suction air 
vessel on each pump. The reason for this last is that the engines 
draw from the town mains and pulsation is minimised. The suction 
is under 25 Ib. pressure ; delivery at 130 Ib., 33 revolutions, plungers 
18in, diameter, and the tops of plungers are loaded so as to balance 
the reciprocating parts of the engine. The cylinders are 20in., 
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36in., and 56in. diameter. The pumps have a delivery air vessel 
above each set of delivery valves, and these three air vessels are all 
equalised by a pipe 12in, or so in diameter. The pump valves—of 
the usual rubber dise spring loaded type—are placed in a large 
disc about 4ft. diameter, and are in cages. Air pumps, feed 
pumps, and air compressor pump are all overhung from crosshead 
of low-pressure pump. Feed-water is passed through upper portion 
of tubes in surface condenser, and goes into the boiler at about 
120 deg. Fah. Boilers are fired with natural gas, which gives a 
beautiful blue flame and no smoke or ash, 

(b) Brilliant pumping station.—Pumps draw from Alleghany 
River, which at times is very thick and muddy. Water unfiltered 
is full of slime, but filters are about to be made on flats across the 
river, to which two steel pipes 5ft. diameter will be laid. The 
engine-house is a magnificent one. There are at least eight sets of 
very large vertical engines not triples, but compound. All but 
one or two sets were built by Allis-Chalmers Company, Milwaukee. 
The general features are similar to other stations, but latest set of 
large cross compound have cranks at 180 deg., single-acting 
plunger pumps, and work beautifully and smoothly, having 
capacious air vessels to take up shock, and heavy fly-wheels—two 
to each engine,. The pump valve chambers and air vessels above 
form supports and stiffeners for main framing of engine, but there 
is a plate 3in. or 4in, thick inserted at top, so that any. chamber 
can be removed by simply taking out this plate. There are two 
piston-rods in steam cylinders ; diameters of cylinders of this latest 
set are 66in. and 96in. by 64in. stroke. Speed about 200ft. per 





minute, or rather over. Duty about 140 millions. Condensed 
steam is used for boilers, and grease is filtered out by coke in 
enclosed pressure filters, 

CHICAGO WATERWORKS. 

Fourteenth-street pumping station.—At this pumping station there 
are three pumping engines, each of 15 million gallons capacity, 
and one of 30 million gallons capacity, all being vertical triple- 
expansion. The first three sets were made by the Allis-Chambers 
Company, and the other set by the Lake Erie Company, Buffalo. 
The engines are supported underneath by heavy brick pillars on 
one side. The large engine—30 million gallons per twenty-four 
hours—has plungers 42in. diameter by 5ft. stroke, Corliss valves, 
two piston-rods to each steam cylinder. The engine has been two 
years at work, and during that period had averaged 23,7, hours per 
diem, co that it was very rarely at rest. Jet condensing; the 
pumps draw from a tunnel on the same level, and this tunnel is 
carried out under the lake bed to an intake or “‘crib” about a 
mile or more from the shore. The air vessels in this case are kept 
charged by snifter valves, which are used in preference to aj 
compressor. The pumps are provided with one large suctio 
vessel and: one large delivery air vessel. A check valve—reflux— 
was fixed on the delivery pipe, but it is now dispensed with, as the 
doors in a short time wore down-off the faces, Steam at’ 150 1b. 
pressure. Duty on test 155 million foot-younds per 1000 lb. 
steam. Cylinders are about 32in., 46in., and 90in: diameter. The 
upper portions of the pump plungers above the: stuffing-box are of 
wrought steel riveted pipes. The high-pressure and intermediate- 
pressure valves are worked by the same excentries ; with the low- 
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pressure there is a separate excentric for admission and exhaust 
valves. There are receivers between the steam cylinders, Al] the 
engines work quietly and effectively. 

St. Louis WATERWORKS, 


Bissell’s Point pumping station.—At this station three sets of 
triple-expansion engines are being erected by the Allis-Chalmers 
Company, having each a capacity of 20 million gallons per twenty- 
four hours, pumping to 100]b. per square inch, suction under a 
pressure of about 15ft. head ; the pumps are 33{in. diameter by 
6ft. stroke ; speed, 164 revolutions (= 198ft. per minute); pump 
valve in cages inside pump casings—of the usual multiple type ; 
1176 valves in each engine, seven cages in each valve casing, and 
twenty-eight valves in each cage—six pump valve casings in all. 
The high-pressure cylinder, of 34in. diameter, has Corliss valves ; 
the intermediate-pressure cylinder, of 62in. diameter, has Corliss 
admission and poppet exhaust valves ; and the low-pressure cylin- 
der, of 94in. diameter, has poppet admission and exhaust valves. 
The valve shaft is driven by drag crank on end of main shaft ; 
duty about 160 million foot-pounds of water lifted per 10001b dry 
steam : no superheating ; steam 140 lb. per square inch. Air vessels 
have equalising pipe (delivery). Each pump has air vessel directly 
on suction pipe, besides large air vessel on end of main suction 
pipe. Six relief valves, each about 6in. diameter, discharge from 
delivery into suction pipes capable of taking full discharge of 
pumps in the event of a valve being shut accidentally, to prevent 
damage. An air cushion, supplied by compressed air from same 
pump which supplies compressed air to air vessels, keeps up the 
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lower poppet valves on the low-pressure cylinder and counterbalances 
them. The centre crank has a loose square block, the pin being 
fast in block. There are stays from the top sole-plate to bottom 
one, thus making the engine entirely independent of mason work. 
The weight of each fly-wheel is 40 tons. There are four main 
bearings and one tail bearing. The engines work very quietly and 
smoothly. 

General description.—It may be interesting to add that there are 
three pumping stations for St. Louis Waterworks—(1) at the Chain 
Rocks, up the river above the city ; (2) at Baden high-level pump- 
ing station ; and (3) at Bissell’s Point, for the lower districts. At 
Chain Rocks the water is taken from the river and pumped into 
settling basins, covering an area of over 40 acres. There are four 
triple-expansion engines here, each capable of delivering into the 
basins 30 millions of United States gallons daily. Two duplex 
pumps are held for emergencies, and only used when the large 
engines are stopped from any cause. The water in settling basins 
is allowed to ‘‘ purify itself” by settling for from twenty-four to 
thirty hours, and is then carried into the conduit to the two 
high-service pumping stations, from which it is delivered into the 
city mains. The four engines at Chain Rocks have each three 
4Sin. plungers. The engines stand 70ft. high, and weigh nearly 
600 tons each. At Baden high-level pumping station there are 
six engines, pumping against 140 lb. per square inch—two deliver- 
ing 10 million gallons each and four 15 millions each. At Bissell’s 
Point pumping station there are, besides the three engines 
described above, three old beam and fily-wheel engines, the 
steam distribution valves being worked by cams. These old 
engines are still at work occasionally as a stand-by, but 
consume a much larger amount of steam per horse-power than the 
more modern engines. Through the courtesy of Mr. Laird, Con- 
sulting Engineer for the city of St. Louis, the figure of consump- 
tion of steam of No. 10 engine at Baden pumping station is given 
at 10-51 1b. per horse-power per hour—presumably pump horse- 
power, although it is not expressly stated whether it is pump or 
indicated horse-power. 


DESMOINES .WATERWORKS. 


There are. three engines—two Holly horizontal compound 
rotary condensing, and one Worthington horizontal. The latest 
Holly is double cross-compound—Fig. 6—with the high-pressure 
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and low-pressure cylinders superposed horizontally—two of each— 
cylinders 24in. and 42in. diameter by 36in. stroke (= 144ft. per 
minute); Corliss valves ; air vessels have air pump to charge them— 
see sketch showing position of suction air vessel, Fig. 7—fly-wheels 
are in two halves ; pumps, with multiple valves of the usual type ; 
suction 17ft. depth ; steam 1221b.; water 1021b.; duty about 125 
millions per 10001b, steam. The machines are compact, but parts 
look to be rather inaccessible for repairs. Valve motions are driven 
(1) off excentric on main shaft for low-pressure; (2) off rocking 
lever gudgeon for high-pressure. The cut-off is regulated by 
hand, by an arrangement of bevel wheels to both sides of the engine 
by raising or lowering the fulerum block carrying wrist plate for 
admission valves. 

The water supply for Desmoines is taken from the Racoon River, 
or, rather, it is pumped from the sand and gravel bed 16ft. or so 
underneath the river—Fig. 8. Tunnels or headings, 5ft. by 4ft., 
consist of wood frames having open sides—sparred—and bottom, 
and about 4000ft. long—closed top. This tunnel or gallery brings 
water into well, from which it ispumped. The water is clear, cool, 
agd naturally filtered. At present the gallery runs under the river 
bank alongside the river, but it is proposed to discard this shortly, 
the corporation being afraid of sewage contamination, and have 
already constructed a new gallery away from the river. The re- 
markable thing about this underground supply is that there seems 
to be a river under the Racoon River, the submerged river being 
in a gravel bed ; and this lower river flows as the upper river does. 
Consequently it is proposed to construct a dam under the river bed 
down to the lower strata, which is clay, so as to dam back the water, 
and give underground storage in dry seasons. At times the 
Racoon River is almost dry, and then the underground river gets 
short also. 

MINNEAPOLIS WATERWORKS. 

At the old pumping station is a Worthington high-duty 
compound engine; pressure 214ft., duty about 80 millions. At 
the new pumping station, on the other side of the Mississippi River, 
there have just been erected and set to work two sets of Holly 
vertical triple-expansion surface condensing pumping engines. 
The steam valves are Corliss on the high-pressure cylinder, Corliss 
on the intermediate, and poppet on the low-pressure cylinder ; 
this last cylinder has two poppet valves on top and two on bottom ; 
lay shaft for valve motions worked from each end by cranks at 
90 deg. One piston-rod in each cylinder ; cylinders 30in., 56}in , 
and S4in. diameter by 60in. stroke ; speed 20 revolutions, equal to 
200ft. per minute; suction lift about 16ft. Pumping against a 
pressure of 214ft., surface condensing, vacuum 27in.; the heater is 
between the low-pressure cylinder and the surface condenser. The 
water for feeding the boilers is taken from the hot-well and passed 
through the heater. The capacity of each pumping engine is 
15 million gallons—United States gallons—per twenty-four hours, 
and the guaranteed duty is 140 millions of foot-pounds per 1000 Ib. 
steam, but it is hoped that better results will obtained. The 
centre crank has a loose block, as has already been described. The 
suction and delivery pipes on pumps are double—Fig. 9—coming in 
and out of each side ; and the suction pipes have an air vessel on 
one end. The air vessels on delivery are equalised, and help to 
support framing; there are three pump plungers, each 29}in. 
diameter, and the pump valves are of the usual multiple type. 
Each engine compiete weighs about 750 tons, each fiy-wheel 
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30 tons, and there are two wheels on each engine. The engines 
work very smoothly and quietly. Steam superheated pressure is 
140 Ib. or 160 1b. per square inch. A sketch of screening arrange- 
ment at intake from river Mississippi is added—Fig. 10. 


WINNIPEG WATERWORKS, 


At these works are two sets of pumping engines, of a capacity 
of eight million gallons. One engine is a compound-vertical 
Worthington, and the other a triple. The latter has six cylinders 
and two pumps ; cylinders 18in., 27in. and 40in. diameter by 2ft. 
stroke, but working only 18in. stroke. The pumps are 24in. 
diameter, and work at 40 lb. per square inch. The pumps are 
double plunger and outside packed, and have a balancing ram 
against 90 lb, per square inch to balance the working parts. The 
balancing vesse! is of wrought iron, and has an air-compressing 
pump to keep 4 the pressure, consequently it is a hydraulic 
balance pump. The engine has rocking compensating cylinders, 
but they are rot inuse. The condenser is ‘‘ surface,” with inde- 
pendent duplex air pump. Duty said to be 80 millions ; steam 1001b.; 
raultiple pump valves ; steam valves, Corliss; engine works very 
quietly. The pressure for compensating rocking cylinders is given 
by a differential accumulator. One end is loaded with pressure 
from the mains, and the other end gives 90 lb. for compensating. 
The water is very hard, and is softened by Clark’s process. The 
water is pumped from a well about 12ft. under the surface to a tower, 
by a separate pumping engine. It gravitates from the tower 
through a filtering press, &c., and runs into a clear water tank— 
softened— whence it is picked up by the main pumps. The soften- 
ing is said to cost three cents per 1000 gallons. In order to ensure 
that there is no free lime in the supply to the town, CO, is passed 
from a coke furnace through the water, which sprays from boxes 
with perforated bottoms, and this dissolves any free lime. The 
softened water is clear as crystal, and the hardness is said to be 
reduced from 50 deg. to about 7 deg. They have on order at the 
present time a set of double-stage centrifugal pumps to be driven 
by a motor at 210 volts ; and an old engine is being adapted for this 
work. The centrifugal is to i against 80 lb. and to run about 
1200 revolutions, A new weil about 20ft. diameter is being sunk 
down 60ft. to the limestone. 


ToRONTO WATERWORKS. 


The older engines are one of eight million gallons capacity and 
one of five million gallons capacity, cross-compound duplex Wor- 
thington ; these are about twenty years old ; steam 60 Ib. ; water 
90 1b.; pumps double-acting—in sleeve—24in. diameter by 3ft. 
stroke ; duty about 40 millions, The two newest engines are Holly 
horizontal a rotary ; steam 100 lb. ; water 90 Ib. ; 
cylinders 28in. and 56in. diameter by 4ft. stroke by 32 revolutions, 
which is equal to 256ft. per minute, but often run up to 300ft. per 
minute ; duty about 100 millions; surface-condensing ; vacuum 
25jn. ; air pump independent duplex. The style is like the Des- 
moines engine ; suction about 12ft. ; cylinders jacketed and with 








reheater between them. They are at present making foundations 
for a new triple surface-condensing engine being made by the 
John Inglis Company of Toronto; piston-speed 200ft. per minute 
to pumpagainst 100 1b. per square inch ; stroke 5ft. ; duty specified is 
165 millions* per 10001b. ‘commercially dry” steam ; steam pressure 
150 lb. per square inch ; capacity 15 millions imperial gallons per 
twenty-four hours ; area of clear waterway of pump valves speci- 
fied to be 180 per cent. of plunger area; steam cylinders to be 
jacketed and fitted with reheaters. 
LONDON (ONTARIO) WATERWORKS, 

Their supply is from beautiful springs—pure, clear, hard water— 
and is pumped to the reservoir against 1051b. by two sets of hori- 
zontal double-acting pumps, 18hin. diameter by 2ft. stroke by 
twenty-four revolutions. T'wo pumps in each set, four pumps in 
all, These are driven by two turbines which get water power from 
a weir on the river, 10ft. fall—about 150 horse-power. They have 
also two sets of horizontal compound cross pumping engines con- 
densing—jet—as a stand-by when water power fails, 

Boston WATERWORKS. 

Chestnut Hill pumping engines.—From want of time, the author 
regretted that he was unable to see these engines at work. They 
are, he understands, among the best examples of pumping engines 
in the United States. Capacity, 30 million United States gallons 
per twenty-four hours. Diameter of cylinders, 30in., 56in., and 
87in. Stroke, 66in. Steam pressure, 185 1b. per square inch. 
Average dry steam per indicated horse-power per hour = 10-335 Ib, 
Duty, 178,497,000 foot-pounds per 1000 1b. of drysteam. Thermal 
efficiency of engine, 21-63 per cent. 

General Remarks.—\In Great Britain the duty of pumping 
enginesis usually expressed in foot-pounds of water lifted per 112 Ib. 
of best Welsh coal. In the United States and Canada this duty is 
given as per 1000 Ib. of dry steam. In the United States the 
gallon employed is the ‘‘ United States gallon,” equal to five-sixths 
of the imperial gallon. In Canada the imperial gallon seems to be 
usually empleyed. The author is indebted to Mr. Arthur Warren, 
brother of the president of the Allis-Chalmers Company, of 
Milwaukee, for the figures given for the Boston 30-million pump- 
ing engine, who has also kindly sent a photograph of this engine ; 
also for a photograph of Bissell’s Point pumping engine, St. Louis. 
He is also indebted to Mr. John A. Laird, consulting engineer 
of the City of St. Louis, for some notes on pumping engines at 
Chain Rocks and Baden pumping stations of that city. 
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LAUNCHES AND TRIAL TRIPS. 
HILLHOUSE, steel screw steamer; built by, Northumberland 
Shipbuilding Company, Limited ; to the order of, Messrs. John 
Cory and Sons, Limited ; dimensions, 335ft., 48ft. by 24ft. 3in.; 
to carry, 5350 tons on a light draught ; engines, triple-expansion, 
23hin., 39in. and 64in. by 42in., pressure, 1601b.; constructed by, 
Richardsons, Westgarth and Co., Limited ; trial trip, February 13th 
CRAIGHALL, three-deck steamer ; built by, David and William 


Henderson and Co., Limited, Partick; to the order of, Messrs. | 
Glasgow ; dimensions, 380ft., 50ft. by | 


Biggart and Fulton, 
28ft. 8in.; engines, triple-expansion, 25in., 4lin., 67in. by 48in., 
pressure 180 lb.; constructed by, the builders; launch, February 
16th. 

ADA, steel screw cargo steamer ; built by, the Laxevages Engi- 
neering and Shipbuilding Company, Bergen ; dimensions, 239ft.. 
36ft. by 16ft. 9in.; engines, triple-expansion, 164in., 27in., 44in. 


by 30in., —— 180 Ib.; constructed by, builders; a mean | 


speed of 104 knots was attained ; trial trip, February 16th. 

HAVEERSTOE, steel screw steamer; built by, Messrs. Furness, 
Withy and Co, Limited ; to the order of, Messrs. Bennetts and 
Co., Grimsby ; dimensions, f50ft. long, and cubic capacity 339, 936ft. ; 
engines, triple-expansion, 24in., 39in., 66in. by 45in., pressure, 
180 lb.; constructed by, Ricbardsons, Westgarth and Co,; launch, 
February 21st. 








CATALOGUES. 


Harris Cycle Company, Limited, Coventry. 
of the Harris Imperial cycles. 

Geo, RICHARDS AND Co., Limited, Broadheath.—The new 
illustrated catalogue of machine tools contains particulars of side 
planers, drilling, key-way cutting, and boring machines. 

MrreceEs Watson Company, Limited, Glasgow.—A circular 
containing a nicely illustrated description of a surface condensing 
plant installed at the mills of Messrs. Birkmyre Bros,, Calcutta. 

Empire Ro“LeR BEARINGS Company, Limited, Westminster.— 
A booklet describing this firm’s well-known roller bearings contains 
the names of the various railways on which they are now in use. 

GRAHAM, Morton, AND Co., Limited, Leeds.—This is a tiny 

ket album of illustrations of hoisting and transport machinery. 
The illustrations are extremely good, notwithstanding their 
minuteness. 

JOHNSON AXD PHILLIPS, Charlton, Kent.—This brochure deals 
with cables and junction-boxes. We note specially particulars of 
underground network disconnecting and fuse-boxes and bell covers 
which are self-contained and easy of access. 

JoserH Dixon CrvuciBLe Company, 26, Victoria-street, London. 
—The January issue of the monthly periodical called (ruphite, 
issued by this company, is devoted exclusively to the subject of 
graphite lubrication, which may be read with profit by most 
engineers, 

FERRANTI, Limited, Hollinwood, Lancashire.—We have received 
from this firm sectional catalogues Nos. 7 and 13. The first deals 
with Class B current transformers, and the second with alternating 
current a ters. The a ter is of the induction type, tse 
only moving part being a small aluminium disc. There are no 
brushes or contacts. 

CHAIN BELT ENGINEERING CoMPANY, Derby.—This is a handsome 
book entitled ‘‘ Modern Money-making Methods.” It does not 
refer to the process of minting, but to the economical handling of 
raw materials and manufactures, also to the transmission of power, 
which the makers, no doubt, consider the next most important pro- 
cess. The illustrations are very effectively produced, 

ABNER-DospiE CompANY, San Francisco, California,—This is a 
little book describing the construction of the tangential ellipsoidal 
water wheels, The buckets are castings, and each bucket straddles 
the wheel rim, and is machined to fit tightly on both sides and on 
the periphery. The buckets are interchangeable, and the bydranlic 
surfaces are ground smooth. 

TILGHMAN’s PaTeNT SAND Biast Company, Limited, Broad- 
heath, Manchester.—This company has sent us the latest catalogue 
dealing with air compressors and sand blastapparatus. The former 
contains effective illustrations and particulars of compressors of 
many varieties and operated in different ways. The sand blast 
catalogue shows the iatest plant which this company can now supply 
for cleanIng iron and steel castings, stampings, &c. 

Royce, Limited, Manchester.—A new and tastefully produced 
catalogue of electric cranes has been sent us by this firm. ‘he 
cranes described and illustrated range in size up to 30 tons lifting 
capacity. The book opens with an interesting introductory 
chapter, in which the conception and development of this now 
almost universally needful appliance is well described. Praise is 
due for the manner in which the book is produced. 


1905 catalogue 








~* This is a very high specified duty—a ‘more recent figure being 140 
millions for engines of 12 millions capacity (Imperial gallons). 





| beam, extreme, 34ft. 2in.; depth, movlded, 10ft. 10in. 
| is of 12 by 4 ironbark in three lengths. The keelson is 13in. by 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

One of the main arguments put forward in favour of federation 
was the fact that manufactories would spring up throughout the 
Commonwealth, finding employment for the people through the 
tax placed on imports. 

Instead of such being the case, it is admitted on all bands that 
the iron trades throughout Australia were never known to be in a 
worse state. In New South Wales one of the largest engineering 
firms has notified its employés that unless some large orders are 
immediately forthcoming it is the intention of the management to 
close down the works, 

According to the Government statistician the value of imports 
in metals and metal goods, including implements and machinery, 
amounted to £8,413,968 for the year 1900 for the six States com- 
prising the Commonwealth. For the year 1903 the imports for 
corresponding items had fallen to £7,297,062. 

The economies being practised by the various State Govern- 
ments will account for the dearth in a great measure, but there 
is no doubt the effects of the Arbitration Act is stifling trade as far 
as New South Wales is concerned, 

Another serious strike in the coal trade has taken place at 
Newcastle, New South Waies. Owing toa reduction in the selling 
price of coal, the wages of the men were proportionately reduced 
according to an existing agreement. The wheelers have resented 
this reduction, and gone out on strike, and as the miners have 
refused to do the wheeling, almost the whole of the Newcastle 
collieries have been laid idle. The much vaunted Arbitration Act 
has been brought into force, and ordered the wheelers back to 
work, but no notice has been taken of the order. It now remains 
to be seen in what way the Court can enforce its decision. 

Arrangements are being made by the Victorian Railway Depart- 
ment to start the construction of the Brighton and St. Kilda 
electric tramway. The work is to be putin hand at once. This is 
the first experimental line to be tried in Victoria, and, it is under- 
stood, that if successful the electric system is to be much extended 
throughout the suburbs. 

Mr. J. Bradford, formerly chief consulting engineer of Noyes 
Brothers, who are the Australian representatives for the General 
Electric Company, has been appointed electrical railway expert by 
the Victorian Government. Mr. Bradford was recently engaged 
by the South Australian Governmenttoreport on the electrification 
of the Adelaide tramways and suburban train service. 

A quarterly report on the working of the railways is now being 
published by the South Autralian Railway Commissioner, The 
approximate earnings for the three months ending 30th September 
last was £302,000, as compared with £260,800 for the corresponding 
period in 1903. Working expenses were £164,800 and £164,700 
respectively, thus leaving a net balance of £137,200 for last Sep- 
tember quarter, as compared with £96,100. 

A marked improvement is still being effected on the Victorian 
railways. For the five months of the financial year ending 
November, 1904, compared with the five months of the previous 
year, the gross revenue increased £158,644, while working expenses 
were reduced by £13,931, .showing an improved net revenue of 
£172,575. New South Wales railways show a distinct upward 
tendency. For the three months ending September, 1904, the 
revenue increased by £117,521, and the working expenses decreased 


| £40,769, resulting in an improved net earnings of £209,805, as com- 


pared with the three months of the previous year. 

The largest ferry steamer in Sydney Harbour, the Kulgoa, has 
just been placed on the Milson’s Point—Sydney service on behalf 
of the Sydney Ferries Company. The Kulgoa has a licence to 
carry 1255 passengers, and was built by Mr. W. M. Ford, of 
Berry's Bay, Sydney. The dimensions of the hull are :—Length 
over all, 155ft.; length on keel, 140ft. 8in.; beam, ponte * Aes 
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The engines have been supplied by the Morts Dock and 
are of the triple compound 
inverted direct-acting surface-condensing type, with cylinders 
13in., 2lin., and 34in. diameter by 2lin. stroke. The electric 
lighting plant is engined by Alley and Maclellan, Glasgow, with 
T. Parker and Co.’ *p * namo for a Lodend 16 candle-power lamps. 
The vessel has been installed with the ‘“‘Sentinel” steering gear, 
supplied through Messrs. Wildridge and Sinclair, a local firm, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

AN improvement seems to have set in this week in some branches, 

though others remain quiet, There is a good deal of construc- 

tional steel work on order from the railway rolling stock builders 

for use in under-frames of wagons, such as tees, angles, plates, &c., 

as the rolling stock builders are busy on orders for South America, 

India, and the Cape, and are consequently requiring material with 

which to execute their contracts. Some of the railway companies, 

home and foreign, are also needing equipment, and the bridge 
builders are consequently better placed, and are in their turn 
needing supplies of iron and steel. This is the season of the year 
also when municipal bodies usually apply for tenders for stores 
for the supply of a great variety of materials for the twelve 
months from the end of March onwards, and tenders are being 

repared by Midland manufacturers and will sbortly be sent in. 

The Dublin, Wicklow and Wexford Railway Company is in the 

market for the supply of 20,000 rectangular sleepers, half to be 

delivered in May and half in September. Makers of galvanised 
wire netting have recently given notice of a reduction in dis- 
counts, Makers of galvanised corrugated sheets are experiencing 

a less satisfactory time than previously, and in spite of the dear- 

ness of materials, they are in some cases quoting a lower figure, 

and £10 2s. 6d. to £10 5s. lots become the general quotation for 

24 gauge f.o.b. Liverpool. The demand for black sheets is rather 

quieter than recently, and singles are quoted £6 12s. 6d. to 

£6 17s. 6d.; doubles, £6 15s. to £7; and trebles, £7 7s. 6d. to 
£7 12s. 6d. Hoop iron is £6 12s, 6d. to £6 15s., and nail, rod, and 
rivet iron is £6 10s. to £6 15s. A good business continues to be 
done in marked bars, and also in some of the better qualities of 
unmarked, the lately fixed Association limit of £6 for the last- 
named sorts being maintained. The pig iron trade is holding its 
own with considerable difficulty, and, indeed, in some departments 
it seems to be going back a little, Staffordshire cinder forge is 
quoted 43s.; part-mine, 46s, to 47s.; and all-mine rong # . to 
60s., with best 75s. to 70s.; and cold-blast, 95s. to 100s. idland 
sorts are injonly moderate call, with prices about the same as those 
last quoted, Northamptons being 42s, 6d. to 43s, 6d.; Derbyshires, 
45s, 6d. to 46s, 6d.; and Lincolnshires, 51s. 7d. In the steel trade 
thechief business is in structional sections, semi-finished sorts being 
only quiet. Girder plates are quoted £6 to £6 2s, 6d.; angles, 
£5 5s. to £5 10s.; and girders, £5 10s, to £6. The demand for 
bridge building sections, and also for railway rolling stock material 
is brisk. Bessemer steel billets are £4 7s. 6d. to £4 10s.; and 

Siemens, £4 12s. 6d, to £4 15s. 

An interesting and instructive gathering of the members of the 
Birmingham Centre of the Institution of Electrical Engineers has 
been held at the University, under the presidency of Dr. Sumpner, 
when Mr, A, C. Anderson read a paper on ‘The Application of 
Electricity to Mines,” At the outset he discussed the suitability 
of electricity for mines, and its superiority over compressed air 
and steam. Steam, he argued, was impossible owing to the pro- 
digious condensation losses in lines of piping, and, although com- 
pressed air was still finding favour in some places for coal-cutting 
machinery, the compressors were electrically driven, the compressed 
air gear being subsidiary to, and a part of, the electric installation, 
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In a report on mines and quarries issued by the Home-office, it was 
stated that no accidents during 1903 were attributed to electricity, 
while rapid progress was made in its application to pumping, coal- 
cutting, and peer g It would be an excellent thing if horses 
below ground could be entirely eliminated, as they were most 
undesirable from the nyglete standpoint. Much had been done 
both in the conversion of existing plants to electric driving and in 
the laying down of new installations. Of course, the use of 
electricity involved a risk like any other form of energy, and 
it must be treated with care. Good work should be the 
motto of an electric mining installation, for the man who sacrificed 
efficiency and reliability to cheapness was courting disappoint- 
ment and possible disaster. But, given a sound efficient system, 
carefully installed and properly handled, there could not fail to be 
an appreciation of the advantages appertaining to electric 
transmissi idents, of course, occurred, but they were 
almost invariably due either to bad workmanship in the construc- 
tion of the plant or to carelessness by those in charge of it, and 
were simply parallels of those which cropped up in the use of any 
other system. Mr. Anderson then considered the choice of a 
system, and the advantages of high and low-tension transmission 
in connection with mining, as well as the question of the design 
and installation of the generating plant. In regard to distribution, 
he discussed the advantages of various cables for different purposes, 
the method of laying the cables, the arrangement of distribution 
boards, and the design of the switch gear. Then he passed on to 
speak of the merits of stationary and portable motors, and, in 
conclusion, compared the performances of electricity in mining 
with those of steam and compressed air. 

Before the Staffordshire Iron and Steel Institute, Mr. H. B. 
Toy presiding, a paper on ‘The Microstructure of Cast Iron” has 
been read by Mr. O, F. Hudson, A.R.C.S. Of the three great 
classes of iron, cast iron was, he said, the most impure ; it never 
contained less than 2 per cent. of impurity, and might contain as 
much as 10 per cent. The ratio of graphite to combined carbon 
was the most important factor in determining the grade and 
quality of cast iron, since metal containing a constant total 
amount of carbon might, by varying this ratio, be made to 
assume all varieties from white to very grey iron. After an 
explanation of the method of micro-examination, Mr. Hudson 
remarked that the subject of the constitution of cast iron was 
much aq ay by the elaboration of, and the prominence recently 
given by Howe, to the view that cast iron might be considered as 
steel, with, in case of grey or mottled iron, flakes of graphite 
scattered through its mass. Very mild steel consisted of nearly 
pure iron, and its microstructure showed practically only 6ne con- 
stituent, genre bo ferrite. Grey iron was, in short, steel made 
weak and brittle by the presence of flakes of graphite, and as 
steel with the lowest carbon content was the softest steel, so grey 
cast iron with the lowest percentage of combined carbon was the 
safestand most easily worked iron. 

Much attention continues to be aroused in connection with the 
decision of the War-office gradually to close the Sparkbrook Gun 
Factory, and Mr, Jesse Collings is still making considerable efforts 
to obtain some alteration of the War-olfice intentions, but so far, I 
believe, without success. The matter is deemed a great hardship 
to the large number of workpeople employed here, and it is hoped 
thatit may be found possible, even at the eleventh hour, for the 
factory to be kept on, since it is centrally situated and a very 
large amount of money has been laid out in its equipment. 

The movement for the proposed North Staffordshire College is 
still proceeding, A special meeting of the Higher Education 
Committee bas been; held at Hanley to receive a deputation 
from the Council for the Extension of Higher Education in 
North Staffordshire, the Colliery Owners’ Association, the North 
Staffordshire Institute of Mining and Mechanical Engineers, and 
the Pottery Manufacturers’ Association, with reference to the pro- 
posed college. Mr. T. W. Bratton, chairman of the committee, 
presided. The proceedings were private; but it is understood 
that the deputation was introduced by Mr, F. A. Bolton, and that 
Mr, A. W. Brown gave a detailed sketch of the scheme. It may 
be explained that the promoters of the scheme are indebted to 
the Bolton family for a site for the college, situated at Stoke-on- 
Trent, and of the value of £7000. It is estimated that the build- 
ing will cost about £25,000, towards which over £11,000 has been 
promised. The expenses of maintenance and management are 
put down at £1500 per annum, and the cost of staff at £3600. 
Deducting the probable income, there is an estimated deficit 
which, it is suggested, the county education authority should 
become responsible for, in conjunction with the Hanley Borough 
Council, It is proposed that the college shall consist at first of 
science and art departments, with pottery, mining, and metal- 
lurgical sections, a day training college, and a pupil teacher 
centre, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester,—As the second month of the year rapidly advances 
to a close it is evident that the promise with which it opened has 
not been carried out. Certainly, there are better prospects of a 
peaceful solution of affairs in the East than has been the case for 
some time past, and much is hoped for therefrom. It is pretty well 
certain that should peace ensue, it would result in much needed 
benefit to both the iron and engineering industries. In the im- 
portant district of which Manchester forms the centre this is fully 
expected. There was anaverage attendance on 'Change on Tuesday, 
and this topic came on for discussion, It was felt that America and 
Germany are fairly well engaged in their own trade, so that English 
makers would have achance of securing a good share of trade, and 
that when it does come it will last for a considerable period. It 
cannot be said, however, that pig iron is in such demand as it was 
three weeks or a monthago, The reduction at the end of last week 
in Lincolnshire pig iron has caused much uncertainty, as buyers 
who were willing to operate at that time have withdrawn offers for 
the present, although it is pretty certain that they will have to be 
given outlater on. Lancashire makers are not offering except in 
small quantities, and they hold for full rates. Staffordshire 
is rather weaker, but Bestiatiiee, on the other hand, holds its 
own fairly well. Warrants have been rather variable, but there is 
a general feeling that Yorkshire iron will have to come down 1s. to 
2s, per ton before there is any material improvement in this 
department. Meantime, merchants have been underselling 
makers, and consumers have been able to buy at under ordinary 
rates for prompt delivery. Forge iron is extremely quiet, and 
buyers do not hesitate to say that there ought not to have been 
any advance on the November and December list. 

Quotations are as follows :—Lancashire, No. 3 foundry, 53s.; 
Lincolnshire, 49s. to 49s. 6d.; Derbyshire, 52s. ; Staffordshire, 
52s. ; Middlesbrough, open brands, 55s. 6d. Scotch :—Gart- 
sherrie, 57s. 6d. to 58s.; Glengarnock, 56s.; Eglinton, 55s. to 
55s, 3d., delivered Manchester. Four delivery Heysham, Scotch 
quotations are :—Gartsherrie, 55s, 6d. to 56s.; Glengarnock, 
53s. 6d. to 54s.; Eglinton, 53s. Forge iron :—Lancashire, 5ls.; 
Lincolnshire, 48s 2d.; Derbyshire, 48s. to 49s., equal to delivery 
Warrington. 

Finished iron continues in fair inquiry, and there is little or no 
change to record. Bars are quoted £6 5s, to £6 7s. 6d.; hoops, £7 
to £7 5s.; and sheets, £7 to £7 7s. 6d. 

The demand for steel products is well maintained, but in boiler 
plates, and also plates for tank, bridge and girder work, makers 
are scarcely obtaining the prices of a week or ten days ago, and in 
some cases concessions have to be made to induce business on the 
list basis obtaining a week or ten days ago. Quotations for 
English billets are £4 12s. 6d. to £415s.; German ditto, £4 7s. 6d.; 
hoops, £7 5s, to £7 10s.; C.A. steel sheets, £8 17s. 6d. to £9; and 
C.R. ditto, £9 2s, 6d. to £9 5s, delivered Manchester. Machine tool 
makers are in some cases very well employed, and it is said that 
some very good lines are to hand in the electrical department. 








More new cotton mills are being built in Lancashire, and this 
should give more impetus to the textile machinery department. 

Raw copper is in rather better demand, and this has caused a 
firmer aspect for the manufactured article. Sheets are quoted 
£79 to £81 per ton; seamless copper tubes, 10d.; ditto brass, 8d., 
rolled brass, 74d.; copper wire, 9d.; and brass wire, 7}d. per lb. 

The attendance of buyers on the Coal Exchange on Tuesday 
could not be described as large, and business was of a ‘quiet and 
somewhat dragging character. In most departments an ordinary 
state of things prevailed, and prices did not exhibit oy tendency 
to advance. Engine slack did not show any quotable change, and 
is scarce. There wasa steady demand for house coal, with fair 
business doing. There was only a quiet inquiry for steam and 
manufacturing coal. The shipping department exbibits some signs 
of falling off, but at present there is no change in prices to record. 
Ordinary quotations are :—Best coal for domestic purposes, 13s. to 
14s.; seconds, 12s. to 133.; common, 9s. to 10s.; steam and forge 
coal, best, 83. 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; 
best engine slack, 7s, to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 
5s. to 5s. 9d. at the pit. Screened coal, delivered Manchester Ship 
Canal, 9s. 9d. to 10s.; unscreened ditto, 9s, 3d. to 9s, 6d. 

Later inquiries show that the peace prospects have imparted a 
much better feeling to the iron trade, and this has been marked 
by a rather greater inclination on the part of consumers to give out 
orders for forward delivery. 

Barrow.—The disposition of the hematite pig iron trade at the 
moment is somewhat uncertain, but while at the moment the 
volume of trade doing is notgreat, there are undoubtedly very good 
prospects, and the outlook altogether is very hopeful, The con- 
sumption of pig iron is still comparatively small on the part of the 
steel trade in the country, and the chances are it will not improve 
before the spring months are reached. The usual sources from 
which the demand for pig iron arises bid fair to give out fuller 
orders, but the actual trade doing is not equal to even the present 
rate of output at the furnaces, with the consequence that stocks of 
iron are slightly on the increase. Prices are quoted at last week’s 
figures, but quotations generally are not so firm as they were a 
short time ago. Mixed Bessemer numbers are at 57s. 6d. net f.o.b., 
and warrant iron is at 57s. net cash sellers, buyers 6d. less. Very 
few transactions are reported in warrant iron, as makers are con- 
fident that a better trade will soon arise, and prefer to stock any 
iron they make more than the market requires, rather than allow 
a heavy weight of metal to accumulate in stores, which might sub- 
sequently be used to keep prices down. 

iron ore is in fair but not brisk demand, and the business doing 
at all mines, save those of Hodbarrow and Ronhead, is much below 
the average. It would be ‘greater but for the keen competition 
experienced from Spanish supplies. The latter are at 14s, to 
14s, 6d. per ton at West Coast ports, and native ores remain at 
9s. to 10s. net at mines. 

There is life in the steel trade, so far as heavy sections of rails 
are concerned, but all other departments are weak. The market 
for rails is not so brisk as it has been, owing to buyers objecting to 
the recent advance in prices. This is a position which can only be 
settled in the future, and it remains to be seen whether, under the 
auspices of the International Steel Rai] Combine, and with the 
absence of much of the competition which some time ago existed, 
British makers will be able to maintain the market price of rails 
at 105s. a ton. The light rail trade is weak, and there is very 
little business doing in shipbuilding qualities of steel or descrip- 
tions, but there is every reason to believe this branch of the trade 
will soon be very busy. At present the mills are not even working 
half-time, and this has been the position for several months past. 

In shipbuilding there is nothing new to report, except the 
prospect of some large orders coming to hand for the stre ening 
of the Japanese navy. Already a very large battleship, the 
Katori, is being built by Vickers, Sons and Maxim for the 
Mikado’s Government, and it will probably be the fact that other 
units in the new Japanese programme will be placed with the 
Barrow and the Elswick firms. It is known also that some very 
good orders are in the market for warships for other Governments, 
Vickers, Sons and Maxim have for some time past not booked any 
orders except for British submarines, and they are therefore in a 
position to tackle new warship tonnage, with the certainty of being 
able to give the earliest possible deliveries, 

Coal and coke quiet at late prices. 

Shipping was not so busily employed last week at West Coast 
ports. The — of pig iron were 2970 tons, and of steel 6392 
tons—total 9362 tons, being a decrease on the corresponding 
week of last year of 3423 tons. The exports of pig iron and steel 
this year have reached 111,236 tons, compared with 75,858 tons in 
the corresponding period of last year, an increase of 35,428 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A coop trade is being done in the South Yorkshire coaltieid both 
on home account and for distant markets, House coal was affected 
for a time by the milder weather, but colder conditions now prevail, 
and the previous firm tone has been restored. Satisfactory business 
is reported for London and the Eastern Counties, although the 
export demand for soft coal has not been quite equal to expecta- 
tions. Best samples of Silkstone coal continue to be scarce, and 
prices are consequently firm, ranging from 12s, 6d. to 13s. per ton ; 
secondary sorts from the same seam are at 11s. to 11s. 6d. per ton ; 
Barnsley, first quality softs, 10s. 6d. to 11s. 6d.; other sorts are to 
be had at 9s. to 9s. 6d. per ton in owners’ wagons at the pits. 

In steam coal the demand is quite up to the average at this 
season, although the export traffic is low, as as customary in the 
second month of the year. Interest has er centred in the 
large supplies required for the Swedish State Railways, amounting 
in the aggregate to over 300,000 tons. The bulk of the business 
usually goes to the coalfields of Durham, Northumberland, and 
Scotland. South Yorkshire has not done quite so well as in former 
years. The Kiveton Park Company is reported to have secured 
a coniract for 20,000 tons, and a smaller contract has gone to 
the Aldwarke Colliery. The South Yorkshire price is stated at 
14s, 5d. per ton, including tax, carriage, and freightage. The 
West Yorkshire price is given at 14s. per ton. A considerable 
portion of the contract for supplying the Danish State Railways is 
stated to have been placed in Yorkshire, but confirmatory parti- 
culars are not forthcoming. 

In gas coal the demand is up to average requirements in 
February, but deliveries will now ease off with the lengthening 
days. A fair tonnage, however, is being sent into various districts 
for gas companies and corporation gas departments. Small coal 
and coke remain firm. The animation in the woollen districts of 
Yorkshire, with the brisknessin the Lancashire cotton mills, main- 
tained activity in slack and small coal. Blast furnace coke is in 
request, and values point upward. Prices rule at about 11s, per 
ton on six months’ contract taken at this price, representing an 
advance of 6d, per ton on that of the expiring agreement. 

The improvement aay ve noted in iron has not been 
maintained, Lincolnshire forge, No. 3, at 45s. 6d. a ton, and 
Lincolnshire foundry, No. 3, at 47s. 6d., represent a reduction of 
ls, per ton on each on the week. West Coast hematites are at 
68s, per ton; Hast Coast hematites, 63s.; bar iron, £610s. An 
advance is reported in Swedish iron and steel, the makers refusing 
to commit themselves for deliveries far ahead for several of the 
best brands, They state that supplies of water and charcoal are 
so uncertain that adequate production may not be possible, and 
hence their holding back. The upward movement in Bessemer 
and Siemens qualities has affected orders, as no better prices can 
be obtained for the finished goods. In crucible steel the chief 
call is still for the high-speed quality, which is largely displacing 
the old tool steels. 

Some fair orders for railway material have recently been placed 
from the Colonies. Boilermakers are dving very well, and the 





heavy industries, taken as a whole, are affording good employ- 
ment, although these have been in important demand e on 
Government account of late. Tramway and light railway material 
is not quite so briskly called for at present, such orders as are 
now in hand being for the home market, and mainly on account 
of renewals, The demand for colliery requisites is quite up to 
the average, and in some specialities is in excess of the ordinary 
business at this time of the year. 

The Yorkshire Engine Company, Limited, Meadow Hall Works, 
Sheffield, is engaged upon four six-wheel coupled goods 
engines and tenders for the Great Central Rallway main line 
goods traffic. A similar for the Great Central was recently com- 
pleted by the same company. 

The British Admiralty are inviting file manufacturers to tender 
for twelve months’ supplies of files and rasps. The uire- 
ments of the department this year are 27,000 dozens of files 
and rasps, which is about the same as in previous years. Of 
these, 10,000 dozens are to be tendered for separately, under 
what are called ‘‘emergency supplies,” which is a new departure 
on the part of the Admiralty. 

In the lighter industries makers of field and garden tools are 

busy. Orders are being placed very freely for scythes, sickles, 
steel rake teeth, reaper sections, and similar productions, as well 
as for parts of agricultural machinery. The sheep shear trade is 
not so brisk as was looked for. A pretty good trade is reported 
with North and South America, but the call from Australia and the 
Cape is disappointing. The depression in a is seriously 
affecting several of the local crafts, more especially the joiner tool 
trades. 
Much gratification is felt in Sheffield and district that Professor 
J.O. Arnold, of the Metallurgical Department, Sheffield University 
College, has been awarded the Bessemer gold medal of the Iron 
and Steel Institute. The honour was conferred by the council at 
its meeting on the 22nd inst. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ir is very satisfactory to note the continued improvement in the 
finished iron and steel industries of this district, and there can be 
no question that a revival is in progress, which it is believed will 
proceed at a more rapid when the war in the Far East comes 
to an end, as it is pr gaa expected it- will do very shortly. 
Good evidence of the genuine character of the improvement is 
afforded by the reopening of idle mills, for manufacturers would 
not take this course if they had not booked satisfactory orders, 
and had not reason to believe that regular work would be afforded 
for some months, At the beginning of this month the South 
Durham Steel and Iron Company restarted the large mill at the 
Moor Works, Stockton, which had been closed since the autumn 
of 1902. This week Messrs. Dorman, Long and Co. have restarted 
the rolling mills at the Clarence Steel Works, Middlesbrough, 
which have been laid off since the summer of last year, and which 
in the interval have been almost entirely reconstructed. These 
improvements having been carried out, and trade having become 
more satisfactory, the directors have seen their way to a restart. 
Then Messrs. Bolckow, Vaughan and Co., who have had their 
plate mills at Eston closed since the end of 1902, have determined 
to reopen them about the middle of next month. All this is very 
favourable, and the probability of higher prices is bringing forward 
consumers rather freely. mi 

Thus a very fair business is being done in manufactured iron 
and steel, but no alterations in prices have been made this week, 
though the amount of work on hand and expected wouid 
apparently justify further advances in several branches. Steel 
ship plates are at £5 17s. 6d.; iron ship plates, £6 2s, 6d.; steel 
ship angles, £5 10s.; iron ship angles, £6 7s. 6d.; packing iron, 
£5; steel bars, £6 5s.; and iron bars, £6 7s. 6d.; and manufac- 
turers of all these are well occupied. In the steel rail trade 
there has lately been a substantial revival, and producers are 
better off for work than they have been for two or three years, 
while inquiries are coming in considerable numbers from both 
North and South America, our African Colonies, and India, and 
the idea is gaining ground that those who will need rails within 
the next twelve months should not delay buying. Already the 
quotation for heavy steel rails has gone up 10s. per ton, and £5 
net at works has now to be paid—a higher figure by 5s. per ton 
than was quoted at any time last year. 

The improvement in the shipbuilding industry continues, and 
several more good orders for new vessels have been given out both 
in this district and on the Clyde, though necessarily the ship- 
owners have to pay more for them than those who ordered last 
month, the advance in the cost of materials having compelled the 
builder to advance his prices. Palmer’s Shipbuilding and Iron 
Company have booked an order for a cargo steamer of about 7000 
tons deadweight carrying capacity, for the King Line, Limited, 
Messrs. Philipps, Philipps and Co., London. Messrs. Robert 
Ropner and Sons, at Stockton, have contracted for the construc- 
tion of a steamer of 8200 tons deadweight carrying capacity for 
Messrs. R. Chapman and Son, of Newcastle. Messrs. Robert 
Stephenson and Co. have booked orders for two steamers, each of 
about 7000 tons, for London owners. It may also be reported that 
at their locomotive works at Darlington, Messrs. Robert Stephen- 
son and Co. have booked an order for ten passenger engines and 
tenders for the Indian State Railways, the engines each to have six 
wheels coupled and a leading bogie. This company’s position and 
prospects have improved very considerably of late, and this is 

nised by investors, for the market value of the shares has gone 
upsubstantially during the last four weeks, and especially this week. 
The directors have had to contend lately with unexpected difficul- 
ties, cspecially at their Hebburn yard, but at length they may be 
said to have overcome them, and now they have a better chance of 
working profitably than they have had for several years. 

The strike of the smiths and strikers at some of the Wear 
shipyards, which has been in progress three months against a 
reduction of wages, has not terminated yet, nor is it likely that 
it will end shortly. On the contrary, some of the other men 
have ceased work because the employers are setting on other men 
to do the work of the malcontents. 

The directors of the South Durham Steel and Iron Company, in 
their annual report for 1904, state that they re-opened one mill 
at the Moor Works in July last, and the other was re-started at 
the commencement of this month. During the time these mills 
were standing they were brought thoroughly up to date, with the 
result that the firm p-oduces considerably more steel from the two 
mills at the Moor than they got with the three mills which were in 
existence there before the works were stopped in October, 1902, 
besides which the cost of production has been substantially reduced 
by the improvements that have been introduced, The directors 
speak very hopefully of the prospects for the current year. The 
South Durham Company now draws all its supplies of Cleveland 
pig iron from the Cargo Fleet Iron Company, with which it is 
allied, but its supplies of hematite iron have to be obtained in the 
open market, 

The pigiron market has this week been ina somewhat curious posi- 
tion. Eteveland warrants have been strong, and fluctuations have 
been about 48s,, reaching 48s, 2d. cash buyerson Wednesday. Bat 
makers’ iron has been somewhat weak, this weakness being caused 
by second hands, some of whom have been very anxious to sell, 
partly because the end of the month is at hand, and they are not 
in a position to take up the iron that is due for delivery to them. 
They, therefore, have to dispose of it at whatever price will be 

iven to firms who can either accept delivery or pay for the iron. 
jome rather cheap lots have thus been disposed of, and, as makers 
would not accept any such prices, they have been out of it, and 
selling has been done nearly altogether by weak second hands, 
Producers, however, are fairly well situated as regards orders, 
and thus did not attempt to compete with these second hands, 
Makers’ prices for No. 3 Cleveland G.M.B. pig iron have ranged 
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from 47s. 6d. to 48s. per ton for prompt delivery, but consumers 
were able to buy from second hands at 47s. per ton ; indeed, they 
purchased considerable quantities at that and also at 47s. 14d., but 
the general figure among merchants this week has been 47s. 3d. 
No. 1 was at 48s, 9d.; No. 4 foundry at 46s. 3d.; No. 4 forge at 
43s. 3d.; mottled at 423, 6d. ; and white at 42s, 3d., all for prompt 
delivery. 

A sanguine view is taken of the prospects of the pig iron trade, 
notwithstanding the continued large increase in the stock in the 

ublic warrant stores, for the spring season is at hand, when almost 
invariably business mes busierand prices move upward. Then 
there is also to be taken into account the revival in the manufactured 
iron and steel trades, and the favourable reports from America 
have a good influence, as a good many are inclined to believe that 
consumers in the Eastern States will find it neeessary to buy pig 
iron from this country, as they bad to do two years ago. ere 
are some grounds for thinking that this will be the case. The worst 
feature of the pig iron trade of this district is that the stock of 
Cleveland pig continues to increase so heavily in the public stores. 
On Wednesday Connals a that they held 266,123 tons, that 
representing an increase of 28,529 tons this month, and of 188,000 
tons since the stock began to increase seven months ago. It may 
be taken that the production has exceeded the consumption by at 
least that quantity, which would not have been the case if there 
had not been the ‘‘gamble” in warrants. Still there is a short 
supply of some brands, and consumers experience difficulty in 
getting all they have bought. 

Second hands appear to have got control of a considerable 
quantity of hematite pig iron, and they are underselling the pro- 
ducers. Thus the makers hold to 553. per ton for mix bond cl 
of East Coast brands, but merchants generally were quoting 
54s. 6d. for prompt delivery. Some of the second hands, however, 
have been accepting 514s. 3d., and even 54s 14d. Thus makers 
have practically had to stand aside, but as they are well supplied 
with orders, they are indifferent about this, and will not reduce 
their prices. Rubio ore is somewhat easier, as ithas been sold at 
15s. per ton, c.i.f.,.Tees, though the regular quotation is 15s. 3d. 

The exports of pig iron from the Cleveland district show some 
improvement, especially to Scotland. Altogether 43,480 tons were 
shipped up to 22nd inst., against 34,181 tons last month, 46,813 
tons in February, 1904, and 64,064 tonsin February, 1903, there 
being a brisk American demand in the last-named month. 

In the coal trade prices, which were raised by reason of the 
German strike, have come down even more quickly than they went 
up, and fitters find it very difficult to get orders to keep collieries 
going regularly. The drop in prices has led consumers to hold off, 
and the near approach of the opening of the spring demand from 
the Continent fails to have any hardening effect. Prices, in fact, 
are even lower than they were before the strike, for best steam 
coals are sold at 83. 9d., and best gas at 8s. 4d. Coke also is 
weaker, foundry coke having fallen to 16s. 6d. per ton f.o.b., and 
— furnace coke to 15s, per ton delivered at Middlesbrough 
works. 








NOTES FROM SCOTLAND. 
(¥rom our own Correspondent.) 


THERE has been a quieter feeling this week in the iron trade, 
but a fair business is being done in most of the manufacturing 
branches. The.reports from America indicate a strong position 
there, but the effect of this is neutralised by a reduction in prices 
of rawiron in Germany. A considerable quantity of iron is still 
changing hands in the warrant market, but there is much less 
activity than has been experienced lately. 

Business has been done in Cleveland warrants at 47s. 104d. to 
47s. 114d. cash, 48s. 1d. for delivery in sixteen days, and 
48s, 1jd one month, Scotch warrafts are quoted 53a. and 
Cumberland hematite 56s. 9d.per ton. 

Considerable addition has been made to the output of pig iron 
in Scotland by the relighting of five furnaces that were put out 
some weeks ago in consequence of a fire at Eglinton Ironworks, 
There are now 84 furnaces in blast in Scotland, compared with 85 
at this time last year. 

Prices of Scotch makers’ iron, for which there is a steady demand, 
have shown little change since last report. G.M.B., No. 1, is 
quoted f a.s, at Glasgow 54s. 6d., No. 3, 51s. 6d ; Carnbroe, No. 1, 
56s., No, 3, 53s. ; Clyde, No. 1, 58s., No. 3, 533. 6d. ; Gartsherrie, 
No. 1, 59s., No. 3, 54s.; Summerlee, No. 1, 58s. 6d., No. 3, 54s. 6d. ; 
Calder, No. 1, 59s., No. 3, 54s. ; Langloan, No. 1, 64s., No. 3, 55s. ; 
Coltness, No. 1, 64s. 6d.; No. 3, 54s. 6d, ; Glengarnock at Ardrossan, 
No. 1, 59s., No. 3, 54s, 6d.; linton at Ardrossan or Troon, 
No. 1, 54s , No. 3, 51s. 6d. ; Dalmellington at Ayr, No. 1, 56s., No. 3, 
51s.; Shotts at Leith, No. 1, 59s., No. 3, 54s,; Carron at Grange- 
mouth No. 1, 59s., No. 3, 54s. per ton. 

There has been a slightly easier feeling in hematite pig iron, 
owing to the East Coast ‘brands being offered at a tfeduction. Mer- 
chants now quote for Scotch hematite 60s, to 60s. 9d. per ton, for 
delivery at the West of Scotland steel works, The outlook in this 
branch of the trade must be regarded as encouraging. There can 
be no doubt that a large amount of hematite pig iron will be 
required during the season, and the makers have the prospect of 
keeping their furnaces fully employed. The Spanish ore trade 
will also benefit by the improvement in business. 

The shipmeats of pig iron from Scottish ports in the past week 
amounted to 6014 tons, compared with 6658 in the corresponding 
week of last year. There were despatched to Canada tons, 
South America 15, India 355, Australia 215, France 40, Italy 350, 
Holland 270, Belgium 180, China and Japan 760, other countries 
204, the coastwise shipments being 3295 tons, compared with 2241 
in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted to 
10,947 tons, being 28 tons more than in the corresponding week of 
last year. The total imports since the Ist of January are 
14,410 tons less than in the corresponding period of 1904. The 
quantity imported, however, shows a considerable increase on 
some preceding weeks. 

The position of the manufactured iron and steel trades appears 
to be gradualiy improving, steady employment being more regular 
and general throughout. Makers of malleable iron report a rather 
better inquiry, and the steel trade is getting busier. An improve- 
ment which was much wanted has occurred in some of the iron- 
founding branches. There is greater activity in the locomotive 
engineering works, and marine engineers are looking forward to 
a busier time. 

A number of additional orders have been placed with Clyde 
shipbuilders, consisting, for the most part, of cargo-carrying 
steamers, varying from 6000 to 8000 tons. 

The demand for coal for export is not quite so active, but the 
current shipments are exceptionally heavy. The quantity of coal 
despatched from Fifeshire ports in the past week has been nearly 
three times as large as it was in the corresponding week of last 
year, and there has also been a large increase in the shipments on 
the Firths of Forth and Clyde. It is somewhat doubtful how the 
trade will be affected by labour disputes onthe Continent. At 
home business has been extending. The quantity of coal required 
for manufacturing purposes is materially on the increase. Supplies 
ofall kinds of coal are, however, full, the colliers working with 
great steadiness, and there is comparatively little change in 
prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE application of the coalowners for a wage reduction of 
33 per cent, has failed. At the meeting of the Conciliation Board 
of Monday in Cardiff the decision of Sir M. H. Beach, the 





independent chairman, to whom the coalowners’ request for a 
reduction had been submitted, was given, adversely. The coal- 
owners’ case, as submitted by their chairman, was to the effect 
that the selling price of coal justified the reduction. This was 
stated to be for the past three months 12s, 2-56d. 

The colliers’ contention, given by ‘‘ Mabon,” was that the price 
had only gone down 14d. perton. He also maintained that there 
had been a marked increase in the volume of trade, and that 
small coal had advanced in value. 

On Saturday the important 10ft. Black Vein was won by Messrs. 
Burnyeat Brown and Co. in the Sirhowy Valley—a fact of signifi- 
cance on the eve of the parliamentary contest to be entered upon 
this session by the Barry and by the Carditf railway companies. 
The district is the new Rhondda of the future, in which the 
Powell Duffryn Company will be largely interested. These hold 
twelve miles of steam coal alone. The present winning is in a 
tract of 2000 acres, and it is proposed to put the new colliery into 
a conditivn for an output of 3000 tons per day. 

Much satisfaction has been expressed in the Swansea district 
that two consignments of coal from the Llangennech collieries 
have been despatched on Admiralty account. It is contended at 
Swansea that the western coals are equal to the eastern, and should 
come in for a share, but for some time have not been favoured ; 
now a change is anticipated. 

Some degree of slackness has prevailed of late in the Eastern 
Valley, Mon., and work this week was very partial. Speculation is 
rife as to the probability or not of the present year’s coal trade 
exceeding the last. There can be no doubt that Far East and 
Russian coal needs accounted for a large quantity of Welsh coal, 
some of which has been seized. Two Cardiff cargoes were captured 
last week. Official returns, just issued, show that Cardiff's 
increase of output was 834,825 tons, and that of Swansea 203,209 
tons. The total coal production of Wales is given as 43,730,415 
tons, and the number of persons employed in it as 163,034, 

The present state of the coal trade at Cardiff has undergone 
little change from last week. Clearances some days have D 
small, at others showing good total, as on Tuesday, when between 
60,000 and 70,000 tons were despatched. Prices are about the 
same ; best descriptions of Admiralty have ruled up to 13s, 6d. I 
hear of none higher, but of many under this. A late quotation on 
be gives the figures as follows:—Best large steam, 13s, to 
13s. 6d.; seconds, 12s. 3d. to 12s. 9d.; good ordinaries, 11s, 3d. to 
12s.; dry, 12s. 9d. to 13s.; best Monmouthshire, Newport ship- 
ment, lls, 3d. to 11s. 9d.; seconds, 11s, to 11s, 3d.; Eastern Valley, 
10s. 9d. to 1ls. 3d. Best house coal remains stationary at 16s. 3d. 
to 17s.; seconds, 13s. 6d. to 14s.; ordinaries, 12s. to 12s. 6d.; No. 3 
Rhondda, 13s. 9d. to 14s.; smalls, 93. 6d. to 103.; No, 9 Rhondda, 10s, 
to 10s. 3d. One report gives this class of coal, which is in favour 
for bunkering, up to 10s. 9d. 

Best small steams have fallen off a little, and are now quoted 
7s. 6d. to 7s 9d.; seconds, 6s. 6d. to 7s. 3d.; and Sicteriown, ba, 64. 
to 6s. 3d. An order is to hand from France—32,000 tons—price 
14f. 25c.c.i.f. Patent fuel, 13s, 6d. to 13s. 9d. Coke, 14s, to 22s. 
Pitwood, 17s. 3d. to 17s, 6d. 

Swansea Exchange report gives steam coal at 13s. 9d. to 14s, 3d.; 
No. 3 Rhondda, 13s. 6d. to 14s. The anthracite trade has shown 
improvement, especially in respect of best brands, and collieries 
working these are tolerably busy. Latest quotations are :—Best, 
193. to 20s.; seconds, 17s. 6d. tol9s. Swansea Valley, big vein, 12s. 
to 12s. 6d.; red vein, 10s. to 10s, 6d.; cobbles, 16s. 6d. to 18s, 6d.; 
nuts, 17s. 6d. to 20s.; peas, 10s. to 12s.; rubbly culm, 4s. 9d. to 5s.; 
duff, 3s. to 3s. 6d. 

Patent fuel in fair request, but only a small shipment last week. 
Latest prices 12s, Tonnage backward, which milder weather is 
expected to alter. 

Another good consignment of steel rails for India left Cardiff at 
the end of the week, and this week a cargo of steel bars from 
Baltimore came to Swansea. I note that Blaenavon is beginning 
to figure more strongly amongst the importers of iron ore, as an 
earnest, one may take it, of renewed activity. This week 4100 
tons came into Newport for Blaenavon from Agua Amarga. 

It is stated that part of the o of the bars from America 
landing this week at Swansea will be sent on to Newport. At 
Swansea the restart of American steel exports told at once on the 
market, bringing on a lowering tendency. 

Rails continue in evidence. The India Nab Railway, the Argen- 
tine Republic and Great Western home railways are the chief 
customers, but more local work is expected as the season opens. 
Light colliery rails and fish-plates, with heavy rails, continue the 
chief production at Dowlais, and I learn that at these works 
important schemes of extension are under consideration. Some of 
the directors at their visit this week arranged for increased blast 
furnaces, and the impression in the work is that with enlarged 
make the management will enter upon important changes and new 
developments. 

In the Cyfarthfa district the work is wore lar, but open to 
improvement. In the Swansea Valley the chief feature is the 
briskness attending all the tin-plate establishments where sheets, 
odd sizes, and black piates figure ely. Upon these Aber, 
Cwmfelin, Cwmburla, and Worcester Works are well employed. 
At the Morriston special comment has been paid in regard to the 
working of the new mill. The improvements going on at the 
Duffryn with engine and cold rol] plant promise well. Last week 
from various causes shipments of tin-plates only slightly exceeded 
48,000 boxes, while the works turned out nearly double that 
quantity. Stocks now are 144,409. With increased tonnage com- 
ing in this will soon be reduced. 

test quotations steel, tin-plate, &c., issued by Swansea, are 
just to hand, and are as follows :—Pig iron, Glasgow warrants, 53s., 
practically unaltered. Middlesbrough, No. 3, 47s. 1ld.; home 
consumption less. Hematite, 56s. 9d.; Welsh bars, £6 to 
£6 2s, 6d.; sheet iron, £7 17s. 6d.; steel, £7 15s. to £7 17s. 6d.; 
steel rails, heavy, £4 15s. to £5 5s,; light, £5 15s. to £6 5s.; 
Bessemer bars, £4 6s. 3d ; Siemens, £4 8s. 9d. 

Tin-plates :—Bessemer cokes, 12s, 44d. to 12s. 6d.; Siemens coke 
finish, 12s, 6d. to 12s, 9d.; ternes, 22s., 23s,, to 24s.; big sheets 
for galvanising, £8 15s. to £8 17s. 6d.; black plates, £8 10s, to 
£8 15s.; block tin, £181 10s.; spelter, £24 12s, 6d.; lead, £12 15s.; 
copper, 5s.; iron ore, Rubio, 14s, 

in-plate market slightly weaker, owing to the upset of all 
industrial matters in Russia. 

There is not much change at the Mannesman Tube Works. 
Spelter factories are busy, and the copper works animated. 

At Briton — trade is satisfactory. On the 2nd of March the 
Cambrian Coke Works are to be put up for auction. Some little 
depression exists at Cwmavon Copper Works. 

ort Talbot continues to progress very satisfactorily. The new 
Custom House is now open, and is in all res m4 ted for in- 
creased business, The area controlled by the Port Talbot 
Customs is of public interest; it extends from Jersey Marine 
to Nash Point, taking in Neath, Briton Ferry, Port Talbot, and 
Porthcawl. 

There is to be considerable opposition to the Welsh Bills now 
coming on. The Barry Railway has passed for second reading. 
The Great Western and North-Western Railway Companies 
oppose it. Petitions against the Rhymney and the Cardiff Rai!- 
ways have also been deposited. 

Newport is wisely preparing to meet increased traffic. The 
Alexandra Dock and Railway Company are constructing a new 
wharf. The position chosen is at the northern entrance, and the 
latest methods are employed, such as the substitution of concrete 
for timber in the form of ferro-concrete piles, 

Porthcawl is to be brought under the improver’s hand, especially 
if the Great Western Railway should, as proposed, co-operate. 
There was un important addition this wok to the Cardiff coal 
fleet by the new steamer of Messrs, Tatem, launched at the yard 
of Doxford and Co., Sunderland. It is stated to be the largest of 
Ages ag previously built for South Wales. Gross tonnage, 
5700, with a deadweight capacity of 9000 tons, on a moderate 
draught of 24ft. Length, 405ft.; breadth, 55ft.; depth, moulded, 





30ft. The building took place under the supervision of Captain 
Winsom, marine superintendent, and Mr. John Henderson, 
superintendent engineer. It is named the Wellington. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 7th. 

DuRiNG the past six days there has been little activity in this 
market for pig iron, as the New England and Middle Atlantic 
States appear to have covered their requirements for the first 
quarter. A few supplementary orders have been placed by the 
pipe, stove, and machinery makers, but few contracts have been 
placed for second quarter shipments, Among the recently issued 
inquiries was one for 2000 tons of No, 2 foundry iron, for second 
quarter delivery, and another for 10,000 tons of standard Bessemer 
iron. Despite the apathetic conditions in this market, an excellent 
busi was transacted last week in all grades in the Philadelphia 
market, where an aggregate of 5000 tons of basic iron was sold to 
several steel concerns in small tonnages, averaging 1500 tons each, 
Foundry iron was also more active in that centre and_ Pittsburg, 
but few big sales were made in the Ohio markets. Though the 
leading steel companies have not taken any big tonnages of Besse- 
mer since the Cambria and the Lackawanna companies purchased 
50,000 tons, it is understood that the United States Steel Corpora- 
tion is quietly negotiating for an additional 25,000 tons, for delivery 
to its subsidiary concerns in this month, and will probably buy 
similar tonnages for shipment in March and April, in order to 
augment the output of its own furnaces, Cast iron pipe continues 
active, and many new contracts of considerable magnitude are 
pending. ry 

The copper market has developed a stronger undertone within 
the past day or so, and encouraged by a heavier buying movement, 
the leading producers hold prices a little more firmly. The 
Chinese customers buught an aggregate of 1000 tons, but their 
purchases were made up of small individual tonnages for deliveries 
in March, April, and May, and as far ahead as thethird and fourth 
quarters, ‘Ihe electrical equipment concerns, which found their 
supplies so depleted that they were compelled to buy for prompt 
shipment, took about 1500 tons. A part of their orders called for 
deliveries in the second quarter, but the bulk of their purchases 
was for prompt shipments, The European consumers are not 
buying heavily, as they find their accumulations sufficiently large 
to meet their immediate needs. The New York, New Haven and 
Hartford Railroad Company has placed a contract for 2000 tons of 
bridge material, and the contract placed by the Northern Pacitic 
last week has been increased from 5000 to 5500 tons. 

New York, February 14th. 

A midwinter iron and steel buying movement has set in, which 
is rather surprising.when all things are taken into considera- 
tion. The first two weeks of February have developed a demand 
for iron and steel products, and especially for pig iron, which is 
surprising to the largest concerns. It was supposed that most con- 
sumers would be content with the heavy purchasing during the 
early part of January, but here we are facing the most extra- 
ordinary midwinter demand for crude iron we ever encountered. 
The demand is widespread. It comes from buyers of cast iron pipe 
for makers of all kinds of machinery, for manufacturers of railway 
and electrical equipment, stove makers, founders, and an innumer- 
able number of small buyers down to the ordinary blacksmith. 
Southern iron—Alabama and Virginia—has been in active request 
for the past two weeks. Eighty thousand tons of Alabama and 
Virginia iron have been bought, and about 30,000 tons of Pennsyl- 
vania pig have been contracted for, all of which are independent of 
the order for 25,000 tons for standard Bessemer recently placed by 
the United States Steel Corporation. Pipe makers in Uhio have 
bought 20,000 tons of foundry and mill grades. The Alabama fur- 
naces have sold pipe iron on a basis 13-50 dols. for No. 2 foundry. 
The Virginia furnaces have been selling large quantities on a basis 
of 14-50 dols, for No.2 foundry. Eastern Pennsylvania furnaces 
have been selling on a basis of 16-50 dols, for foundry grades, and 
15-75 dols, for basic and malleable Bessemer. 

The production of pig iron is now on, a basis of 21,000,000 tons 
annually. As production increases, consumptive requirements 
grow apace, The United States Steel Corporation has 98 per cent. 
of its capacity at work. The Bessemer Iron Association is working 
to 89 per cent. of its full capacity. This is virtually the maximum 
capacity, as about 10 per cent. is constantly out for repairs and 
relining. Besides, the winter weather is interfering with the 
theoretical capacity of most furnaces, ee 

‘he coke ovens in the Connellsville region are accumuiating 
coke, on account of the difficulty of making shipments. A conges- 
tion of freight in Western Pennsylvania was recently broken by 
calling in locomotive capacity from a region 100 miles in circumfer- 
ence; every possible engine was brought into Pittsburg, and near 
it, to break the blockade, and miles upon miles of freight trains 
were kept in motion day and night for two or three days. The 
iron situation is full of promise, and a general advance is now more 
imminent than it has been for some time. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Tue steam coal market is still weak, owing to the scarcity of 
ready tonnage. House coalinfairdemand. ‘fhe quantity of coal 
shipped for the week ending February 18th was 79,007 tons 
—foreign, 59,270 tons; coastwise, 19,737 tons. Imports for the 
week ending February 21st :—Iron ore, 10,750 tons; steel bars, 
&c., 3750 tons; loam, 240 tons; pitwood, 2798 loads; scrap, 
10 tons, 

Coal :—Best steam, 11s, 9d. to 12s.; seconds, 10s, 9d. to 11s. ; 
house coal, best, 15s.; dock screenings, 7s. to 7s. 3d.; smiths’ coal, 
9s. Pig iron ;—Hematite warrants, 57s.; Middlesbrough, No. 3, 
48s. 24d. to 48s. 3d., f.0.b. Cumberland prompt. Iron ore :— 
Rubio, 14s, 3d. to 14s, 6d.; Tafna, 15s, 3d. to 15s. 6d. Steel :— 
Rails, heavy sections, £4 15s. to £5 5s.; light, ditto, £5 15s. to 

5s.; Bessemer steel tin-plate bars, £4 2s, 6d. to £4 6s. 3d. 
Siemens steel tin-plate bars, £4 5s. to £4 8s, 9d., ail delivered in 
the district, cash. Tin-plates :—Bossemer steel coke, 12s, 4d. to 
12s, 6d.; Siemens, coke finish, 12s. 6d. to 12s. 9d. Pitwood :— 
17s. 3d. to 17s. 6d., ex ship, London Exchange telegrams :— 
Copper, £68 5s. to £68 10s.; Straits tin, £130 15s. to £131 5s. 
Freights active and rather firmer, 








Tue dumping of the withdrawn warships in the Kyles 
of Bute seems, says Fairplay, to be favoured by the Rothesay 
people, who, looking at the loaves and fishes side of the question, 
are quite pleased to have the vessels sent to their nei hbourhood, 
especially as, being out of sight up the Kyles, they wi 1 not in any 
way detract from the scenery of Rothesay Bay itself. The river 
steamers will, no doubt, find the presence of the ships in the Kyles 
a great draw for their excursion and cruise traffic this summer, so 
they are raising no objection to the arrangement, which is so 
obnoxious to the Clyde yachtsmen. 


Ar its recent session the Russian Council of Mercantile 
Shipping discussed the question of establishing harbours of refuge 
on the Gulf of Finland and in the Baltic region. As the waters 
referred to are swept by terrible storms during the equinoctial 
gales the establishment of harbours of refuge was resolved upon, 
and the Council decided to build three of them ; one will be built 
at Loxa, on the coast of Esthonia, the northernmost of the Baltic 
provinces, at acost of £8500; another will be built at Rojen, on 
the Gulf of Riga, ata cost of £10,650; and the third will be built 
at Asserin, on the Gulf of Finland, between Port Kunda and the 
mouth of the river Narva, at a cost of £13,250, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE majority of the iron and steel works in Silesia are reported 
to be in active employment, and there has been altogether a very 
strong feeling in the iron and allied trades, For pig iron a 
decidedly increasing demand could be noticed. The strike in 
Rheinland-Westphalia has induced consumers to turn to Silesia 
for supplies in foundry pig, and quotations have consequently 
further advanced from uM. 55 p.t. free at works to M, 56-50 p.t. 
Confidence in the immediate future of the iron trade appears to be 
increasing, for as far as can be ascertained there is Titely to be 
regular employment in most departments for some time. At the 
rolling mills demand and inquiry improve from week to week, but 
few fresh contracts have been Seana: because the mills do not 
care to be tied down further than the end of March. Employment 
so far has been fairly brisk at the plate and sheet mills, but the 
position of prices is much complained of, Rails and railway rolling 
stock, sectional iron and shipbuilding material, are in lively 
request, 

A moderate activity is going on in the forges and foundries in 
Rheinland-Westphalia. Sales during the week have been limited, 
and demand generally is irregular ; but in some branches an im- 
provement and an upward tendency has, nevertheless, been per- 
ceptible. Foundry pig continues in good call, whereas forge pig 
and steel have been depressed and in weak request, owing to the 
restrictions in output at the rolling mills during the period of the 
strike, In January of the present year the sales of the Steel Con- 
vention are stated to have been in raw steel 127,582 t.; in the same 
month last year 108,971 t. were sold, so that, comparatively speak- 
ing, a fair trade was done in spite of the strike, 

Export in steel has been rather quiet recently. The Union of 
Rhenish-Westphalian hoop mills has resolved to raise the prices for 
basic hoops to M. 123 per 100 kilos., free Cologne or Dortmund ; 
the rise is to come into force at once. The trade done in bars just 
at present is of very little account ; owing to want of coal the mills 
have not been able to keep fully employed. So far as occupation 
is concerned there have been rather good accounts received pn 
the week from the foundries and construction shops, but prices are 
in the same hopeless state as formerly. Eleven works in Alsace- 
Lorraine and panel end and the ironworks of the Siegerland, 
have sent circulars to their customers announcing an advance of 
M. 1 per 100 kilos. for castings. : 

Existing difficulties having been finally overcome, the Gas Pipe 
Syndicate has now been prolonged for a further three years, 

Henschel and Son, of Cassel, having, on the 10th inst., finished 
their seven thousandth locomotive, gave 100,000 marks to the 
Eanployés’ Pension and Widows’ Fund, and 50,000 marks for 
bounties to the workmen of the establishment. 

In the Rhenish-Westphalian district the strike may be regarded 
as having ended now; the number of men still on strike is ver 
small and daily decreasing, and at the end of the present wth 
work will have most likely been recommenced at all the pits. 
From the 16th to the 3lst of January of the present year output 
of coal was 72-5 per cent. lower than during the same period the 
year before. According to the Frankfurter Zeitung the 20 per 
cent, reduction in output hitherto maintained by the Coal Syndi- 
cate will be abolished next month. 

Demand and sale oa the Silesian coal market have been extensive 
during the week. In coke the tendency of prices is upwards. 
Although the strike has not ceased as yet, there is goud reason to 
expect its ending during this week or the next, as only a compara- 
tively small number of men is on strike now, 

Of the Austro-Hungarian iron market varying accounts are given. 
The crude iron business is steady, and the malleable iron industry 
shows a fair briskness, bars and sectional iron meeting with good 
request, whereas girders remain quiet, and the plate and sheet 
trade has been dull as before. The wagon and locomotive shops 
have received orders for 52 locomotives, 48 tenders, and 1080 
wagons for the State Railways, which is about one-fifth of the full 
capacity of the Austrian shops. The contract has been divided 
among the existing shops, deliveries beginning in June, 1905, and 
ending in February, 1906. As the locomotive shops are insuffi- 
ciently occupied at present, oy have begun executing the order 
now, and will be able to deliver the first locomotives in March, and 
by August or September of the present year the total order will be 
executed, Of the locomotives ordered thirty are for the Alpine 

tailways, and twenty-two for the State Railways. 

In the coal industry of Austria-Hungary a very brisk business 
bas been done during the week; in the Bohemian districts 
especially inquiry and demand have been exceedingly strong. In 
the last two weeks in January the increase in output in the 
Falkenau district was 2000 wagons. Both house coal and engine 
fuel have met with extremely good request, and coal for coke 
making is very scarce, 

Gradually the French iron industry begins to show improvement, 
and prices in the north have been tending upwards. Nearly all 
the metal workers of the Seine Department, about 7000 in number, 
have struck work, their demand for higher wages having met with 
a refusal. 

The condition of the Belgian iron market has materially 
improved, in consequence of the restrictions and stoppages in the 
Khenish-Westphalian district. Exports are pretty heavy, and the 
business done on home account has shown more life than previously. 
Quotations for pig iron, that had met with a slight rise lately, are 
tirmly maintained ; foundry pig, No. 3, stands at 60f. p.t., basic 
62-508, p.t. 

Owing to the strike in the districts of Charleroi and Borinage, 
and to the restricting measures of the State Railways, the Belgian 
coal market bas not been profiting so largely by the Rhenish- 
Westphalian strike as was generally expected ; but prices, never- 
theless, are stiffly maintained, because home demand is rising. 
Since the beginning of the Ruhr strike about 50,000 t. coal have 
oeen sold from the Litge district to German firms, 75,000 t. from 
the Borinage, and about 20,000 t. from the Charleroi and Mons 
districts, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Messrs, SAMUEL OSBORN AND Co., Sheffield, inform us that they 
have decided to appoint Mr, W. N, Gill—late of Gill, Goodfeliow, 
and Co,, engineers, Govan—to assist Mr. W. McKinnel, who for 
many years has been their representative in Scotland. 

Messrs. JOSEPH EVANS AND SONS, pump manufacturers, of 
Culwel! Works, Wolverhampton, have appointed Mr. J. J. Huntley 
their agent for the North of England. Mr. Huntley,formerly served 
under the late Mr. Michael Watson, and for nn of ten years has 
been the outdoor representative in the district for Messrs. Tangyes, 
Limited. Arrangements have been made to take over the offices 
: the late Mr. Watson, at 4, St. Nicholas-buildings, Newcastle-on- 

yne, 








Instructions have been issued that the naval cadets 
at Osborne and Dartmouth Colleges, during their training in sea- 
oing ships, are to receive instruction in range-finding instruments, 
They are also to go aloft in the tops and fire-control platforms for 
‘* spotting ” practice. 

Contract.—Robert Stephenson and Co., Limited, inform us 
that they have just received an order for ten large passenger 
engines and tenders for the Indian State Railways. The engines 
are passenger engines, six-whee] coupied with leading bogie, and 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D, Roots, M.I. Mech, E. 


When an invention is communicated from abroad the name and address oj 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtarned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The firat date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti tof the of the t 
specification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent- Office of opposition to the grant of a Patent, 
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STEAM ENGINES, BOILERS, &c. 


3089. February 8th, 1904.—IMPROVEMENTS IN THE USE OF LiquiD 
FUEL, AND IN THE CONSTRUCTION OF APPARATUS FOR BURNING 
THE SAME, Sir W. G. Armstrong, Whitworth and Co., Limited, 
and others, of Walker Shipyard, Newcastle-on-Tyne, 

The object of this invention is to make such improvements in 
burners whereby the smokeless combustion of the largest possible 
—— of liquid fuel in a given cubic space of furnace may be 
effected, There are six figures. The drawing is a vertical section 
through the central plane of one of the burners, It is a burner 
capable of conveying 550 Ib. of oil per hour, mixed with 1000 Ib. of 
induced air. The heated oil passes under pressure through the oil 
pipe o and oil ports o! into the annular space between the oil- 
regulating spindle o? and the hollow spindle h, and so reaches the 
annular oil orifice o*, The oil-regulating spindle has guides o* near 
its conical end, and the cone end fits the mouth of the hollow 
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spindle, The spraying agent, steam or compressed air, passes from 
the supply pipe s to the annular space between the hollow spindle / 
and the outer tube 4!, and issues from the orifice s!, impinging on 
the oil stream, breaking it up into a fine spray. The hollow spindle 
has guides s* near the orifice s!, and it can be moved forward or 
backward by the screw s*, operated by the hexagon s‘, so adjusting 
the proper amount of spraying agent. The current of induced air 
passes in by the passage a, and passes to the passage m, where it 
becomes mixed with the spray issuing from the nozzle xn. The oil- 
regulating —— is adjusted by the thread i by means of the 
hand-wheel d. Further, air required for combustion passes through 
a layer of refractory material placed on the fire-bars. By opening 
the cock e, after shutting off the oil, steam or compressed air may 
be admitted to the oil passage through the pipe g to dislodge any 
obstruction to the passage of the oil.— Fibruary 8th, 1905, 


INTERNAL COMBUSTION ENGINES. 

6956. March 22nd, 1991.—IMPROVEMENTS IN THE VAPORISERS OF 
INTERNAL CoMBUSTION ENGINES, D. Roberts and another, 
Spittlegate Ironworks, Grantham, Lincoln. 

The object of this invention is to simplify the construction of 
the vaporiser cap end, to make same more durable to reduce the 
size of the vaporiser, thus obtaining a greater compression, and to 
obtain a better regulation of the temperature, and more regular 
ignition of the charge. Thereare two figures. Thedrawing shown 
is a sectional elevation of the vaporiser, The oil inlet nozzle is con- 
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nected to the water-jacketed part of the vaporiser, and it is arranged 
to spray on to the hot unjacketed part or cap end ; a is the hot 
unjacketed part or cap end of the vaporiser, and J is the jacketed 
part or body thereof. The joint between these two parts is arranged 
diagonally, or at an inclination, with respect to the longitudinal 
axis of the vaporiser, as shown at ¢ ; d is the oil inlet on the longer 
side of the jacketed body, } of the vaporiser, the inlet being so 
disposed that the oil is sprayed against the hot part or cap end a 
of the vaporiser. By jacketing so e a portion of the internal 
vaporiser the temperature and ignition of the charge can be 
regulated with more accuracy, in this way permitting a higher 
compression to be used, and therefore a smaller vaporiser.— 
February 8th, 1905. 


20,940. September 29th, 1904.—CARBURETTER FOR EXPLOSION 
Motors. F. Nusch. Communicated from abroad by Charles de 
Clereq, 46, Rue Vital, Paris. 

The object of this invention is to ——_— an efficient carburetter 
without a float feed apparatus. There is one figure, a vertical 
section of the carburetter. The cylindrical casing A carries on 
its top plate the tube a', within which is fitted a throttle bar. The 





tix-wheel tenders ; cylinders, 19in, by 26in, 





tube q! is the outlet for gases to the engine, The cylindrical 


casing A is formed of two concentric walls or metal cylinders of 
different diameters, }b, These form an annular chamber ce sur- 
rounding the carburetter, to which exhaust gases are admitted by 
the ripe d. The plates e and a are tage with circular grooves i 
to receive the concentric metal walls 4. The inlet for air is by the 
valve & fitting the guide 1, held to the seating by the arms m, in 
the usual manner. Air enters th h discs of gauze n, and lifts 
the valve £ against the pressure of the spring p. The lift of the 
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valve & also lifts the valve v from its seating in tke valve box ¢, so 

that through the passages « w the liquid fuel can flow over the discs 

7% and the air entering by the valve £ into the chamber 4! passes 

through the discs of wire gauze rr, the dises of spongy material 

47, and through the perforated | sag 8, Sweeping away with it the 

fiquid fuel absorbed thereby. The curved plate y is to prevent 

the passage of the fuel ina liquid form, The perforations 3 are 

opened and closed by means of a lever and disc 4, which turn on a 

spindle 5, provided with a spring 6. The perforations 3 provide 

the supplementary air.— February 8th, 1905. 

24,176. November 8th, 1904.—IMPROVEMENTS IN CARBURETTERS 
FOR INTERNAL COMBUSTION ENGINES, Marquis Albert de Dion 
and another, of 36, Quai National, Puteaux, Seine, France. 

The object of this invention is to provide a carburetter enabling 
both the proportions of air and petrol in the explosive mixture and 
the quantity of mixture to be supplied to the motor to be regu- 
lated. Date under International Convention, 24th June, 1904. 
There are two figures. Fig. 1 is a sectional elevation in a central 
plane. The body 1 of the vaporiser has fitted to it a box 2, inside 
which is arranged an annular float 3, raised by the petrol, which 
enters the float chamber at the inlet 4. A cylindrical plug 6 turns 
within the cylindrical body 1, and has within it a second cylindrical 
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plug or valve 7, which is capable of sliding vertically within 6. The 
plug 7 serves to regulate the proportion of air and petrol in the 
mixture, while the plug 6 serves to regulate the quantity of mix- 
ture admitted within = — “ the a. ten rot, 
the passage 8, passes downw: through the ann passage 9, 
under the lower edge of the plug 7, where it mixes with the petrol 
issuing from the nozzle 10, and the explosive mixture is then con- 
veyed to the engine cylinder through the passage 11. By raising or 
lowering the plug 7 the quantity of air can be regulated. It has 
also an opening 12, made to register with the port 13, so that addi- 
tional air may be supplied through the passage 8. The plug7 is 
raised or lowered by means of a lever 14 on a spindle 15, connected 
by links 17. The spindle 15 is fitted in the cover 16.—Felbruary 8th, 
1905. 


RAILWAYS AND TRAMWAYS. 


6737. March 1$th, 1904.—IMPROVEMENTS IN AUTOMATIC CoUP- 
LINGS FOR Rartway VEHICLES, L. M. Orosz and another, 39, 
Elemer uteza, Buda Pesth, Hungary. 

The object of this invention is to provide a coupling actuated 

from the sides of the cars, which, when suitably adjusted, couples 

automatically by one car running against the other, the coupling 
being held in position without a special detent by a weight. There 
are four figures. The coupling consists of a loop ¢ d ¢, pivotally 
connected to a hook a, which is constructed in the usual manner. 

The hook a is part of the draw-bar }. The side members ¢ and ¢ 

of the rectangular loop have the pin d to complete the rectangle. 

One of the side members c has at the end connected to the bolt d 

an anchor-shaped heok f. By means of a horizontal shaft A in 

bearings fixed to the girder g, the loop cd e can, by operating the 
handles i fixed to both ends of same at the side of car, bring 
the loop ¢ d e into position for coupling or into the uncoupled 
position, The handles or levers i are on the ends of the shaft / at 
the side of thecar. The two cranks fixed to the axle i! in the 








cranks j allow a certain amount of play in effecting the coupling, 
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The handles ¢ are provided with a stop and the bearings of the 
shaft 4 have two projections x, x, at an angle of 90 deg. to the 
shaft, so that the movement of the handles ( and the shaft h is 
limited. Two weighted levers o carrying the weights + serve the 
purpose of holding the coupling in the horizontal coupling position. 
By turning the handles ¢ downwards the uncoupling is effected. 


N° 6,737. 
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The weights y are made to slide on the levers, so as to offer less 
resistance to the weights of the coupling, and the curve p is intended 
to offer a resistance to the movement of 4 at the proper time. 
When desired the weight 7 may be fixed by theset screw /, Inorder 
to secure the coupling in the coupling position hooks r are provided 
pivoted on pins s.—February 8th, 1905. 


ROAD MOTOR VEHICLES. 

5174. March 2nd, 1904 --IMPROVEMENTS IN OR RELATING TO 
THE SUSPENSION OF Motor VEHICLE FRAMEs, C. E. Chubb 
and another, of the St. Pancras Ironwork Company, Limited, 
Belle Isle Works, York-road, Holloway, London. 

The object of this invention is the supporting of motor vehicle 
frames at one end in such a manner that the supporting axle at that 
end may move out of parallel with the frame without raising one 
side of the frame more than the other, so as to enable the vehicle 
to adopt itself to inequalities in the surface of the road without 
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utting a twisting strain upon the frame. There are two figures. 

he drawing shown is a front elevation. A is a bogie or under 
frame connected to the vehicle frame B in the longitudinal axis of 
the vehicle only by two short pins or bolts C. The bogie frame A 
has angle plates D on its upper side forming channels, into each of 
which enters a bracket E lying between the plates ID, and bolted 
to the underside of the vehicle frame B. The pins C pass through 
both plates and bracket, forming a hinged joint.. The joint permits 
the bogie A, the springs F, the axle G, and the steering wheels H, 
to move out of the horizontal plane without disturbing the main 
frame B.—Februarg 8th, 1905. 


ORDNANCE. 

27,178. December 13th, 1904.—IMPROVEMENTS IN SPIRIT-LEVEL 
ATTACHMENTS FOR ORDNANCE. F, Krupp Aktiengesellschaft, 
Essen, Germany. — Date under International. Convention, 
March llt, 1904 

The object of this invention is to provide a spirit-level attach- 
ment, which allows not only the use of the attachment beyond 
those elevations which can be determined by drawing out the 
attachment bar, but also allows for the elimination of the angle of 
site. There are six figures. The drawing shows a section in the 
vertical plane. The attachment bar A is a circular are, concentric 
with the horizontal trunnions of the gun in the usual way, and is 
mounted to swing in an attachment box C secured to the gun or 
eradle. The attachment bar has two scales al, a2; scale al extends 
from 0 deg. to 15 deg., and scale a2 from 15 deg. to 30 deg. The 
attachment box C has the marks¢l and ¢2. In the attachment 
head B is fitted the spirit-level carrier, made to swing, so that an 
angular movement, the amount of which can be read off on a scale 
on the attachment head B, can be given it to eliminate the angle 
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of site. ‘This angle is adjusted in the usual way by aset screw E, 
free to rotate, but not to slide ; the sliding nut F and the connect- 
ing bolt G, which engages with a square block ina slot d2 in the 
spirit-level carrier D, The carrier D is bored out, as at d1, having 
fitted two hollow cylindrical bolts H capable of sliding in an axial 
direction. To their pins are attached pressure buttons, and the 
spiral spring M tends to force the bolts H outward. The cylindri- 
cal parts of the pressure buttons project through two opposite 
slots 1 curved to an are concentric with the axis of bolt G, when’ 
this and the nut F are in the central position corresponding to the’ 
angle of site of Odeg. At both ends of the slot 1 recesses 13 are 





cut of the same diameter as the bolts H, so that the latter can 
spring into the recesses under the action of the spring M. The 
relative positions of the recesses 43 and the bolt G are such that 
the spirit level held by the recesses makes an angle of 15 deg. with 
the position of the opposite recess, 


GAS PRODUCERS. 

6179. March 19th, 1904.—IMpROVEMENTS IN GAS PRODUCERS, 
B, Talbot and L. Mond, Westminster Chambers, East Parade, 
Leeds. 

This invention relates to gas producers, specially adapted for 
converting ordinary slack into producer gases containing a mini- 
mum of tarry matters, and obtaining as a by-product a& maximum 
of ammonia. There is one figure, a sectional elevation. The 
lining of the producer 1 terminates at its lower end in the grate 2, 
and the surrounding jacket 3 dips into the water seal 4, The 
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bell 5 extends below the top of the lining 1, and is connected to a 
suitable charging chute 6. The stirring arms 7 are carried on a 
hollow shaft 8, eqores with water circulation through 9; the 
air blast inlet 10 is branched and provided with valves 11, by 
which the amount of air passing through casing 3 to the grate 
bars and that passing to the interior of the fuel through blast 
box 12 can be regulated at will according to the result desired. 
The gases generated rise into the casing 13 surrounding the 
bell 5 and pass out through the discharge 14.— February Sth, 1905, 











SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


23. Borer Feep VALve, 7. J. Geniack, Minneapolis, Minn, 
Filed September 8th, 1904. 

Claim.—The combination with a boiler of a two-part casing 
located within the body of the boiler, and constituting a part of 
the water-delivery conduit thereto, a check valve controlling com- 
munication between the two compartments of said casing, a cut- 
off valve in said casing controlling communication between the 


[777,623] 

















inner compartment thereof, and the interior chamber of the boiler, 
said latter valve having means for operating it from the exterior 
of the boiler, a removable plug affording, when removed, access to 
the inner chamber of said casing, and a vent valve opening 
from said inner compartment of the casing, substantially as 
described. 
777,865. STEAM on Gas TuRBINE, J. Stumpf, Charlottenburg, 
Germany.— Filed September 8th, 1903. 

Claim.—(1) In a steam or gas turbine for driving dynamos, the 

combination of two turbine wheels rotating in opposite directions, 


mo 


Shaft 
Shaft 
Dynamo 


nozzle 


Turbine 


one of said wheels being impinged upon by fresh elastic fluid, the 
second one being impinged upon by the exhaust fluid of the first 
one, with a tubular shaft to which one of the turbine wheels is fixed, 





and a second shaft to which the other turbine wheel is fixed, said 
second shaft being situated within said tubular shaft, a dynamo, 
directly coupled to the shaft of the turbine wheel impinged upon 
by fresh fluid, and a second dynamo directly coupled to the shaft 
of the second turbine wheel, substantially as described, and for the 
purpose set forth. 
777,693. Execrric Locomotive, £. 1D, Priest, Schenectady, N. ye 
—Filed May 6th, 1904, 
Claiu.—(1) In an electric locomotive, a cab comprising a central 
compartment, covered end passage-ways leading to said central 
compartment, and smaller compartments on each side of said end 
pemnae-oey for containing parts of the controlling apparatus, 
said central compartment having its floor above the floor of said 
end passage-ways and being provided with end windows through 
which the operator may have a clear view of the track ahead over 


o_ 


the roof of the end passage way. (2) In an electrically-propelled 
vehicle, the combination of a control system for the motors of the 
vehicle which includes resistance sections, a compartment in which 
said resistance sections are located, and a sand-box in said com- 
partment so arranged as to be subjected to the heat from said 
resistance sections. (3) In an electrically-propelled vehicle, a 
motor, a controller therefor, resistances adapted to be connected 
in circuit with said motor, an inclosure for said resistance provided 
with a ventilating flue, and a sand-box loeated in said flue in such 
a manner as to be subjected to the heat generated by the current 
flowing through said resistances, 
777,832. ROTARY Moror, J. M. Benjamin, J we 
—Filed April 22nd, 1904. : 
Claim.—In a rotary motor, a wheel, provided with an inner 
annular chamber, a series of inclined passages between the annular 
chamber and the periphery of the wheel, which paseages are adapted 
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to direct the flow of fluid through the annular chamber in the 

direction in which the wheel revolves, and an encircling casing 

provided with an inlet port to admit the motive fluid to the wheel, 
and an outlet port to exhaust the fluid therefrom. 

778,174. BREECH MECHANISM OF ORDNANCE, A. 7. Dairson aul 
(i), T. Buckham, Westminster, England.—Filed February 16th, 
1903, 

Claia.—In gun-breech mechanism, the combination with the 
swinging carrier and breech screw, of a slotted or grooved radial 
arm fixed on the breech screw, a crank on the carrier having a pin 
engaging with said slotted radial arm and also having a cam slot or 
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groove engaging with a projection on the sliding bar of the firing 
gear, said crank being substantially normal to the walls of the slot 
or groove when the breech is closed, skew teeth on the base of said 
crank, a skew pinion mounted on an axle carried by the carrier 
and gearing with said skew teeth of the crank, and means for 
operating said axle and skew pinion to rotate the breech screw 
and to swing the carrier during the opening and closing of the 
breech, substantially as described, 


778,206. Etectric Hammer, W. F. Wagner, New York, N.Y. 
—Filed July 11th, 1904. 

Claim.—(1) An electric hammer comprising a suitable casing, a 
hammer proper arranged to es within the casing, electro- 
magnet coils for operating the hammer, including a coil of higher 
inductive power near the end of the casing where the hammer is 
intended to strike the tool, a coil of less inductive power farther 
from said end of the casing, and a demagnetising coil nearer the 
said end of the casing, (2) The combination with the hammer 
proper and coils, one at the limit of its advance and one at the 
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limit of its return stroke for actuating the hammer, of ,an inter- 
mediate coil arranged to act upon the hammer both during a part 
of its advance a during a part of its return stroke, and means 
for energising and de-energising said intermediate coil at each 
stroke of the hammer. (3) The combination with the casing, a 
hammer arranged to reciprocate within the casing and electro- 
magnetic coils for operating the hammer, of a tool-holding chuck 
having its end in proximity to one coil, and so spaced from an 
adjacent coil as to permit the hammer to remain free from the 
fatheoncb of said adjacent coil when in contact with the end of the 


chuck, 
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THE SCREW PROPELLER. 
By R,. DE VILLAMIL, 
No, I, 


So much has been written on the theory of the screw 
propeller, that it would almost appear as if the subject 
must have been nearly exhausted. . A perusal of all these 
writings from the time of the great Rankine up to the 
present is, however, very unsatisfying. None of the 
theories capone to bear the stamp of truth on them; they 
are generally very complicated, and bristle with mathe- 
maties; but there is always one point—I may say the 
point—on which all the authors are silent, and that is how 
the propeller derives its thrust. 

This statement will appear curious, and, at first sight, 
perhaps ridiculous, since Rankine has laid down that, 
“ |Jvery propelling instrument, whether a paddle, a screw, 
or a pump, drives aship by means of the forward reaction 
of the current of water which it sends backwards.” 
Nothing could possibly be plainer than this, and it 
requires some audacity to question the dictum of such 
a very high authority; every propelling instrument—no 
exception of any kind—apparently this is the only pos- 
sible method. 

This is not strictly accurate, as in 1869 Mr. Griffiths 
—‘Modern Screw Propulsion,” by N. P. Burgh— 
describes an experiment he had made—an experiment 
which has not received the attention it deserves—of 
placing a circular dise in front of, and close to, a pro- 
peller on a small model boat, the result being that the 
boat went backwards. Now, in this case it is not possible 
to say the water was driven forward, as the circular 
plate would absolutely prevent that occurring. This 
example will suffice to show that Rankine’s dictum was 
too sweeping, though it does not prove that the screw 
propeller does not ordinarily drive the water back. He, 
however, gives us no idea of how the propeller drives 
the water. 

Mr. 8. W. Barnaby—“ Marine Propellers ""—is more 
cautious, for he says:—‘“The principle upon which 
nearly all marine propellers work is the projection of a 
mass of water in a direction opposite to that of the re- 
quired motion of the vessel.” He does not mention if 
the screw propeller is one of the “ nearly all,” or if it is 
one of the exceptions, though he leaves it to be inferred 
that the screw propeller acts in this manner. He also is 
silent on how the mass of water is projected. All the 
other authorities—with the exception, perhaps, of Pro- 
fessor Greenhill, who treats of a special case—agree on 
this one point, it being perhaps the oniy point on which 
they do agree. To take an example of difference of 
opinion, one author says: “A propeller, under ordinary 
ciccumstances, tends to create an excess of pressure 
behind it relatively to the undisturbed water, but not a 
defect of pressure in front of it.” Another author, on the 
contrary, says: “ The greater part of the acceleration of 
the screw race is produced by negative pressure on the 
forward sides of the blades.” They both agree, however, 
that the water is driven back. : 

The chances of all these authorities being in error 
appears so very small, that to question this point looks 
very like madness; notwithstanding all this, the first 
point in this paper is to prove that this is not only nota 
true statement of facts, but that theoretically a screw 
propeller cannot project water backwards, except to a 
very small] extent. 

Whilst no objection can be raised to Mr. Barnaby’s 
“first principle ”"—on prima facie grounds—one would 
naturally expect that he, or one of the other authors, 
should continue by explaining how—in his opinion—a 
screw propeller proceeds to drive the water backwards. 
This detail is not discussed at all, and the omission is 
regrettable. It would appear as if they all considered the 
matter as beneath their notice—too self-evident !— 
although it is not at all evident, when the subject is 
examined carefully. 

The only writer that I have come across who appears 
aware of this difficulty is a Greek, M. di Giorgio, for he 
frankly acknowledges it in his paper cn the screw pro- 
peller, when he says: “For in whatever manner it may 
be supposed the propeller derives its thrust, the rotary 
movement causing the pressure of a screw propeller must 
in the last analysis be taken as the projection of the 
helical curye-on a plane perpendicular to its axis and 
of area } d?, which represents the stroke of a piston of 
infinite length and working at a velocity of ‘v,’ which is 
the product of p,—the effective pitch—into the number of 
revolutions N.”’ 

In 1890 Professor Fitzgerald published a very mathe- 
matical paper in Tue Encrneer, in which he assumed 
that the motion imparted to the water by the screw pyro- 
peller was a certain form of vortex which had a sternward 
component. Now, though I donot doubt that it has this, 
or some very analogous, movement imparted to it—five 
minutes on the taffrail of any steamship, when driven by 
a screw propeller, will show it—still, to make a statement 
is not to explain it. If the water goes back does the 
propeller drive it back? If so, how? In the corre- 
spondence which ensued Professor Fitzgerald stated that 
“The mechanics of the momentum would easily explain 
it.’ This is, however, more dogmatic than convincing. 

Mr. Rigg has lately—Tue Enortnesr, April 15th and 
22nd—contributed an exceedingly interesting paper on 
“The Problem of the Screw Propeller,’ which is, how- 
ever, only an amplification of his previous communica- 
tions. Whilst he points out, from his own experiments, 
that the water leaves the propeller in a vortex, he would 
appear to account for the sternward current by the water 
being reflected from the propeller blade. How reflected, 
or why it should be reflected, he does not explain. 

Professor Greenhill’s propeller—in a certain special 
imaginary case—imparts nothing but a rotary motion to 
the water ; it directly imparts no axial velocity to the 
water at all. Whilst, however, wishing to solve one 
difficulty, he raises another, and a very formidable one. 
In his paper he says: “ Let us begin by neglecting any 


disturbing causes, such as fluid friction.” According, 
however, to the generally accepted theory of stream 
lines—as expounded by Messrs. W. and R. E. Froude— 
in a perfectly frictionless fluid a propeller could not move 
the water at all in a circular manner. I do not advance 
this myself as an insuperable objection, as I do not 
believe this dictum to be correct—unless it is qualified ; 
and my second object in this paper is to attack it and 
attempt to demolish it. I consider this and Rankine’s 
dictum are the two great cankers at the root of the screw 
propeller theories, and, until they are removed, I do not 
think any rational theory is possible. 

The first difficulty of the problem is caused by the fact 
that all the power of the engines is developed at right 
angles to the axis of the vessel, and there is no resistance, 
apparent, which is sufficient to change enough of the 
force of the engines into the longitudinal thrust necessary 
to drive the ship. The force of the engines is a “couple,” 
and to resolve this couple into a force perpendicular to 
it, the assistance of a second couple is a sine gud non. 
The only couple which appears available is the fluid 
friction, and no mathematician has ever—that I am 
aware of—attempted to prove that this friction is suffi- 
cient to account for the thrust. 

We know that a screw propeller does give sufficient 
thrust to drive a ship. We know also that it revolves 
the wake, and that it appears to give it some backward 
acceleration ; but how much is uncertain. 

Now, assuming that the wake is accelerated backwards 
—I do not wish to deny it, as it appears probable—the 
question is:—(1) Does the propeller drive the water back 
directly, and, if so, how? Or (2) Is the sternward move- 
ment of the water a secondary result of the movement of 
the propeller ?—the water not being directly driven back 
at all, or only to a very small extent. 

The old theory of the screw propeller was that it 
screwed itself along in the water as in a solid nut. It 
was assumed that this nut was pushed back, and this 
backward movement was called the “slip.” The pro- 
peller did not necessarily slip in the water, but the nut 
did, This explanation, if it were only true, would be 
charmingly simple, but there were soymany difficulties 
that it is not now fashionable. To be satisfactory it 
would be necessary to have a second Gouple to prevent 
the nut from revolving, and the fluid friction is not 
sufficiently strong to do this. In so far ag fluid friction 
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can act, the propeller can—and probably does—screw 
itself along, though the thrust from this source must be 
very small, and quite inadequate. Itis exceedingly curious 
that books on mechanics, when they treat of the action 
of the screw—or of the inclined plane, which is really 
only a variation of the same tune—make no mention of 
any “ counter screw ” or opposing force being necessary ; 
and so this is generally ignored. Ignored in theory only, 
for no one is so simple as not to be aware that it is 
necessary to grip a piece of wood firmly before a screw 
can be driven into it. Theoretically it may appear un- 
necessary, but practically it is recognised as indispensable. 

Still, although the old theory of the screw worming its 
way through the water is at present under a cloud, it is 
not half so absurd as some people are inclined to think; 
and it will be seen later that it is the sheet anchor of my 
theory, since I find it is absolutely impossible to explain 
the action of a propeller at very high speeds without it. 
Negative slip is not even an insuperable or very great 
difficulty, whilst “cavitation” can only be explained 
satisfactorily by it. We shall be driven back to this 
theory which is “so old-fashioned,” which is so 
“ absurd ”’ (?), which, in short, is not at all “ twen-cent.” 

The subject of “negative slip” has caused much con- 
troversy, and has led to much literature. The writers are 
divided, generally, into two classes:—-(1) Those who 
absolutely deny that there is such a thing, who consider 
it a form of perpetual motion, and, therefore, an absurdity. 
(2) Those who explain it by some mysterious action of 
the dead water, which follows the ship, on the propeller. 
The first class are unfortunate, as the fact of negative 
slip has been most carefully observed, and, therefore, any 
sound theory of the screw propeller must be capable of 
explaining it; whilst, instead of being a form of perpetual 
motion, it is well known to be a disadvantage and 
evidence of bad design—somewhere. The second class 
are also unfortunate in their explanation being obscure. 
There is nothing convincing in their theory, and I regret 
to observe that they evade the great difficulties when 
explaining it. Why is negative slip only observed on pro- 
pellers of very low pitch? Why does the negative slip 
increase steadily as the pitch of the propeller decreases ? 
Why should bending forward the tips of the blades of the 
propeller produce negative slip ?—as was pointed out by 
Griffith on H.M.S. Flying Fish—* Modern Serew Propul- 
sion,” N. P. Burgh. 

As this experiment appears to have been generally 
overlooked, I may give some details. Two propellers 
were made for H.M.S. Flying Fish, of the same 
dise area, but one hada pitch of 20ft., whilst the other 
had a pitch of only 16ft.—but with the tips of the blades 





bent forwards. 





Both gave the same speed with the same power exerted, 
but No. 1 showed 20 per cent. slip, whilst No. 2 showed 
negative slip. 

I may add another question suggested from Mr. 
Barnaby’s “ Marine Propellers” : How can negative slip 
exist with screws of uniform pitch ? 

Why should the ship’s wake act differently in these 
different cases ? 

Apparently, negative slip can be increased to almost 
any extent by reducing the pitch of the propeller, and it 
also appears quite possible to imagine a screw with no 
pitch—really a screw which is not a screw !—propelling 
a boat with 100 per cent. negative slip. 

“Cavitation” is rather a new subject, and so has not 
been much written about. It is, however, considered that 
the propeller forms a kind of cavity in which it “ races.” 
How it forms this cavity is not properly explained. How 
even it is possible that it ean form acavity at all whilst it 
is driving water, I cannot correctly conceive. A proper 
theory of the screw propeller must be capable of explain- 
ing “ cavitation,” or it is of no service. It must contain 
not only some of the facts but all the facts. 

When the popularity of the “ screwing” theory began 
to wane its place was taken by what Mr. Rigg calls the 
“wedge” theory. And this appears to be the one more 
or less tacitly accepted at present. The blades of the 
screw propeller are supposed to act like inclined planes, 
driving the water backwards. I say this is “tacitly” 
accepted, as no writer, that I am aware of, attempts to 
give any detailed explanation of this action. 

Essentially, there is not very much difference between 
the action of a screw and that of an inclined plane, and 
the difficulties are almost exactly the same. 

Some years ago it was explained to me by a very simple 
experiment how the screw propeller acted on the water. 
Take a sheet of paper and fasten it on a drawing board. 
PutaT-square on it, and place a penny at B—marking the 
spot—see Fig.1. Then with a set square A, sliding along the 
T-square, strike the penny a sharp blow, and it will be 
found to travel in a direction approximately perpendicular 
to the striking edge of the set square. “That is how the 
propeller blade acts on the water,” I was told; and I have 
a suspicion that this is what Professor Fitzgerald refers 
to as the “mechanics of the momentum” explanation. 
It certainly appears, at the first cursory view, as a very 
simple and convincing explanation. It is true thatthe pro- 
peller does not strike the water: that it cannot possibly 
strike it; that it can only act by diverting it in stream 
lines; but this is not worth discussing. If the problem 
be examined a little it will be seen that the force applied 
acts parallel to the T-square. The penny does not travel 
in the direction of the applied force, so it is quite evident 
that another force is acting against it, and that force is 
friction. By gently sloping the board up, the penny can 
be made to travel toC,, whilst, by reversing the movement, 
it may be made to travel to C,. If, however, the board 
be sloped down to the angle of friction, so that there is no 
opposing force, then the “ mechanics of the momentum ” 
won't work at all, the penny moves parallel to the T-square, 
to Cy. 

I am afraid this éxplanation is not convincing, for if 
the penny will not move in the proper direction without 
the assistance of the friction on the paper, it is evident— 
or, to be very cautious, it is probable—that it would not 
do so either if it were floating or suspended in water. 
This is certainly presumable. Water, however, is sup- 
posed to act differently, causing a great pressure on the 
driving side of the blade and a backward current. It may 
be said, “Surely you don’t mean to deny that there is a 
great pressure on the propeller blade?” Certainly not; 
the question is, How is the pressure caused? Is it a 
direct or an indirect result of the movement of the 
propeller? A pressure on the driving side of the propeller 
does not necessarily imply that a current of water is 
being driven back. Professor Greenhill’s paper appears 
to me to be specially devoted to proving this point, if I 
understand it correctly. 

At this point it is necessary to examine the extraor- 
dinary complication of ideas which are held by writers on 
the screw propeller and ship resistance—quite a scientific 
Jekyll and Hyde business. AsI shall quote freely from 
Mr. R. E. Froude’s address to the Greenock Philosophi- 
cal Society on July 19th, 1894, and as I do not wish to 
appear personal, I hasten to say that (1) If my memory 
serves me, I am indebted to Mr. Froude’s kindness for 
my copy of his address on “ Ship Resistance,” and I quote 
from it, as I consider it the clearest and best exposition 
of the subject of which I know. I disagree with a good 
deal of it, it is true ; but it cannot be denied that the theory 
is exceedingly well formulated, and that Mr. Froude very 
rarely takes refuge in vagueness. 

The complication that I refer to is as follows :—When 
“steamship resistance ” is referred to, the great authority 
of Dr. Froude is invoked, and the water is supposed to act 
in “stream lines.” When President of Section G of the 
British Association he stated that “the motion of a 
perfect fluid past a body has no tendency to push itin the 
direction in which the water is flowing.” Of course, if this 
be true—and it is generally believed—the reverse must be 
equally true :—a propeller can have no tendency to drive 
a perfect fluid in the direction in which it is travelling. 
This appears to be accepted as absolutely true if one is 
treating of ship resistance, but if one is referring to a pro- 
peller, then Rankine’s dictum is followed, and it is laid 
down that the blades of the propeller drive the water 
backwards. 

These two statements are absolutely opposed to one 
another. One may believe either or neither, but I cannot 
understand how anyone can pretend to believe both. A 
piece of iron cannot be supposed to act in one way 
when it is part of a ship, and in an absolutely opposite 
manner when it is part of a propeller. Later on it will 
be shown how Mr. R. E. Froude, who sees and does not 
try to shirk the difficulty, makes a small draft on his 
imagination, and so attempts to reconcile these impossible 
cases. Even he “wobbles” (I use the word with- 
out offence) a little in his allegiance to the stream-line 
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theory, for he says:—“ There are undoubtedly cases of 
fluid resistance to which the old theory, or something 
very like it, is still legitimately applicable.” It will 
be apparent that I accept neither of the foregoing dicta, 
that I am combating both of them, and I hope I shall 
give sufficient reasons in asecond article for showing that 
there is no solid foundation of truth in either of them. 








A SHIP-PLATE COMBINATION. 


Tue definite proposal to form a syndicate of German 
producers of iron and steel shipbuilding materials, and in 
particular of plates and angles, is a matter of interest both 
to British firms who are engaged in this branch and tothose 
shipbuilders who are unable to meet their own require- 
ments in this direction. 

For along time past competition has existed between 
the British and German works concerned, notably.in the 
Scotch market and on the North-East Coast, but the rivalry 
does not appear to have been so intense in recent months, 
or at all events, the complaints made in regard to the low 
prices of foreign products have not been of so pronounced 
anature. This is probably due to the unsettled state of 
affairs in the German iron and steel trade, and the collapse 
of the sheet syndicate and the plate syndicate. The latter 


organisation, which apparently represented the plate trade | 
in general, has been brought to a termination partly owing | 
to the withdrawal of the four principal works in Upper | 


Silesia, and partly as a consequence of the refusal of two 
or three large works in Westphalia to participate in any 
fresh negotiations for the prolongation of the syndicate. 
It would have been an easy matter for the western 
works to have continued the combination on their own 


account; and the fact that the steel syndicate, which aims 
1n | 


at the control of fully-manufactured products 
preference to that of semi-finished articles, has allowed 
the plate syndicate to vanish into the air, is exceedingly 
surprising in view of the knowledge that members of the 
one combination are also members of the other; and that 
it is in the general interest of the iron and steel trades of 
the country for the steel syndicate to prevent any 


dissolutions of the metallurgical trade organisations, or, | 


at least, endeavour to do so as far as possible. 


The rupture of the sheet and plate syndicates, which | 


has taken place at a time when Germany, on the one 
hand, is reducing her imports of shipbuilding materials, 
and, on the other, is seeking to cultivate the export trade 
in this respect with Holland, Great Britain, and other 
countries, has not prevented the principal producers of 
ship plates and angles from attempting to form a new 


and independent combination representative of this branch, | 
Among | 


both for the home and export departments. 
these producers may be mentioned the Friedrich Krupp 
Company, the Gute Hoffnungshutte, the Hoerde Verein, 
the Rhenish Steelworks, the Phenix Company, Grills, 
Funke and Co., the Witten Cast Steel Works, the Dillingen 
Ironworks, the Dusseldorf Tube Works, the Charlotten- 
hiitte, the Geisweide Ironworks, the Burbach Works, and 
the Lower Rhenish Ironworks. All these works, or 
representatives of them, have agreed to the constitution 
of a syndicate for ship constructional purposes, but they 
have made it a condition that the firm of Thyssen and 
the Deutscher Kaiser Corporation, which are intimately 
connected with each other, shall also become members 
of the combination. As one of the works is prepared to 
give way to the corporation in the matter of the annual 
production proposed to be allotted to each of the firms, 
it seems as if the ship plate syndicate may be regarded 
as an accomplished fact. It is not often that one firm is 
ready to accept a lower apportionment in order to secure 
the adhesion of another, but this is what the Burbach 
Works has resolved to do rather than see the present 
scheme frustrated at the outset. 
It has been stated that the German ship plate 
. syndicate may be considered to have actually been 
brought into existence. The figures relating to the pro- 
visional allotment of the different works have already 
been settled, and there is no reason for assuming that the 
Thyssen- Deutscher Kaiser combination will refuse to give 
its adhesion to the new organisation. In fact, so satisfied 
are the works which are in harmony that they have 
already agreed to the adoption of standard prices pending 
the actual creation of the new syndicate, and the old 
agency of the German plate rolling mills has been 
selected for the negotiation and conclusion of business. 
In these circumstances, it may be assumed that the plate 
syndicate is already in being, and that its activity may 
soon be expected to be manifested in the export trade. 
In this event the parties to the Scotch-North-East Coast 
Plate Convention, which was constituted some time ago, 
may anticipate a revival of competition in a severe form. 








PosT-OFFICE ENGINEERING DEPARTMENT, LONDON.—The second 
annual dinner of this department was held on the 24th inst. at the 
Hotel Cecil. . Mr. J. Gavey, M. Inst. C.E., engineer-in-chief of the 
Post-office, presided. About 200 sat down to the dinner, which 
was in every way a success, 


HOLBORN AND FINSBURY ELECTRICAL EXHIBITION.—We under- 
stand that for the forthcoming Exhibition, which is being held for 
the benefit of the Holborn and Finsbury Districts by the County 
of London Electric Supply Company, J.imited, the applications for 
space have largely exceeded the spaceavailable. Consequently the 
list has been closed. We are informed that there are in all to be 
over sixty exhibitors. 

THE INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETING.—A 
meeting of students of the Institution of Civil Engineers was held 
at the Institution on Friday evening, the 24th February, Mr. G. M. 
Lawford, M. Inst. C.E., in the chair, when the following two papers 
were read :—‘‘ Morecambe Sewerage: Method of laying a 15in. Cast 
ron Sewer under the Londonand North-Western Railway,” by Mr. 
F, D. Flint, Stud. Inst. C.E.; and ‘‘The Re-construction of Bow 
3ridge over the River Lee,” by Mr. H. M. Rootham, Stud. Inst. C.E. 
The reading of the papers was followed by a discussion, in which 
Messrs. A. E. Snape, B.Sc., W. L. Jenkins, D, R. Bennett, F. E. 
Apted, A. Trewby, B.A., H. W. FitzSimons, B.Sc., L. T. Grace, 
F. O. Medworth, H. O. Etheridge, J. W. M. Topley, Studs. Inst. 
C.E., took pert, 





THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
No, XXXIV.*—MACHINE TOOLS.—V. 
Tue Cincinnati Milling Machine Company showed a motor- 


driven milling machine, Fig. 14, in which a silent chain | 


from the motor drives the clutch shaft, from which another 
chain drives the spindle. This gives one set of speeds, 
24 to 1, and these are multiplied by double back gears, 
the highest speeds being obtained without the back gears. 
The speed-controlling apparatus consists of a double lever 
starting rheostat with enclosed resistance, and an inter- 


| giving two speeds to the table. 


The forward speeds are 
20ft., 25ft., 380ft., and 40ft. per minute, with a constant 
return speed of 80ft. per minute. The motor pinion is of 
raw hide, in order to reduce noise, but asilent chain gear 
could also be used. 

In Fig. 15 is shown a Cincinnati Shaper Company's 
double -head shaper, 12in. by 24in., in which the cut is 
made by the pulling or inward stroke, so that the pressure 
is taken by the bed. This is often an advantage over 
cutting on the push or outward stroke, especially when 
high-speed tools and heavy cuts are employed. The 
machine is driven by a Western variable-speed motor, the 
speed range being 4 to 1, on 
110 and 220 volt circuits, 
The power output is 2 horse. 








Fig. 14—MOTOR DRIVEN MILLING MACHINE 


locked overload circuit breaker, which protects the motor 
against overloads on short circuits. The field rheostat is 
used in speed variation as being preferable to the tramway 
type of controller. Many of these machines are in 
use in Europe. A machine fitted with milling cutters of 
“ Novo” high-speed steel has accomplished the following 
work on cast iron 2in. wide :— 
Roughing 
cut. 
3hin. 


90ft. 
100 


Finishing 
cut. 
2in. 
130ft. 
243 


Cutter, diameter i eaareing os 
Surface speed, feet per minute 
Revolutions per minute a 
Depth of cut sas 

Feed perturn ... ... ... ... 
Table travel, feet per minute ... 
Accuracy, within... ... ...  ... ese 
The friction clutch is placed between the motor and the 


yyin. 
0-300in. 
27ft. 


power on the 110 volt, and 
4 horse-power on the 220-volt 
circuit; maximum speed, 
1200 revolutions per minute; 
minimum speed, 300 revolu- 
tions. The connection from 
the motor to the shaper is 
by means of a Morse silent 
chain, jin. pitch, 2}in. face, 
This is only one of several 
machines exhibited, and it is 
interesting to note that each 
of the three Cincinnati com. 
panies just mentioned makes 
one class of machine tool— 
milling, planing, and shaping 
machines respectively — but 
that each makes a great num. 
ber of styles and sizes adapted 
to special kinds of work. 

The exhibit of James Clark 
and Co., of Louisville, com- 
prised a number of very smal! 
tools, electrically driven. 
The smallest tool was « 
breast drill with motor of } 
horse-power. There was alco 
a sensitive drill with } horse- 
powe: motor, and an upright 
drill with 14 horse-power 
motor. The motors—of the 
variable-speed type—are of 
simple construction with two 
steel magnet cores, form- 
wound field coils, ironclad 
armature and_ self-feeding 
carbon brushes. They are 
wound for 110 or 220 volts. 
There was also shown a 
radial drill, besides three 
electrically-driven grinders. A special feature in this 
company’s tools is that the motor is embodied in the 
design of the machine, instead of being attached sepa- 
rately for driving the machine through a combination 
of belts, gearing, or a speed-box. It is built to operate 
on single voltage circuits, the speed changes being 
accomplished without armature resistance, and the 
motor runs at practically constant speed for any load 
in any position of the controller. The machine can thus 
be used in works having either the single or multiple- 
voltage system of distribution. 

Lathes in great variety were shown, some of ordinary 
design, others of special design or for special kinds of 
work, and still others for the use of high-speed tools. The 
W. H. Foster Company showed a “ring turret ” lathe, in 
which the turret is a ring revolving in a vertical plane 

















machine, thus eliminating the danger of starting the 
motor under full load with a weak field, since the motor | 
is always running. 
Aspecial variable speed arrangement was seen on a large | 
planer of the Cincinnati Planer Company’s make. The | 
motor'is mounted on a top platform supported by the 
housings, and its pinion drives a gear wheel on a shaft | 
which carries the pulley for the return belt, and a heavy | 
fly-wheel to relieve the motor at the reverse. This con- 
stant speed shaft drives a parallel variable speed shaft— | 


| 





for the forward motion—by two trains of gears, eac | 
* No, XXXIIL. appeared February 24th. : : 


Fig. 15—DOUBLE HEADED SHAPER 


and surrounding the bed. There are eight tool stations, 
and the turret is revolved by power, and set to skip one 


| or more stations if desired. 


The Jones and Lamson Company, of Springfield 
and London, exhibited a Hartness “ flat turret” ‘lathe, 
3in. by 36in., shown in Fig. 16; this is belted to 
a 8 horse-power motor. The power for driving is 
received on a single pulley, all changes in speed being 
obtained through a  variavle-speed mechanism, so 
that the machine can be driven from either a motor or a 
countershaft. The long handle over the machine is the 
shipper for forward, stop, and reverse motion. Of ‘ae 
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three levers at the front of the gear case, the long upper | 
one is for the chuck, and the others are for the back gear | 
and the variable speed. On top of the turret is the cut- | 
off lever, and the oil pump is under the gear case. This | 
machine will handle stock 3in. diameter up to 36in. long, | 
and may, when desired. be equipped for chuck work. | 
The form of turret employed on these lathes is well | 
known; in recent designs the turret slide is fitted with 
twelve independent adjustable stops, two for each of the | 
six positions of the turret. The feed is varied by the 
hand-wheel under the headstock, which gives rates of 
10, 20, 40, 50, 60, 70, 80, 100, and 120 perinch. A spring 
device on the feed rod limits the pull to any pre- 


determined amount, and yields if that amount is ! 


spindle. Speeds as high as 200ft. per minute on 2in. 
diameter are provided. 

In addition to different makes of steam hammers, there 
was shown the Justice crank hammer, for forging and weld- 
ing. The driving shaft at the top of the machine carries a 
slotted crank disc, with movable crank pin, adjustabie 
for any desired length of stroke. A rod from the crank 
pin is attached to the strap of an inverted plate spring, 
the ends of which are connected by links, carrying the 
tup, or hammer head. In the latest hammers, however, 
a cross-bar takes the place of the spring, having hangers, 
which carry the hammer links, while arms on these 
hangers bear against india-rubber cushions. In the 
Yeakley vacuum hammer the head is raised by creating 














Fig. 16—HARTNESS FLAT TURRET LATHE 


exceeded, so saving the machine or work from injury, and 
bringing the carriage up hard against the stops, when 
further action ceases. 

Possibly the most notable feature about the design of 
this lathe is the method of obtaining cross feed. Instead 
of giving the movementin the usual way to the tool, it is the 
headstock itself which travels, being fitted on slides at 
right angles to the main bed. The headstock has “all- 
gear” change speed, and is driven by a single belt puliey, 
taken either from a countershaft overhead or a motor 
on the floor. A belt is used in either case. The 
gear is a combination of sliding and clutched wheels, 
all arranged in one plane—that is to say, all the shafts 
being in one line—so that it is possible to use the lower part 
of the case as an oil bath for all the gears. The Gisholt 
Machine Company, of Madison, showed lathes with a 
74 horse-power driving motor, and a $ horse-power motor 
to rotate the turret. 

The Lodge and Shipley Company, of Cincinnati, exhibited 
a lathe, Fig. 17, built specially for use with tools of high- 
speed steel and intended for all kinds of work except 
screw cutting. An 18 horse-power 240-volt motor running 
at 900 revolutions has its armature shaft connected 
directly by a clutch to the main gear shaft of the lathe. 


a vacuum in the cylinder, and is then given a striking 
blow by air pressure. It gives quick, hard blows, and is 
specially adapted for drop forging, also sheet metal work- 
ing and the manufacture of shovels. A machine with a 
2501b. tup can strike 250 blows a minute. Both the 
Justice and the Yeakley hammers are exhibited by the 
Williams and White Company, of Moline. 

While it is not practicable, on account of space limita- 
tions, to describe the various special machines, mention 
may be made of the large and small pipe-threading ma- 
chinery of the Merrell Manufacturing Co., and also the 
wood-working machines and machine tools for general 
work, and also for such work as cutting veneers, barrel 
staves, and similar work. 








THE PANAMA CANAL. 
No. L 
Tue Government of the United States has been, since 
February 26th, 1904, in actual possession of the route of 


the future Panama Canal, and, since May 4th following, 
ia full and legal possession of all the properties, real and 








Fig. 17—LODGE AND 


The Pond lathe, of the Niles, Bement Pond Company, is 
of 28in. swing, and has a great range of speeds secured by 
the combination of a variable-speed motor with trains of 
gearing. The machine is controlled from the carriage, 
which has a crank connected to the controller which gives 
fifteen speeds, the motor having a speed ratio of 2 to 1. 
Another crank actuates two cams with levers throwing in 
friction clutches for four sets of gears, thus giving a total 
of sixty rates of speed. The feed motion gives thirty-two 
rates of feed, and by connecting with the lead screw gives | 
thirty-two pitches of thread, from one to sixteen threads | 
perinch. Another Pond lathe, for rapid reduction work, 
is driven by a 25 horse-power motor with a speed ratio of 
4 to 1, while the gearing gives thirty rates of speed for the 











SHIPLEY LATHE 


personal, situated in the isthmus, of ils predecessors in 
the enterprise. Nevertheless, its representatives have 
been unable, up to the present, to report any considerable 
or, indeed, definite progress in the direction of further 
construction of the long-sought and much-debated 
waterway. 

[t is, conseyuently, not surprising that many Americans, 
by instinct and training prone to hustling and impatient 
of delays, and, thanks to insistent association of ideas, 
unable entirely to cast away their former predilections for 
the illusive Nicaragua project, should point to these facts 
as proof positive of latent and inherent inferiorities of the 
Panama route. Needless to say, we regard as quite 
unwarranted any such conclusion; we find no cause, 








either in the existing situation, or after continued investi- 
gation of the subject, to modify the opinion, frequentiy 
expressed in these columns, that there exists no reason 
why—given honest and efficient administration—a 
Panama Cana}, creditable to twentieth century engineer- 
ing, and of ample dimensions to satisfy all the 
potential requirements of commerce for many years, 
should not be open to navigation within the period and 
below the cost estimated by the Isthmian Canal Commis- 
sion of 1899-1902. 

It is, however, impossible to condemn as altogether 
gratuitous much of the criticism, some of it very severe, 
which has been excited in the United States by the 
present alleged unsatisfactory outlook. The situation in 
the isthmus certainly contrasts, in very conspicuous 
fashion, with the feverish alacrity with which the 
Government and people of the Union utilised to their 
own advantage, first, the financial straits of the New 
Panama Canal Company, and, secondly, the opportune 
and somewhat suspicious rising of November 3rd, 1903, 
which resulted in the dismemberment of the Republic of 
Colombia, and effectually cleared the way for American 
domination in the rebel State. It has been held by the 
majority of onlookers, as well as by all but a small 
minority of Americans, that, in these matters, the end 
fully justified the means. This, however, may not be the 


unanimous verdict of posterity, especially if, as some 


anticipate, the future administration of the enterprise, 
during construction or after completion, exposes certain 
American frailties or unamiable traits. It may, indeed, 
already be argued that not a few existing difficulties 
which call for settlement before satisfactory progress can 
be made with the work of canal construction, have been 
in a measure aggravated by circumstances attending the 
acquisition of territorial and other rights. 

To appreciate fully existing conditions and their pro- 
bable bearing upon the future of the undertaking, one 
should be familiar with at least the more prominent 
incidents in the latter-day history of the question. Itis, 
happily, unnecessary for us, in this connection, to trouble 
readers with a diffuse or far-reaching retrospect. The 
prolonged conflicts concerning treaty obligations and 
rival routes ended, to all intents and purposes, with the 
supersession of the Clayton-Bulwer Treaty and the 
decision of the United States Congress, in June, 1902, 
authorising President Roosevelt to enter into negotiations 
with the Republic of Colombia and the New Panama 
Canal Company with a view to the acquisition of all the 
rights and property of the latter and the completion of 
the Panama enterprise under the absolute control, 
management, and ownership of the United States. To 
the two series of articles which appeared in THE ENGINEER 
between October, 1900, and October, 1902,** we may be 
permitted to refer readers desirous of refreshing their 
memory as to the events or considerations of engineering 
interest anterior to the passing of the Spooner Bill. 
When this became law, after strenuous opposition, the 
United States committed themselves, for good or ill, to 
an undertaking of constructive character greater than 
has ever yet been attempted by a modern State. 

One of the first duties imposed by Congress upon 
President Roosevelt and his Cabinet was that of verifying 
the claim of the New Panama Canal Company—that it 
was able to transfer its concessions and property by a 
legal and positive title, “free of all difficulties and conten- 
tions, of whatever nature, or from any person whatso- 
ever.”” This proved a comparatively easy matter, for in 
October, after a brief visit to Paris, Mr. Knox, the United 
States Attorney-General, was able to report to the Presi- 
dent that the would-be vendors had fully satisfied him 
on these points. Accordingly, in the following February 
the Government of the United States formally agreed to 
accept the offer of the Company to dispose of all its 
property, works, and rights for 40,000,000dols. Equal 
good fortune, however, failed to attend the negotiations 
with Colombia. For several months the South American 
Republic, through the medium of Senor Concha, its 
Minister at Washington, continued to haggle for terms 
which it was impossible for Mr. Hay even to consider. 
Eventually Senor Concha was recalled, his place being 
taken by Dr. Herran, and on January 23rd, 1903, 
a treaty was signed by the last- mentioned and 
Mr. Hay, which gave promise of satisfying, by 
sufficient compromise, the monetary demands of Coiom- 
bia, while it preserved, by a diplomatic fiction, her 
nominal sovereignty over the six-mile strip of land from 
ocean to ocean proposed to be “leased” to the United 
States. The original offer of the United States, it may 
be of interest to recall, included a cash payment of 
7,000,000 dols. and an annual rental of 100,000 dols., to 
commence fourteen years after the conclusion of the 
treaty and to be subject to certain increase; but, as the 
result of prolonged discussion, the Colombians succeeded 
in securing promises of an annuity of 250,000 dols., to 
fall due five years earlier, and of an addition to the cash 
payment of 3,000,000 dols. The cities of Panama and 
Colon, although within tke six-mile limit, were not placed 
under the jurisdiction of the United States; policing and 
judicial questions affecting the leased strip were to 
be arranged for by a joint commission representing the 
two reputlicz, and the lease was to stand good for a 
century and to be then renewable at the will of the 
United States. 

When submitted to the United States Senate for ratifi- 
cation: this treaty encountered opposition little less 
determined than that which wrecked for so many years 
all legislation favourable to the Panama route. So 
successful, indeed, was the obstruction that the Senate 
adjourned before a stage had been reached when a definite 
vote could be taken, and it was only after an extra session 
had been convened that the opponents of the treaty 
yielded to the pressure applied by the President and 
public opinion. At length, on March 17th, 1903, the 


* “Central American Ship Canals,’ Tae Enoinger, October 28th, 
November 9th, November 23rd, December 7th, December 2ist, December 
28th, 1900; “‘The Proposed Inter-Oceanic Canal,’ Tae ENGINEER, 
May 2nd, May léth, May 30th, June 20th, July 4th, July 25th, 1902 
‘ The Panama Railroad,” Taz Evoinger, October lth, 1902. 
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treaty was ratified, without amendment, by 73 votes to 
5, and thenceforth, for some months, the attention of 
those interested in the question largely centred in Bogota. 
The Republic of Colombia had, for a considerable period, 
been the scene of more or less incessant revolution, its 
several States had risen in arms against the central 
authority, the development of the great natural resources 
of the country had been almost completely arrested, and 
the forms of ordinary constitutional government had been 
either ignored or suspended. For the purpose of giving 
legal force to the canal treaty, it became necessary again 
to call into being representative institutions, and it was 
hoped that advantage would be taken of this opportunity 
to initiate a new era in the history of the Republic, 
favourable to a further influx of that foreign capital and 
enterprise for which the country is able to offer most 
generous return. 

It is almost as difficult now as it was eighteen months 
ago to estimate the relative importance and cogency of 
the considerations which induced the Colombian Congress, 
on August 12th, 1903, to refuse, by a practically unani- 
mous vote, the ratification of the Hay-Herran treaty. 
Semi-officially, it was argued that Article 21 of the Salgar- 
Wyse contract—Colombian Law 28 of the year 1878—was 
yet in full force, that by it the canal concessionaries, or 
their successors, were expressly forbidden under any con- 
sideration, to transfer or mortgage their rights to any 
foreign nation or Government, and that neither the 
Colombian Executive nor an ordinary Congress could 
constitutionally ratify a treaty involving a cession of 
territory such as was clearly contemplated by the 
Americans, No explanation, however, has been offered 
as to the long delay in advancing these considerations, 
nor for the attempts made, on behalf of Colombia, 
to cast doubts upon the validity of the latest pro- 
longation of rights purchased by the New Panama 
Canal Company. Equally silent are the majority of 
Colombian apologists concerning the alleged intrigues 
at Bogota of lobbyists representing the United States 
transcontinental railroads, the endeavours to secure 
larger and more widely distributed monetary payments 
than were provided for in the treaty, and the thinly-veiled 
threat to defer definite action until after October 31st, 
1904, when the concession of the French company would 
lapse and Colombia would become, ipso facto, the sole 
owner of the works and appurtenances of the canal. 
Obviously, could this scheme have been carried through, 
Colombia would have been in an enviable position to 
make money out of the grant of an entirely new conces- 
sion. As it was, the out-and-out opponents of the treaty 
made much capital among their fellow-legislators by re- 
calling the threats against Colombia contained in recent 
issues of the United States Congressional Record, and 
certain proceedings of the United States naval and other 
authorities in connection with armed risings in the isthmus. 

The news of the rejection of the treaty was received in 
the United States with undisguised delight by the oppo- 
nents of the Panama route. They urged that Congress 
would not have passed the Spooner Bill had it not 
contained a provision for meeting the present emergency, 
and that it was clearly the President's duty, the proposed 
“deal” with Colombia having failed, at once to apply the 
canal appropriation to the rival project. The Adminis- 
tration had, however, by this time fully recognised the 
dangers and difficulties of the latter, and there is little 
doubt, had there not occurred in the isthmus itself a 
startling and welcome development, that the coming 
session of Congress would have been opened with a Presi- 
dential message counselling continued patience. That a 
great majority of the people of Panama and Colon and 
the intervening region ardently desired further prosecu- 
tion of the Panama enterprise and were quite alive to the 
advantages likely to follow America’s acquisition of the 
property had long been apparent ; and to appreciation of 
this fact may be credited, on the one hand, the hurry wi 
which the Colombian Congress now sought to make 
reparation for its adverse vote, and, on the other, the 
comparative calm with which Washington regarded the 
rejection of the treaty. 

It is no part of our duty to discuss the incidents of, or 
apportion the responsibility for, the insurrectionary 
movement, which culminated, on November 3rd, 1903, 
in Panama’s declaration of independence, and the seizure 
and imprisonment of the more prominent representatives 
of the Colombian Government. Let it suffice to mention 
that on November 6th, the new republic and its provisional 
administration were formally recognised by the United 
States, that a week later M. Philippe Bunau-Varilla, an 
engineer formerly associated with M. de Lesseps in the 
work of canal construction, was received at Washington 
as Minister of the Republic of Panama, and that, on 
November 18th, this gentleman and Mr. Hay signed the 
Isthmian Canal Treaty, which is now in force. Since 
then, several Presidential messages devoted wholly or in 
part to the canal question have been received and 
debated by the United States Congress, and there have 
been heated and acrimonious discussions in both Houses 
concerning the policy of the Administration; but each 
attack has failed as signally as have the protests of 
Colombia. For a time the latter threatened loudly, and 
announced, as imminent, invasions of the new republic 
from Cartagena, Barranquilla, Buenaventura, and even 
overland through the pestiferous and roadless Isthmus of 
Darien; but now, to all appearance, the Colombians, 
under the wise rule of General Reyes, have, if not 
cheerfully, at least with comparative equanimity, acqui- 
esced in the desertion of Panama. The masterful 
diplomacy of President Roosevelt and Mr. Hay was 
rewarded on February 23rd, 1904, by the ratification by 
the Senate, by 71 votes to 17, of the Hay-Bunau Varilla 
Treaty, and in the following November by the result of 
the Presidential election. 

To the more important provisions of the treaty referred 
to, itis desirable that brief reference should be made. 
The United States guarantees to maintain the independ- 
ence of the Republic of Panama, and agrees to pay to the 
other contracting Power, as compensation for the 





rights, powers, and privileges granted in the treaty, 
10,000,000 dols. in United States gold coin on the exchange 
of the ratification, and also an annuity of 250,000 dols. 
during the life of the treaty, beginning nine years after the 
said date. The rights granted in perpetuity to the United 
States include a monopoly of all systems of com- 
munication by means of canal or railroad between the 
Caribbean Sea and the Pacific Ocean, occupation 
of and sovereign rights over a zone of five miles 
on each side of the centre line of the route of the 
canal to be constructed, the said zone to extend three 
nautical miles beyond mean low-water mark at each 
terminal of the canal, and to include the four small 
islands in the Bay of Panama; all rights which it may 
acquire to the property and concessions of the New 
Panama Canal and Panama Railroad Companies; and 
the use of all lands, rivers and bodies of water outside 
the zone which may be necessary or convenient for the 
construction, maintenance, operation, sanitation, and 
protection of the trans-isthmian canal. The zone men- 
tioned, however, is not to include the cities of Panama 
and Colon, and adjacent harbours. These, subject to its 
ability to maintain public order, are to continue under 
the sovereign jurisdiction of the Republic of Panama, 
except so far as works of sanitation and the distribution 
of water and sanitary ordinances are concerned—over 
these the United States authorities are to have unqualified 
control and powers of enforcement. It is provided that, 
in cases where the rights and powers granted to the 
United States conflict with private rights, there shall be 
appointed a joint commission representing the two 
Governments, that the decisions of this body shall be 
final, and that damages awarded by it shall be paid solely 
by the United States. No part of the work, however, on 
the canal or railway is to be impeded by such proceedings, 
and it is expressly laid down that any assessment of 
damages shall be based upon the value of the property 
before the date of the treaty. The Republic of Panama 
renounces in favour of the United States all reversionary 
interest in the Panama canal and railroad, and all 
rights as to forfeiture reserved in former concessions ; 
takes upon itself all liability as to claims arising out of 
the treaty which may be preferred by a third party ; 
grants to the United States the right, at all times and in 
its discretion, to employ armed forces or establish fortifi- 
cations for the safety or protection of the canal, of ships 
using it, or of the railway and auxiliary works; and under- 
takes to sell or lease lands adequate for naval or coaling 
stations on either of its coasts, as may be agreed upon by 
the President of the United States. No tax or charge of 
any kind is to be imposed or levied upon any pro- 
perty appertaining to the canal or railroad under- 
takings, nor upon any officer or employé in their 
service; free entrance and access to the works is 
to be granted to immigrants and their families, 
irrespective of nationality, under contract to work or 
seeking employment in connection with the canal; and 
the United States is permitted to import free of all 
charges and without restriction all machinery, supplies, 
and other articles necessary for the service of the canal 
and auxiliary works and the staffs and their families 
engaged thereon. It is, however, provided that if any 
such articles are disposed of for use outside the zone and 
auxiliary lands granted to the United States, they shall 
be subject to the same import and other duties as like 
articles imported under the laws of the Republic of 
Panama. Finally, it may be mentioned as a provision— 
most important in the future, though not pressing to- 
day—that Article XVIII. of the Treaty reads as follows: 
“The canal, when constructed, and the entrances thereto, 
shall be neutral in perpetuity, and shall be opened upon 
the terms provided for by Section 1 of Article III. of, and 
in conformity with all the stipulations of, the treaty 
entered into by the Governments of the United States 


th | and Great Britain on November 18th, 1901.” 


Three days after its ratification by the Senate, the 
treaty was put into effect by a proclamation issued by 
President Roosevelt, and this was followed, after a like 
interval, by the nomination of another Isthmian Canal 
Commission. Excepting Mr. Frank J. Hecker, who 
resigned his seat some months ago because of ill-health, 
all the members of this body have more or less distin- 
guished themselves in engineering work. Rear-Admiral 
John G. Walker, the president of the Commission, has 
for many years been associated with isthmian canal 
investigations, and there is no doubt that the United 
States owes much to his skilful handling, as president of 
the former Commission, of the negotiations with the 
French company, and to the adroitness with which this 
same Commission, after recommending the Nicaragua 
route, utilised practically the same arguments in favour 
of Panama. Although not an engineer, technically speak- 
ing, there are few men who have larger haawledos of 
problems of canal construction, and this, added to well- 
earned reputation as an administrator, naturally entitled 
Admiral Walker to reappointment. Mr. William H. 
Burr also served as a member of the Nicaragua and 
former Isthmian Canal Commissions, and has had large 
experience as engineer of a variety of public works. 
Mr. William Barclay Parsons was for a considerable 
period associated with railway work in China, but is 
probably best known as engineer-in-chief of the New 
York Rapid Transit Commission, and as designer of the 
recently opened subway. Major-General George W. Davis, 
U.S.A., retired, is not only an engineer, but has also had 
large experience as the executive head of provincial 
governments; and for this reason, no doubt, having close 
knowledge of General Davis’s services in civil appoint- 
ments in Cuba, Porto Rico, and the Philippines, 
President Roosevelt has appointed him not only a canal 
commissioner, but also governor and administrator of the 
canal zone. Of the two remaining members of the Com- 
mission, Mr. Benjamin M. Harrod and Mr. Carl Ewald 
Grunsky, the first is a well-known authority on river 
engineering, having been in charge of important opera- 
tions on the Mississippi, while the latter takes high rank 
among Californian mining engineers. 





The Commission very promptly recognised that one of 
its most important duties was to create good health con- 
ditions along the canal route, and to this end one of its 
first appointments was that of Colonel W. C. Gorgas, the 
eu ybine expert of the United States army, to study 
ocal conditions and prepare comprehensive plans for the 
sanitation of the canal zone and the cities at either end. 
Its next and more difficult task was that of selecting a 
chief engineer to take charge of the work of canal con. 
struction and the multifarious duties, organising and 
administrative, which fall to the lot of such an official. 
The choice fell upon Mr. John F. Wallace, general 
manager of the Illinois Central Railroad, a gentleman of 
great experience and proved executive ability. Although 
this appointment was, in the first instance, warmly 
endorsed in the United States, Mr. Wallace has since 
been the object of much ungenerous and thoughtless 
criticism. The chief reason for this may be found in the 
fact that nothing sensational has yet been done, or 
announced, in the direction of canal construction, proper] y 
so-called. As a matter of fact, as we hope to demon- 
strate in a succeeding article, much excellent prepara- 
tory work has been accomplished—and this in spite of 
an unnecessary multiplication of authorities and other 
deficiencies of the still existing system of administration. 








MILAN INTERNATIONAL EXHIBITION, 


An Exhibition is to be held next year—1906—at Milan in 
a sense to celebrate the opening of the Simplon Tunnel to 
passenger traffic, and it has already been postponed for two 
successive years. The locality of the Exhibition is one which 
will add much to its success as a show. It will induce the 
visitor to travel by a new international route, which in Italy 
skirts the Lake Maggiore and in Switzerland the Lake of 
Geneva, while a circular tour can be made in going or 
returning by the Gotthard Tunnel. 

The ‘‘transport’’ section of the Exhibition comprehends 
every form of transit by land, by water, and by air. Itisdivided 
into ten principal divisions. Division No. 1 reates to roads and 
highways, roadmaking, paving, and maintenance. Division 
No. 2 treats of road vehicles for horse traction, conveying 
passengers and goods ; also miscellaneous urban transports of 
every kind. Division No. 3: Cycles and cycling. Division 
No. 4: Automobiles and allied industries. Division No. 5, 
Railways, is a most important section, but from which 
electrical transport is excluded. Like all the other divisions, 
it is divided into groups, subdivided into classes. Division 
No. 6 is devoted to electrical transports. In Division No. 7 
all kinds of aéronautical apparatus wil] be exhibited. 
Division 8 is devoted to different forms of telegraphy and 
telephony. Division 9 is given up entirely to the Simplon 
Tunnel, and is divided into three groups. Group1: Details 
—scientific, historical, and commercial. Group 2: Plans, 
models, projects for the line and approach lines; publications 
relating thereto. Group 3: Alignments; geological sections ; 
preliminary work ; preparation of the plant at either side ; 
water-power canalisation ; the rock borers at work ; examples 
of timbering and of steel frames; drainage, ventilation ; 
refrigeration ; the locomotives and cars used for transport of 
materials; types of masonry lining. Division 10 will be 
retrospective and historical. It will deal by illustrations, 
models, and antiquities with the principal roads of the world, 
their bridges, viaducts, and tunnels; with books, prints, 
saddlery, &c.; with the history of cars and carriages through 
the ages; with railways, cycling and automobilism, and 
aéronautics ; with telegraph, demography, and so on. 

The Exhibition will be open from April to November, 1906. 
Demands for space have to be received by the Exhibition 
Committee before May 31st, 1905. 








WHAT IS INFRINGEMENT OF A PATENT? 


THE use of patented articles is so prevalent in every 
department of commercial life that the engineer must of 
necessity keep up to date in his knowledge of the more 
important points of patent law which are decided in the 
Courts from time to time. A curious question was discussed 
by Mr. Justice Swinfin Eady on February 20th. In an 
action for infringement the infringer was. alleged to have 
manufactured a patented article without a licence in that 
behalf. The patent was for a wheel to be fitted with solid 
india-rubber tires. Such tires, when they wore out, could be 
replaced without much difficulty, inasmuch as they could be 
fitted into a groove in the iron or steel rim of the wheel. The 
alleged infringer made tires of the necessary size and fitted 
them to old wheels. He claimed a right to do this on the 
ground that he was merely repairing a patented article. 
Mr. Justice Swinfin Eady held that this was so. In giving 
judgment, he said :—‘‘ In my opinion it is a question of fact 
in each case whether the work which has been done may be 
fairly termed a ‘ repair,’ regard being had in each case to the 
exact nature of the invention. The purchaser of a patented 
article has a right to prolong its life by fair repair, but he has 
not any right to obtain, without licence from the patentee, 
a substantially new article made in accordance with the 
invention, retaining only some subordinate part of the old 
article, so that it may be said that the combination is not 
entirely new. Such a retention of an old part would be 
colourable only, and would prevent the article from 
being substantially a repair of the old one.’’ An illustration 
of a case in which the alleged repair was held to be infringe- 
ment will be found in the case of Dunlop Pneumatic Tire 
Company v. Neal ([1899], 1 Ch. 807). ‘The plaintifis under their 
patent manufactured a pneumatic tire for cycles, which con- 
sisted of a rubber or elastic tire lined in canvas in combina- 
tion with two wires for securing the same to the rims of the 
wheels. The defendant, at the request of an agent of the 
plaintiff company, who brought him one of the plaintiffs’ 
tires, which was old and worn out, placed over the old wires 
a new canvas cover and a new rubber tire. The agent had 
been sent by the plaintiffs to find out whether the defendant 
was infringing their patent, but there was nothing to show 
that the agent. was authorised by them to request the 
defendant to do what he did. It was decided that what the 
defendant had done went beyond fair repair of the tire, and 
amounted to its reconstruction, and that he had therefore 
infringed the plaintiff’s patent. 











Marcu 3, 1905 








THE ENGINEER 


211 








COMPOUND CORLISS SPINNING MILL 
ENGINE, 


WE illustrate by a Supplement, and the accompanying detail 


drawings, a very fine example of a modern British mill en- | 


gine, constructed for the Delta Spinning Mill Company, 
Royton, by Messrs. John and Edward Wood, Victoria Foun- 
dry, Bolton, 


, 


"THe Encineer" 


Fig. i—-CORLISS VALVE GEAR 


The cylinders of this engine are 29in. and 56in. in dia- 
meter, and there are no jackets; the stroke is 5ft., and tke 
revolutions per minute at full power about 61; the piston- 
rods are Tin. in diameter; the crank shaft, 16in. by 32in.; the 
crosshead pins, Tin. by 94in.; the connecting-rods, 12ft. 6in. 
centres ; the crank webs, Yin. thick ; and the crank pins, 1lin. 
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= (These two threads ere the same pitch so 

that the adjusting bush can be screwed 
further into the socket to close up the bush 
in the baltend, without attering the length 
of the coupling rod between centres. 


Fig. 2—ADJUSTABLE COUPLING ROD 





by 10in. The fly-wheel is 28ft. in diameter, and is grooved 
for forty-three ropes; it weighs 56 tons. The air pumps, of 
which there are two, are 28in. by 20in.; they are vertical and 
single-acting. The feed pumps are 44in. by 10in., and there 
are four of them. The stop valve is 10in. diameter. The 





bedding of each slide block. The crosshead pins are of wrought 
| steel, and are shrunk into wrought steel piston-rod sockets, 
| machined from the solid, these in turn being cottered to the 
| piston-rods. The connecting-rods are of steel, with adjust- 
| ment so arranged as to keep the centres of the rod constant 
as wear takes place. The crank pins are of forged steel, as 
are also the cranks, the former s'irunk into the latter, and 
the cranks shrunk and keyed oi: w swells at each end of the 
crank shaft, which is of Whitworth’s compressed steel, with 


a 4in. hole through thecentre. The valve gear is the maker’s 
standard Corliss trip gear—Fig. 1—as made by this firm for 
thirty years, modified t> some extent by the adoption of a 
quieter driving bar and the use of silent adjustable dash-pots, 
the springs of which can be adjusted whilst the engine is 
running. 

All joints of the valve gear are adjustable. Fig. 2 shows 
how this adjustment is brought about The coupling-rod is 
threaded right and left-handed at each end respectively, and 
the length of the rod between centres is adjusted by turning 
it round at the centre where flats are provided in the usual 
way. These coupling-rods, along with the rest of the valve 
gear, are made to standard on automatic turret lathes, even 
the large ball ends being cut bya forming tool from the solid 
bar. All working surfaces are of hard gun-metal and tool 
steel working together. 

A noticeable point of the gear is the runaway arrangement 
which automatically stops the engine in case of failure of the 
governor driving wheels or other cause bringing the governor 
to the bottom position. This has the further advantage of 
disengaging the driving bar when stopping the engine, thus 
avoiding the strain thrown upon the gear when the governor 
is at the bottom and the valves steaming to the maximum 
point, with buffer springs compressed to their greatest 
extent. Fig. 3 shows a section through one of the cylinders, 
and it will be noticed that all the valves are at the bottom of 
the cylinders, following the practice of this firm for many 
years. This arrangement, it is pointed out by the makers, 
requires only one port at each end of the cylinder, thus 





foundation frames are of heavy box section with internal ribs ; 
the maximum stress allowed per 
square inch of cross section is 


reducing the clearance, and, by compelling the lubricated 


aia 





550 lb. The frames are each in two 
parts, the joint coming between 
the crank-shaft pedestal and the 
main slide. A feature of the 
crank-shaft pedestal is the design € 








of cap which grips the pedestal 
jaw by means of an adjustable 








steel wedge. This strengthens the ] 
pedestal without carrying with it a» Bi 
the disadvantage of a tight cap, 
which makes it so difficult to 
get at the pedestal quickly when 
required. In addition to this the 
makers claim that the wedge en- 
sures a hard grip, which in the 
old pedestal designs was often too 
light to be of assistance to the 
frame. As the cylinders are 
bolted direct up to the target 
ends of the foundation frames, 
special attention is paid to the front cover joint, the cover 
being scraped and ground down to its place, with the cylinder 
on end, so as to reduce the chances of a leak at this joint toa | 
minimum. The slide blocks, of which there are four, run in 
self-lubricating slides, and carry the ends of the crosshead | 
pins, being free to turn upon the latter so as to ensure the true | 
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Fig. 3-SECTION OF CYLINDER 


steam on both entering and leaving the cylinder to pass over 
the exhaust valve, ensures the proper lubrication of this 
valve and its seat. 

The fly-wheel, in spite of its wide rim, is constructed with 
one boss and one set of arms only. This construction of 


there is always the possibility that. by the-slackening of the 
keys in one boss the other boss; may be compelled to do all 
the work, for which it was not designed,.and more trouble 
has occurred with double-bossed, than with .single-bossed 
pulleys for this reason. Each arm isa driving fit into the 
boss, and projects into each segment of the rim. The 
calculation of boli sections in every fly-wheel built by this 
firm is that the rim bolts shall be strong enough to hold the 
wheel together if all the arm bolts and cotters fail, and there 
latter shall hold the wheel together.in case of failure of the 
bolts in the rim. That is, the bolt section in every fly rope 
pulley turned out is double what is really required when all is 
fast and in order. 

The air pumps are vertical, single-acting, placed one 
under each engine frame, and driven from the crosshead 
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Fig. 4—HIGH-FRESSURE DIAGRAM 
pins by steel plate levers, All bolts, nuts, studs, and 


washers, subject to the action of the water, are of yellow 
metal. The buckets are of cast iron, of special design for high 
vacuum work, with water grooves in place of springs. The 
bucket rods are brass cased. 

The two steam and two exhaust valves, as will be seen frcm 
Fig. 1, are driven by two separate excentrics, the steam 
excentric rod A comes on to the sliding block B, which has 
two pins, one for the excentric rod and one for carrying the 
driving bar C. This bar is of cast iron, with two slots cut 
in it on the angle to a]low the blocks D to rise and fall in the 
bar ; the wear of these blocks is provided for by brass wedges. 
The block D carries a steel catch-plate E, which engages with 
the steel catch-plate F, secured to the cast iron block G, 
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Fig. 5—-LOW-PRESSURE DIAGRAM 


sliding horizontally in the valve gear fixing. In the block G 
there is a rising trigger block J, with the bottom edge 
bevelled, the block G is jaw ended, with a pin to which is 
fastened a coupling rod H. This coupling rod opens the 
steam valve. 

Below the block G is a double inclined plane K, carried 
on studs L, the height of which is regulated by the positions 
of the small crank pins M. These crank pins are raised and 
lowered by the rise and fall of the governor. When the 
catchplates engage and the driving bar moves towards the 
centre of the cylinder the block G is drawn in, and at a 
certain point the trigger block J catches, and commences to 
slide up the inclined plane K. The rising of this trigger 








Fig. 6—PISTON SLIPPER 


block lifts the block D, which is immediately above it, and 
disengages the catches. The steam valve is then closed by 
the spring W, which is guided by the cast-iron stalk Y, and 
presses upon the bridge X, which is connected by two side 
rcds to the buffer piston, and so to the steam lever. The air 
for the buffers is drawn in through the automatic valve T, 
and expelled through the adjustable valve V, exhausting 
through a wrought-iron pipe to the bottom of the foundations, 
thus preventing the noise of the escaping air. P is the buffer 
piston, and R is the buffer. The side rods referred to above 
are marked O, and the rod connecting the buffer pistons to 
the steam levers marked N. The two buffers are carried on 
a cast-iron plate S. 





wheel is the best where it can be managed, as with two bosses 


It should be noted that the motion of the inclined plane K 
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is upwards and forwards when the governor rises, and down- | 
wards and backwards when the ‘governor falls, and it is so | 
designed as to compensate for the inequalities of the cut-off | 
at the two ends of the cylinder which would occur with 
change of load, owing to the angle of the engine connecting- 
rod, were no such provision made. The buffer springs can 
be easily adjusted, which is a matter of great importance, as | 
it is always found that an engine, when new, requires a | 
stronger spring than is necessary later, and an unnecessary | 
strength of spring leads to undue strain and wear on the gear 
The knock-off gear, which comes into action when the | 
governor falls to the bottom, owing to the failure of the | 
governor driving gear, or any cause sufficient to slow the | 
engine down a few revolutions, acts on a brass plate carried | 
on the top of the driving bar, in such a way as to lift the | 
blocks D clear of the lower catch-plates, and to keep them | 
clear until the ball under the valve gear fixing is raised by | 
hand. This gear automatically resets itself on the starting | 
of the engine. Examples of indicator diagrams taken from | 
this engine are shown in Figs. 4 and 5. 
The starting arrangements are grouped together on a/| 
polished table placed in a central position, so that the attend- | 
ant can from one spot control the stop valve, blow-through 
valve, drain taps, and injection valve. The intermediate 
receiver is fitted with a spring relief valve, and so are the | 
ends of each cylinder, the latter being provided with special 
easing handles for trying the valves. The engine is provided | 
with an automatic steam-barring engine, which shuts off its | 
own steam on disengaging, also with complete arrangement | 
of automatic continuous oiling arrangements, with necessary 
drippers and splash guards, where required. 
The old objection to the horizontal engine was always the | 
wear of cylinders and pistons, an objection which has been 
got over in various ways, amongst which is the back slide. | 
It is quite common to meet with engines fitted with front | 
and back slides, and an ordinary straight piston-rod connect- | 
ing the one with the other, an arrangement which is | 
little better if not worse in large engines than no back | 
slide at all, because, however strong the rod is, it will | 
drop with its own weight, and the inevitable result of 
such a design is that the piston is made to carry itself and 
half the weight of the piston-rod in addition, and the longer 
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ence between the consumption measured in wet and dry coal 
was marked. The results were 1°315 of wet coal and 1°218 
of dry coal per indicated horse-power per hour. As already 
mentioned, the quality of coal was Atherton washed slack, 
costing about 7s. 6d. per ton. The boilers and superheaters 
evaporated 9°687 1b. of water per pound of wet coal, or 
9°758 per pound of dry coal. The steam per indicated horse- 
power per hour was 11°88 lb. 








ELECTRO PRODUCTION OF IRON AND 
STEEL. 


In these pages short references have already been 
made to the Report of the Canadian Commission 
“appointed to investigate the different electro-thermic 
processes for the smelting of iron ores, and the making of 
steel, in operation in Europe.” We now propose to go 
more into the details of this report. The Commission 
consisted of ‘Dr. Eugene Haanel, superintendent of 
mines; Mr. C. E. Brown, electrical engineer; a secre’ 
anda draughtsman from Canada; with Mr. F. W. Harbord, 
of Cooper's Hill, Surrey, as metallurgist. The processes 


| investigated were the Kjellin, at Gysinge, Sweden; the 


Héroult, at La Praz, France; the Stassano, at Turin; 


| and the Keller, at Livet, France. 


The Kjellin process.—This furnace was of 225 horse- 
wer capacity, and consisted of a cylindrical iron casing 
ined with firebrick, resting on a brick foundation. Within 


| the casing the melting space or crucible was constructed, 


in the form of an annular trough made of magnesite brick ; 
it would be made of silica brick if working acid. This 
trough surrounded the leg of the magnetic circuit of a 
transformer, and the primary consisted of a coil of 
insulated copper wire wound, for 3000 volts, round this 
The primary was kept cool by air and water currents. 
The material charged into the annular trough formed the 
secondary circuit, and to maintain this in working a 
portion of the molten metal was 
allowed to remain behind after 
each tapping. The electric cur- 
rent for operating the furnace 
was obtained from a 24-pole 
single- phase revolving field 
alternator, rated at 3000 volts 
and 90 ampéres, and giving a 
periodicity of 15 cycles per 
second, working at 75 revolu- 
tions per minute; it was water 
driven. The standard instru- 
ments used for measurements 
were believed to be trustworthy. 
The experiments consisted of 
making steels to contain about 
1 per cent., 0°5 per cent., or 
9°2 per cent. carbon, or less. 
Mr. Harbord gives a precise 
account of these experiments, 
with analyses of the raw 
materials and products and the 
results of tests. In the case of 
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the high carbon steel there were 
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the piston-rod is made, the more weight the piston must 
carry. To overcome this the cambered rod was brought out. 
This is a rod made crooked to such an extent that when 
carrying the weight of the piston it shall droop down into a 
straight line supported at each end. The disadvantages of 
this are several, one of which is that the cambering and 
trying up of the rod are done under quite different conditions 
from those in which it must work, and that it is most unlikely 
that the rod will keep its particular shape when heated up in 
the cylinder. When we add to this the difficulty of attempt- 
ing to skim up such a rod at any time when such an opera- 
tion may become necessary, and remember that an extra 
stuffing-box is required, and room is taken by a back slide, 
and it becomes evident that the cambered rod is more or less 
of a makeshift. 

Some few years since the makers of the engine illustrated 
were confronted with this problem, and after some experi- 
ments decided to carry the weight where it occurred—that is, 
on the piston bottom—but to make proper arrangements 
for so doing as in the design of a crank shaft pedestal. In 
such a case the shaft is looked upon as the precious part, and 
the bearing as an article of consumption. Similarly, in the 
case of piston-carrying, the cylinder was looked upon a3 the 
part to protect, and the piston was designed with a removable 
or adjustable slipper of brass and anti-friction metal. After 
a few weeks’ running the cylinder bottoms became coated 
apparently with anti-friction metal, and took on the appear- 
ance and feeling of glass. Not only was the wear on the 
cylinders stopped, but wear of the slipper itself is not notice- 
able to any degree after several years’ work. The arrangement 
used is shown in Fig. 6, which will be readily understood. 

The piston-rods are fitted with a patented universal 
stuffing-box, and are free to move in any direction required 
by their distortion under steam. These boxes are metallic 
packed, and, as they contain no springs, are particularly 
trustworthy. The double joint obtained by their design 
effectually traps either air or steam attempting to pass in or 
out along the piston rod. 

The steam at the Delta Mill is raised in Lancashire boilers, 
and passes through superheaters placed in the downtake flues 
at the back. The superheaters employed are shown in Fig. 7. 
They are known as Wood’s patent straight-tube, all steel 
superheaters. These superheaters are arranged on the 
well-known ‘‘ Field’ principle ; their particular features are 
the wrought steel top box, and the area through the super- 
heater tubes, which is always equal to the area through the 
boiler stop valve. 

The result of the combination of a good Corliss engine, good 
boilers, and efficient superheaters, is the excellent coal con- 
sumption obtained in a test made by the staff of the National 
Boiler and General Insurance Company, Limited. In this 
test the boiler pressure was, for some reason, only 140 Ib., in 
place of 1601b., and the load was considerably oe fe that for 
which the engine was designed. The coal was very small, 
and the trial carried out in wet weather, so that the differ- | 


7—STRAIGHT TUBE SUPERHEATER 


700 kilos. of residual metal from 
a previous charge in the furnace 
at the start, and 1056 kilos. of 
pig and bar scrap were added 
in instalments. When the entire charge was melted 
the current was continued until the temperature of 
the bath had acquired the necessary temperature for 
tapping, it was then tapped in the usual way; the 
time for working the charge was six hours. About 
7 kilos. of slag were removed during the working. The 
metal ran from the ladle quite freely, and no skull was 
left behind; it was very quiet in the ingot moulds, and 
the weight of ingots was 1030 kilos., corresponding to a 
production of 2000lb. from 2053]b. of material. The 
total amount of energy consumed during the work- 
ing of this charge was 857 kilowatt hours, or equivalent 
to 0-116 electric horse-power years per ton of steel. 
For the medium carbon steel 1061 kilos. of material 
were added to the 700 kilos. of metal left in the fur- 
nace, the charge took 6} hours working, 10 kilos. 
of slag were removed, and when teemed a skull 
weighing 79 kilos. was left in the ladle, but 876 kilos. of 
ingots were obtained, making in all 955 kilos. from the 
1061 kilos. of pig scrap, &c., equal to 2222 1b. of material 
for every ton of steel produced. The total electric 
energy consumed during the working of this charge 
was 994 kilowatt-hours, or equivalent to 0°145 effective 
horse-power years per ton of steel. The experiments for 
low carbon steel were not satisfactory owing to the elec- 
tric power being limited, but Mr. Harbord is of opinion 
that under proper conditions, and in a modified furnace, 
“there is not the slightest doubt that dead soft steel 


| could be satisfactorily produced.” All the steels produced 


were of excellent quality. The only estimates of 
cost are those of the inventor, who puts the cost of 
production at 34 dollars per 20001b., but, however that 
may be, the process is shown to be capable of producing 
high-class steel from pure material, it does not, how- 
ever, permit the purification of the materials entering into 
the composition of the steel produced; in fact, it re- 
sembles the ordinary crucible process, but is exempt 
from the interference of any pernicious gases. 

The Héroult process——According to Mr. Harbord, the 
furnaces inspected were similar in general arrangement 
to the tilting furnace used for the Siemens or open- 
hearth process, except that the gas ports at each end were 
replaced by charging doors, and the temperature was 
maintained by carbon’ electrodes, which passed 
through the roof, and at Kortfors, in Sweden, but 
not at La Praz, in France, were surrounded by water- 
jackets at their contact with the roof. These elec- 
trodes were raised or lowered by automatic electric 


| regulators, and in working were kept just above the slag 


line. The electrodes at Kortfors were 2 m. long, 
400 mm. square in cross-section, and weighed 500 kilos. ; 





they lasted a week, and cost about 16 dols.; the average 

e was 40 tons a week, charges taking about nine hours 
each. The furnace was 4 tons capacity, and at the end 
of a working the metal was poured into the ladle from 
the spout. No experiments were conducted at Kortfors ; 
but at La Praz low and high-carbon steels were made, 
For the low-carbon steel 8307 lb. of miscellaneous scrap, 
330 Ib. of iron ore, and 246 Ib. of lime were eanploves. 
The scrap was charged in along with some lime, 
and then additions of ore and lime were made from 
time to time. When the bath of metal and slag 
was completely melted, the slag was poured off com- 
pletely, and 55 lb. of lime, 15°5 of sand, and 15°5 of 
fluor spar, were added to form a new slag, which 
was melted and in due course poured off, when another 
addition in similar proportions was made to form 
a ee slag to remove the last trace of impurity ; 
about 1°51b. of ferromanganese was then added, and the 
charge poured into the ladle, a little aluminium being 
thrown in before teeming into the ingot moulds. The 
whole operation lasted 4} hours. The steel when teemed 
ran freely, leaving no appreciable scrap behind; it was 
very quiet in the ingot moulds, and the ingots were excep- 
tionally sound for the class of metal ; 2829 Ib. of steel were 
obtained, or equal to 2000 Ib. from every 2338 lb. of scrap. 
The steel would not weld, but forged remarkably well, 
and gave very good cold bending tests; it contained 
0:079 carbon. The electric energy consumed was 1410 
kilowatt-hours, equal to 0°153 electrical horse-power 
years per ton of steel produced. A high carbon—1-016 
carbon--steel was also produced, requiring eight hours, 
the extra time being taken up in the recarbonising; 
5788 lb. of scrap was used, along with some ferro-silicon, 
iron ore, lime, and ferro-manganese, and the yield was 
5161 lb., equal to 20001b. steel ingot for every 2230 lb. of 
scrap. The electrical energy used during the working of 
the charge was 2580 kilowatt-hours, equal to 0°153 
electrical horse-power years per 2000lb. of steel. An 
alternating current was used, and was generated directly 
in the alternator at 110 volts. The alternator had 
sixteen poles, and gave a periodicity of 33 — 
at 250 revolutions per minute. It was a revolving 
field machine, with horizontal shaft directly con- 
nected to a water-wheel. The estimated cost of con- 
verting scrap into steel by the Héroult process, exclusive 
of outlay on scrap and metal, amounted to 14 dols. per 
ton of product. At La Praz they make eight grades of 
steel, varving from “steel of exceptional hardness ” 
selling at 363°6 dols. for 20001b., to “tough mild steel” 
at 123°2 dols. In turning tests made at the Royal 
Arsenal, Woolwich, the steels made by the Héroult and 
by the Kjellin processes were compared with carbon 
crucible steels and with Mushet’s steel. They proved 
equal to the former, but, as would be expected, did not 
come up to the latter. But, it is pointed out, the special 
properties of high-speed tool steels are due to the steel 
being alloyed with special metals and to a particular heat 
treatment; consequently, from a metallurgical point of 
view, there should be no difficulty in making these special 
steels in the electric furnace. Experiments in smelting 
iron ores were also witnessed. The furnace consisted of 
a square iron box open at the top and lined with re- 
fractory material. The bottom of the casing was pro- 
vided with a carbon plate which constituted one terminal 
of the electric circuit, the other being a carbon rod 3ft. long 
inserted vertically in the top of the furnace. The charge 
was packed on the bottom plate and around the vertical 
electrode. The current was produced by an alternator, 
operated by a water wheel, and when the current passed 
the charge became heated and reduced. These experi- 
ments were made to demonstrate the possibility of smelt- 
ing iron ore with simple electrical app iances, and did not 
take into consideration the economical side of the question. 
The first charge consisted of 100 kilos. of ore, 8 of anthra- 
cite, 2 of lime, 3 of fluor spar; during working, thirty 
charges of ore, containing 1062 kilos. of iron, were taken, 
and from thirteen taps of metal a total of 969 kilos. of pig 
iron was obtained. Odds and ends of ore had been used, 
and, as a consequence, an abnormal pig was produced. 
It was a close-grained grey iron, containing only 1°84 per 
cent. of carbon, and, chemically considered, was more a 
silicon steel than a pig iron; but, of course, the character 
of the pig produced would vary with the material 
employed. 

The Stassano process.—This was not seen at work, but 
the furnace was inspected; it was of the arc type, and con- 
sisted of a cylindrical outer casing of iron surmounted 
by a conical roof, and lined with magnesite brick. Three 
electrodes from a three-phase alternating current nearly 
met in the centre of the interior of the furnace, and the 
charge in the form of briquettes would be subjected to 
the radiation of heat from these electrodes when at work, 
and so undergo conversion. The electrodes are adjustable, 
and the furnace rotates to mix the melting mass, and 
expedite conversion. 

The Keller process.—The furnaces used by the Com- 
mission consisted of two shafts connected at the bottom 
by a lateral channel, all lined with refractory material. 
The electrodes were of square section, with sides measuring 
850 mm. and 1°4 m. long, and were set vertically, one in 
each shaft and adjustable by hand. Thecurrent passed from 
one to the other through the charge, which it heated, and 
through the molten metal in the connecting channel, or, 
failing that, through an external copper conductor which 
connected the bases of the two furnaces. Two sets of 
experiments in direct smelting were tried. The iron ore 
flux and coke, broken to pass a lin. ring and mixed on 
the floor, were weighed and charged by hand into the 
annular space between the electrodes and the walls of 
the furnaces. The furnace was tapped about every two 
hours, and the charge was modified during the progress of 
the experiments, which lasted fifty-five hours, so as to 
produce different characters of pig, from very grey to 
very white. The total amount of dried ore charged was 
15,948 kilos., containing 8625 kilos. of iron, along with 
8392 kilos. of coke, 1671 kilos. of lime, and 688 kilos. of 
quartz; from these 9868 kilos. of pig iron were obtained 
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with a consumption of electric energy equivalent to 
0475 electric horse-power year per 2000 lb. of pig iron 
produced; 2025 kilos. of slag were also formed. The 
excess of iron obtained is attributed to an under 
estimation of impurities and of the amount left in 
the furnace. The second experiment was made to con- 
firm the first, and to ascertain the effect of varying the 
current as well as the ore mixture on the character of the 
pig. The experiment lasted forty-eight hours, and thirty- 
two taps were taken ; 13,310 kilos. of ore, containing 7000 
kilos. of iron, 2745 kilos. of coke, and 584 kilos. of lime, 
yielded 6692 kilos. of pig iron and 2511 kilos.of slag. The low 
vield in this case is attributed to the under estimation of 
the amount of material left on the charging floor and in 
the furnaces at the end of the experiment. The electric 
energy consumed was equivalent to 0: 226 electrical horse- 
power year per 2000]b. of pig produced. Very white, 
mottled, and grey pig were obtained, and Mr. Harbord is 
satisfied that the grade of iron could be controlled and 
varied at will. Detailed costs are given. They work out, 
according to Mr. Keller, at 10°71 dols.; and according to Mr. 
Harbord at 12°05 dols.; whilst, according to Mr. Sahlin, in 
American practice the cost is 11°34 dols. per ton. In the ex- 
periments an alternating current was used by an alternator 
of the horizontal shaft revolving field type having 16 poles, 
and at 300 revolutions per minute, giving a periodicity of 
40 cycles per second. The furnaces worked quietly 
throughout the experiments with flickering flames of gas 
playing at the top. Experiments were made in the 
production of pig from charcoal iron, and also in the pro- 
duction of steel from the pig produced in the Keller 
furnace, the steel furnace used being similar to the 
Héroult furnace. Schemes are propounded for large 
outputs from Keller furnaces, using furnaces with four 
shafts grouped around a central crucible. Experiments, 
not commissional, have shown that to produce 100 tons 
a day, 9750 electric horse-power will be required at the 
electrodes of the furnace. 

The conclusion of the Commission have already 
been referred to in a previous notice. The report 
also gives an account of experiments made with 
the Marcus Ruthenburg process of electric smelt- 
ing of magnetite, but satisfactory results were not 
obtained. The report also contains, in an appendix, 
a treatise on electro-metallurgy of iron, by Henri 
Harmet, an account of the electrical manufacture of 
steel by Gustave Gin, a paper on an electro-thermic 
process for the reduction of iron ore, and a lecture on 
treatment of copper ores by the electric furnace (Keller 
process), by Chas. Vattier. 








THE SIMPLON TUNNEL. 
No. I, 

Tue last boring and blasting operations in the Simplon 
tunnel accomplished in the early hours of the morning of 
February 24th must be considered as being very successful, 
for the blast effected a hole so large that the hot water 
locked up in the northern workings was liberated in such 
volume, and so rapidly, as to render unnecessary any fur- 
ther work until the violence of the flow had subsided natu- 
rally. This result is attributable to the great engineering 
skill applied in the final operations. 

In our detailed descriptions of the hot springs mention 
was made that the advance was to be continued by means 
of secondary tunnel No. 2, owing to the impossibility of 
pushing past the great hot springs encountered on 
September 6th last in No. 1 tunnel between points kiloms. 
9°102—9-°107. This was done for a short distance only, 
and a return was then made through a supplementary 
cross passage—No. 45a—into No. 1 main tunnel again ; 
for, in the meantime, while the flow of springs in No. 1 
had diminished in this heading, those cut through in 
No. 2 had, on the contrary, greatly increased in volume. 

To form an intelligible idea of the course pursued in the 
last few hundred metres of boring the tunnel, it is first 
necessary to understand the position and importance of 
the inbursts of hot water. The hot springs at point 9° 140 
by Italian reckoning—perhaps more exactly 9-110, 
according to the official Swiss Federal reckoning, for a 
difference of 30m. in the datum line is often to be 
remarked—due to the inflows at the dislocation in the 
strata, were not so serious as those which afterwards 
occurred some metres further back—kiloms. 9*102—9° 107, 
where the crown was crushed in by the load of water 
above it. Since that time the inbursts between kiloms. 
9°102 and 9°107—Swiss reckoning—have gradually 
lessened in volume, and now only amount to about one- 
third of their original quantity, that is, 1200 litres per 
minute. Four other springs were cut into between 
9°178 and 9°185, yielding 675 litres per minute. These 
occurred just ahead of the cross passage No. 45a. In 
consequence of these inbursts, some delays were experi- 
enced until January 17th, from which time the work pro- 
gressed up to the finish at a steady average of five metres 
daily. After the stoppage in No. 1 advance commenced by 
No. 2, near to the end of cross passage No. 45, where the 
same dislocation of the strata asin No. 1 was encountered, 
at kilom. 9°110, and heavy inflows of hot water then 
occurred, particularly on the north side, their temperatures 
being from 1 deg. to 14 deg. Cent. higher than in 
No. 1, where the principal flows occur in the north-east 
side, while the hottést of those entering in tunnel No. 2 
came in from a south-easterly direction, whence it was 
reasoned that their original sources were distinct, 
although connected near the tunnel line, as was shown by 
the correspondence of decrease in one and increase in the 
other’s volume. 

At kilom. 9098, 300 litres per minute burst in through 
the collapsed crown; at kilom. 9:111 the flow of 3000 
litres per minute continues steadily, and thence up to 
kilom. 9:125 there are three other springs amounting in 
volume to 1880 litres per minute. 

Before the piercing of the heading of the main tunnel 
the total flow of hot water was estimated at 9000 litres 


The volume of infiltra- | early part of the year, 30°6deg. Cent. during boring, and 
during blasting and clearing operations 31°6 deg., 
the maximum generally reached being 34 deg. Cent. 
(=86 deg. Fah.). In the heading of No. 2 the tempera- 
ture ranged from } deg. Cent. to 2 deg. Cent. less. 

This effect was attained by means of both air and 
water refrigeration. With daily temperatures outside, in 


deg. Cent. (116 deg. Fah.). 
tion water discharged from the tunnel’s mouth was 50,940 
litres per minute in February, not including the service 
water forced into the tunnel. It was 52,500 litres in 
January. The rock temperature at the beginning 
of the year, at kilom. 9°100 was 45 deg. Cent. At| 
the beginning of February it was 484 deg. Cent. 





At point 9°166—TItalian reckoning—the transverse 
passage No, 45a was driven by machine into main tunnel 
No. Lat point kilom. 9°171, and thence the heading was 
worked back by machine and hand boring through the 
remaining diaphragm of rock up to the point 23 m. 


the last quarter of the year, averaging 5°5 deg. Cent. 
(= 42 deg. Fah.), the air was forced into the secondary 
tunnel No. 2, by the two 12ft. fans running at 380 revolu- 
tions per minute, the initial pressure being 12}in. of water 
and the volume 2,461,540 cubic metres of air daily, q 












rearward, where the working had been abandoned Sep- 


measured at kilom. 7°900. This air was driven by No. 2 





tember 6th, 1904. This was accomplished in January | into No. 1 heading through the cross passage No. 45a at 
last. |kilom. 9°150—Swiss reckoning. At this point the 

The rock through which the main tunnel was ulti- | secondary ventilators were stationed, and the air entering 
mately driven is identical to that which was last encoun- | these fans averaged 26°8 deg. Cent., or an increase of 
tered in the abandoned Swiss headings—that is, a | 21°83 deg. Cent., due to its passage through the warm 
granular micaceous schistic limestone, which had com- | tunnel atmosphere. The air was then driven forward, at 
menced at the level of the previous dislocation, kilometric | the rate of 196,000 cubic metres daily, to the heading face 
point 9°110. The strata are intersected by veins of | No. 1, and of 186,000 cubic metres to the heading face 
calcite and quartz outlining innumerable deviations. | No. 2, through pipes of 46 cm.and 40 cm. diameter cooled 
The stratifications in general dip about 10 deg. to 15 deg. | by water of 22°8 deg. Cent. temperature supplied from the 
N.W., their direction being slightly transversal to the | high-pressure mains; and the air arrived at the headings at 
tunnel line. The same dislocation was also cut into by | a temperature of 26°8 deg. Cent., or from 3 deg. to 4 deg. less 
the heading No. 2, its position being marked by a sudden | than its subsequent temperature away back in the enlarge- 


change from a dark-hued calcareous granitiferous schist, | 
through an outcrop of whitish marmorean limestone of | 
only about three or four metres, to a light-grey granu- 
lated calcareous stone. 

Owing to the instability of the rock in the last 300 m., 
some heavy timbering was necessitated in No. 1 tunnel. 
In the months of October and November many of the 
quadrangular frames of wood had to be renewed between 
kilom. 9°043 and 9°110, while between kiloms. 9°086 and 
9°110 the workings had to be reinforced with stronger 
timbers; and in November and December fresh frames 
and some four-score wall posts had to be cut out of old 
frames and replaced because of the sinking of the tunnel 
floor, and also because some of the frames stood on spoil 
2ft. deep covering the rock bottom. In the length of 
72m. between kiloms. 9°038 and 9°100 there are as many 
as ninety-two timber frames. 

The average sectional area of heading No. 1 is 6°4 
square metres, and 7 square metres for the heading No. 2. | 
No. 1 tunnel was machine bored 48 m. during the last | 





Aggregate Annual Main Tunnel N°1” 19,729 


meters. Year. meters wy 





8 Cl 


4 


Scale Kilometers ____! a eo Eee i 


(Detum lines: from extremities of 

































ment areas of No.1 tunnel. An appreciable augmenta- 
tion of the atmospheric and rock temperatures have been 
observed much farther back between kilom. 4°400 and 
kilom. 3°800, but this is not attributed wholly to the 
influence of the hot springs, but partly to the heat thrown 
off from the large steam engine at work in the tunnel. 
The following means of cooling are employed in tunnel 
No. 1 :—At.kilom. 7°590 a pipe of 5 cm. diameter, with 
fine spraying nozzles; at kilom. 8°615 a pipe of 5 cm., 
fitted with a large spraying nozzle at its extremity ; 
between kiloms. 8°720—8-725 a pipe of 10 cm. diameter, 
fitted with three nozzles; in the advance heading a 
5 cm. pipe, 10 m. long, running along above each of the 
forced ventilation pipes on the right and left-hand walls, 
and fitted with pulverisers which, in cooling the heading, 
act directly upon the air pipe; in the heading of No. 2a 
cooling water pipe of 16 cm. diameter, and 10 m. long, 
with spray nozzles, is placed at kilom. 9°150, and at the 
forward end of the same heading there is a 10 m. length 
of 5cm. pipe provided with spray pulverisers, placed 
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three months, and 48m. were also machine-bored in 
No, 2, 22 lineal metres additional being hand excavated. 
In the secondary heading No. 2, also, considerable 
timbering was obligatory. Between the points kiloms. 
9°092 and 9°160 many frames had to be repaired and 
reinforced. In the length of 19m. between kiloms. | 
9°123 and 9°142 the six wood frames first built had, 
almost at once, to be replaced by fifty stronger ones. | 
Work has had to be stopped repeatedly in this heading ; in 
October and December a delay of three weeks occurred. 
The final cross passage, No. 46, was driven at 
about kilom. 9°300, between the two tunnels, and pre- 
vious to the last blasting the tunnel heading No. 1 was | 
prepared, so that the rush of liberated water would be | 
promptly diverted into this passage. 

For the cooling of the heated air—and incidentally the 
purifying of it—refrigeration water has been laid on 
up to near the ninth kilometre in a pipe 253 mm. diameter, | 
which is insulated with charcoal as usual for the 33 kiloms. 
most advanced. The water is forced up, as before ex- 
plained, from a great spring of cold water, which was 
made use of for tunnel services on account of its high 
pressure. This spring occurs in a cross passage at | 
kilom. 4°400, whence it is lifted by centrifugal pumps 
driven by hydraulic turbines taking power from the high- 
pressure mains, and by an 80 horse-power nominal com- | 
pound steam engine by Wolf, of Magdeburg-Buckau, which | 
has been working regularly since December 11th. This | 


” | 


latter plant is installed in a transverse passage, “ No. 23,” | 


Simpion tunnel boring 


7ume originally estimated 5 years (Nov’ 21.1903) and 6 months more to com 
(May 2/ 1904, 
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| and 9°092 for carrying off the hot water of that neighbour- 
| hood in tunnel No. 2. The main drain channel in No. 2 


| now have a length of 8 kiloms. 


| is situated at kilom. 7°485. 
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above the forced ventilation pipe. The temperature of 
the water used for the refrigerating plant is 14°5 deg. 
Cent. at its source, and attains 19 deg. Cent. at kilom. 
point 9°150, and is, therefore, 3°8 deg. Cent. less than 
the high-pressure water at the same point. 

The high and low-pressure pipes in the southern 
working now have an aggregate in length of about 
26 kiloms. The high-pressure mains of 120mm. and 
100 mm. diameter have been jacketed along a length of 
9 kiloms. This jacketing of charcoal has also been 
applied to a part of the low-pressure mains, as already 
explained. 

Care is taken to prevent radiations of heat from the 
hot-water springs as much as possible. The large hot 
spring in the neighbourhood of kilom. 9°110 in tunnel 
No. lis piped with an iron conduit of 40 cm. diameter. 
carried through the nearest transverse passage into No. 2 
tunnel. Wooden pipes or flumes of 60 cm. internal dia- 
meter are laid on the heading floor between kiloms. 9-142 


is covered in with boards for a length of 4} kiloms. 
The compressed air conduits carried through tunnel No. 1 


The re-heating boiler for the compressed air locomotives 
The main constructional 
station is placed between kiloms. 7°150 and 7°480. There 
is also a blind siding between kiloms. 4°512 and 4°735. 
Feed-water valves for the steam locomotive are fitted at 


at kilom. 4°714, which had been enlarged specially | kiloms. 4-5, 4:9, 7°1, and 7:4. The haulage in the tunnel 
to receive it. The volume of cold water forced up to the | is done by three compressed air and three steam loco- 
refrigerating apparatus was 3000 litres per minute motives, of which one steam and two compressed air 
in January, but in case of need it can be increased | locomotives are reserved for tunnel shunting exclusively. 
to 4200 litres per minute. Its initial pressure is 132 lb. | Horses have not been employed since the heat became so 
per square inch at the pumps, but this diminishes | great. The train services are composed of three work- 
to 88 lb. and 731b. per square inch at the heading face. | men’s trains, nine goods trains, and one train of explosives. 
In December last the total volume of cold water -forced | The goods train services are conducted as follows :—Empty 
into the headings from all sources was 80 ‘titres per | trains, composed of narrow heading, enlargement area, 
second, or an average of 6912 cubic metres, or 6°9 tons, | and masonry trucks, are sent into the tunnel with a 
daily, out of which 4320 cubic metres were used for | steam locomotive at each extremity, and as soon as they 
refrigeration purposes. The high-pressure water fur- | have arrived at the station, the loaded train awaiting there 
nished to the hydraulic accumulators by the battery of | with spoil, waste, lumber, tools for repair, &c., is hauled 
plunger pumps, driven by Pelton wheels, has maintained | out by the tail locomotive. The empty train is then 
an average daily pressure of 1514]b. per square inch, the divided up into three parts, and each one pushed to its 
temperature of the filtered water used being 5 deg. Cent. | respective destination—that part for the advance headings 
(=41 deg. Fah.)—more than double that prevailing at | by a compressed-air locomotive ; that for the enlargement 
Brig (2:2deg. Cent.) in the corresponding period. The | excavation section also by a compressed-air locomotive ; 
effective pressure of the water on its arrival at the | and that for the masonry section by a couple of steam 
heading faces has been, on an average, 12201b. per square | locomotives with their chimneys lowered. One of these 
inch, and its temperature when discharged from the rock- | latter then leaves the tunnel] to aid in the haulage of the 
borers 24°3deg. Cent. (= 754deg. Fah.). The tempera- | next train to enter. 





(1980 gallons) per minute, with a temperature of 47 


ture of the atmosphere at the heading averaged, in the! As the trucks are loaded up they are pulled back to the 
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tunnel station by the shunting engines mentioned, and 
there the train is formed ia the following order: Enlarge- 
ment-spoil, heading-spoil, and finally, masonry trucks. 
Workmen’s trains are drawn in by one steam locomotive, 
aided by a compressed-air locomotive. In leaving the 
tunnel, two workmen’s trains are formed, the first hauled 
by a steam locomotive, and the second by a compressed- 
air locomotive—consequently six workmen's trains leave 
for the three that enter the tunnel; twelve goods trains 
for the nine that enter; and twelve light locomotives. 

The enlargement and full tunnel section is now 
about 640 m. to the rear of the advance heading and the 
progress averages about 3m. daily. The work in this 
section has undergone considerable delay by cause of 
the insupportable heat combined with the vitiated air in 
the upper or crown drifts. Towards the end of last year, 
after the outbreak of the hot springs, the atmospheric 
temperature increased from 29} deg. to 31 deg. Cent. in 
the crown drifts, from 29} deg. to 314 deg. Cent. at the 
masonry vault section, and from 29} deg. to 30} deg. Cent. 
at the wall footings and inverts—all of which tempera- 
tures were already about 1deg. Cent. above the corre- 
sponding temperatures existing at the north side of the 
tunnel. In the masonry section the crown is finished up 
to about 50 m. in the rear of the side walls, and the whole 
of the masonry is about 900 m. in the rear of the advance 
‘ heading, and the daily advance averages about 4 m. There 
is an aggregate of 1730 m. of invert in tunnel No. 2, and 
of 1270m. below the footings in the main tunnel No. 1. 
Further inverts will be required in the secondary tunnel, 
for movements of the floor have been detected at various 
points between kiloms. 7°662 and 8:250 by which the 
main drain channel has been deformed. The accompany- 
ing engraving shows the yearly progress in excavation, 
enlargement, and masonry. 








A NEW FRENCH NAVAL PROGRAMME. 


THE inquiry carried out by the Parliamentary Commis- 
sion into the condition of the French Marine, coupled 
with the report of M. Charles Bos upon the naval 
estimates, has fully prepared France for the shipbuild- 
ing programme which the new Minister of the Marine 
has promised to bring forward next year. 

Having dealt from time to time with this inquiry, and 
shown the deplorable results of M. Camille Pelletan’s 
well-meant though ill-advised efforts to reform the marine, 
it is unnecessary to go further into the circumstances 
which have compelled France to look seriously to the 
entire reorganisation of the navy. The situation is 
regarded as particularly grave from the fact that the 
results obtained under the 1900 programme are far less 
than could have been reasonably expected, and that the 
progress of France in naval construction has been 
relatively slower than the advance of other countries, to 
the extent that, despite the sacrifices made, it may be said 
to have almost retrograded. Moreover, the crushing 
defeat of the Russian Fleet has induced the French Naval 
Department entirely to change their views concerning the 
respective values of powerful battleships and swift 
cruisers. 

In justice to this department it should be remarked 
that it has always advocated the construction of suitably 
armoured battleships with a heavy armament, and when 
M. de Lanessan drew up his 1900 programme, in consulta- 
tion with the Conseil Supérieur de la Marine, he provided 
for a class of battleships and armoured cruisers that, had 
they been constructed in accordance with this programme, 
would have produced a powerful and homogeneous fleet. 
The “ new school,” however, with M. Lockroy at its head, 
fought against the battleships, and carried on an active 
campaign in favour of swift cruisers or commerce 
destroyers and submarines, under the impression that, as 
it was impossible to compete with England in battleships, 
it was, at all events, open to France to sink them with 
the new submarine craft and ruin the country by waging 
a war on commerce. 

M. Pelletan went still further, and created a type of 
cruiser, like the Guichen and Chateaurenault, in which 
everything was sacrificed tospeed. As fighting units they 
have no value whatever, and it is now generally admitted 
that the money spent upon them is absolutely lost. As 
these amateur efforts at creating a new marine were 
entirely in opposition to the views of the Conseil Supérieur 
de la Marine, M. Pelletan was careful not to consult that 
body on any occasion. During his administration the 
Conseil, composed of the most distinguished admirals and 
naval architects, was practically a nonentity. Parliament 
has decided to change all this, and in M. Thomson the 
country has a Minister who has promised to act in 
accordance with the views of the Conseil Supérieur de Ja 
Marine. France has had enough of the “ new school ” 
of naval architects and reformers, and is anxious to 
return to the old traditions of a sound marine under the 
contro] of an experienced body. 

This change has undoubtedly been hastened by the 
palpable lessons of the war in the Far East. Victory 
has been on the side of the heaviest battleships.. M. 
Je Moigne stated in the Chamber of Deputies that “the 
triumph of the Japanese fleet was a victory for English 
construction,” and this, as well as the general tone of the 
debate, conveys an impression that. the French have at 
Jast seen the futility of endeavouring to rival England's 
sea power by other means. It has, indeed, made a virtue 
of necessity by ostensibly ceasing this rivalry, for there 
is another growing naval power in Germany, which the 
French consider needs their first attention. M. Charles 
Bos made an exhaustive comparison ‘im! the Chamber 
between the progress of naval constriction in France and 
Germany, and showed that if things continue as they are 
at present the French navy will, in 1907,.be actually 
outstripped by the naval power of the Fatherland. This 
would be the beginning of the end. Moreover, the 
German navy will be entirely new, none of the vessels 
being of an earlier date than 1891, which is also the case 


with England now that the obsolete vessels have been 
laid off, and this has brought home to France the use- 
lessness of many of her fighting units. M. Charles Bos 
admitted that the navy was nothing like so strong as it 
looked on paper. By suppressing obsolete ships, he says, 
the first line is composed of only twelve first-class 
battleships instead of twenty-four, four coast-defence 
battleships instead of thirteen, nineteen armoured cruisers 
and thirty-two destroyers. To these, of course, must be 
added the ships being built or awaiting commission under 
the 1900 programme, and consisting of six battleships, 
five armoured cruisers, twenty-eight destroyers and a 
large number of torpedo boats and submarines. At 
present there are 135 torpedo boats and fifty-five sub- 
marines built or under construction. Had all these 
vessels been buils under the conditions of the 
programme in 1906, the navy would still have been an 
imposing one, but owing to the delays in construction 
the work will not be completed until 1908, while the con- 
tinuous changes made in the design of battleships and 
cruisers during building have seriously affected the 
homogeneity of the fleet. As a fighting force it has been 
depreciated by the amateur experiments of the “new 
school ” of speed enthusiasts. 

In the opinion of M. Thomson, the only means of 
placing the navy on a sound basis is to clear the 1900 
programme out of the way and start upon the execution 
of another as soon as possible. In other words, the 
credits for 1905, amounting to 318,688,468f., practically 
complete the total that was sanctioned five years ago, 
and pending the construction of the remaining vessels 
during the next three years it is intended to push forward 
plans of new ships which may be started as soon as the 
existing ones are off the stocks. Meanwhile, the Minister 
has resolved to do the best he can with the vessels under 
construction. There are, for instance, three armoured 
cruisers, Ernest Renan, Edgar Quinet, and Waldeck 
Rousseau, which were all repeatedly modified by M. 
Pelletan, until they have entirely lost their character of 
homogeneity. The displacement of the Ernest Renan 
was increased from 12,550 tons to 13,562 tons, and again 
to 13,644 tons. The Edgar Quinet more nearly approaches 
the original plan, but the Waldeck Rousseau was to have 
been the longest and swiftest cruiser ever constructed in 
France. With a displacement of 14,300 tons, its length 
was to have been 161 metres, or four metres more than 
the Ernest Renan. With an engine power of 40,000 
horse-power it was to steam at 24 knots. The armament 
was to be composed of two 240 mm. guns, sixteen of 
164°7, eight of 65, sixteen of 47, and two of 23. The 
only advantage of the Waldeck Rousseau lies in her 
speed, which, said one of the deputies, will enable her to 
run away from the enemy, for it is hopeless to expect 
such a vessel to make any show of fighting when a single 
shot will send her to the bottom. On account of her 
length the cruiser will be difficult to manage, and there 
are only one or two docks big enough to take her. More- 
over, the enormous fuel consumption would give her a 
comparatively small range of action. As a good deal of 
progress has been made with the construction of the 
Ernest Renan the Minister has had no alternative but to 
build the other two on the same lines, and for this reason 
work on the Edgar Quinet has been suspended. While 
having the same dimensions as the Ernest Renan, the 
two new cruisers will be equipped with more powerful 
armament, and, like the Jules Ferry, will have sixteen 
guns of 164-7, instead of twelve on the Ernest Renan, as 
well as the latest type of 194 mm. guns, which is said to 
have exactly the same effect as the old 240 pattern. In 
this way the three cruisers will form a homogeneous 
division with a more powerful armament. This question 
of armament is another upon which the Minister is 
anxious to return to old traditions. The guns have 
been the subject of as much experiment as the vessels 
themselves. Here, again, the results of the Russo- 
Japanese naval battles have impressed upon the French 
Chamber the advisability not only of building heavily- 
armoured battleships but of equipping them with the 
heaviest artillery. It is considered doubtful whether 
French artillery engineers are altogether working upon the 
right lines in an endeavour to get the flattest trajectory, 
in the belief that battles will be decided at a distance of 
1000 m. In the Far East the proportion of hits at much 
longer ranges was remarkable, and this proof of accurate 
firing has caused opinion to veer round in favour of big guns 
with the longest possible range. Again, the Minister, as 
well as those deputies experienced in naval matters, 
objected to the way in which new types of guns are being 
constantly introduced into vessels already afloat, with the 
result that there is an inconvenient variety of guns which 
complicate matters by necessitating a considerable variety 
of ammunition. It is therefore proposed to hasten the 
construction of guns of particular types, so that they 
may be placed on the vessels building, reserving newer 
patterns that may be brought out for future ships. 

While the Minister has pledged himself to construct 
powerful battleships and armoured cruisers of real fight- 
ing value, he is equally in favour of building up a flotilla 
of submersible: boats. Nevertheless, ne is departing 
entirely from the policy.of his predecessor. M. Pelletan 
divided and sub-divided these little craft to such an 
extent that-he finally settled upon a 50-ton submarine 
known asthe Guépe type, of which he ordered ten to be 
constructed. It was to be fitted with a new internal com- 
bustion engine, so designed as to prevent any discharge 
of exhaust gases in the boat when under water. The 
French Chamber, however, will have nothing to do with 
these boats, which it considers would be of no value 
whatever, except as an experiment, and there is no reason 
why the new motor should not be tried on one of the 
existing boats in the same way as what is called an 
“oxygen” engine is being tested on the Naiade. The 
Minister has therefore cancelled the order for eight Guépe 
submarines, leaving only two already under construction. 
The policy of building purely defensive submarines of 





very light tonnage and small range of action finds no 
favour in the present naval administration, which, in 





view of the experiments already cairied out in France, 
and of the example of Great Britain in building heavier 
submersibles, is of the opinion that the only suitable type 
is the submersible capable of carrying out offensive 
operations. It is therefore fairly certain that the small 
submarines that have been cancelled will be replaced by 
submersibles of 200, 250, and even 350 tons. In the 
same way the torpedo boat is developing in the direction 
of bigger tonnage. One of the deputies alluded in the 
debate to the “failure of the torpedo boat” in the Far 
East, and the fact that he should have condemned what 
was at one time the most favourite means of defence 
without eliciting a murmur, shows how much naval 
opinion has changed during the past few months. This 
does not imply that the French marine will give less 
attention to the torpedo boat. It only means that the 
submarines will take the place of the smaller torpedo 
boats, and that the first-class torpedo boats, as well as 
the destroyers, will be of much larger tonnage. The 
debate in the Chamber might lead one to suppose that the 
new Minister had made a profitable study of British naval 
types, and was following them in almost every detail. 

Unless means are found of carrying out a programme 
satisfactorily, its value is considerably diminished. The 
arsenals and private shipyards must have a sufficiently 
large capacity of production, and the cost of construction 
must be reduced as much as possible. The remarkable 
results obtained by the late administration with the 
eight hours’ day, and the general levelling down of social 
rank, whereby the admiral was just as good as the sea- 
map, and the foreman had to apologise for giving an 
order to a workman, have already been dealt with in 
these columns. The Parliamentary Commission found 
anarchy reigning everywhere, and an entire absence of 
discipline on board ship. All this has to be changed. It 
is proposed to introduce piece-work wherever possible, 
with a limit of production to prevent the hands from 
being £o foolish as to over-work themselves. The Parlia- 
mentary Commission found the arsenals badly equipped 
with labour-saving machinery, and with the introduction 
of high-speed tool steel the greater part of the 
mechanism employed in the arsenals is worse than 
useless. All this machinery will have to be renewed. 
It is also proposed to devote the five arsenals to special 
classes of work for which each is particularly suited, 
instead of building vessels of the same type at different 
ports. There are many other reforms aiming at rapid 
and cheap construction which it is unnecessary to go into 
here. The colonial defences are to receive particular 
attention, especial] y those of Indo-China, which possession 
the colonial party are convinced is destined to be 
attacked at some time or another by Japan. They want 
to bring up the squadron in the Far.East to its normal 
strength of twelve armoured cruisers, and organise a line 
of defence consisting of destroyers, first-class torpedo 
boats, and submarines, with six centres of action around 
the Indo-Chinese coast. A perfect hydrographical survey 
is also needed to prevent a recurrence of such accidents 
as that which resulted in the loss of the fine new cruiser 
Sully by running on a sunken reef. There is also the 
question of manning the fleet, which is already seriously 
short-handed, and it is suggested that special inducements 
should be offered if the recruiting of seamen is not to 
suffer from the new law reducing the military service to 
two years. The efficiency of the navy is to be maintained 
by reviving the manwuvres which were suppressed by 
M. Pelletan, and the vessels will spend as much time at 
sea as possible instead of lying up at the ports. There is 
no single branch of the service in which a reform is not 
needed, and the country hopes that in M. Thomson they 
have a strong man who is capable of carrying out this 
formidable task, with the aid of the Conseil Supérieur de 
la Marine. All this will entail a considerable expenditure 
of public money, and Parliament was somewhat nervous 
over the country being called upon to make still further 
heavy sacrifices for the new programme. M. Thomson, 
however, merely asked Parliament to continue voting the 
sums that had been granted annually since 1900. Next 
year he will present the first part of a programme con- 
sisting probably of seven battleships, twenty armoured 
cruisers, thirty destroyers, and one hundred torpedo 
boats and submersibles, for which a milliard francs will 
be spread over a number of years. This is the beginning 
of a definite policy for building up a powerful and homo- 
geneous fleet, which Parliament intends shall no longer be 
at the mercy of Ministers who override the Conseil 
Supérieur de la Marine and introduce peculiar ideas of 
their own. 








REFUSE DESTRUCTOR AT BROMLEY, KENT, 


Tue charging of a destructor cell by hand with refuse of a 
foul and stinking character is the most unpleasant work con- 
nected with the disposal of rubbish, and it is a considerable 
gain to get rid, once and for all, of this labour, as is the 
case with the destructor recently erected by the Horsfall 
Destructor Company, Limited, at Bromley, Kent. Here the 
tipping floor is approached either by an inclined road or by a 
steam. driven hoist, which raises the horse and cart to the 
upper level. Having arrived on the tipping platform, the 
cart is backe@ up to the feed hole of one of the three furnaces, 
the charging door is opened, the hopper lowered into its 
place, and the cart tips its load bodily into the furnace. The 
charging door is then closed and the cart taken away. The 
whole operation of opening the door, adjusting the hopper, 
tipping the cart load into the cell, raising the hopper, and 
closing the door occupies,.so we are informed, less than half 
a minute. The door, when closed, dips all round into a water 
seal, which prevents the escape of smoke and dust, and also 
prevents the door from being burnt out. The clinkering of 
the cell is effected from the front in the usual way, the 
clinkering door being constructed with planed faces and 
wedge-shaped lugs to secure a tight fit. Each cell is designed 
to burn from 10 to 15 tons of refuse per twenty-four hours. 
The hot gases pass out from the destructor and are led to a 
large combustion chamber contained within the furnace block 
before passing to the boiler. This is of the Babcock and Willcox 
make of the improved marine type. It has 1700 square feet 
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of heating surface and a working pressure of 120 1b. per 
square inch. The boiler is said to be capable of providing 
sufficient steam for a 250 horse-power engine. It is provided 
with a direct-acting fly-wheel, feed pump, and an injector as a 
standby. In the flues between the boiler and the chimney is 
fitted one of the Horsfall Company’s centrifugal dust-catchers 
of the improved Accrington type. This improved dust- 
catcher—which is the joint invention of Mr. Newton, Borough 
Engineer of Accrington; Mr. Diggle, the Cleansing Superin- 
tendent; and Mr. G. Watson, of the Horsfall Destructor 
Company—consists of a circular chamber in which the gases 
are given a swirling motion, causing the dust to be driven 
by centrifugal force through a narrow opening into the 
cleaning pit constructed on the-outside of the dust-catcher. 
The arrangement has been proved capable, sothe makers claim, 
of catching over 98 per cent. of the dust contained in flue 
gases. It can be cleaned out at any time without interfering 
with the working of the plant. The chimney is 120ft. in 
height, of hexagonal form, rising from a square base. The 
whole plant is enclosed in a brick building, and it should be 
mentioned that for the design of the buildings and chimney, 
and for the general lay-out of the plant, the drawings were 
prepared by Mr. Stanley Hawkins, the Borough Engineer of 
Bromley, under whose superintendence the whole of the 
installation of the plant was carried out. 








AMERICAN RAILROAD CONSTRUCTION. 





R..ILROAD construction in the United States during last 
year was on a considerably less active scale than in 1903, the 
length of new track laid being estimated by the Railroad 
Gazette at 3832 miles, as compared with 5652 miles in the 
preceding period. This represents a decrease of about 25 per 
cent., and is, in fact, the smallest total for any year since 
1898, when the new construction aggregated 3265 miles. 
According to the journal named, Texas has the distinction 
of being the first with 323 miles of track, and Missouri 
second with 312 miles. The Railway Aye, on the 
other hand, places Missouri first with 372 mites, and 
Texas second with 312 miles. Six other States show over 200 
miles each, as follows:—Minnesota, 271 miles; West Virginia, 


237 miles; Mississippi, 229 miles; Pennsylvania, 220 
miles; Nevada, 215 miles: and California, 201 miles ; 
while Illinois is not far behind with 1964 miles. 


The States west of the Mississippi River have added 2446 
miles, and the States south of the Ohio and east of the 
Mississippi 1021 miles, making a total of 3467 miles. The 
States in which no new mileage is reported are New Hamp- 
shire, Vermont, Massachusetts, Rhode Island, Connecticut, 
Delaware, and Nebraska. The falling off from the figure of 
1903 is attributed to the suspension of work by some of the 
larger railroads on all construction which was not absolutely 
necessary until such time as the business outlook warranted 
the completion of the work. A concrete example of this is 
the Chicago, Rock Islandand Pacific, which suspended work 
early in 1904 on its proposed line from Amarillo, Texas, to 
Tucumeari, N.M., 111 miles, on which grading had already 
been about 50 per cent. finished. Another example of this 
retrenchment policy as affecting construction is the 
Pennsylvania system, on which all work not absolutely 
necessary was stopped. In this connection, it is interesting 
to note that the Pennsylvania has recently given orders to 
resume work on the low-grade line between Parkesburg and 
Columbia, this being a part of the construction work which 
was stopped early in 1904. There is a large amount of new 
work projected, much of which is still awaiting financing. 
The revival of business, however, since the presidential elec- 
tion has given an impetus to construction which promises 
greater activity during the current year. While the day of 
parallel railroad building is practically over, there are many 
extensions and feeders projected which are needed to develop 
new territory, and much important work designed to shorten 
main lines and reduce grades and curves is planned. One of the 
large western systems has drawn up comprehensive plans of 
this nature, and if this work is undertaken during the present 
year it will mean much to contractors and dealers in material. 
The largest new road completed in 1904 is the San Pedro, Los 
Angeles and Salt Lake, from Caliente, Nevada, to Dagget, 
Cal., 2984 miles, of which 40 miles were built in 1903. 
The Minneapolis, St. Paul, and Sault Ste. Marie laid 207 
miles of track, from Ottertail, Minn., to Emerson, Man., on 
the Canadian border, thus completing the extension from 
Glenwood, Minn., to a connection with the Canadian Pacific 
at Emerson. The Louisville and Nashville constructed 142 
miles of road. The aggregate length of track in the whole 
of the United States is now about 210,000 miles. From 
Poor’s ‘‘ Manual of American Railroads’’ we learn that for 
the last fiscal year the aggregate gross earnings of all 
American railroads advanced from 1,720,814,900 dols. in 1902 
to 1,908,857,826 dols. The percentage of this increase is 
about 104, while expenses and taxes increased from 
1,160,788,623 dols. to 1,316,345,314 dols., or nearly 124 per 
cent., and available revenue from 637,689,760 dols. to 
681,993,996 dols., or little more than 64 per cent. This 
exhibits the tendency, which especially characterised the 
latter part of the year, of increased expenses in proportion to 
earnings. There was an increase of the gross earnings per 
mile from 8696 dols. to 9301 dols., but in net earnings only 
from 2830 dols. to 2887 dols., while the percentage of expenses 
advanced from 67°45 to 68°96. There was the slight advance 
from 2°012c. to 2°052c. in the average charge per passenger 
per mile, and in' the average freight rate per ton per mile 
from ‘764c. to ‘781c., so that the increase in traffic was not 
quite proportional to that in gross earnings. 








CentraL TECHNICAL COLLEGE.-—The seventh annual dinner of 
the Centra! Technical College Old Students’ Association was held 
at the Trocadero Restaurant, Piccadilly, on Wednesday, February 
22nd. Abouts:sixty old Centralians were present, the guests 
including Sir William Crookes, F.R.S. and Dr, Hartog, the Aca- 
demic Registrar of London University. The chairman, Prof, W.E 
Ayrton, in proposing the toast of ‘‘The Association,” laid special 
emphasis on the need of former students keeping in touch with the 
College, and drew attention to the importance of organising an 
employment. agency in connection with the Association. Mr. J.W. 
Donaldson gave expression to the opinions formed by him as the 
result of three years’ practical experience in works in America and 
Canada, comparing American and English methods. The same 
theme was dealt with by subsequent speakers. The Association 
now numbers 450 members; it is hoped to bring this up to 500 
during the year. The honorary secretary is Dr. E. F. Armstrong, 
55, Granville Park, Lewisham, London, 8.E. 


MACHINE TOOLS FOR STRUCTURAL 


TRONWORK. 


A USEFUL tool recently introduced by Messrs. Rush- 
worth is the new 


double-angle iron-cutting machine shown in Fig 





other. 
strong double-power gearing, with a machine cut toothed 


The machine is fitted with steel excentric shalt, 


wheel, meshing with a raw hide pinion on the motor. All 


\ | the slides are fitted with a disengaging motion, provided with 
horizontal punching, beam-bending and | a handle at each side for the convenience of the workman. 
2. | The working parts are mounted on a massive cast iron frame, 
































Fig. 1-STRAIGHTENING MACHINE 


In this machine one end is fitted for punching chan- 


nel or T iron, say of 4in. section, near the edge, while | 
at the same end of the machine it is possible to punch a hole | 
The other end of | 
the tool is designed to bend beams up to 14in. deep, the | 


lin. diameter in a plate of lin. thickness. 








and the approximate weight of the machine is 9 tons. As 
shown, the machine is motor-driven, but it is also made for 
belt working. 

An engraving is also given in Fig. 3 of a single-ended 
beam-bending and straightening machine similar to that just 
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Fiz. 2—PUNCHING AND BENDING MACHINE 


beams being carried on rollers, which may be seen in the , 
engraving. These rollers can be raised or lowered by means | 
ofa hand wheel. There are two adjustable rams of forged steel, 
against which the beams are pressed, and these are so 


| 
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Fig. 3—BENDING AND STRAIGHTENING MACHINE 


designed that they can be moved endways or sideways, from 
16in. to 20in. centres, so as to be able to bend any curve | 
required. The front part of the machine is arranged to cut 
angle iron Gin. by 6in. either right or left hand, or it can be 











arranged to cut flat bars in one place and angle iron in the 





described, but only capable of dealing with beams 
up to 12in. The machine has been designed to take up 


| a small amount of space, and the approximate weight is 


54 tons. 

Another mavhine of new design by the same makers is the 
straightening machine, an engraving of which is given in 
Fig. 1. It will be seen that there is a single instead of a 
double belt drive, as is more frequently the case. Power is 
transmitted, by gearing, to the rollers in the usual manver ; 
the first motion gearing is machine cut. There are seven 
forged steel rollers 94in. diameter and 5ft. 6in. long between 
the standards. The mechanism is mounted on a substantial 
cast iron frame of ample proportions. The means for vary- 
ing the distance between the rolls will be observed. 








SocreTy OF ENGINEERS.--The next ordinary meeting of this 
Society will be held on Monday, March 6th, at the Royal United 
Service Institution, Whitehall, when a paper will be read, entitled 
‘‘The Transport Possibilities of our Inland Navigable Water- 
ways,” by Mr. Benjamin H. Thwaite. 


GEOLOGISTS’ ASSOCIATION.—The next meeting of the Geologists’ 
Association will be held this evening at University College, Gower- 
street, W.C., at 8 pm., when the following lecture will be 
delivered :—‘‘ The Diamond Mines of South Africa,” by Professor 
H, A. Miers, M.A., F.RS.; illustrated by lantern slides. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The Yorkshire district meeting of this Association 
will be held at Cleckheaton on Saturday, the 18th day of March, 
1905. Members will meet in the Council Chamber, Town Hall, at 
1la.m., where they will be received by the Chairman of the 
District Council, Mr. Councillor Field, J.P. Papers will be read 
by Mr. Clifton Lund, engineer and surveyor, entitled ‘‘ Municipal 
Works at Cleckheaton,” and by Mr, Albert Pickersgill, electrical 
engineer, on “‘ Electrical Undertakings.” In the afternoon visits 
will be paid to the fire station, the North Bierley Joint Hospital, 
the new cemetery, the Whitechapel-road improvement, the new 
road at Whitcliffe, the baths, the gasworks, and the combined 
electricity and destructor works. 
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THE FRENCH ARMOURED CRUISER 


ERNEST RENAN. 


Tue Ernest Renan, which was laid down at St. Nazaire in 
1908, and is now nearing the launching stage, is of special 
interest, in that she represents M. Pelletan’s idea of an 
armoured cruiser. Originally she was to have been a sister 
to the Leon Gambetta, but M. Pelletan was dissatisfied with 
the speed of that ship. Consequently he had the Renan re- 
designed, and her horse-power increased from 27,500 to 40,000, 
which is the estimated price of a knot or so more speed. 
This price included the omission of six guns that appear in 
the Gambetta design. Incidentally, it included—as a make- 
weight, perhaps—the abolition of twin secondary turrets for 
single ones, which confers a slightly increased rate of fire and 
better distribution of the secondary armament. The compari- 
son which we give does away with the need of any lengthy 
description. The particulars of the Renan will be found 


tabulated below. 

It remains to add that the belt, as in British designs, is all 
in one piece, instead of the two thicknesses formerly 
At the same time the two 


characteristic of French ships. 
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INTERNAL COMBUSTION ENGINES. 


THE third of the series of the four Cantor lectures on 
‘‘ Internal Combustion Engines,’’ was delivered by Mr. 
Dugald Clerk, M. Inst. C.E., at the Society of Arts, on 
Monday last, February 27th. The first and second lectures 
have already been reported briefly in these pages. The title 
of the third lecture was ‘‘ Examples of Internal Combustion 
Engines in Britain.’’ The lecture last week had not, how- 
ever, covered quite all the ground originally intended, and 
Mr. Dugald Clerk therefore included in the early part of 
the third lecture the chief outstanding subject matter of the 
earlier lecture. There was again a good attendance. 

The lecture started with a description of the working of 
the Clerk cycle and of the constant pressure cycle; the Otto 
cycle had already been dealt with. The general principles 
of the Clerk engine were described ; this the lecturer stated 
to be necessary because the engine was less well known now 
than it was twenty years ago. In this cycle there was an 
explosion every revolution instead of only in every two 
revolutions, as in the Otto cycle. The exhaust took place 
through ports in the cylinder wall, which were overrun by 
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SECTION AND PLAN OF THE ERNEST RENAN 


thicknesses still exist in « sort of way, as the maximum 
thickness is only at the water-line, above and below which a 
thinning by an inch or so exists. This belt has a depth of 
43ft. below water, and a total width of 12}ft., which is Qin. 
more than we gave to the Drake and Cressy classes, to which 
the Renan is a species of ‘‘ reply.”’ 

Obviously she is not a reply to the Duke of Edinburgh and 
Black Prince class, still less so to the Minotaur class, both of 
which are betterarmed. At the same time it should be remem- 
bered that, carrying as she will the splendid 1902 model guns, 
the 7°6 pieces of the Renan have a penetration approximately 
equal to those of the 9°2’s mounted in the Drakes. Similarly, 
the 1902 model 64 is infinitely superior to our 45 calibre 6in. 
in the Drake, the penetration being almost identical—on the 
proving ground at least—with that of the 7:5 which we are 
mounting in the Devonshire class. The power of the Renan’s 
guns will, perhaps, be better understood if we say that her 
7°6’s are little inferior in penetration to the 13°5’s of the 
Royal Sovereign class, and, of course, infinitely more accurate, 
a the 6°4’s are able to get through just as much armour as 
the 10in. breech-loader, which forms the main armament of 
our Centurion and Renown. Hence she is more powerful 
than the Drake. 

She is intended to be faster, but our Drakes can do their 
24 knots in every-day service with ease, and they carry more 
coal to do it with. Indeed, the Renan is here all behind, 
despite her being the newest ship ; but as compared with our 
later cruisers she shows better. She carries more coal and it is 
likely to last a longer time, despite her greater horse-power. 

Altogether, the Renan cannot be regarded as other than an 
excellent cruiser, quite equal to our Black Princes, when the 
superior penetration of the guns is considered. But, as before 
remarked, she would appear to be a reply to the Drake rather 
than to the Black Prince, since in this and later cruisers we 
have abandoned the race for high speed, the essential idea of 
the Drake, just as it is the essential idea in M. Pelletan’s 





conception. Whether or no “speed is everything to a 
. Gambetta 
Renan. class. 
Nation .. French French 
Iaiddown .. .. 1903 1901 
Displacement, tons 18 644 12,416 
Length, in feet . 515 476 
Beam, in feet cs 72 71 
Draught, in feet .. 27 (mean) 2¢} (mean) 


Mainarmament .. .. 
Secondary armament.. 
Tertiary armament 


” 


..| 4 7-6in, M., 1902 
. | 12 6-4in. M., 1902) 16 6-4in. M., 


4 7-6in. M., 1896 
1899 


22 8-pdrs. 
° - 2 1-pdrs. 
.| 2submerged (M.,/ 2 submerged 
|'04),3above water; 3 above water 


24 8-pdrs. 


” ” 
Torpedo tubes 


Big gun torrets... <. kk Sin. 
Secondary guns .. .. .. .. ..| din, turrets, 4in. 
| casemates N.C. | 
Armour deck behind belt... .. ..| 2hin. 


8in. | 

5}in. and 4in. case-| 

mates N.C. | 
2hin. 


Horse-power .. 40,000 | £7,500 
Boilers a6 Le Niclausse Belleville and 
Niclausse 

Designed speed, knots 234 22 
Coal (normal), tons . 1400 1820 

» (maximum), tons 2300 + oil 2100 + oil 
Armour belt .. | 63in. K.C. é6jin. K.C 
Belt ends : 8}in. K.N.C. 8}in. K.N.C. | 
Width of belt 12} ft, 12}ft. 


cruiser ’’ is yet a vexed question, which need not be discussed 
here. A plan of the Ernest Renan is given above, and a 
general view of her on page 216 as she will appear when 
completed. 








Ir has been found that 20 or 30 milliamps passing 
through the human body is about the limit which can be supported 
without danger by most persons ; 50 to 60 milliamps may cause 


serious trouble ; while an intensity of 100 milliamps is almost 
always fatal. 





Renan Compared with other Large Cruisers. 


Drake cass Black Prince Washington Minotaur 
wi see ci class. class. class. 
British British U.S.A. British 
1899 1903 1903 1905 
14,100 13 55) 14,500 About 14,000 
500 480 502 Over 500 
71 734 78 Not yet. known 
26 (mean) 274 264 - a 
2 9-2in. (45 cal.)| 6 9-2in. (50 cal.)| 4 10in. (40 cal.) 4 9-2in. (50 cal.) 
16 6in. (45 cal.) | 10 6in. (50 cal.) 16 6in. (50 cal.) 10 7-5in. (50 cal.) 
10 12-pdrs. 28 14-pdrs. Other data not yet 
3 8-pdrs. 20 8-pdrs. 12 8-pdrs. made known 
2 Maxims 8 Pompoms | 12 smaller 


the piston when near the completion of the stroke. Exhaust 
continued through about 80 degrees of the crank pin path. 
In the meantime the new explosive mixture was admitted at 
the far end of the cylinder, and entered into a conical-shaped 
space which allowed the gases to come in gradually and drive 
out the waste products of the previous explosion without 
mixing with them. On the return stroke these gases were 
compressed, and then the cycle proceeded as usual. 
Examples of the general principles of the Clerk cycle are 
found in the Koerting, Oechelhauser, and Day engines, 
modified in each case to suit the circumstances. A number 
of lantern views were shown illustrating the Clerk cycle, and 
with these before him the lecturer described the process in 
greater detail. A disadvantage was the short time available 
for admission, only about a third of that in the Otto cycle. 
This necessitated the use of large admission valves; further, 
it was impossible to avoid some mixing of the new and the 
old charges, and the consequent escape of a portion of the 
incoming charge through the exhaust without having been 
fired. This could be avoided by the use of less charge, but 
this meant less power. In view of this the Clerk cycle did 
not show quite so good an efficiency as the Otto cycle. It is, 
however, coming into use for blast furnace gases, where a 
little gas more or less is not important. 

One variety of Clerk cycle engines was the Koerting, made 
in this country by Messrs. Mather and Platt. In this type 
the cylinder used for compressing the charge before admission 
is not, as in the Clerk engine, utilised to compress both the 
gas and air together, but two separate cylinders are used, 
one to compress the air and the other the gas. The engine 
was double-acting, i.e., it gave two impulses per revolution, 
as in asteam engine, and had admission ports at each end, 
with the exhaust in the middle. Air is pumped in first, 
so that if any of the incoming charge is lost it shall be air 
and not gas. Half-way through the admission of the air the 
gas is allowed to enter from the other compressing cylinder, 
until the correct charge is obtained. The pump excentric is 











2 submerged 8 submerged 4 submerged 


30,000 23,500 23,000 " 
48 Belleville Babcock and 16 Babcock 
cylindrical | Data not yet 
23 224 22 made known 
1250 10C0 900 
2500 2000 + oil 2000 
é6in. K.C. 6in. K.C. Sin. K.C. 6in. K.C. 
3in. forward, nil | 4in. forward, 3in. 8in. K.N.C. 4in. K.N.C. 
aft | aft 
11}ft. lift. 15ft. 11}ft. 
€in. K.N.C. 6in. K.N.C 9—5in. K.N.C. Tin. K.N.C. 
é6in. K NC. 6in. K. | Sin. K.C. (?) turrets 
4in. K.N.C. | gin. on'y fin. or less Thin 





placed about 100 deg. or 110 deg. in advance of the crank. 
It was explained that in the case of what might be termed 
large engines, those cf over 300 horse-power, the attainment 
of high thermodynamic efficiency was less important than 
freedom from breakdown. The Clerk cycle, with its more 
frequent impulses, was more trying to an engine than the 
Otto cycle, owing to the greater stressing. In the latter 
system the piston and walls are allowed a longer rest between 
explosions. In large engines it is usual to have more than 
one igniter, and so start the explosion in more than one 






illustration of a double-acting two-cylinder Koerting mill 
engine, giving 900 horse-power per cylinder, or 1800 horse- 
power in all, was shown. 

The Oechelhauser engine is made in this country by Messrs. 
Beardmore, and an example is to be seen working in 
Glasgow. The principle upon which this engine works is 
extremely interesting. Each cylinder contains two pistons 
which move always in opposite directions ; thus, incidentally, 
excellent balance is obtained as regards foundations. The 
ports are in the cylinder walls, as in the Clerk engine. The 
piston moving to the left uncovers the exhaust ports at or 
near the end of the stroke. In the meantime the right-hand 
piston uncovers the air-inlet port, and the entering air helps 
to expel the old charge ; then by moving further to the right 
the piston uncovers the gas ports, and so a proper charge 
is let in. The pistons have separate crossheads and slides, 
one works direct on to the main crank shaft and the other 
by a long connecting link carried back past the cylinder. 
After the charge is admitted, the pistons close up together 
and compress the charge; thus one explosion per revolution 
is obtained. The advantages of this engine are that it 
needs little repair, and that as there are no valves to get 
choked up it is well suited to work with dust-carrying blast- 
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INDICATOR DIAGRAM 


furnace gas. On the other hand, it is expensive to build, 
and heavy for the power it yields. An illustration of such a 
plant working a 600 horse-power dynamo at Hoerde was 
thrown on the screen. 

The above diagram—which is reproduced from a sketch 
made by Mr. Dugald Clerk—shows a typical indicator card 
obtained from an Oechelhauser engine of 500 horse-power. 
It shows the very rapid rise of the ignition part of the curve, 
and the very slight rounding of the apex, showing a high 
temperature at the endof ignition. Such high temperatures 
are possible when working with blast furnace gas, as the 
comparative freedom from the chance of pre-ignition enables 
a higher temperature of compression to be attained. The 
absence of pre-ignitions is one of the most important con- 
siderations governing the use of blast furnace gas. 

Mr. Dugald Clerk reminded his audience that for constant 
volume cycles the ideal efficiency was given by the following 
equation— 

cas 1 0.408 
Efficiency = 1 — (+) 


where r is the ratio of expansion and air is the working fluid, 

For constant-pressure cycles the formula is more complex 
being— ‘ 

Efficiency = 1 - x Te _ : 

1-408 (T, — T,) 

Where T, = temperature before compression ; T., that after- 
wards; T,, the maximum temperature of combination ; and 
T, the temperature at the end of adiabatic expansion. It is 
well to bear this formula in mind, as Diesel thought he was 
working on the Carnot cycle. In the Diesel engine, com- 
pression was carried to 5001b. per square inch, and then oil 
was admitted at 150 1b. per square inch in the form of an air 
spray. The oil evaporated and burnt as fast as it came in. 
The lecturer explained at some length how it was that Diese] 
was mistaken in thinking he was following the Carnot cycle. 
The point upon which all hinged was the fact that Diesel 
omitted to notice that, in conformity with the recent thermo- 
dynamical deduction stated in the first lecture, for similar 
limiting conditions the same efficiency was hypothetically 
obtainable, whether the heat were added at constant volume, 
constant pressure, or constant temperature. 

Mr. Dugald Clerk himself built such an engine in 1888. It 
had a Qin. by 15in. cylinder, and during compression air 
alone was present ; at the end of compression gas was injected 
at high pressure, and ignited as soon as it entered. The 
difficulty here was in the very low mean pressures obtained, 
only some 301b. or 401b. per square inch, instead of the 
701b., 801b., or 90 1b. now usual. 

Up to the present no satisfactory form of constant pressure 
gas engine has been produced. It was not always easy to 
avoid back ignitions nor to obviate the occurrence of explo- 
sion taking place instead of the regular burning of the 
entering charge. A number of indicator diagrams taken at 
various loads on a Diesel engine of 160 horse-power were 
shown. 

The lecturer showed slides of ‘‘ ordinary types of engines. 
Engines with which everyone is familiar. All have entered 
the dividend paying stage.’’ The ordinary types were the 
Crossley, the Stockport, and the National. It might be said 
that for engines up to 300 horse-power all the difficulties had 
now been overcome. Coming, however, to large engines 
running up to thousands of horse-power, a more tentative 
state of affairs was found. The largest aggregate amount of 
power at any one station in England was at Middlesbrough, 
where there were six Cockerill engines by Richardsons, West- 
garth and Co., of 900 horse-power each, giving a total of 
5400 horse-power. An illustration of this plant was shown, 
as also of a double-acting Cockerill engine at Messrs. 
Cochrane’s at the same place. In conclusion, photographs 
were exhibited of a 1000 horse-power Deutz engine and of 
large Premier and National engines, 

The lecture then closed. So far it has proved the most 
interesting of the course, and Mr. Dugald Clerk was not 
allowed to express regret that he had rather run over his 
time. 








Pipes for superheated steam should be of wrought iron 
or mild steel, and valves of special alloys, those having a basis of 





place at once; this makes the explosion more rapid. An 





nickel being well suited for the purpose, 
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RAILWAY MATTERS. 
Tue Rangoon steam tramways, over four miles in 


NOTES AND MEMORANDA. 


In making an electric furnace with limestone blocks, it 
is y to dry them in a stove or otherwise for ten to twenty- 





length, during the last official year carried 3,204,166 p gers 
and earned Rs. 2,48,485. 

Firreen thousand goods wagons have just been ordered 
from wazon-makers in Russia, and they are to be delivered to 
various Russian railways before the end of this year. 


Tue Board of Trade have recently confirmed the 
following ordJer male by the Light Railway Commissioners :—Mid- 
Suffolk Light Railway (Halesworth Deviation) Order, 1905, 
amending the Mid-Suffolk Light Railway Order, 1900 


Durie 1903, 1964 miles of new railway lines were 
thrown open to regular traffic in the Russian Empire. Inclusive 
of Finland, but not reckoning the Eastern China Railway, the 
total length of the Russian railway system is now 38,499 miles. 


Moror-car services between the riverside resorts of 
Henley and Marlow, and also between Henley and Oxford, are 
uoder the consideration of the Great Western Railway Company. 
A commencement is contemplated during the coming summer. 


Tue Light Railway Commissioners, after hearing Lord 
Heanage, Sir George Doughty, and others, at Grimsby recently, 
sanctioned the construction of a light railway from the site of the 
proposed Humber commercial dock to Grimsby, some six miles 
distant. 

Tre Midland Railway Company, which is conveying the 
water from Newark to Lincoln on account of the outbreak of 
typhoid at the latter city, has placed eight engine tenders at the 
disposal of the authorities, each capable of conveying about 2000 
gallons, 


Tue Canadian Pacific Railway has completed the pur- 
chase of the Esquimault and Nanaimo Railway, of which 80 miles 
have already been built, while the further construction of the line 
is authorised along the entire length of Vancouver Island. The 
transaction is important. 


Tus Premier of Natal states that the Colonial Secretary 
has sanctioned the railway agreement between Natal and the 
Intercolonial Council for the construction of railways to the Orange 
River Colony. The ratification of the agreement by the Natal 
Parliament is still necessary. 

Tue Austrian locomotive and car builders continue to 
complain bitterly of hard times. The locomotive works, with 
capacity for 460 engines per year, had orders last year for about 
one-third of that number, and the number of men in their employ 
is 44 per cent less than in 1901. 


Tur King has been pleased to appoint the Honourable 
Alfred Erskine Gathorne-Hardy to be a Commissioner under the 
Railway and Canal Traffic Act, 1888, in the room of Viscount 
Cobham, resigned. Mr. Gathorne-Hardy will also act as Chairman 
of the Light Railways Commission. 


Ir is understood that Mr. L. S. Smart, the manager of 
the locomotive works at Brighton of the London, Brighton and 
South Coast Railway Company, has now heen selected for the 
position of chief locomotive superintendent of the Central South 
African Railways—Transvaal and Orange River Colonies. 


Ir is stated that the Select Committee appointed to 
consider the Springs-Witbank Railway concession recommends the 
Transvaal Government to build the line itself, or to modify the 
agreement with the concessionnaires so as to make the maximum 
guarantee on capital expended 4 per cent. instead of 6 per cent. 


Tue Japanese Government has placed a contract with 
the North British Locomotive Company, Glasgow, for fifty powerful 
locomotives. These are in addition to an order for a score of 
engines at present being built for Japan. The contract is for 
prompt delivery. The Glasgow firm is to despatch the first order 
this month, 


Tue Great Central Railway Company recently com- 
menced to run railway motor cars between Chester and Seacombe, 
and it has now given orders for a road motor omnibus to be 
constructed to run between the outlying village of Hollingworth 
and Mottram and Broadbottom Station, which will convey both 
passengers and luggage. 


A TELEGRAM from Geneva states that the completion of 
the Simplon Tunnel has been attended by a sad fatality. On 
Friday a party of Swiss and Italian engineers, with several guests, 
entered the tunnel by train. The air, however, was excessively 
foul, and an engineer was suffocated, and another rendered 
seriously ill. The train was compelled to put back. 


Ir is stated that two Bills have been introduced in the 
Indiana Legislature to do away with the issuing of gratuitous 
transportation to officials. One Bill makes it unlawful for a State, 
county, or city official, or legislator or judge of a court, to accept 
a pass over a steam or inter-urban road. The other Bill makes it 
unlawful for a railroad or inter-urban company to issue passes to 
the above-named officials, and adds penalties for violation. 


Tue directors of the Midland Great Western Railway 
Company of Ireland have appointed Mr. Robert Morrison to be 
goods manager of the company, and Mr. Thomas Elliott to be 
superintendent of the line, These are practically new offices in 
connection with the workinz of the Midland. Mr. Morrison, who 
had previously occupied a position in the head office of the Belfast 
and Northern Counties Company, entered the service of the 
Midland Great Western about twenty years ago. 


Tue Central Railway of New Jersey has recently intro- 
duced at its Jersey City yards a vacuum plant for car cleaning. 
The car storage sidings for a distance of some 3600ft. have been 
equipped with air pipe from 2in. to 5in. in diameter, and compris- 
ing a total length of about 19,000ft. At short intervals this pipe 
is tapped, and from these cocks is run the flexible hose, which may 
be taken in the car either by door or window. At the foot of the 
hose is a metal pipe with the usual flat triangular head, through 
which the dust and dirt is drawn by the vacuum or exhaust fan 
placed some distance away. 


A DEPUTATION, consisting of the British Columbian 
members of the Federal Parliament, was recently received by Sir 
Wilfrid Laurier and the Minister of Railways. The deputation 
asked Government aid in the construction of a railway to the 
Pacific coast frora the Kootenay mining district, in the east of the 
province. The line would be only about 300 miles long, but it 
would run through a tangle of difficult mountains, and would be 
undoubtedly expensive. At the Kootenay end the railway would 
connect with the Canadian Pacific system. Sir Wilfrid Laurier 
promised that if any railway subsidies were recommended this 
session the Kootenay project would receive favourable con- 
sideration, 


As the result of the arbitration, held on the application 
of the Yarmouth Town Council, to determine the price to be paid 
on compulsorily acquiring the tramway running between Yarmouth 
and Gorleston, which is to be taken over and converted for the 
purposes of electric traction, Mr. Graham Harris, who was the 
arbitrator appointed by the Board of Trade, has announced his 
award. He fixed the amount which the Corporation is to pay at 
£13,400, together with the cost of the fodder in stock at the depot, 
which is taken over with the cars, all plant, and equipment; and 
the Corporation is further to pay the tramway company’s legal 
costs. The Corporation had been asked to pay £19,000 for the 
undertaking, which is a single line, 





four hours, as the least moisture will cause a block to crack when 
subjected to the heat of the arc. 


In experiments on explosions of mixtures of cyanogen 
with oxygen alone, it has been found that the rate of explosion 
increases with the addition of steam until the latter constitutes 
above 5 per cent, of the mixture, 


Tae heating properties of coal depend mainly upon 
the carbon content, the oxygen being usually of no value, because 
itis combined with hydrogen as water. In gas coals, however, 
the excess of hydrogen is a material factor in heat production, 


For cooling a hot bearing Professor Lecocq, of the 
Charleroi Higher Industrial School, recommends that the oil 
usually employed for lubrication be dissolved in an equal quantity 
of petroleum spirit, the evaporation of which latter will, he says, 
afford the cooling desired, 


Tue 1905 International Petroleum Congress will be held 
at Liége from June 26th to July 1st, on the occasion of the Inter- 
national Exhibition in that city. Communications as to the 
reading of papers, &c., at the Congress should be addressed to 
the Secretary, M. F. Petit, 95, Chaussée de Wavre, Brussels. 


In the quarterly statement issued by the Committee of 
the Palestine Exploration Fund brief mention is made of a report 
received from Dr. Gurney Masterman on the changes of level in 
the Dead Sea during the second half of the year. It is stated that 
a continual fall has been observed. The level taken on October 
26th was 10in. lower than in August and 23}in. lower than in 
April, 1904, the lowest level of 1904 being 15}in. lower than the 
lowest of 1903. 


In a paper on the “ Dangers of the Electric Current,” 
by Mr. V. Kammerer, in the “ Bulletin de la Soc. Industrielle de 
Mulhouse,” the author estimates that a man holding some con- 
ducting surface with one hand and touching the conductor with 
the finger of the other hand, could support 1250 volts continuous 
or 400 volts alternating ; but if he grasp the conductor with the 
whole hand not more than 150 volts continuous or 55 alternating 
can be endured, 


O1t fuel is extensively employed on the steamers of the 
Royal Dutch Packet Company, plying between the islands of the 
Dutch East Indies. This is particularly interesting from the fact 
that the oil is the heavy residuum from the Borneo petroleum. It 
is stated that the success of the fuel is due to the use of a special 
burner in which the oil is forced into the furnace under a pressure 
of 10 to 201b. without the use of steam. Steam-using burners 
were tried, and proved objectionable. 


AccorDING to the American Electrician, the electric 
fan that is used to keep one coo! during the summer can also be 
used advantageously to heighten the temperature of a room during 
the winter, where the steam radiator is either too small or the 
steam pressure too low to maintain a comfortable temperature. 
Place the fan so that the current of air will blow against a large 
surface of the radiator, and in a very short time the temperature 
of the room is changed from cold to warm. 


Tue world’s record for output and continuous run of 
an open-hearth furnace was, according to the Jron and Coal Trades 
Review, broken recently by a Talbot continuous process steel furnace. 
A total of 20,680 gross tons of open-hearth steel was turned out in 
arun of four months, which beats all other records by 3000 tons. 
The former record of 18,000 tons was held by the Talbot furnace. 
A feature of this record is the length of time the metal was kept 
in the furnace without the furnace being relined. 


Tue oldest installations of gas engines operated with 
coke-oven gas in Germany are those of the Altenwald Kokerei in 
the Saar district and at Skalley in Oberschlesien, which have been 
at work for ten years. A large number of similar installations 
have, however, been erected in recent years. The Ruhr coke- 
making district is taking the lead in this application of the waste 
gases to motive power purposes, and installations aggregating over 
6000 horse-power are now in course of erection. 


THE new cruiser Milwaukee, now nearing completion, 
wiil undergo a novel test on her official trial trip. In addition.to 
the usual tests note will be taken of the amount of smoke she emits 
from her stacks. A series of photographs of the cruiser will be 
taken, at fixed intervals of time, while she is under way, and from 
these the amount of smoke may be determined with fair accuracy. 
It is further desired to measure the smoke emission on account of 
its being a valuable index of the efficiency of boilers and furnaces, 
a oe indicating indifferent fuel or imperfect combustion 
of the fuel. 


A REPORT on mines and quarries for 1904 has been 
issued by the Home-office. From this it appears that in the 
United Kingdom in 1904 the output of coal was 232,411,784 tons, 
against 230,324,295 in the preceding year; clay and shale, other 
than fire-clay and oil shale, 272,349, against 219,018 ; fire-clay, 
3,043,045, against 3,066,835 ; igneous rocks, 804, against 2646 : 
iron pyrites, 7511, against 6900; ironstone, 7,557,733, against 
7,473,236; limestone, 37,569, against 38,514; oil shale, 2,333,062, 
against 2,009,602 ; and sandstone, 106,999, against 102,540. The 
total of these minerals was 245,775,315 tons in 1904, against 
243,243,586 in 1903, 

Accorpinc to M. P. S. Guédras, in an article in 
Comptes Rendus, a new method of blasting has been tried. 
Calcium carbide is introduced into a metallic cartridge, separated 
by a diaphragm from the necessary water for its decomposition ; 
the cartridge also contains an air space and a cavity, having a 
detonator. The cartridge is introduced into the bore-hole, which 
is tamped with a wooden plug, and by striking a projecting rod 
the diaphragm is pierced. After five minutes the cartridge is 
exploded by firing the detonator. The rock is shattered, but not 
projected, and can be easily hewn with a pick. The charge of 
carbide is fifty grammes. 


Tue number of automobiles turned out by French 

makers increased from 5000 in 1900 to 16,500 in 1902 and 20,000 in 
1904, the corresponding values beins 27,500,000f. = £1,100,000 ; 
99,000,000f. = £3,960,000 ; and 176,000,000f. = £7,040,000. The 
value of the motor car exports during the same years was 
,500, 000f. £380,000;  30,000,000F. £1,250,000; and 
74,000,000f. = £2,960,000, and that those to Great Britain 
increased from 3,500,000f. = £140,000 in 1902 to 25,000,000f. = 
£1,000,000, and nearly 32,000,000f. = £1,280,000 in 1903. In 1904 
the French automobile industry paid more than 12,000,000f., or 
£148,000, to taxes to the State, and, directly or indirectly, 
employed 300,000 persons. 


AIR-COOLED cylinders are employed in the Mahoning 
motor car which is of the Oldsmobile type. The radiating portion 
of the cylinder and head is covered with rings of copper spirals, 
‘hese are of square section wire made into a triangular coil, lin. 
deep, that is strung upon copper ribbon, then wound round the 
cylinder walls under a tension of 1800 lb., after which the whole is 
electroplated, by which means the copper spirals become practically 
part of the cylinder. An auxiliary exhaust port 1s fitted ; 
194 square inches of radiating surface are provided per square inch 
of cylinder wall, and with a cooling fan running it is stated that 
after five hours’ run, in the factory, at 900 revolutions per minute, 
» — head was cool enough to take hold of without burning 
the hand, 





MISCELLANEA. 


SourHport has just received a new self-righting life- 
boat, for use on the Lancashire coast, 


Ir is expected that the Widnes and Runcorn Trans- 
porter Bridge, which will connect Lancashire and Cheshire at 
these places, will be open to the public in about six weeks. 


Owinc to the rush of tonnage from all quarte 
, ; rs to 
Australia, grain rates have dropped considerably of late, and have 
— about reached the International Sailing Ship Union’s minimum 
gures, 
Ir has been decided by the Society of Motor M 
i anu- 
facturers and Traders to hold its next exhibition at Olympia > 
November next, simultaneously with the Paris Motor Car Exhibi- 
pecan are being taken to provide further floor space for 
exhibitors. 


AN innovation is to be made in the drawing-office staff; 
in Chatham and Sheerness Dockyards by the aks of Prccery 
a ba ay aaa. cneeane of the candidates for entry 
in these es' ishments, an 6 staff of i 
work is to be reduced, 2 i anette me 


AccorDING to Cold Storage, the Surrey Commercial 
Docks Company is about to have large cold stores built. The 
cold storage accommodation which the London and India Docks 
can boast is of more than 2,500,000 cubic feet capacity, but the 
Surrey Commercial Docks scheme is not so ambitious as that, 


_ Tue people of Shrewsbury have been suffering great 
inconvenience in consequence of the failure of the town’s drinking 
water supply, which is obtained from old-fashioned street conduits, 
Recently drinking water was unobtainable in many districts, and 
the residents were compelled to carry water more than two miles. 


Or is to be pumped 2000 miles from wells in Indian 
territory to the Standard Oil refineries in New York City, The 
route of the pipe line, which is said to be now ready for operation 
is from Red Fork to Kansas City, to Whiting—near Chicago—to 
Cygnet, O., through Pennsylvania to Olean, N.Y., across New 
Jersey and under the Hudson and East Rivers to Greenpoint, N.Y. 


Art the forthcoming annual meeting of the Association 
of Chambers of Commerce of the United Kingdom the question 
of the development of British canals will be very fully discussed, 
The agenda includes five resolutions on this subject, proposed by 
the Bristol, Manchester, Liverpool, Hull, and Belfast Chambers 
the majority of which uphold the opinion that any such develop. 
ments decided upon should be carried out by the Government, 


Ir is announced that President Palma has issued a 
permit for automobile and auto-boat races, to take place in Havana 
during this month. The course for automobiles will be 204 miles on 
the round trip, being on the San Cristobal-road. The auto-boat tests 
will consist of three races. On the last day of the automobile race 
a tour will be made of the principal points of interest in the pro- 
vince - Havana, the affair ending at night with a parade and 
carnival. 


_A GREAT eruption from the volcano of Momotombo, in 
Nicaragua, is reported to have begun on January 16th. The moun- 
tain is situated on the north-west shore of Lake Managua, some 
90 miles distant from the route proposed for the Nicaragua ship 
canal. Momotombo is about 600K, in height and has been prac- 
tically extinct for many yec's. It was referred to by the Nicaragua 
Canal Commission of 1895 in its report as “ still giving evidence of 
a moribund vitality.” 


Tuer seam of coal for which the three ports, Newport, 
Cardiff, and Barry, are having a parliamentary fight this session, 
has at length been struck at Ynysddu, Monmouthshire, the scene 
of the fatal accident a few months ago caused by the slipping in of 
a portion of the shaft. The new seam is 10ft. thick. The develop- 
ment of Ynysddu coalfield opens up a virgin area, and it is stated 
that three railway lines are asking for powers to connect the new 
colliery with their systems. 


THE Ossett Corporation and the Castleford Urban 
District Council are proposing to present a joint Bill to Parliament 
which seeks — for these two authorities to acquire by 

urchase the Deanhead Reservoir, which is within the confines of 

Yorkshire, and which is the feeder of the river Calder. The 
scheme—for which the engineers are Messrs. Fairbank and Son, 
of York—also includes the construction of filter beds and the 
laying of over 29 miles of pipe line, and would involve a total 
expenditure of some £627,000. 


At a meeting of the Thames Conservancy Board on 
Monday, the Lower River Committee reported that communica- 
tions had been received from the valuer of the London County 
Council with a view of arranging for the transfer to the Council of 
the steamboat piers belonging to the Conservators, as contemplated 
in the Thames River Steamboat Service Act, 1904, which em- 
powered the Council to enter into agreements with the Conservators 
for that oe oy The Committee's recommendation that the 
transfer should be carried out was agreed to, 


At the House of Commons recently, the Senior 
Examiner of Standing Orders had before him the East London and 
Lower Thames Electric Power Bil!. The Bill provides for the in- 
corporation of a company, with a capital of 200,000, to supply 
electrical energy over a wide district, including the metropolitan 
boroughs of Hackney, Bethnal Green, Stepney, Poplar, Deptford, 
Greenwich, and Bermondsey, and the county borough of West 
Ham, and a large part of the county of Essex. Lands have been 
scheduled for generating stations in Greenwich, West Ham, and 
Grays Thurrock. 


THE water supply of Leicester has been reduced by 
one-third by the cutting off of the service for eight hours per day. 
The water famine has been brought about by the dry autumn and 
winter. The Corporation reservoirs now contain only about eight 
weeks’ supply, and the chief reservoir is over 18ft. below the weir 
level, whereas at this time last year all were overflowing. 
Arrangements have been made for pumping water from the river 
Soar and smaller streams for flushing the sewers, so as to safeguard 
the public health. The population supplied with water by the 
Leicester Corporation comprises over 264,000 persons, 


AccorpinG to the information which the German Iron 
and Steel Producers’ Association bas been able to collect, the 
output of raw iron in Germany and Luxembourg during January 
amounted to 766, tons, as compared with 871,194 tons in 
December and 831,053 tons in January, 1904. In addition to a 
falling off in output in the Saar district, there is also a falling off 
in the production of raw iron in various other districts as the 
result of the recent strike. In Westphalia and the Rhine region 
the output amounted last December to 354,347 tons, and in 
January to 276,601 tons—that is, a decrease of 77,746 tons, 


THE entry form for motor boats to represent Great 
Britain in the British International Cup Race has now been issued 
by the Automobile Club, and copies can be obtained on application 
to the secretary. The entrance fee payable to the Automobile 
Club of Great Britain and Ireland is the same as that te the Auto- 
mobile Club de France, namely, £20, one half of which will be 
returned if the boat is actually present at the start. If more than 
three entries are received—that being the maximum number of 
boats that can represent Great Britain—the Automobile Club of 
Great Britain and Ireland will hold an eliminating race for the 
ener of the three British boats, Three voats have already been 
entered, 
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With this week's number is issued, as a Su; 
Drawing of a Horizontal 


.? lement, a Two-page 
Compound Corliss Mill Engine. 
Every copy as issued by the Publisher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should they 
not recewve ut, 
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hi -son can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


427 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4” All letters intended for insertion in Taw Encinemr, or containing 

tions, should be ypanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

42” Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 








A. J. C.—The article to which you refer appeared on page 601 of our issue 
of the 16th December last. 

A. H. H.—You will find drawings of a chain rammer in British patent 
specification No, 20,104, 1904, a short abstract of which is given on 
page 28 of our issue of 28th January last. Hydraulic rammers are 
generally uscd in our Navy. 

R. N. G, (Kingston).—Next time you are in London go to the Patent- 
office Library, Southampton-buildings, Chancery-lane, sign your name 
in a book at the door and walkin. You will find quantities of engi- 
neering papers and books, and will be able to decide for yourself which 
one will suit you best. 

A. H. B.—The question you raise as to the speed of the engine at the 
time of the derailment was discussed in our leading article last week. 
You will see that we have arrived at nearly the same conclusions as 
yourself. It seems, from the figures given, unlikely that the speed was 
greater than from 35 to 40 miles an hour. 

Basco.—On looking more carefully into your figures we see that you 
are approximately correct. Actually to compress 400 cubic feet of 
free air adiabatically to 45 lb. r quires 444 horse-power, whilst to 
compress the same amount to 2lb needs only 3-35 horse-power. It 
would certainly, therefore, be cost!y in power to use the air from your 
compressor for the cupola, but it might still pay you better than 
putting down a blowing engine if the quantity of air required is small. 
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MEETINGS NEXT WEEK. 


InsTITUTE OF Marine Enoineers.—Monday, March 6th, at 8 p.m., at 
58, Romford-road, Stratford, E. ‘ Fuel Testing.” 

Society or Arts.—Monday, March 6th, at 8p.m. Cantor lectures: 
IV. ‘‘ Internal Combustion Engines,” by Dugald Clerk, M. Inst. C.E. 

Roya InstiruTion oF GreaT Britain.—Friday, March 10th, at 9 p.m. 
Discourse, ‘The Structure of the Atom,” by Professor J. J. Thomson, 
LL.D., D.Sc. F.R.S. 

Tas Junior Ixstirution or Exoisgers.—Saturday, March 1th, at 
8p.m. Visit to the New Ritz Hotel, Piccadilly, to inspect the ‘‘ Gage 
Skeleton ” System of Constructional Engineering. 

Tae AssocIaTION OF ENGINEERS-IN-CHARGE.—Wednesday, March 8th, 
at 8 p.m., at the St. Bride Foundation Institute, Bride-lane, Fleet- 
street, E.C. Paper, ‘* Water Softening,” by J. J. Lassen. 

Society or Esxaingers.—Monday, March 6th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
“The Transport Possibilities of our Inland Navigable Waterways,” by 
Benjamin H. Thwaite. 

Tue Institution oF Crvit Enoingrrs.— Tuesday, March 7th, at 
8p.m. Ordinary ting. Di ion, ‘*Surfac ing Plants, and 
the Value of the Vacuum Produced,” by Richard William Allen, Assoc. M. 
Inst. C.E. Friday, March 10th, at 8p.m. Students’ meeting. Papers: 
“The Purification of Sewage.” by F. G. Helsby, Stud. Inst. C.E. ‘The 
Purification of Sewage by Hydrolysis and Oxidation,” by F. O. Kirby, 
B.Sc., Stud. Inst. C.E. 

Tue InstrruTion or Evecrrica, Enoingers.—Thursday, March 9tb, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary general meeting. Report on experiments 
carried out at the National Physical Laboratory: ‘‘On the Effect of Heat 
on the Electrical and Mechanical Properties of Dielectrics” and “‘ On the 
Temperature Distribution in the Interior of Field Coils,” by Dr. R. T. 
Glazebrook, F.R.S. ‘On the Temperature Curves and the Rating of 
Electrical Machinery,” by R. Goldschmidt. 
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MOMENTARY STRESSES IN METALS, 


Tue physicist—the man of pure science—fre- 
yuently presents the engineer with problems, the 
solution of which seem to involve excursions into 
the mystic land of metaphysics. In everyday work 
we forget how little we know of the true conditions 
of life; or the precise nature of the phenomena 
which we observe. But, as we have said, now and 
then our ignorance is brought home to us, and we 
are forced whether we like it or not, either to 
ignore the hidden in Nature, or to travel on a road 
of thought with which very few of us are in any 
way familiar. An example of the kind is supplied 
by a paper read before the Royal Society on the 
16th of February by Mr. Bertram Hopkinson, M.A., 
Professor of Mechanism and Applied Mechanics at 
Oxford University, on “ The Effects of Momentary 
Stresses in Metals.” Mr. Hopkinson begins by 
referring to investigations carried out in 1872 by 
his late father, Dr. John Hopkinson, on the effect 
of a blow delivered by a falling weight on the end 
of a long suspended wire. That investigation was 
incomplete, because no means of measurement 
sufficiently delicate then existed. Mr. Bertram 
Hopkinson has, however, devised and constructed 
a most ingenious ballistic extensionometer, and 
with this he has carried out experiments the 
results of which are embodied in the paper we 
have named. 

With the mathematics of the subject as set forth 
with some elaboration by Mr. Hopkinson we do 
not propose to deal. Our concern is with general 
principles—at all events, for the moment. It 
suffices for our purpose to give one or two extracts 
which contain the gist of the whole matter :—“ The 
general result that I have obtained is that iron and 
copper wires may be stressed much beyond the 
static elastic limit, and even beyond their static 
breaking loads, without the proportionality of 
stresses and strains being substantially departed 





from, provided that the time during which the 
stress exceeds the elastic limit is of the order of 
tas Sec. or less.” And gain in another place :— 
“These results were fully confirmed by a large 
number of experiments in which different steady 
tensions were applied. The general conclusion in 
that in this material, which has an elastic limit c‘ 
40,000 lb., or 17:8 tons per square inch, and breaks 
at 28-5 tons, a stress momentarily exceeding 
75,000 lb., or 334 tons, and exceeding the static 
elastic limit for a time of the order of 55 see., 
may be applied without any very great failure of 
elasticity. It may be further noted that a blow 
from a height of 10ft., giving a tension momentarily 
exceeding 900 lb., produces a permanent extension 
of one-three thousand five hundredth part, or one- 
thirtieth of the ultimate extension caused by a 
steady load of 700 lb.” 

It will be seen that Mr. Hopkinson did not break 
his wire. It was 20ft. long. Hung against a wall, 
it was fixed at the top, and carried at the bottom a 
small stop. A steel cylinder, weighing 1lb., threaded 
on the wire, was allowed to fall from various heights 
on to this stop. The momentary extension produced 
on the wire by the shock was registered by the 
ballistic galvanometer to which we have referred 
above. The fact with which we have to deal is that, 
provided the duration of the stress in point of time 
did not exceed the one-thousandth part of a second, 
the wire would stand without acquiring permanent 
set a much higher stress than it would endure if 
the stress were continuous. That as we say is the 
fact. Where shall we find the reason for the fact ? 
There are two factors which must both be con- 
sidered in trying to arrive at an explanation. The 
first is the nature of the stress, or rather, the 
method of its application; and the second is the 
part played by time, or, to be more accurate, 
duration. In point of fact, we have here the old 
question so often put and incapable of a direct 
answer, “ What is the force of a blow?” At the 
moment when a shot strikes an armour plate, we 
say that its energy is, say, 10,000 foot-tons. But it 
is 120,000 inch-tons, and so on. Space, time, and 
velocity are all concerned in fixing “the force of a 
blow.” 

Now, it will be seen that no matter how short 
the duration of the application of the stress, that 
stress was 2 maximum on first contact with the 
stop, and had died away to nothing at the end, 
because the stress was due entirely to the momentum 
or vis viva of the little falling weight. When it 
struck the stop it was moving at its highest velocity 
and exerted its maximum effort. Next, let it be 
supposed that some movement must take place in 
the wire before its parts are brought into the con- 
dition essential to resist stress. It will be seen at 
once that this “ willingness to move”—if we may 
coin a phrase—is present just when the striking 
force is greatest, and that, in so far, the stress is 
least ; for it must be kept steadily in mind that it 
is not the force of the blow that measures the tension, 
but the energy of the resistance, because no effort 
can exceed the resistance, there being, by Newton’s 
third law, no such thing as an unbalanced force ; 
and, inasmuch as the energy of impact continuously 
dies away, while that of resistance augments, the 
result obtained is just that which might be, but 
hitherto has not been, anticipated. If this view be 
right, then the deduction drawn by Mr. Hopkinson 
is misleading, because the wire never was really 
submitted to a stress as great as he supposes. The 
one-thousandth part of a second is a very small 
quantity, but, smal as it is, the effort of the striking 
weight can be represented by one curve, falling from 
some quantity z to other quantities 7,, 7,, and so 
on, until zero is reached. On the opposite side we 
have the resistance of the wire, which may also be 
set out in a contrary curve, rising from nothing to 
Ys, Y,, &ec. These curves cross at some point, and 
that is the locus of maximum stress. That all this 
is quite probable is shown by the circumstance that 
very strong bars can be bent through minute dis- 
tances by extremely small forces. In fact, it is 
doubtful if any metal can resist an effort without 
undergoing some deflection or extension or com- 
pression. Thus, a heavy lathe bed may be bent by 
the pressure of the hand. 

We do not pretend to advance this theory as a 
final explanation of the observed facts. If, how- 
ever, we reject it, we are carried at once to the con- 
sideration of the second factor to which we have 
referred above, and this is the effect of time, or 
rather, of duration on the structure of the metal, 
and the forces working within its substance; and 
here we get on the border at least of metaphys‘cs, 
and the question of what time is. The statement 
that if the duration of an effort is short it produces 
less effect than if it were prolonged is, of course, in 
effect not new. We have all heard of constan‘ 
dropping, and its results, and the story of th» 
pitcher is told in most nurseries. But when we 
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come to deal with very minute periods the mind 
forms a different concept, and one which is ex- 
tremely elusive. Thus, for example, we begin to 
ask ourselves, can there be such a thing as instan- 
taneous acceleration, and, if there is not, how is it 
eluded? Is it not the method and manner of 
elusion which confers peculiar characteristics on 
broken metals? Let us suppose for a moment 
that Mr. Hopkinson’s falling weight was absolutely 
hard and inelastic, and that the stop on the wire was 
the same; then on contact the stop must at once 
move at the same velocity as the weight. Instan- 
taneous acceleration would take place. The condition 
will, we believe, be found unthinkable by most per- 
sons, and the time factor is brought in. But the 
part played by time, and how it affects matter, is a 
question of pure metaphysics, regarded from one 
point of view. Yet the question of how instan- 
taneous acceleration is avoided is not necessarily 
metaphysical at all, and has a most important 
bearing, as we have said, on the behaviour of metal 
under shock. Many years have elapsed since the 
late David Kirkaldy showed that the character of 
the fracture of a bar of iron depended on the time 
occupied in breaking it. The statement that a bar 
of iron, which broken slowly showed a fine silky 
fibrous fracture, when broken suddenly had a 
fracture coarsely crystalline, startled the whole engi- 
neering world. No definitive explanation of the 
fact has ever been framed. The most usually 
accepted seems to be that the crystals are always 
there, and that a gradual effort drags them apart 
and breaks them up until they form fibres. It 
seems, indeed, to be impossible that crystals should 
be suddenly formed out of fibres at the moment of 
fracture. 

It is not easy to see just yet what may be the 
practical application of the very interesting experi- 
ment made by Mr. Hopkinson. Beyond all doubt, 
however, it adds to our knowledge of how metals 
behave under stress. If this and kindred investiga- 
tions carry us into cloudland as to the ultimate 
constitution of metals, that cannot be helped. Steel 
differs from a liquid not in kind, but in degree. A 
liquid differs from a gas not in kind, but in degree ; 
and pursuing the analogy, we may say that a gas 
differs from the ultimate ether only in degree, not 
in kind; and so we come to Sir Oliver Lodge’s 
proposition, that all matter is electricity ; and to 
Professor Osborne Reynold’s, that we and the 
universe are nothing but ether waves. Pure specu- 
lations like these are rendered thinkable by such 
discoveries as those made by Arnold and Stead and 
Hopkinson, to mention only a few of the men who 
are gradually extending the engineer’s knowledge 
concerning the materials which he uses, until he 
finds himself on the track of a new concept of the 
order of things mundane. 


AN EMPLOYERS’ UNION FOR WORKMEN. 


ALTHOUGH man is naturally a combative animal, 
and one of the reasons why workmen band them- 
selves in unions is not improbably the hope that 
at some time or other they may take part 
in a fight with their employers, it is very cer- 
tain that a more powerful motive with the majority 
of men is that they thereby make provision for sick- 
ness, for lack of employment, and, in some cases and 
to a certain extent, for old age. There are, of 
course, unions which are purely protective or 
aggressive, unions which offer no more benefit to 
their members than the power of fighting which 
results from cohesion, but it is safe to say that the 
numerically more powerful societies are those which 
offer “a return for your money ”—in other words, 
benevolent associations or unions having benefit and 
pension branches. With this fact as a foundation, 
the suggestion has been made, on more than one 
occasion, that employers themselves should establish 
benefit clubs, or whatever we may choose to call 
them, for their workmen. There are, of course, 
in many works sick clubs to which the workmen 
are obliged to subscribe a certain small amount 
weekly, but we do not think there is anywhere 
a fund of the kind we have in mind, run under the 
supervision of the employers, that provides, not only 
against illness, but also against out-of-employment 
and old age. 

We are glad to see that Mr. A. P. Turner, 
of Ipswich, does not consider the establish- 
ment of an employers’ union for workmen as 
an impracticable scheme. In an address to the 
Ipswich Engineering Society delivered last Novem- 
ber, and of which a printed copy has just reached 
us, he says: ~-“ Trades unions will continue to wield 
their power and retain their numbers until security 
and protection in his old age is offered the intelligent 
workmen in some otherform; andI am convinced that 
by this means, and this means only, will'a real 
awakening be secured—when an association of 
employers shall themselves form the real trade 





union of their workmen—when faithful service 
shall receive its security of tenure—when super- 
annuation shall be more assured than at present by 
the funds of a society liable to be weakened by 
strike payments, &c.—when sick benefit societies 
shall be centralised and placed upon a far more 
equitable and beneficial basis than most of the 
existing ones are to-day, and when donation benefits 
shall be allowed for workmen out of employment, 
who in times of bad trade in one district shall be 
helped toobtain employmentin another district under 
an employer who is a member of the same associa- 
tion.” That such ascheme as is here foreshadowed 
is not wholly Utopian is proved, according to Mr. 
Turner, by the fact that some of our railway com- 
panies have already found it possible to establish 
something of the kind. There is, however, it must 
be admitted, a wide difference between the condi- 
tions which obtain in a railway company and those 
of manufacturing works. In the first place, the fact 
that men from one cause and another do not 
remain permanently under one master is a 
difficulty that has to be faced. It has been 
thought that this migratory tendency might be 
checked by obliging the men to invest money with 
one employer. To that there is the very obvious 
reply that no coercion of the kind is practicable ; 
interference with personal liberty even: in a small 
degree will not be tolerated. Moreover, it would be 
impossible for any large firm, or, indeed, for that 
matter, for any firm, large or small, to bind all its 
workmen to remain indefinitely in its service, since 
slack times, when it becomes necessary to discharge 
hands, are bound to occur. But whilst such a 
scheme would be impracticable with each works 
as a separate unit, if an association of employers 
for the purpose were formed, as Mr. Turner sug- 
gests, the case would assume a new aspect. Then 
it would be possible for a workman to pass from 
one district to another with a certainty of employ- 
ment, and since the advantages offered by such an 
arrangement would be incontestably of the highest 
value, the best and steadiest workmen would desire 
membership of the association, whilst the peripa- 
tetic habit which displays itself in certain men 
could be discouraged by simple regulations. Pre- 
suming, then—it is, we admit, a large presumption 
—that the natural dislike of the workmen to 
co-operate with their employers, and their distrust 
of all persons in authority to have been overcome, 
could such a scheme be made to pay? Mr. 
Turner says Yes, and points to the fact that the 
workmen’s unions are flourishing concerns. This 
is a cogent argument, and we are disposed to 
believe that a fund of the kind could be put on 
a sound financial basis. Let us consider it in 
some detail. We will suppose that the conditions 
which the benefit society offers are continuity of 
employment, sick benefit, out-of-work benefit, 
and old-age pension. In return it is to receive 
from the workmen as much as they at present pay 
to their unions, and a certain amount, shall we say 
half the sum, collected from the men, from the 
employers. Taking the best of our unions as a 
basis we find that the average weekly contribution 
per working member of the Amalgamated Society is 
1s. 8d., and the figures for Ironfounders and Boiler- 
makers’ Societies are approximately the same. 
Thus, from every hundred men employed a weekly 
sum of about £8 could be collected, and this being 
raised to £12 by the employers’ subscription, would 
be sufficient to pay for more than the average number 
out of employment and sick. The remainder of the 
sum could be devoted to pensions for men incapable 
of working. Turning to our same source of informa- 
tion, the Amalgamated Society of Engineers, we find 
that 5100 inen are at present in receipt of pensions 
ranging from 7s. to 10s. a week, and that the con- 
ditions to secure a pension are that the workman 
shall have been a member for a minimum of twenty- 
five years—securing then the minimum pension 
—and that he is physically unfit for further work. 
On these terms it would be—we say it without 
hesitation—possible for a great employers’ and 
workmen’s federation, with a huge capital, 
part of which could at any rate be profitably 
invested, to improve in many respects. There 
is enough in these rough figures to show that the 
scheme discussed is not entirely beyond the scope of 
practice, and, indeed, that a sound financial basis 
is possible is proved, as Mr. Turner remarks, by 
the fact that the unions, which frequently expend 
their funds on expensive strikes, are still able to 
maintain their benefit branches in sourd positions. 
That some scheme of the kind outlined will be 
necessitated by the conditions of work in the not very 
distant future will be readily believed. In Germany 
already the matter has been taken up by the Govern- 
ment, and a lawis enforced which obliges every work- 
man and every employer to contribute toa fund which 
provides for sickness and superannuation. The 
sums, indeed, that are provided are, in our eyes, 
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paltry—the pension amounts to between 2s. and 5g 
per week—but whilst that is a scheme which benefits 
the workman at the advantage of the employer, the 
plan that Mr. Turner has in mind being partially 
under the management of the employers, and hold. 
ing out to the workmen those inducements to 
steadiness which we have faintly indicated, would 
be, in the security from trade disturbance along 
which it would ensure—both by the greater ¢o. 
operation between the men and masters, and because 
it would induce men to put their earnings into g 
fund from which they were sure of its return, 
instead of into societies which spend much of it jn 
frequently profitless fighting—well worth the cost, 
The work that is here discussed is, indeed, being 
done in a measure by the benevolent societies and 
by the unions, but how much more could be done if 
the employers, the great capitalists of the country, 
were to co-operate with the people to steady em. 
ployment, to ameliorate the miseries which attend 
enforced idleness and want, and to provide for the 
incapable and the aged ? 


PROBLEMS OF THE STEAM ENGINE. 


Ir we examine published records of the per. 
formance of steam engines it will be found that 
pumping engines come first; next in the list of 
merit are marine engines, and lastly we have mill 
engines of the better sort. It is to be clearly 
understood that we admit freely that there are 
exceptions to the rule; but the fact remains that so 
far as published reports go the three different 
classes of engines seem to stand in the order we have 
named. Much may be learned from the facts if 
we set ourselves to discover the causes of the 
differences which obtain in the amount of power 
that can be got from a pound of steam. 

What are the peculiarities of each type of engine 
dividing it from other types? So far as general 
principles are concerned, it may be said there are 
no differences. The pressures are the same, the 
quality of the steam the same, the ratios of expan- 
sion the same. We think it may be said, without 
much fear of contradiction, that the pumping 
engine and the marine engine have an advantage 
over all other types of steam engines, in that the 
load is quite steady. It varies very little over long 
periods of time, and the working of the engines is 
continuous. In other words, the character of the 
work done materially affects the price paid for doing 
it. It is, of course, known by most engineers that 
there is a better speed for every steam engine, and a 
better ratio of expansion than any other. Why this 
should be so is another matter; but the fact being 
as it is, we see that the marine engine does day 
after day for long periods the same work. This is 
also true of the pumping engine. It is not true 
of the mill engine, and it is especially not true of 
the electric -power-house engine, in which the load 
constantly varies. It must be understood that we 
have in mind now coal bills, as well as the number 
of pounds of steam required to develop an indi- 
cated horse-power. Any engine which stops run- 
ning at night, or even for a couple of hours, must 
be warmed up again when it starts, and the 
expenditure of fuel in “ warming” a big engine is 
no small matter. But leaving this out, and assum- 
ing that the engine is constantly running, the fact 
remains that more steam and more coal are required 
when the load is irregular than when it is steady. 

But when we have made full allowance for the 
influence of fluctuations in the load, we have 
still to consider unsolved problems ; and the pity of 
it is that if only we could find the answers much 
advantage would be gained. Why is it that steam 
engines very closely resembling each other, and 
doing similar work, are so frequently found to differ 
in economical efficiency over wide ranges? Absolute 
uniformity of performance seems to be wholly un- 
attainable ; and engines in which every device that 
science can call praiseworthy has been introduced 
are beaten by machinery which does not make any 
claim to the provision of modern requirements. The 
direct result of this ignorance is a wide diversity 
of opinion among engine builders. It is only 
necessary for any one to read a paper on 
steam engine performance to set half-a-dozen 
worthy people by the ears, each giving expression 
to the acquired facts of a different experience. One 
man claims for intermediate reheating immense 
advantages; another asserts that reheating does 
neither good nor harm, while a third regards it as a 
wasteful device, full of promises which it never 
keeps. Which one of our readers has had a different 
experience with engine builders? If only it could 
be known why jacketing, for example, is of use in 
some cases and of none in others, a great deal would 
be gained; but the most careful experiments and 
the most elaborate investigations have hitherto 
failed to clear up the puzzles or solve the riddle that 
steam jacketing presents. 











Marcu 3, 1905 


THE ENGINEER 


221 








—— 
This and many other difficulties have been 
attacked by the mathematician, and volumes have 
been written on Carnot’s theorem, entropy, specific 
heat, internal molecular work, initial condensation, 
the effect of water in the cylinder, and so on, and none 
of these things appear to bring us nearer to certainty 
of result or accuracy of prediction. No one can 
tell now beforehand with certainty how much steam 
er horse per hour a new engine will use, and 
guarantees are invariably based, not on calculation, 
hut on precedent. If an engine of a given kind has 
required but 12 lb. of steam per horse per hour, 
then it is safe to assume that, other things being 
equal, a sister engine may be guaranteed to get on 
with 13 lb. of steam. The weak point in modern 
steam practice is that engineers are unable to agree 
about the influence of any factor that can be 
named. Thus, to cite an example, recently it has 
been maintained—and the proposition has been 
backed up with a great amount of practical evidence 
in its favour—that a reduction of clearance to the 
smallest possible amount will be found an essential 
to high economy. But, on the other hand, most non- 
rotative pumping engines of, say, the Davey com- 
pound type are in the very front rank for economy, 
and yet they have a variable and sometimes an 
enormous clearance. Again, the intermediate and 
low-pressure cylinders of every triple-expansion 
engine have the intermediate’s receiver, playing the 
part of clearance spaces, and that of the worst kind; 
while the Woolf engine, without a receiver, and with 
very moderate clearance, is rather less economical 
than the normal engine. 

Up to the present so little has been done in the 
way of solving such problems as these and many 
others, that we are tempted to think that our 
methods must be wrong, and that the whole system 
of investigation requires to be remodelled. Instead 
of dealing with the steam engine, why not try what 
can be learned about steam itself? An example 
of desirable research is supplied by the admirable 
paper from the pen of Professor Smith, on the 
specific heat of steam, published in THE ENGINEER 
for February 3rd and 10th. Unfortunately there is 
a prevailing belief that everything is known about 
steam that can be known. Nothing is further from 
the truth. Beyond a few general facts as set forth 
in steam tables, of pressure, volume, and so on, 
nothing is known about this most remarkable and 
unstable fluid ; and until accurate information has 
been acquired the so-called theory of the steam 
engine will never be made to accord with practical 
results. A new school of research is being esta- 
blished in Manchester. May we suggest the life 
history of steam, from its cradle to its grave, as a 
subject clamouring for consideration ? 
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THE SIMPLON TUNNEL. 


Wirs the final joining of the Italian and Swiss head- 
ings of the Simplon Tunnel on the 24th ult. was brought 
to an end the first and most important portion of one of 
the greatest engineering feats which have ever been 
undertaken. In its very length—some 12} miles—the 
Simplon was easily ahead of all previously pierced 
tunnels. This in itself would have made the enterprise 
notewcrthy, but we doubt if there has ever been an 
engineering work in which so many unforeseen difficulties 
have been met with and overcome. Almost from the 
outset troubles appeared on the Italian side. Here the 
inflow of water—of ordinary temperature, be it said— 
was in such quantity as seriously to hamper the 
work, and to throw it behindhand, as compared with 
the progress made on the Swiss side. Our readers 
have had ample opportunity of studying the subject in 
all its bearings in the two series of articles which we have 
published at intervals during the boring operations. The 
inburst of cold water, however, became almost as nothing 
when compared with the hot springs which were en- 
countered nearly in the middle of the tunnel. As already 
explained, the boring on the Swiss side got ahead of the 
work on the Italian side. Consequently the central 
and highest point was reached and passed by the 
miners from Brig, who then commenced the down- 
ward grade to connect up with the headings from 
Iselle. As long as the downward slope had favoured 
the draining away of infiltration water towards the 
tunnel opening all had gone comparatively well, in spite 
of the high temperature of rock, air, and water. For 
a while even good progress was made on the down- 
ward slope towards the Italian opening, but finally, due 
largely to the lack of sufficient water in the mountain 
streams outside the tunnel, turbines were stopped, and 
there was not sufficient power available to keep under 
the inrush of hot water. For this reason it was found 
impossible to continue the boring from the Swiss side, 
and all efforts were concentrated on pushing forward 
uphill from Iselle. So the engineers continued their 
labours, and carried through one of the most arduous 
tasks ever successfully brought to a conclusion. Every- 
thing seemed to combine against them, but they kept on 
with dogged pertinacity. In another column we print 
an article which emphasises the enormous difficult 
of the undertaking. The water temperature was as zonsh 
as 116 deg. Fah.—too hot to be borne, for any length of 
time at all events, in contact with the skin. Still, the 


alignments and measurements, a point was reached when 
it was known that one blast would perforate the remain- 
ing diaphragm of rock, and unite the two headings. 
Every preparation had been made to cope with the rush of 
impounded water, and when the blast was fired it appears 
that everything went well. The water all found its way 
down to the Italian side, and the tunnel was open from 
end to end. Though delayed beyond what was at first 
anticipated, the Simplon Tunnel was bored more than 
three times as fast as that under Mont Cenis. Much, of 
course, remains to be done, but by far the worst of the 
work is over, and all the engineering world must surely 
join heartily in congratulating the engineers and con- 
tractors on the splendid result of their efforts. 


SPARKBROOK SMALL ARMS FACTORY. 


Ture War-oftfice attempt to suppress Sparkbrook has 
again failed, and Birmingham is jubilant. Ata meeting 
which was hurriedly called early in the week, Mr. Jesse 
Collings read a short letter from Mr. Balfour to the effect 
that the Cabinet have under consideration certain press- 
ing difficulties connected with Government manufactures, 
and that he had “ pointed out to the Army Council that 
pending the result of such inquiry, no change ought to 
be made in the existing system.’ The immediate result 
of the Prime Minister's action is that dismissals from the 
factory have stopped. There is, however, very little work 
in hand there, and it is probable that if a policy of 
masterly inactivity, which will as surely ruin Sparkbrook 
as the more active crusade is to be arrested, pressure 
will have to be brought to bear upon the War-office to 
give orders for rifles in Birmingham sufficient not only to 
keep the present 750 men employed, but to make it 
necessary to reinstate the 184 who have been discharged. 
There is, as we showed last week, a very strong case for 
the Midland factory, and it is difficult to imagine any 
sound facts for the discontinuance of the manufacture of 
rifles there. We are pleased to see that the case in 
favour of Sparkbrook is being energetically supported by 
prominent men, and we trust that the present agitation 
may result, not only in its re-establishment, but in its 
extension. 








THE CUNARD TURBINE LINER 
CARMANIA. 


Tue launch of the Cunard liner Carmania from the stocks 
of John Brown and Co., Limited, Clydebank, on the 21st ult. 
—an event which in itself contributed nearly one-half 
the total of new tonnage sent afloat on the Clyde during 
February—was noteworthy on other grounds than mere bulk. 
She is, of course, sister ship to the Caronia now on her 
maiden voyage across the Atlantic, but even beyond this 
relationship an importance attaches to the Carmania which 
rendered her launch a notable if not an epoch-marking event. 
She will vitally differ from her sister ship in that her pro- 
pulsive machinery will consist of steam turbines driving 
three lines of shafting and propellers instead of reciprocating 
engines actuating two lines of shafting. Identical in all 
other respects, the performances of the two vessels on service 
are, in consequence, looked forward to as almost certain to 
afford indubitable testimony as to the relative advantages and 
efficiency of the turbine as compared with reciprocating 
engines of the most skilfully designed and perfectly balanced 
character. A large and deeply interested concourse of 
spectators witnessed the send-off of the vessel, the launching 
ceremony being performed by Lady Blysthwood at half-past 
one o’clock. The Carmania only occupied fifty seconds in 
gliding down the ways, and the checking and bringing to 
was successfully accomplished. 

Commenting on the fact that Lady Blysthwood had named 
a previous notable Cunard liner built at Clydebank—the 
Russia—Lord Inverclyde, at a luncheon which followed the 
launch, said that in the Russia and Carmania they had two 
ships which were outstanding specimens of the naval archi- 
tecture of their day. The Russia was one of the most 
advanced ships of her time, and he believed that the 
Carmania was the forerunner of a great change in the con- 
struction of ships for the Atlantic trade, and that she would 
commence a new epoch in marine architecture. In thecom- 
paratively short period between the times of the Russia and 
the Carmania enormous progress had been made by the firm 
who built them. The progress, he was certain, would never 
stop. The firm was, he believed, even now scheming for a 
still greater ship than that at present on the stocks. There 
was no finality in shipbuilding, he added, and they might 
have to consider something even more than turbines. 
Who would say they should not yet cross the Atlantic in sub- 
marines ? 








TRADES UNIONS AND THE LAW. 


As was expected, the labour members of the House of 
Commons propose in the course of the present session to 
renew their endeavours to obtain an amendment of the law 
which shall remove the restrictions hampering those who 
desire to call workmen out on strike. 

The Trade Disputes Bill is introduced by Mr. Whittaker, 
and has received the support of Mr. Bell, Mr. Shackleton, 
Mr. Henderson, Mr. Beaumont, Mr. Johnson, Mr. Burns, 
Sir Charles Dilke, Mr. Runciman, Mr. Paulton, and Mr. 
Fenwick. Clause 1 provides that it shall be lawful for any 
person or persons, acting either on their own behalf or on 
behalf of a trade union or other association of individuals 
registered or unregistered in contemplation of or during the 
continuance of any trade dispute, to attend for any of the 
following purposes at or near a house or place where a person 
resides or works or carries on his business or happens to be 
(1) for the purpose of peacefully obtaining or communicating 
information ; (2) for the purpose of peacefully persuading any 
person to work or abstain from working. This clause is 
inserted for the purpose of overruling Lyons v. Wilkins, 
when it was decided that it is illegal to picket a man’s works 
in order to induce persons not to work with him. Clause 2 
is intended to modify the law of conspiracy. It is proposed 
that ‘‘an agreement or combination by two or more persons 
to do or procure to be done any act in contemplation or 





work progressed, and finally, so accurate had been the 





furtherance of a trade dispute shall not be ground for an 


action, if such act when committed by one person would not 
be ground for an action.”’ 

Finally, by Clause 3 it is proposed that ‘‘an action shall 
not be brought against a trade union or other association 
aforesaid for the recovery of damage sustained by any person 
or persons by reason of the action of a member or members of 
such trade union or other association aforesaid.’’ This clause 
is apparently drafted with a view to reversing the decision in 
Giblain v. Labourers’ Union (1903), 2 K.B. 600, where it 
was decided that two or more persons, such as the officers of 
a trade union, who, by virtue of their position, have special 
power to carry out their design, are not justified in continu- 
ing to prevent, and in fact preventing, a workman who is or 
has been a member of the union from obtaining any employ- 
ment in his trade or calling, to his injury, merely with the 
object of enforcing payment of a debt due from him to the 
union. Not only are such persons themselves liable to the 
workman for the injury so caused by them, but the union is 
also itself liable for the wrongful acts committed by them as 
its agents. 

In view of the fact that a Bill of this kind was read a 
second time in the House of Commons last year, it is pro- 
bable that the new measure will come up for discussion. It 
is, however, doubtful whether it will even pass a second 
reading, in view of the fact that the report of the Royal 
Commission appointed to inquire into the law affecting trades 
unions has not yet been issued. It will be interesting to 
note whether and how far that report advocates any of the 
reforms which are proposed by the labour members of 
Parliament. 








NEW COAL PITS. 


THERE have been coal “finds’’ in various parts of the 
country during the month just closed. One of these is in 
North Staffordshire, on a farm near Cheddleton Asylum. 
Boring operations have been carried on there for some 
months, and recently, at a depth of 246ft., a seam of bright 
coal 4ft. in thickness was struck. Thescene of the discovery 
is the centre of an agricultural district. Meanwhile in South 
Staffordshire additions continue to be made to the known 
coal resources of that field. The Sandwell Park Colliery 
Company some time ago came upon a seam of coal in the 
course of sinking operations at Warstone Fields. Operations 
since then go to show that the seam is nearly six yards thick. 
The proving of the seam and the sinking of drawing shafts 
has been going on steadily. The experimental roads driven 
from the original sinking confirm the belief that a valuable 
seam exists beneath the outlying portion of the company’s 
estate. The drawing shaft, so far, has been carried down 
about 500 yards, and after a greater depth has been reached, 
either by direct sinking or by inclined roads, the company 
will doubtless be in a position to begin to get the coal. 
Then, again, news comes from South Wales to the effect that 
a new seam of coal 10ft. thick has been struck at Ynysddu, 
Monmouthshire. The development of the Ynysddu coalfield 
will, it is said, open up a virgin area, and three railway lines 
are asking for powers to conzect the new colliery with their 
systems, whilst three shipping ports—Cardiff, Newport, and 
Barry—are each anxious to secure the additional export 
trade which the development of the seam is expected to open 
up. Finally, we have the reports of the recent ‘‘find’”’ at 
Dover, at a depth of 1273ft., of a seam 20in. thick. 

Exploration for coal will probably receive an impetus in 
several other parts of the kingdom from the successes above 
mentioned. It will be remembered that some few years ago 
the British coal production was considered enormous when 
200 million tons had been reached, but from the new Home- 
office returns it seems that last year the output was over 
232 million tons—an increase of more than 2 millions, or 
0-91 per cent., thus making a record year’s production. 
And if ‘‘finds’’ continue, the annual output may be 
expected still further to increase. It is curious that more of 
this invaluable mineral should begin to be available just at a 
time when so mucb has been heard about the alleged 
incipient exhaustion of our coal supplies. 











WROUGHT IRON PULLEY. 





A NEW form of wrought iron pulley—primarily intended 
and, we should judge, particularly suitable, for use in the 
Colonies—has recently been put upon the market by 
Messrs. Mackies, Ltd., of Berks Ironworks, Reading. The 
accompanying engraving shows the construction so well 
that but very little explanation is necessary. It is built up 
of a cast iron boss, recessed so as to receive arms made of 














WROUGHT IRON PULLEY 


ordinary flat iron, these being riveted to an ordinary rolled 
iron or steel T, which carries the band. The T is set true 
in the lathe, and it is claimed that this ensures the pulley 
running well, while the T itself gives great strength to the 
whole. The main feature would appear to be the fact that 
if anything should happen to one of the arms, it may be re- 
placed without interfering with the other parts. Moreover, 
since the arms fit into recesses in the boss, the main stress 
does not come on the bolts holding the arms to the boss, but 
on the side of the recess. The pulley may be obtained both 





solid and in halves; it is likely to be found very useful. 
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BOILER FURNACE. 


Tue furnace illustrated herewith is made by Messrs. T. 
Sugden, Limited, 180, Fleet-street, London, E.C. It is 
claimed by the makers to increase very considerably the 
steaming capacity of the boiler, and to enable small and 
inferior coal t> be burnt with advantage. The chief feature 
consists in the even distribution throughout the entire grate 
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surface of the air necessary for combustion, and at the same 
time in heating the latter toa high temperature before it passes 
into the furnace. The arrangement has teen designed to 
prevent blow-pipe action, and also to avoid blow-holes in the 
fire. The forced draught can be adjusted as desired, and by 
this means the boiler can be made to meet any sudden 
demand for steam, only a few minutes being required, it is 
sid, to raise dull fires into good working order. The 
almission of air and steam through the hollow furnace bars 
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Fig. 2 


is claimed to protect them, so that with ordinary care they 
will last for years. Furnaces, we are informed, are now at 
work in which the fire-bars have been in use for a period of 
six years without showing any signs of deterioration. 

The furnace, it is stated, is applicable to all designs of 
steam boilers, and may be worked with induced as well as 
forced draught. It is adapted for burning small anthracite 
coal, coke, or coke breeze. It is also claimed that the heat 

f the furnace is so great that it reduces considerably the 









































Fig. 3 


amount of smoke, and enables coal of an inferior quality to 
be effectually consumed, which would not be possible with 
natural draught. The furnace consists of hollow fire-bars B 
—as shown in the illustration Fig. 1—through which the air 
and steam are admitted to the furnace. The front end of 
the bars are connected to a distributing chamber, which also 
forms the furnace dead-plate. This chamber is of the full 
width of the fire-grate, and is fitted with a hollow cover pro- 
jecting from the front of the boiler and carrying the force 
pipes U. The distributing chamber A is kept supplied with air 
by the action of steam ets blowing into the force pipes, Fig. 2. 





From the distributing chamber the air is evenly fed to the 
fires through the bars, which have perforations on their 
upper surfaces and sides. This uniform distribution of the 
air over the furnace is what is claimed to ensure an even fire, 
and to prevent the possibility of the fire being made to burn 
fiercely in one part whilst it is black in another. The fire- 
bars are closed at the back end, and have longitudinal slots 
on the lower surface to allow any fine ash that might drop 
through the upper perforations to fall into the ash chamber. 
This chamber is kept closed by means of air-tight doors, and 








the distributing chamber is fitted with hand holes and covers 
by means of which any accumulation of dust in the chamber 
can be removed. Figs. 3 and 4 show the system applied to a 
Babcock and Wilcox and to a Lancashire boiler respectively. 








OBITUARY. 


FRANCIS PEACOCK. 

THE death of Mr. Francis Peacock occurred on the 
14th ult., at Tantah, one of the principal towns of the 
Egyptian Delta Valley. Mr. Peacock was from an early age 
connected with the firm of Messrs. Beyer, Peacock and Co., 
of Manchester, but his later career was more intimately, and 
almost exclusively, associated with the Levant. By his death, 
indeed, is removed one of the chief English pioneers of railway 
work and construction in Asia Minor, Mr. Peacock having 
acted from 1869, for a period of twenty-seven years, as loco- 
motive superintendent of the Smyrna and Cassaba Railway. 
In this capacity he left an enduring imprint upon raiiway 
methods in the near Uriert. In 1897, on retiring from his 
post in Smyrna, Mr. Peacock was offered and accepted the 
position of works manager of the Egyptian Delta Railways, 
then in an incipient stage, but now, owing not a little to the 
energy and competence of such men as Mr, Peacock, under 
their chief, Captain Adams, R.E., one of the most flourishing 
railway enterprises in modern Egypt. Mr. Peacock’s final 
retirement took place in the summer of 1902, on which 
occasion a special vote of thanks for his invaluable services 
was passed by the board of directors. Mr. Peacock leaves 
two sons, both distinguished in Egyptian railway practice— 
the elder being chief engineer and locomotive superintendent 
of the Delta Railways, while the second is the assistant 
locomotive superintendent of the Egyptian State Railways. 


ROBERT SINCLAIR SCOTT, 


WE have to record with deep regret the sudden death of 
Mr. Robert Sinclair Scott, of the well-known shipbuilding 
and engineering firm of Scott and Co., Greenock. He died 
from heart failure on Tuesday evening last. the 28th Feb- 
ruary, while hurrying to catch the London train at the 
Central Station, Glasgow. Mr. Scott, who was in his sixty- 
second year, was managing director of the business which for 
the past year or so has been designated Scott’s Shipbuilding 
and Engineering Company, Limited, but which for over a 
century and a-half, and throughout five generations, has 
always been in the hands of the Scott family. Some time 
after the death of his brother, Mr. John Scott, C.B , which 
took place in May, 1903, the business was reconstructed and 
renamed as stated, Mr. Sinclair Scott becoming managing 
director. The works comprise two shipyards, an engineering 
foundry, a graving dock, and a large tidal basin for the out- 
fit of vessels when afloat. Great extensions and rearrange- 
ments have been carried out within recent years to both ship- 
yards and engine works, including the installation of electric 
plant for power purposes, as well as lighting throughout. It 
is well understood that the company as reconstituted was 
taking all measures to secure and carry out a larger share of 
important naval construction work than previously, as well 
as an increased amount of mercantile work, as it is believed 
that it was in connection with the Admiralty work at present 
on hand and with prospective Government commissions that 
Mr. Scott was about to proceed to London. The most 
important naval contract recently entrusted to the company 
was the cruiser Argyll, which is now undergoing completion 
in the company’s tidal basin, but in respect of engines they 
have had a number of important contracts, including the 
engines for the battleship Prince of Wales, built at Chatham 
Dockyard two years ago. So far back as 1803, it is of 
interest to state, the Scott firm supplied the engines and 
boilers to an armed sloop of the same name, and at that time 
also the firm built several vessels for the Admiralty. 


Mr. Henry STRATFORD, silver and electro-plated goods manu- 
facturer, Harwood-street, Shefiield, died suddenly on the 27th ult. 
He was born in Sheffield in 1826, and was apprenticed to Messrs. 
Howard and Hawksworth, silversmiths and electro-platers, On the 
conclusion of his apprenticeship he added to his experience by 
serving with a Birmingham house, Returning to Sheffield in 1854, 
he began business in company with his brother, the late Mr. 
William Stratford, and built up a large connection. During the 
last few* years he has not taken an active part in the work, which 
he left to his four sons, 








AiR-INSULATED transformers are found impracticable 
for pressures higher than 35,000 volts, it being impossible to find 
space for the material necessary to limit the dielectric lux. The 
use of a suitably prepared oil gives, however, a composite major 
and minor insulation having great dielectric strength. In testing 
insulating material, the maximum of the pressure wave applied 
between a conducting cylinder and a wire mounted at its centre 
that produces luminous conductivity in the zone of air next to the 
wire is definite at definite barometric pressures and temperatures, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


DRY AIR IN THE BLAST FURNACE, 


Str,—As a practical member of the Iron and Steel Institute, | 
am following with much interest in search of profit the discussion 
going on in your pages. It is a curious discussion, US0 your 
correspondents speak, without exception, about the furnace, and 
do not refer at all, save incidentally, to what takes place in the 
stoves. As to the blast engines, their function is to pump air 
through the stoves and the tuyeres into the furnace. Now the 
volume of air entering the stove is one thing, that leaving it uite 
another. Your correspondents talk of a furnace using 40,000 
cubic feet of air per minute. I have not the precise temperatures 
present, but taking the temperature at 800 deg. Fah., 40,000 
cubic feet at atmospheric pressure, going into the blowing tubs 
comes out of the stoves as about 96,000 cubic feet, less the reduc. 
tiondue to compression ; say, in round numbers, that 40,000 cubic feet 
of cold air at atmospheric pressure sent into the furnace at 7 |b, 
per inch becomes 30,000ft. Then at 800 deg. and the came 
pressure it will be 60,000 cubic feet ; but the moment it passes the 
lip of the tuyere it falls in pressure and expands, It is besides 
expanded by the further addition of heat in the furnace. To 
deal with volumes of air, as Mr. Harrap and Mr. Elbers both do, 
is quite misleading ; what we want is the weight of air delivered, 
The volume is never constant. Mr. Gayley gives the weight at 
11,700 lb. per ton of iron, or 5-2 1b. of air per pound of iron. 

Now before we can arrive at the value of taking the water out 
of the air we must consider the remarkable interchange of work 
going on between the stove and the furnace. The former 
delivers hot air to the latter, but the stove is heated by the waste 
gases, and thus temperature is raised by the action of the stove, 
We shall see in a mcment what Mr, Gayley says about this. The e 
two, the stove and the furnece, are continually interchanging 
heat, and the question which we have really to handle is the effect 
of water on this interchange. Under no circumstances does water 
find its way into the furnace. It is aH converted into steam gas 
in thestove. We are told that when the air was not dried about 
27,000 lb, of water went into the furnace every twenty-four hours, 
To convert this into steam would only require about 2700 lb. of 
coal, or, say, a ton and aquarter of coke, ‘I'hisis the simplest and 
most straightfcrward way to put the matter. ll that has been 
written about grammes and cilories and thermal! units is quite beside 
the mark—just playing with the subject. The stoves had to do 
more work when the air was moist than when it was dry, by an 
amount which could be supplied by a ton and a-quarter of coke, 
Allowing for waste and superheating, however, I shall double the 
figure, and say that 3 tons of coke had to be put into the furnace 
every twenty-four hours, because the air was not dry. Using Mr. 
Gayley’s own figures given in his paper, I find that the wettest 
air was got in June. Then about 237 United States gallons, or 
1967 lb. of water, went into the stoves per hour. To get rid of all 
this water would represent the maximum possible saving. The 
water had to be converted in the stove into steam gas at 800 deg. 
Fah. or 900 deg. Fah. Allowing 1 Ib. of coke to 10 lb. of water, 
196-7 Ib. of coke would suffice; allowing 1 lb. of coke to 5 lb. of 
water, in round numbers 400 lb. of coke would suffice. But the 
weight of coke per ton of 2240 Ib. of pig iron with normal blast 
was 2210 lb., and with dry blast 1766 Ib., or 450 lb. of coke 
per ton made. Now the furnace was making iron at the rate 
of 15 tons per hour. The economy was therefore 15 x 450 = 
6750 lb. of coke per hour. But, as I have shown above, the maxi- 
mum possible saving in fuel consumption to be obtained by using 
absolutely dry air instead of the moist air of June is only 450 lb., 
or 10-5 per cent. But the air was never absolutely dry—Mr. 
Harrap’s figures may be taken as correct—and, so far as I can 
judge from Mr. Gayley’s own figures, the maximum saving to be 
effected by sending dried air into the stoves would not exceed 
about 5 per cent., and was probably not 3 per cent. How. then, 
is the actual saving of over $0 r cent. to be explained! To what 
wasit due! The fractile steam would be dissociated by the 
high temperature in the furnace, and it appears to me that the 
oxygen set free would be instantly seized by the incandescent coke. 
The hydrogen would rise through the fuel until it came to a place 
where the temperature was low enough to allow combination t 
take place again, when uniting with oxygen, it cou!d restore all 
the heat lost in dissociation. If this is so then the presence of 
superheated steam in the blast furnace represents no thermal loss, 
and the presence of moisture in the air going into the stove repre- 
sents no thermal loss that cannot be covered by a small addition 
to the coke charged into the furnaces, 

I must repeat once more that your correspondents are running 
quite wide of the scent. It is assumed that the presence of 
moisture in the air causes a loss of thermal efficiency. To this | 
answer, so be it; but the loss does not extend beyond the Cowper, 
or other hot-blast stove used. It is represented by the amount of 
heat required to evaporate and superheat to 800 deg. Fah. In the 
case of the Isabella furnace, this was a little over 12 tons of water 
every twenty-four hours ; and to do this I have given 1} tons of coke, 
or, allowing for loss between the furnace and the stove, 3 tons of 
coke per twenty-four hours. No amount of reasoning can do 
away with these figures. For the Isabella furnace, drying the air, 
meant a saving of 3 tons of coke per twenty-four hours, out of a 
total of, say, 400 tons. 

Noamount of reasoning can get over this simple statement of fact. 
If we putatonof water intoa stove, say in the formof spray, that ton 
of water must be evaporated and superheated by the enormous 
incandescent surface of the brick chequer work. It will cool 
down the brickwork by a certain amount, and to maintain the tom- 
perature of the stove, a certain increase in the quantity of gas from 
the blast furnace is necessary. But the quantity of gas available 
depends, other things being equal, on the weight of coke charged into 
the furnace. Therefore, for a given temperature of blast, quantity 
of blast, and ore put into the furnace, more coke must be charged, if 
the air per twenty-four hours contains 12 tons of water than 
would suffice if it weredry, We have every reason to think that tte 
fiercely heated bricks of a stove must be excellent steam makers. 
I put them on a level with a good boiler, and I reckon that 1-251b. 
of coke will suffice to convert into steam, and superheat 10Ib. of 
water. But to leave a margin, I take it for granted that twice as 
much will be wanted, and I assume that for every 10 lb. of 
moisture sent into the stove, 3lb. of coke must be put into the 
furnace. Will Mr. Harrap or any other of your correspondents cay 
where the calculation is, in their opinion, wrong ! e need not 
worry about calories or thermal equivalents. The blast furnace 
manager will see at a glance that the only saving he can hope to 
effect directly in fuel consumption is represented by about 0-3 of 
the weight of moisture abstracted from theair. He can take either 
these figures or those deduced from Mr. Gayley’s paper given 
above. The general result is the same, 

This being so, it remains to be found out to what Mr. Gayley’s 
economy was due. I shall not hazard any theory at present. But 
it is obvious that it must depend for its existence on the faster 
working of the furnace for the reasons you, Sir, have suggested ; or, 
on some special and not understood chemical action going on in 
the furnace, and due toa reduction in the t of hydrogen 
delivered to the burning fuel and decomposing ore, The part 
played by the limestone, the ore, and the slag have all to be con- 
sidered. It is quite clear to me that no calculations carried out 
on thermal lines will help us in any way. It is obvious that the 
furnace drives much faster, and works with less coke when the air 
is dry than when it is moist. But moist air never finds its way 
beyond the stoves. All that passes them is a small quantity of 
superheated steam, or steam gas. In the case of the [sabella furnace, 
apparently, about 80,000 cubic feet of steam gas per hour, mixed 
with 2,400,000 cubic feet of air. These figures cannot, however, 
accurately represent what is going on, in so far as volumes are con- 
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cerned, for none of the data required are available. Thus, no one 
knows what the volume of a cubic foot of steam at 230 deg. Fah. 
becomes at 800 deg. or 900 deg., but the figures serve to illustrate 
my meaning, and that is the only thing necessary about them for 
my purpose, : 

Here we are, however, brought face to face with another matter, 
to wit, the efficiency of the stoves. If that is very low, so that a 
very considerable quantity of coke must be put into the blast 
furnace in order that half a ton or so of water per hour may be 
converted into superheated steam, then, indeed, we can see at once 
where a saving can be effected. I have taken it for granted that 
the practical efficiency of a furnace and stove is about one-half that 
of a good boiler. It remains to be seen if this estimate is wrong. 
Until it has been proved, | must maintain that the augmented 
efliciency of the blast furnace is due, not to a saving effected in 
the evaporation and superheating of water, but to the diminution 
in volume of air dealt with by the blowing engine, as pointed out 
by you, Sir, and to special chemical action in the tuyere zone, the 
nature of which has not to be defined. I may, however, quote 
the following passage from Mr. Gayley’s paper, which seems to have 
been missed by your correspondents :—‘‘ The average analysis of 
the gas for ten days prior to the introduction of the dry blast 
showed CO pepe rs cent., CO, 13 per cent., with an average 
temperature of 538 deg. Later, with dry blast used entirely, the 
average analysis was CO 19-9 per cent., CO. 16 per cent., with an 
average temperature of 376 deg. This reduction in temperature 
of 162 deg. is a necessary consequence of the greater concentration 
of heat in the hearth by the dry blast combustion and the greater 
weight of burden heated by the gas, and represents an important 
saving of heat in the furnace.” 

London, 

February 27th. 


M. I. AND 8, INSTITUTE. 


THE PATENTS ACT, 1902, AND THE PATENT RULES, 1905. 


Sin, —The new Patents Act of 1902 came into force on the Ist 
January, 1905. The chief provision of this Act is that an exami- 
nation shall be made of previous British specifications, to discover 
anticipations of applications for patents made after Ist January, 
1905. It being an unknown quantity, there was a general rush 
on the part of inventors to get their applications in before the end 
of the old year. This was, no doubt, due to three causes :— 

(1) The desire that their applications should be made and 
examined under the old rules that they knew and had experi- 
ence of, ‘ 

(2, The desire to have nine months, instead of six, in which to 
elaborate their experiments, and prepare for a complete specifica- 
tion, 

(3) A doubt created in the mind of the inventor or his patent 
agent as to whether there was sufficient novelty in his application 
to pass the examiners without having his specification labelled in 
a manner that is not commercially desirable. 

Certainly, whichever of these causes was the operating one, and 
in some cascs perhaps two or all of these causes had their effect, 
the increase in the number of applications for the last week of the 
year 1904 was most marked, In the first six days of 1905 there were 
321 applications, but in the last three days, the 29th, 30th, and 
3lst, of 1904, there were 1014 applications. The number of appli- 
cations for patents taken out in the first six days of 1904 was 398. 

1 am inclined to think that uncertainty as to the effect of the 
new rules and regulations which had been issued was the chief 
factor in the minds of the applicants deterring them from com- 
mittiog their applications to the new rules, But there can be no 
doubt that, while this may have been the chief factor, a very con- 
siderable number of inventors were impelled to hurry in their 
applications before the end of the old year by the fact that one 
day would make a difference of three months in which further to 
perfect their invention, so as to be better prepared for the com- 
plete specification. 

One of the chief defects, from the point of view of the inventor, 
of the Act and rules prevailing up to the end of the year 1904, 
was, that insufficient time, nine months only, was allowed him in 
which to do all that is necessary in making models, and working 
out and testing his invention, before being bound down in his 
complete specification, The new order of things, instead of ext«nd- 
ing this time, and so rendering matters easier for him, has, while 
loading him with a further charge for sealing the patent, reduced 
the period of nine months to six, thus rendering it in the great 
majority of cases, especially in those inventions which would be of 
most use to the nation ultimately, still more difficult for him, the 
inventor, to have sufficiently developed his experiments and tested 
his invention from the first crude or imperfect form of it, as it 
appears in the provisional, to that in which it should appear in the 
complete specification. 

For it is in the majority of cases those inventions which will 
eventuaily prove of most benefit to others, and therefore to the 
State, after the expiration of the patent granted for them, that 
require the Jongest time in development by means of models and 
other tests to enable the inventor to understand the limits and 
scope of what is his invention before binding himself by claims in 
a complete specification, In many cases the inventor has fully to 
describe and claim his invention before—so short is the time allowed 
—he has himself fully realised the limits omscope of his inventicn. 
If his claims, owing to being unduly hurried, are too broad, Le 
may, it is true, at further expense to himself, amend his specifica- 
tion, but, if they are not sufficiently broad and inclusive, it is 
irrevocable, and the value of his patent may be much depreciate], 
if it be not destroyed. And yet probably another three months 
would in many cases have enabled him by completing his model or 
models to have better understood the limits and scope of his 
invention, and so have enabled him better to describe it, and do 
more justice to it in his claims, The fact of it is that the pro- 
visional specification, an institution of the greatest value to 
inventors especially to the poorer ones, is rendered null and of 
practically no value, by the reduction from nine months to six 
months, For let us say that the inventor has anny prepared, 
and has thoroughly thought out as far as he can his invention 
on paper, he then takes out his provisional, and let us 
assume that the invention is not of the collar stud, baby chair, 
or glove-fastener type, but reiates to steam engines or textile 
machinery, or printing machinery, or internal combustion engines, 
or to the new industry, motor vehicles—some machine, in fact, 
that without in any way depreciating the minor articles mentioned, 
is more likely to be of benetit to the community and manufacturers 
generally on the expiration of the patent. Then he will have to 
proceed somewhat on these lines. He will have to make patterns 
and have castings made, and probably also some forgings, and 
then proceed to build up his model. He will generally then find 
it does not work just as he anticipated, and he either has to make 
a second model or partly re-make the first one. He then probably 
will find it requires some further modification again and again, 
and yet again some further testing. By this time his nine months 
has expired; and he is not yet in a position clearly and fully to 
describe his invention, It is trae he may have obtained another 
month, but then the State heavily taxes him for this privilege, a 
tax from which, bo it noted, that usually the less valuable patent 
is free. 

The truth of the matter is that in framing new Acts or regule- 
tions presumably for the benefit of the inventor, tho individual 
most concerned is either not consulted or insufficiently so, and 
little or no attempt is made so to draft the Act or rule that the 
inventor shall be really benefitéd. The officials of the Patent- 
office are, and some patent agents may be, consulted ; but with 
these the difficulties of the inventor often take a secondary place 
to other considerations, The reduction of time from nine months 
to six was no doubt made to suit the convenience of officialdom, 
and the exigencies of the Patent-office, with possibly the con- 
currence of some patent agents. Nevertheless, this quietly 
effected change, accepted as silently by the class it affects, 
the inventor, who, in whatever manufacture he may be con- 





cerned, seldom has a voice in the matter most concerning 
him, and is, therefore, seldom really considered, may effect 
by the premature suppression of meritorious inventions more 
injury to manufacturing progress than probably the officials 
dreamt of. In many cases an inventor, having obtained his 
provisional and made his model, relies upon obtaining a 
manufacturer to take up his invention and complete his patents on 
a joint arrangement. If he has rot time to complete his experi- 
ments he will generally fail to interest the manufacturer, and if he 
has not means to proceed without the assistance of the manu- 
facturer, his provisional specification lapses. Generally, the reduc- 
tion of time from nine months to six months almost abolishes the 
benefits of a provisional specification. The fact that so man 
patent agents expect that provisional specifications will be muc 
reduced in number, and that a largely-increased number of 
inventors will take out a complete specification and not avail 
themselves of the advantages of the provisional, confirms this view., 
Nine months was too short a period. If any change had been 
made, it should have been extended to twelve months, if the 
advantage of the inventor, or, in a wider sense, the promotion of 
invention, had been considered. 

But, nevertheless, some patent agents are not satisfied with the 
new rules, 

The Patents Act, 1902, provides :— 

Clause 2,—‘‘ If on investigation it appears that the invention has 
been wholly or in part claimed or described in any such specifica- 
tion, the applicant shall be informed thereof, and the applicant 
may, within such time as may be prescribed, amend his specifica- 
tion, and the amended specification shall be investigated in like 
manner as the original specification.” 

Clause 5.—‘‘If the Comptroller is satisfied that no objection 
exists to the specification on the ground that the invention claimed 
thereby has been wholly or in part claimed or described in a pre- 
vious specification, as before mentioned, he shall, in the absence of 
any other Jawful ground of objection, accept the specification.” 

Clause 6,—‘‘1f the Comptroller is not so satisfied, he shall, after 
hearing the applicant, and unless the objection be removed by 
amending the specification to the satisfaction of the Comptroller, 
determine whether a reference to any, and, if so, what prior 
specifications ought to be made in the specification by way of notice 
to the public.” 

Sir Lloyd Wise is promoting a petition to the President of the 
Board of Trade requesting the Board to modify the new rules. 

tules 9 and 10 are objected to, particularly the latter. 

Rule 10 is as follows :— 

‘*When under Sub-section 6 the Comptroller determines that 
a reference toa prior specification ovght to be made by way of 
notice to the public, the form of reference shall be as follows, and 
shall be inserted after the claims :— 

‘* Reference has been directed in pursuance of Sec. 1, Sub- 
section 6, of the Patents Act, 1902, to the following specifica- 
tion of letters patent No, » granted to P 

‘* Where the reference is inserted as the result of a provisional 
report under Rule 7, a statement to that effect shall be added to 
the reference.” 

Sir Lloyd Wise’s petition contends that ‘Such a reference will 
virtually make public the pith of the examiners’ report, notwith- 
standing the enactment that reports of examiners shall not in any 
case be published or be open to public iaspection. Moreover, 
although based upon mere opinion, which may be erroneous, it 
will usually render a patent commercially worthless.” 

‘‘This is a very serious matter, seeing that in the past large 
manufacturing concerns, which have rendered public service by 
introducing articles of great utility not previously on the market, 
besides giving employment to thousands of workmen and others, 
have accomplished these beneficial results under patents for 
inventions as to the novelty of which—in the patentable sense— 
expert and even judicial opinions have differed.” 

‘* We, therefore, hope that it will be found possible to forthwith 
so modify the rules as to obviate the unnecessary risk they at pre- 
sent involve of seriously retarding the introduction of improve- 
ments which, though individually of a minor character, do, in the 
aggregate, to quote the Select Committee of 1872, contribute 
greatly to the progress of industry.” 

These statements evidently refer to what is known asa ‘‘com- 
mercial patent.” 

A second petition to the Board of Trade is being promoted by 
Messrs. Brewer and Son and other patent agents. This petition 
supports the new rules, and submits that no alteration is required. 

It contends that— 

‘‘Unless the compulsory reference is allowed to remain dis- 
tinguishable in this way, an injustice will be done in all those 
cases where voluntary references are inserted, as these will be 
brought under the suspicion of being no longer voluntary.” 

And—‘‘ In possible cases of misjudgment by the Comptroller, a 
serious injustice would be done in many cases when a reference was 
compulsorily made in a specification without any opportunity 
being given to the applicant to protest that the insertion of the 
reference was nota voluntary act of his own, but was forced on 
him against his will by the Comptroller.” 

The main object of the new Act being to ensure, within certain 
limits, that patents granted are granted upon subject matter that 
is presumably novel, the rules appear to me to contain provisions 
for effecting. this change in the most reasonable manner, and 
without bearing hardly upon any applicant. There can be no doubt 
that the change is a most beneficial one. Patents in this country 
had become synonymous with insecurity and uncertainty. I agree 
with the objects of the second petition. Let the rules be given a 
fair trial. Partially to emasculate and nullify this most beneficial 
provision of the Act by modification of the rules would be ill- 
advised. The very expression ‘‘ commercial patent” implies a 
contradiction in terms—an expression that has long been obsolete 
in Germany and the United States. Patents should be granted 
for inventions, and if the invention or novelty in any applicant’s 
specification is shown by the report of the examiners by anticipa- 
tions in prior British specifications to be almost a vanishing point, 
then it is only right that the specification should mention it. But 
even here the applicant for such a patent is treated tenderly. He 
is asked to pees 9 his specification, and it is only if he refuses that 
the Comptroller makes the reference in the specification. This is 
subject to an appeal to the law officer, but this may be a doubtful 
advantage, and I am inclined to agree with the wording of the 
petition on this point. Appeals to the law officer—possibly a suit- 
able procedure for the middle of the nineteenth century—are now 
as much an anachronism as a ‘‘ commercial patent.” It is impos- 
sible that the law officer can be an expert engineer and an expert 
chemist—to say nothing of all. other manufactures—as well as an 
expertlawyer. It would render appeals to the law officer much 
more useful, and give greater confidence to the appellant, if the 
law officer heard patent cases with two expert assistants or 
assessors. 

The intending petitioners desiring a change in the rules do not 
sufficiently take into account the beneficial effect of the search on 
real and sound patents. These will receive a kind of official 
imprimatur, that, while not amounting to a governmental 
guarantee of validity, will necessarily tend in that direction, and 
will greatly increase the value of every patent granted. This will 
re-act upon the manufacturer,and give him greater confidence in 
taking up new inventions—a very desirable thing. 

On the whole, the new Act and the new rules are a step in the 
right direction, and I think the second of the two petitions 
referred to deserves most consideration, and the Board of Trade 
will probably decide that their rules will remain in force as drawn. 

Thanet House, Strand. J. D. Roots. 





EFFICIENCY OF INJECTORS. 
Sir,—Quite recently I made an exhaustive test with a 6in. by 
10in. two-ram Cameron pump and « No. 16 Albion patent boiler 
feeder—which, as you no doubt are aware, is of the injector 





type—in order to obtain their comparative efficiency. The boiler 
on which the test was made is provided with the Castleton Print 
Works patent smoke burner, and during the whole of the test no 
steam was drawn from the boiler excepting that required for 
working the pump or injector. The feed was drawn from a large 
collecting tank about 15ft. away from the boiler and just below 
ground level, the temperature in this being about 60 deg. Fah. 

The test was made in the following manner :—The water in the 
boiler was first lowered to about 2in. from the bottom of the gauge 
glass, and this water level was carefully marked. The next step 
was to raise the steam to blowing-off pressure, the firing being 
done very carefully towards the :atter end of this procedure, so 
that the fire would be practically burned down when this pressure 
was reached. Steam was raised with the smoke burners working 
and the dampers up, but the former were stopped and the latter 
lowered immediately the desired pressure, which was 68 lb, pcr 
square inch, was reached. 

The Albion feeder was then started. A second mark was made 
on the water gauge glass about 6in. above the first one, and the 
feeder worked until the water level had reached this. It took 
1] minutes to pump this quantity of water into the boiler.’ The 
boiler was 7ft. 6in. mean diameter, and 27ft. 6in. long, and as the 
first mark on the glass was I7in., and the second one 23in. 
above the centre of the boiler, this quantity is about 571 gallons. 
The temperature of the water entering the boiler was 160 deg. 
Fah. The pressure had fallen from 68 1b. to 32 lb. per square inch 
during the test. The pressure was now got up again with the 
dampers up and the smoke burners working, and reached 70 lb. 
~ square inch in 35 minutes, with a total coal consumption of 
2 ewt. 2 qr. 14 lb., the fuel having been carefully weighed previous 
t> being put into the furnace. ‘lhe clinkers were broken up 
at the beginning, and again when the pressure in the boiler had 
reached 60 Ib. 

This completed the test with the injector. The water in the 
boiler was then let off again to our starting mark on the gauge 
glass and the pump started, the water being allowed to go into 
one of the empty boilers, in order to clear the delivery pipes of 
all the hot water which remained in these from the injector, and 
also to reduce the pressure to 68 lb. per square inch, as in the first 
test. Immediately this result was attained the feed valve on the 
boiler with which the test was made was opened, and-the one 
on the empty boiler closed down. The fires were then in 
practically the same condition as when the injector was started. 

The approximate speed of the pump was 19 revolutions per 
minute, and it filled the boiler up to the top mark on the gauge 
glass in eighteen minutes. The delivery temperature was, of 
course, equal to the inlet temperature, namely, 60 deg..Fab. By 
the time the water in the boiler had risen to the top mark on the 
wat r gauge, the pressure of steam had dropped to 33 lb. per square 
iach. The steam pressure was raised again in exactly the same 
manner as with the Albion feeder, and reached 71 Ib. in thirty-four 
minutes, consuming 3 cwt. 1 qr. 31b. of fuel. 

It is remarkable that the quantity of fuel burned was greater 
by 2 qr. 17 1b., yet the pressure had to be raised the same amount 
ouly as in the first test. I attribute this to the fact that the water 
entered the boiler about 100deg. hotter with the injector than 
with the pump. Whilst this must certainly have been the same 
temperature as the steam in each case just at the surface where it 
was in contact with the same, I believe a considerable difference in 
temperature mu3t have existed between this part and the bulk of 
the water in the boiler. This was adequately proved by the fact 
that when the fires: were made up to raise the steam pressure to 
the starting point, a drop of about 31b, or 41b. per square inch 
took place before the finger on the gauge started going up. This 
was very likely caused through the contact between the steam 
and the colder water which was circulated to the top from the 
lower portion of the boiler. ; 

One point I might add in favour of the pump. This was work- 
ing eighteen minut2s, whilst the injector was only working eleven 
minutes, and the fires were consequently burned somewhat lower 
with the former than with the latter. It probably took 6Ib. of 
coal to make up for this deficiency. Also the pressure was raised 
to71lb. per square inch, against only 701b. with the injector, 
representing an additional 24 percent. of energy expended. This 
may be compensated for by allowing 24 per cent. of the total 
amount of fuel used, or 9 Ib. 

Making the above corrections, the comparison would be as 
follows :—Coal used with the injector, 2941b.; relative efficiency, 
100 per cent.; coal used with the pump, 351] lb.; relative efficiency, 
83-8 per cent. Joun Bootu, Engineer. 

Castleton Print Works, February 25th. 





Str,—It has occurred to me that your correspondent, R. 
Fleischberger, may be a foreigner, and, thus, in his letter of 
February 3rd, express himself unhappily when he referred to the 
‘* average engineer's” prejudice against injectors. 

The more suitable a machine is for any given purpose, the more 
largely isit used. As a matter of fact, injectors are largely used. 
Their suitability depends on circumstances, but, probably, Mr. 
Fleischberger’s unacquaintance with practical work precludes him 
from understanding these. He does not evidently apprehend some 
of the points indicated by ‘“‘W.H.T.”. He might, however, 
consider this case: Some boilers working at 120 lb. pressure (by 
gauge) have their feed-water pumped through economisers. ‘The 
water enters (average for five weeks) the boilers at 325-deg., and, 
probably owing to the stem of the thermometer being exposed to 
the lesser heat on the boiler tops, the heat is somewhat higher. 
What would happen with an injector in such a case? And what 
would happen if the fireman handling one ton of coal per hour did 
not observe for ten minutes or half an hour that the injector had 
failed ? 

But my reason for referring to this matter is to raise the question 
of what is the action of an injector? The theory that the velocity 
of the steam is the same when it is condensed, and is imparted to 
the condensing water, is pretty, but I venture to suggest that it does 
not explain all the points observed in the actual handling of injec- 
tors, and is therefore incomplete. As to its ‘‘efficiency being 
unity,” or practically unity, has that statement ever been experi- 
mentally proved / 


February 25th, BEECHWUOD. 
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SIX-COUPLED TANK ENGINE, GREAT 
WESTERN RAILWAY. 


Iy our issues of March 11th and May 15th last we gave 
two pages of details of Mr. Churchward’s six-coupled engine 
No. 99. With a view to making these details more useful 
to locomotive designers, we give above a diagram of the engine, 
which gives particulars of the wheel base and loads on the 
axles. The engine has, it will be remembered, cylinders 18in. 
by 30in., and a total heating surface of 1518 square feet. Her 
water tanks carry 1380 gallons. 








THE MOTOR OMNIBUS SERVICES OF THE 
GREAT WESTERN. 


THE serious losses of traffic on several lines through the 
competition of electric tramways will probably serve as a 
warning to our railway companies that they must carry the 
war into the enemy’s country. They have built up a wonder- 
ful business, but it is evidently vulnerable in some directions 
where the companies have hitherto been masters of the field. 
New sources of traffic must be obtained to balance these 
losses, which are certain to increase. So far, the Great 
Great Western seems to have made the most comprehensive 
effort to meet the new state of things. Not only is it 
endeavouring to afford much of the convenience of tramcars 
by means of steam motor coaches on various sections of the 
railway, but on others it has provided good substitutes for 
possible tramways, or has opened out by road motor vehicles | 
districts stagnating for lack of meaus of access. 

We have already on two occasions, May 6th and Novem- 
ber 4th, 1904, described in THE ENGINEER the rail motor- 
coach services of the Great Western Railway. The road 
motor car or omnibus enterprise commenced in Cornwall, in 
the summer of 1903, with a wagonette service from Helston 
Station to the Lizard, a distance of about eleven miles. This 
part of the county could not possibly support a railway, but 
in summer a considerable number of visitors, to whom quiet 
and cheapness are considerations, go there. The experiment 
answered so well that it was continued on a smaller scale 
throughout the winter, and still further developed last 
summer. This time two sorts of vehicles were employed, 
the 16 horse-powet Milnes-Daimler wagonettes, carrying 
passengers only, and omnibuses able to take a good deal of 
luggage. The former made the trip in seventy-five minutes, | 
tke latter in ninety minutes, the fare being 1s.6d. The 
splendid non-stop runs between Paddington and Plymouth 
naturally aided the motor traffic considerably, trains being 
run on the Helston branch in connection with these expresses. 
But the Helston Rural District Council would not rise to the 
occasion. They seemed to think the district existed for their 
roads rather than their roads for the public convenience, and 
they refused to obtain the necessary appliances for keeping 
them in good order. So bad did the road become that at the 
end of September last the company withdrew the whole of the 
Lizard service, which had been making five trips each way 
per day. Unfortunately, this has not been the only instance 
of an illiberality not very creditable to the countrymen of 





Richard Trevithick. 

The principal centre, however, of these experimental motor 
car services was Penzance. In pursuance of its policy of 
exploiting Cornwall to the fullest extent, the company had as 
many as five routes in operation from that point during part | 
of the summer. One of these was a circular trip three daysa | 
week, to Gurnard’s Head, then along the north coast to St. | 
Ives, and back vid St. Erth. Time was allowed for luncheon | 


Simultaneously with the last-named, motor omnibuses 
able to take luggage began working between Penzance and 
Marazion, about four miles, passing Marazion Station on the 
way. This, however, is a mile from the town. As the cars 
take only fifteen minutes over the three miles, they are more 
convenient than the rail. Twelve trips a day were made in 
each direction, on week-days only. This has now been 
reduced to nine, though two more late trips are run on 
market days. The fare, originally 4d., is now only 3d., the 
mile between Marazion town and station being practically 
thrown in. With this service a similar one was started in 
the opposite direction, from Penzance Station to Newlyn, 
about 1} miles. The service was half-hourly for twelve hours 
a day, but did not runonSundays. Threepence was charged. 
In consequence, however, of the condition of the roads the cars 
were taken off on January 2nd, and the whole service sus- 
pended. As largenumbers of tourists take lodgings at Newlyn 
and thereabouts in summer time, it seems probable that 
they will seriously miss such facility of communication next 
year. 

During part of last season a car was run between New- 
quay and Quintrell Downs, a very pretty journey of twenty- 
five minutes. Four trips were made each way, the car also 
making a number of runs to the golf links and East Pentire, 
but this was season traffic only. Another Cornish service, 
however, which is still in operation, is that between Saltash, 
Callington, and Albaston. These places lie in the mining 
district north-west of Plymouth, entirely away from railways 
and without any efficient means of access to the outer world. 
The service has not been much altered since it began, and 
now consists of three trips each way on week-days only, with 
an extra one on Saturdays. On Mondays an extra up trip is 
run. On Sunday evenings a car goes from Saltash to Calling- 
ton and back, the journey of 94 miles over a hilly road being 
done in one hour at a fare of 1s. Albaston lies four miles 
east of Callington, half an hour’s extra run; the through 
fare being 1s. 3d. Some of these runs are five minutes faster 
than they were at first. 

From Plymouth itself two services of motor omnibuses have 
been running for some months. One of these, started on 
September 12th, is from Millbay Station, vid North-road, 
Houndiscombe-road, and Mutley Plain, along the Tavistock- 
road, toRoborough. As far as Compton-lane end this com- 
petes with the Corporation electric tramways. A mile or so 
further are Crownhill Barracks, about which population 
is much increasing. Two trips do not extend further than 
Crownbill ; one ends at the George Hotel, a mile further on, 
and three are made to Roborough, which is fully six miles 
from Millbay, and ata considerable elevation. On Thursdays 
and Saturdays the two afternoon trips to this place are pro- 
longed to Roborough Rock, a village some three mles on, 
and on Sundays the only runs made by the omnibus are to 
the Rock. One shilling is charged, fifty-five minutes being 
the booked time. The vehicle used in the summer had a body 
built by Corbin and Co., of Twickenham and London, 
Milnes-Daimler 16-20 horse-power petrol motor, and under- 
frames and tires of German make. Double tires are used on 
the driving, single on the leading wheels, the weight of the 
machine being three tons. It carries two passengers in front, 
eight on two cross seats in an open-sided compartment, and 
ten more in a closed one entered from behind. The centre 
compartment is large enough for a certain amount of 
luggage, the quantity depending upon the number of 
passengers, as the seats can be let down out of the way if 
necessary. 
roof. 

The other motor omnibus service working from Plymouth 
goes eastward over the Laira Bridge to Yealmpton and Mod- 


Parcels, light luggage, or bicycles go on the | 


Torquay Station it serves partly to convey passengers to it. 

Between Slough and Windsor Stations a similar motor 
omnibus has been ran since July 18th, passing, of course, 
through Eton. Fifteen minutes are taken over the trip of 
24 miles, ata fare of 34. Two-pence is charged from either 
end to Eton. The service is hourly from 9 till 9 from 
Slough, returning at the half-hours, but a mid-day trip is 
omitted to rest the men. On Sundays the omnibus runs 
hourly from 2 p.m. till 9. The service has proved of the 
greatest public convenience, especially as regards Eton, the 
Windsor branch of the Great Western having no intermediate 
stations. In the opposite direction from Slough an omnibus is 
run to Farnham and Beaconsfield four times aday, with a short 
trip to Farnham in the evening. On Sundays two through trips 
are made, the run of seven miles taking forty-five minutes, 
at a fare of Is. The vehicle is without outside seats, the top 
being used for luggage and parcels, a wire edge keeping them 
in place. Two passengers can sit in front, and about four- 
teen inside. Milnes-Daimler 20-horse petrol engines are 
used. These Slough omnibuses are finished in plain 
varnished wood, not painted, like some of the others. 
During little over three weeks last August the two services 
between them carried about 12,000 passengers. 

On October 10th a motor omnibus was started with the 
object of connecting up the rather disjointed West Wiltshire 
section of the railway. This runs between Marlborough 
and Calne, 13 miles apart by road, but upwards of 30 by rail. 
The route is unusually populous, serving eight villages, 
whilst the Druidical remains at Avebury should attract a 
good deal of traffic. So far the service is three trips each 
way on week-days only; the through fare is 1s. 6d. To 
afford the greatest possible convenience, the omnibus diverges 
from the main road in two or three places to bring certain 
villages in its course. Ninety minutes is the time allowed, 
station to station. With a similar object in view, a ‘‘ Chelms- 
ford ’’ steam omnibus, oil-fired, was put on the road between 
Wolverhampton and Bridgnorth stations. The distances 
both by rom and rail are relatively much the same as in the 
Calne and Marlborough case, but the country is hillier and 
thinly peopled. Three trips are made each way on week- 
days, and two on Sundays, the fare being 2s. and the time 
ninety minutes. The omnibus passes through Wolverhamp- 
ton, and as far as Wightwick a separate vehicle makes hourly 
trips, taking twenty-five minutes. This will encourage resi- 
dential traffic. The*company, however, is bringing forward a 
project for a railway between Wolverhampton and Bridg- 
north, which has long been pressed upon them. By means 
of a branch to the coal country about Kingswinford it may 
be made to pay, but there is little real necessity for such a 
line. 

Another recent service is that between Wrexham Station 
and the large villages of Holt and Farndon, some seven miles 
off in a north-easterly direction. The district is without rail- 
way communication, in spite of which fruit-growing has 
been largely developed of late years—a proof of what can be 
done if people will only try. The motor omnibus makes four 
trips each way daily, and six on Saturdays, but does not run 
on Sundays. Forty minutes and 6d. represent the time and 
the fare. Room for luggage is afforded. A very convenient 
service of this kind was established as recently as Monday, 
January 9th, consisting of seven runs daily between Stroud 
Station and the small Gloucestershire town of Painswick. 
On Friday and Saturday evenings an extra trip is run, but 
there is no Sunday service at present. The journey takes 
twenty-five minutes, over about four miles, the fare being 6d. 
Painswick is a place of some local importance, but near no 
railway. a this month omnibuses have been put on 
between Cheltenham and Winchcombe stations, and between 
Stourbridge Town station and Belbroughton, runs of ten and 


and tea on the way. A ‘* Jersey’ car was used, the fare for | bury, a distance of about 11 miles, done in 80 minutes, at a | 
the round of about 22 miles being 3s, 6d. Late in September | fare of 1s. 3d. So far as Yealmpton the Great Western has 
a daily trip was started to the Land’s End, once each way, | a branch line close to the road, and with numerous stations. 
allowing two and a-half hours there. The vehicle was an | At present there is only one through omnibus trip each way, 
omnibus with room for luggage, and for the 80 minutes’ run | both on week-days and Sundays, but three short runs are 


five miles respectively. 

The principal local publican or shopkeeper at the villages 
passed through by the omnibuses is generally appointed agent, 
who receives parcels, and affords information. Small parcels 
for partly rail, partly omnibus transit, are charged 2d. extra 


of about ten miles 1s. 6d. was charged. Both these services | 
ended with the tourist season. | 

On July 1st a similar omnibus began running between | 
Penzance Station and the small town of St. Just, on the north 
coast. Five trips were made each way on week-days, and two 
on Sundays, with an extra late trip two days a week. For 
the run of one hour, covering about eight miles, 1s. was the 
fare. On October 3rd the week-day service was increased to 
seven trips, but Sunday running was given up. This proving 
excessive, the accommodation was reduced from January 2nd 
to three trips per day, with five on Thursdays and Saturdays, 
these being the principal market days. At the same time the 
fare was lowered to 9d. and the time diminished to fifty 
minutes. This latter fact seems to redound to the credit of 
the road authorities, 





also made from Modbury to Yealmpton and back daily, and one | 


on Sundays, im connection with the trains. This district, 


known as the South Hams, has long wanted opening up. | 


For a return fare of 2s. passengers can travel between 
Modbury and Plymouth wholly by motor, or by motor 
and rail. 

A large double-decked vehicle of the type now appearing in 
London is run by the company between Torquay and 
Paignton. Like the last-named, it competes with the rail- 
way, but starts from the centre of the town and runs through 


to the promenade at Paignton. A trip is made once an hour | 


each way for twelve hours a day, 4d. being charged for a run 
of twenty-one minutes. There is no Sunday service. The 
route commands beautiful views of Torbay, and was greatly 
patronised in the summer, As the omnibus passes close to 


up to 7 lb. in weight, but 3d. or 4d. any distance locally by 
the motor omnibus, and at equally cheap rates up to a 
maximum weight of 1 cwt. They may be handed in, or 
passengers may join or leave anywhere, paying from the last 
regular stopping place, or to the one in advance. Bicycles are 
always charged 1s. any distance. It is stated that 400,000 
passengers have been conveyed by the road motors during the 
last half-year, and that the company is on the right 


| tack with this ably-organised enterprise is very generally 


conceded. 








Tuer Colonial-office has just created a new post, that of 
commercial adviser to the Government of Lagos and the southern 
Nigerian colonies, 
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. | from Witton Park Works would be sufficient, provided its com- 
ELECTRICALLY-DRIVEN AIR position approximated to that of the irae By been using. 
COMPRESSOR. In the foundries many of the men, having their past experience 
isl it ‘ | to guide them, prefer to depend upon what they think they know 
Tue accompanying illustration represents a small portable | pel than adopt any ‘ceh “coum It is unfortunate that the 
clectrically-driven air compressor, specially designed and put | pig iron maker cannot always supply pigs of constant compo- 
upon the market by Messrs. Lacy, Hulbert, and Co., of | sition, for although they may be equal in the ap nee of the 
25, Victoria-street, Westminster, for use in electric power | fracture, and the grading may be perfect, yet they do vary toa 
stations and electric tramway sheds. | very great extent in the amount of silicon and sulphur present, 
It has long been recognised that a jet of air is an excellent | and the results obtained in the foundry necessarily vary to a corre- 
means of keeping parts of electrical machinery, otherwise | — degree. It behoves every foundry foreman to demand 
not-get-at-able, free from dust and dirt. The compressor | pax en we. ! He re ag —_ _ tactics Hg wopey init me 
under discussion is claimed to’ produce such a jet of air in a | peat thon he sien tee - rrith the yt fe his waction’ om m3 
highly efficient manner, and moreover to be small, com- | 7 ee and knowledge, to make his mixtures to the best possible 
pact, and silent in working. The compressor gearing and | advantage. , 
motor are mounted on a base which also acts as a It is in America where the greatest activity prevails in the appli- 
receiver, The whole is carried on travelling wheels and a | cation of chemical science to the foundry. evertheless, steady 
pe is being made in Eng- 
and, Scotland and Wales. r. 
Stead in his paper desires to direct 
the attention of founders and 
others to certain necessary and 
fundamental conditions for carry- 
ing out foundry practice to-day, 
and to suggest a few detinite lines 
which metallurgical chemists in 
foundries should follow in order 
that their services may have the 
maximum value to both them- 
selves and their employers. 
Those founders who prefer to 
work on the hand-to-mouth prin- 
ciple can have little or no use 
for a chemist, and cannot possibly 
make the best of progress, for 
they are completely at the mercy 
of the sender of the pig iron, who 
may send material with greatly 
varying properties. Many works 
are so arranged that it is im- 
possible to keep stocks, and there 
is no alternative but to feed 
the cupolas direct from the 
trucks or from the 20 or 30 tons 
of metal there is room to stock. 
The remedy is to demand an 
analysis from the maker of each 
delivery, and accept only such 
iron as contains the specified 
quantity of silicon, &c. Many 
furnaces in the future are likely to 
be driven much more rapidly 
than is the practice to-day, and 
as rapid blowing tends to the 
production of iron low in silicon, 
if such iron be sent out indis- 
criminately with the same class of 
: : iron made in the more slowly- 
castor, so that_the machine may readily be moved about from | driven furnaces, the results will be chaos in the foundry. 
place to place. The compressor itself consists of two| | Up to the present foundry pig has been stacked when put into 
cylinders placed in alignment, and fitted with trunk pistons | Stock for warrants or other purposes, solely according to the grade 
connected to a single throw crank shaft. The pistons and | ~ fracture, and not to analysis. The author holds that the 
cylinder covers are each fitted with valves, which are so con- nae ee yee = old-time custom must be swept away, and 
structed that at the end of each stroke they practically the be ss ae ee eee only whe have the power to elfent 
k ? ca nge, for by demanding chemical composition as well as 
engage with one another, and the clearance allowed for is fracture numbers the makers will be obliged to meet them, but 
only just sufficient to prevent the piston from striking the certainly they cannot be expected to do so if not asked. Each 
cylinder cover. ; day’s delivery should be taken from a single cast, or if more than 
In action the air drawn from the atmosphere passes a single cast is sent in any one delivery, the truck should be 
through a filtering box into the crank chamber and cylinder, ticketed so as to show the cast and analysis. 
and is discharged through the covers into the receiver under- The author then gives his idea of the arrangement of a stock- 
neath the compressor. The gearing is epicycloidal, which Yd, and he considers that no iron should be used from any stack 
permits of the compressor and motor shafts being in one U*il its oewlenie composition is tested in the laboratory. Directions 
straight line. This arrangement entirely prevents undue — pA te te — PY, iron for ——. if = PIB 
lateral pressure on the motor bearing, the torque being trans- seek cele tee plod ae ibe) aoe Sit . + a — 
mitted to the compressor shaft as a couple and not ing] illi ’ se aikeradiieieiieaita taheneateaainaminan 
é P pie and not as asingie J)rillings shou'd be taken from the side half-way between the bottom 
turning moment. The absence of vibration and silent and top of the pigs. 
running are claimed to be notable features of the machine, The effect of metalloids on cast iron was next dealt with at con- 
and the system of lubrication is stated to be so effective and siderable length, particular attention being directed to silicon, 
tidy that no oil runs to waste or is thrown about. sulphur, carbon, and manganese. With respect to silicon, Mr. 
The ordinary working pressure of this type of machine, Stead said that in 1885 Mr. Charles Wood, Tees Ironworks, 
which, we may say, is called the “ Boreas,” is 25 lb. on the Middlesbrough, conducted experiments in order to test a statement 
square inch. The receiver is fitted with a pressure gauge, ped Leer ae habe penerherg e he — hp 
safety valve, blow-off cock, and an instantaneous couplingfor 214 white i * © presets of be lant Sanane>gaee See 
commiiian, Giltmen haan Seo Oeeen a nd white iron—he would obtain a good soft grey iron, quite 
L 8 y Bose e eas compressors, syitable for foundry castings.. Mr. Wood gave the results of his 
which, the makers affirm, possess the notable advantage of trials in a paper read before the Iron and Steel Institute in 1885. 
running at relatively low speeds, are made in various sizes Glazed pig iron, with 4-43 per cent. silicon, was melted with white 
for this class of work. The smallest of the type is driven by | pig iron in varying proportions, and the castings produced were as 
a one horse-power electric motor. | good as could be wished. Previous to the publication of this 
paper, the r4/e which silicon played had not been understood. Soon 
afterwards glazed pig iron, previously unmarketable, was sought 
af me ef en = a great ergce sprung up for ferro-silicon. 
‘TRUE : ‘ : A BNATN ER De Silicon directly weakens iron, and makes it Jess resistant to shock. 
CLEVELAND INSTITUTION OF ENGINEERS. — — on silicon and iron have recently been published 
: 9y Mons. Gui i i 
. At the meeting of the Cleveland Institution of Engineers held at carefully “sndiae by oveny chatelinine on 
br ig 5 “¥ on Monday evening, 20th February, Mr. J. E. | The direct effect’of sulphur on the strength of cast iron has long 
Stead, F.R.S,, F.I.C., Middlesbrough, read a paper on ‘‘ Science | been regarded as injurious, but no reliable experiments have been 
in the Ironfoundry,” of which the following is an abstract :— carried out in Europe to determine the truth of this. The only 
_ The author explained that by the term science, as applied to the | trials on correct principles are those of Mr. Grey Johnson and Mr. 
ironfoundry, he meant the exact knowledge of things relating Keep, both Americans. The evidence appears to show that. pro- 
thereto which have been proved by demonstration. During the last | vided sulphur does not keep the carbon from separating as 
peeve forty years metallurgists have been steadily advancing in ' graphite, even 0-15 per cent. has very little effect, if any, on the 
nowledge as to what is right and wrong in the fundamental | strength of the metal. In the experiments conducted by Mr. 
principles, particularly in connection with the metallurgy of steel. | Wood the presence of 0-16 per cent. sulphur did not appear to be 
Until within recent times the ironfoundry has not received the | harmful. In Mr. Johnson’s trials the only direct effect appeared 
attention it deserves, but there is now a good deal of information | to be that of making a closer grain, and, consequently, a stronger 
regarding the correlation of chemical analysis and mechanical pro- | casting. Its effect, however, indirectly is undoubted, for unless 
perties of cast iron to be found in many publications both in Europe | the silicon is fairly high it prevents the separation of graphite, and 
and America. In this paper the author intended to dwell more | a hard iron is the result. Thus, when making the strongest iron 
upon the effect of metals and metalloids in cast iron, leaving the | castings, the silicon should be low and the sulphur very low. The 
a of the effect of varying casting temperatures and | good quality of cold-blast iron is undoubtedly due chiefly to the 
other matters for future consideration. : association of a low silicon and sulphur content. Manganese 
The analyses of different classes of metal castings show that strengthens the iron, and if it does not exceed 1-20 per cent. may 
there is great variation in composition, but chemical analyses of | be advantageous, as it appears to effect the removal of a small 
several of the same class of first-rate castings, which have proved | quantity of sulphur. 
by long and useful service to be excellent, do not vary to any Mr. Stead said he had devoted a large portion of his spare time 
ames extent. This being So, it should always be the aim of iron-| since 1876 to the study of phosphorus and iron. To those who 
yore to work sympathetically, or to build up by proper mixture | wish for the introduction of scientific methods into their foundries, 
° metals what practical experience and chemical analyses have| Mr. Stead says the following points are to be remembered :— 
— to be correct. There is much to be said in favour of the An analyst who has no metallurgical knowledge is only useful 
old ashioned method of.mixing metals employed in the more | for supplying true analyses, but in that respect he is indispensable. 
a conducted works, in which a large number of brands and If there is a metallurgist in the foundry, he will be able use- 
qualities of iron are kept in stock, and are mixed in the! fully toapply the analyses provided by the analyst. 
—— which long and painstaking observation of the foreman Foundries rarely have fully trained metallurgists to control the 
ee have proved in practice to give the best results in each | mixing and casting of metals. 
yt cones. It was this method of mixing which prevailed in It is a rare thing to find a chemist who has had practical experi- 
nena Sape of stecl making by the Bossemer process, There ence in a foundry, and the founder must take tho material 
— good blowers then who maintained that it was impossible {to available. ‘ 
pes “8 gr ~ from one brand of iron alone. Where no accurate The primary essential is to have accurate analyses, and in making 
pe ysis “a e iron available were forthcoming, it was absolutely | a selection a chemist should be chosen who has had a metallurgical 
pc es 39 4 al mixture of many different brands of iron to | training in a technical college, or a full course of City and Guilds, 
ps — ng “. e regularity. The author gave his own experi- | or other equally good series of lectures on the metallurgy of iron 
a Ps % a - Gorton Works of Messrs, Bolekow, Vaughan, | and steel, and who by private study has fully qualified himself. 
er sn © endeavoured to convince the ‘“‘ blower” that it was| Having selected a man, his real training must begin on entering 
ot necessary to have different brands, but that the iron supplied | the foundry laboratory, and whether or not he develops into a 
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| useful metallurgist, must largely depend upon his ability and 
capacity for gaining knowledge. 

‘To facilitate this, his employers should provide him with every 
standard metallurgical treatise containing useful data on foundry 
practice, a complete set of the “ Journals” of the Iron and Steel 
Institute and kindred institutions, the Foundry Trades Jovrna/, 
the Tron and Coal Trades Review, Engineer, Engineering, other 
English technical papers, the Engineering Press Monthly Inder, &e. 

One of his duties should be to read everything published on 
foundry work, and to ensure that he does this he should supply to 
the principal a review of the publications every three months. 

He should ascertain the best chemical composition for any par- 
ticular class of work, and castings which have given maximum 
good service should be obtained and analysed. 

If the output of a foundry does not justify the employment «f a 
metallurgical analyst, the makers should be asked to provide 
analyses with each delivery to an approximate specification, and 
if an extra price is demanded for this, say 6d. to 1s. per ton, it 
should be paid. 

In a number of appendices to the paper, Mr. Stead givés 
extracts from various authorities on the effect of metalloids, 
&c., in cast iron; specifications for American foundry irons ; 
specifications for foundry materials; experience of American 
founders who have worked foreign irons. 

Mr. Peter Munnock, of Messrs. Richardsons, Westgarth and Co.'s 
Engineering Works, Middlesbrough, then read a paper on a 
kindred subject, entitled “‘ Pig Iron for Foundry Work.” 

In this the author dealt at considerable length with the subject 
of mixing by analysis, which, he said, renders the founder 
independent of any particular brand or brands of iron, and 
enables him to substitute low-priced for high-priced ones. The 
ideal method of working is to buy irons by analysis, but at aay 
this is a difficult matter, as few makers of pig iron are willing to 
sell by analysis. Those who are willing to do so require a higher 
price for selecting the iron. 

In the discussion which followed ihe reading of these papers 
Mr. Thomas C. Hutchinson, Skinningrove Ironworks, Cleveland, 
said the great value of Mr. Stead’s research work into the subject 
of steel was well known, and it was likely that his investigations 
into the subject of ironfounding would be equally useful. As to 
the mode in which he proposed to deal with iron to get the —— 
mixture fer the founder, he (the speaker) was afraid the smaller 
founders would have great difficulty in carrying it out. It would 
be almost impossible for them to have stocks of iron, and for them 
to keep an analyst. Some years ago, in company with Dr. Jacks, 
of Glasgow, he had gone through Germany and on to Vienna. On 
the way they visited many works, and they found that instead of 
the founder keeping a chemist it was the ironmaster who kept one, 
and whenever he despatched a consignment of iron the analysis 
was sent with it. At Skinningrove they analysed every cast of 
iron, but they had great difficulty in getting the founder to accept 
the analysis. They preferred to keep to the old method of grad- 
ing by fracture. He had with him a piece of iron which would 
illustrate the futility of judging the quality of the iron by the 
fracture. The composition of the iron throughout was identical, 
but no one would think so judging from the fracture. It was not 
always the fault of the pig iron when a casting did not turn out 
right, though the pig usually was blamed. At Skinningrove they 
made it a practice iosbugthly to investigate any complaints made 
about the pig iron. They had the analysis and other particulars 
of every cast, and knew to what customerit was despatched. Only 
the other day there was a complaint from Glasgow, and it was 
found that it was not the pig that was at fault. The casting 
contained much more silicon and sulphur than the pig iron, and 
it was evident that the excess of these constituents was got from 
the scrap, &c. They had to deal with customers who would have 
nothing to do with analysis, but judged by fracture alone. When 
founders were better educated, they would buy pig iron according 
toanalysis. Then it would be necessary to have much more 
uniformity in the quality of the pig iron, and to effect that the 
iron from one or two furnaces would have to be run intoa gigantic 
ladle or mixer, and mixed before it was run into pigs. Iron varied 
very much in quality, even in one cast, and it would be difficult to 
deal with it when cast in the usual way, so as to secure anything 
like uniformity. At Skinningrove if they could not ship the iron 
at once, they stacked ,it according to analysis—Nos. 1, 2, 3, 4, &c., 
but No. 3 was subdivided according to the silicon in it—all con- 
taining under 2-8 per cent. being put together, and all over that 
percentage went into another stack. With regard to the chemist 
at the works, he should be at the same time a metallurgist—he 
must have metallurgical knowledge. And if they were to have the 
work done thoroughly, some more technical method of dealing 
with pig iron for founders should be adopted. For some years he 
had carried out what Mr. Stead recommended—got the chief 
technical magazines at home and abroad, and at the end of every 
quarter the chemist had to furnish a résumé of the articles con- 
tained in these. 

Mr. T. Westgarth, Middlesbrough, said that some three years 
ago Messrs. Richardsons, Westgarth and Co., acting on Mr. Stead’s 
advice, had started a laboratory, and had found it a distinct 
advantage. They had to find out how to use the knowledge that 
the chemist possessed. Undoubtedly the results had been good, 
and the proportion of wasters in the foundry had been appreciably 
reduced. lt was probably owing to their buying pig iron by 
analysis. 

Mr. Greville Jones, Clarence Ironworks, Middlesbrough, con- 
sidered that, as a rule, foundry people knew little of their 
business. Samples were sent by the founders when they made 
complaints, and it was found that the composition of the castings 
differed entirely from that of the pig iron which had been 
supplied. 

Mr. Herbert Marshall, Tees Ironworks, Middlesbrough, said 
that recently they had sent back three pieces of their pig iron and 
two pieces of casting. The latter, it was found, contained consider- 
ably more sulphur, &c., than was in the pig iron. He asked why 
it was so difficult to get a chilled casting from grey Cleveland pig 
iron. He thought it would take thirty years to get the foundry 
foremen into mixing pig iron according to analysis. 

Mr. C. H. Ridsdale, North-Eastern Steel Works, stated that, 
from a very large number of analyses of different grades of pig, 
he thought that within wide limits the composition might vary 
without altering the fracture. 

Mr. Weldon Hanson remarked that if the results obtained at the 
foundry did not turn out well the pig iron got the blame. He 
considered that remelting altered the physical condition of the 
iron. At the same time, makers might find that if they sold by 
analysis they would be in a tighter place than when they sold by 
fracture. 

Mr. Henry Crowe, Messrs. Dorman, Long and Co., believed that 
if there had been chemists at foundries years ago there would be 
much less coal burnt, better cylinders would have been cast, and 
less steam used. He had found that cylinders which were the best 
had a fairly large proportion of manganese in them. 

Mr. Alfred Hutchinson said he had come across a Scotch 
founder, who had for thirty years analysed every iron that went 
into his foundry. He had been able to obtain the most 
excellent results by using a mixture of Cleveland forge iron for 
foundry work. Founders almost invariably, however, stuck to 
grading by fracture, and they would not have the pig iron 
made by the. casting machine, because the fracture did not please 
them. 

Messrs. Goldsbrough, Saniter, and Schwenk having spoken, Mr. 
Joseph H. Harrison said a new era was opened up for the founder, 
and he would have to take into consideration the analysis as well 
as the fracture. It was really better for the ironmaster to sell by 
analysis. Steel makers had found it useful to employ a mixer to 
secure uniformity, and he thought the~ironmaster would find it 
advantageous to run his iron from the furnace into a mixer before 





it was cast into pigs, 
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Mr. J. E, Stead, in reply, said all the speakers seemed to agree 
with him. He thought the piece of iron shown by Mr. Hutchinson 
should be photographed and put as a frontispiece to the paper. 
It was a good object lesson, showing the value of judging by 
fracture. Part of the iron in appearance might be No. 1 and part 
No, 4, and yet both had the same chemical composition ; the 
founder himself proved that every day. It was a good suggestion 
that a mixer or large ladle should be used into which to run the 
iron before making it into pigs. Small founders could not keep a 
chemist or stocks, but they could demand an analysis of the iron 
they bought. 

Mr. Munnoch also replied briefly. He thought that the reason 
why founders could not get chilled iron from Cleveland iron was 
because it was too good. 








LITERATURE. 


SHORT NOTICES, 

Mechanical Appliances, Mechanical Movements and Novelties of 
Construction, By Gardner D, Hiscox. Being the second series of 
Mechanical Movements. London: Archibald Constable and Co., 
Limited. 1905, 12s. 6d. net.—Mr. Hiscox’s original book on this 
subject was nct as good as some similar works which preceded it, 
and this is not as good as Mr. Hiscox’s first attempt. The 
author lacks discretion in the selection of mechanical movements, 
including many that are not worthy of a place in a serious book, 
and omitting others that ought to be included. The treatment is 
serappy ; on no subject do we find anything like a complete survey 
of the subject. Let anyone who wants an example turn to the few 
sketches of oil fuel burners—a subject which lends itself excellently 
to the kind of treatment given in sketch books; or let him look 
through gas and air-gas devices, &c. Under both subjects there 
have been so many developments since the first part of this book 
appeared that useful compilations could have been made had the 
author been thorough. The final part of the book concludes with 
brief descriptions of a number of devices to obtain perpetual motion 
which is prolix, since the same kind of gear occurs over and over 
again, but has some educational value. 


Proceedings of the Incorporated Association of Municipal and 
County Engineers. By Thomas Cole. London: E.and F. N.Spon, 
- Limited, 57, Haymarket.—We have just received Vol. XXX. of 
the ‘‘ Proceedings ” of the Incorporated Association of Municipal 
and County Eogineers for the session 1903-4. The volume contains 
a list of officers and members and associate members of the Institu- 
tion. A full account, with illustrations, of the papers read at the 
district meetings held at Widnes, Runcorn, Aberdeen, Hastings, 
London, Grimsby, Newcastle-on-Tyne, York, Buxton and Newport 
is given ; also cf the annual meeting held at Shrewsbury. In the 
appendix there is a description of automatic electrically-driven 
pumping machinery erected for the borough of Shrewsbury. It 
also contains a list of statistical returns kept at the offices of the 
Association. A syllabus of voluntary pass examination for candi- 
dates for surveyorships under municipal corporations and the 
Local Government Acts are also included in this volume, 

British Progress in Municipal Engineering. By W. H. Maxwell, 
C.E. London: Archibald Constable and Co., Limited. Price 6s. 
net.—This volume embodies three of a series of national engineering 
and trade lectures which have been given under the supervision of 
the Board of Trade, the Colonial and Foreign Offices, colonial and 
foreign Governments, and the leading technical and trade insti- 
tutions, The present work, which forms volume 1. of a series, 
has been edited by Mr. Ben. H. Morgan. The three lectures 
reproduced are (1) General—Road Engineering and Maintenance ; 
(2) Main Drainage, Sewage Disposal, Destructors; and (3) Water 
Supply—conclusion. The whole book is well got up, well illustrated, 
and well printed. At the conclusion of each lecture there is given 
a classified list of British manufactarers who are interested in all 
branches of the subject touched upon in the lecture, while at the 
end of the volume there is a list of literature bearing on municipal 
engineering. We cannot help feeling that the value of the book 
would be increased if it were provided with a detailed index. 

Shipping World Year-book, 1905. By Evan Rowland Jones, 
London: The Shipping World Office. Price 5s.—This useful book 
of reference has now reached the nineteenth edition, and contains 
a large amount of new matter. The additions include the new 
measurement regulations of the Suez Canal Company; the new 
regulations under the Factory and Workshop Act governing 
loading and unloading at docks, wharves, quays and canals; the 
new Admiralty regulations for the training of naval officers; a list 
of the Customs boarding stations; new Board of Trade rules 
governing shelter-decked steamers and deck cargoes. The foregoing 
are only a few of the additions; much more is given regarding the 
important events that have taken place in connection with shipping 
during the year 1904. There is also an exceptionally good map of 
the world, which shows by distinguishing colours the routes of 
steamers and railways throughout the seven seas, also the products, 
ports, coaling stations, coalfields of all countries and Colonies. 
Finally, the tariffs of ali nations and the Colonies have been revised 
up to the last available hour. 

Steam Pipes: Their Design and Construction. By W. H. Booth. 
London: Archibald Constable and Co., Limited. Price 5s,—This 
book deals fully with the design and construction of steam pipes, 
and contains a number of useful tables, The volume has been 
divided into seventeen chapters, the following being the chief items 
dealt with. The general design of the pipes, including the 
materials usually used, i.¢., copper, cast iron and steel ; flexible 
pipes, flanges, Whitworth and American pipe threads; the 
methods adopted for allowing for expansion ; strength of pipes, 
anti-priming pipes, joints and supports for pipes. Another chapter 
is on valves, which includes a full description of the Globe, Angle, 
Fullway or Gate valve. There is a chapter on steam traps, junction 
pieces of flanges, separators, pipe coverings The kinetic theory 
of gases in relation to the flow of steam is also considered. A 
brief ;és“mé of the Standards Committee Report on pipe flanges 
has been added in the appendix. 

Lives of the Engineers. Boulton and Watt, Metcalf and Telford, 
George and Robert Stephenson. Three volumes, By Samuel 
Smiles. London: John Murray, Albemarle-street. Price 3s. 6d. 
each.—We are glad to find that the hope expressed in our short 
notice of the first volume of the famous ‘‘lives” has been realised. 
The five volumes have now been published, and are worthy of all 
praise as an excellent cheap edition of a work which every engineer 
should possess. If we have any fault to find with the present 
edition it is that the binding is too fine, and we fear that the red 
cases will soon fade and the gold soon tarnish. We should have 
been better satisfied with a plainer binding. However, that isa 
matter of taste, the paper and the printing of the important part 
are alike excellent. We advise our young readers to save up the 
few shillings that are necessary to obtain a work which will be a 
source always of pleasure and profit to them. 

Le gons sur ? Eleetricité P rofesstes a Institut Electrotechu que 
Montefiore. Par Eric Gerard. Septitme edition. Vols. I. and II. 
Paris : Librairie Gauthier-Villars, Quai des Grands-Augustins, 55. 
—This work has been very largely re-written and brought up to 
date for its seventh edition. This is notably the case as concerns 
alternating currents. The characteristics of the various newly- 
discovered rays are discussed, and a chapter devoted to recent 
developments in wireless telegraphy. The chapters relating to 
dynamos have been enlarged, and now embody references to the 
various types of machines exhibited at the Paris Exhibition of 1900. 
The study of alternators forms a distinct portion of the work. 
There are chapters dealing with the characteristic types of alter- 
nators, with particulars regarding these, and with tests of this 
kind of machine. The compounding of alternators is also touched 
upon. 





Machine Tools and Workshop Practice for Engineering Students 
and Appvrentices. By Alfred Parr, Instructor in Fitting, and 
Machine Shop and Forge, University College, Nottingham. 
London: Longmans, Green and Co, 1965. 10s, 6d. net.—As the 
title signifies, this is a students’ book. It has grown out of 
class instruction, and is intended to meet the increasing demand 
for technical instruction by engineering students and apprentices. 
It contains illustrations—mainly apparently from makers’ catalogues, 
of various tools and machines, the reason for the selection of some 
not being obvious—and brief notes about their use. The treatment 
is too superficial to be of value to anyone but a student who is just 
beginning his studies in engineering, and may want brief informa- 
tion about what he sees around him. 


The Electrical Transmission of Energy. By A. V. Abbott. 
Fourth edition. Entirely re-written and enlarged. London: 
Crosby Lockwood and Son,—In bringing this work up to date in its 
fourth edition not alittle had been omitted, and not a little added. 
For example, the a on electric railway circuits has been 
completely remodelled, and the author claims that enough has 
been added to the portions dealing with the methods of construct- 
ing alternating current lines to enable the student to deal with the 
problems arising in transmission work in the light of the knowledge 
of to-day. The section relating to the cost of plant and the cost of 
producing electricity has been modernised. The book contains 
a large amount of information—largely relating to American 
practice. 

Peatand its Products: An Illustrated Treatiseon Peat and its Products 
as a National Source of Wealth, By W. A. Kerr, V.C. John Smith 
and Son, Glasgow. Price 6s.—Why this little pamphlet of forty- 
eight pages should cost 63. we do not understand, for whilst it 
strongly advocates the use of peat fuel, it does not take the case 
much further than it has so far reached. The author bases his 
information, we judge, on a number of published accounts of peat 
and peat fuel machinery, but he has not made himself acquainted 
with all the difficulties of peat manufacturing and burning, and 
we fear, however much it may be desirable, his laudable effort will 
scarcely induce the capitalist to invest money in the production of 
peat fuel at present. 


The Plenum or Propulsion System of Heating and Ventilation. 
By Harold Griffiths, London: Simpkins, Marshall, Hamilton, 
Kent and Co., Limited. Price 4s. 6d.—The author's object in 
writing this book has been to place before architects sufficient 
information to enable them to criticise a pl system sch 
intelligently and to superintend the construction of the same. 
The following details are discussed in the fourteen chapters con- 
tained in the volume :—Position of mechanical apparatus; pro- 
pelling power ; boilers ; propellers; air purifiers and humidifiers ; 
ducts and flues ; heating batteries ; changes of air aod velocities 
of delivery ; dust ; cost ; specification ; and testing. 


Motsrs and Motoring. By Henry J. Spooner. London: T. C. 
and E, C, Jack, 34, Henrietta-street, W.C. Price 1s.—This 
volume is one of the ‘‘ Shilling Scientific Series,” and is a valuable 
addition to a number of very good books. This one, on ‘‘ Motors 
and Motoring,” will appeal more to the beginner in automobilism 
than to those who have had practical experience, although it 
contains much that is instructive for the latter. It is quite 
elementary, and is written in such a manner that one who is not 
well versed in engineering matters can follow it intelligently. 
All the various mechanisms of the car are explained, and numerous 
illustrations are used to make the text clear. 


Petrol Motors Simply Explained. By T. H. Hawley. London: 
Percival Marshall and Co. Price 1s.—In this small book the 
author has laid before the non-technical reader an excellent account 
of the principles on which petrol motors work, explaining in a 
simple manner the various mechanical parts, There are in all 
eight chapters, which treat the following items in an interesting 
manner :—Carburation of petrol, timing gear, valve action, cylinder 
cooling, and ignition methods. Much more that is instructive will 
be found. Too much detail bas not been put in the drawings, 
which renders them more intelligible to the amateur motorist. 


Fire Tests with Automatic Sprinklers, By the Albion Sprinkler 
Company, Limited. London: The British Fire Prevention Com- 
mittee. Price 2s, 6d.—This is an official report issued by the 
British Fire Prevention Committee on trials made on automatic 
sprinklers submitted for test by the Albion Sprinkler Company, 
Limited, London. A description of the poe vg testing plant, 
arrangement of tests and results, are given, together with numerous 
illustrations, Perhaps the most important section is that which 
deals with the melting point of the solder alloy in the sprinkler 
head when fixed as in ordinary practice. 


Tools for Engineers and Woodworkers, including Modern Instru- 
ments of Measurement. By Joseph Horner. London: Crosby, 
Lockwood and Son.—This useful volume is something between a 
glorified catalogue and a text-book. It has numerous illustrations, 
all, we are glad to see, of a diagrammatic character, of tools for 
working in wood and metals, with descriptions of their uses, but 
it has besides, intelligent notes on their construction and mainten- 
ance. To the engineer such a book is not likely to be of much use, 
but the student and amateur will find much to interest and instruct 
them in its pages, 

Construction of Cranes. By C. R. Marks. Third edition. London: 
Simpkin Marshall and Co., Limited, Price 3s. 6d. net.—This third 
edition contains in Part I. the matter which constituted the original 
edition, and in Parts I. and II. the work as it appeared in the 
second edition. The slight revision found necessary in these has, 
according to the author, been in form rather than in substance. 
Part III. contains new matter, and contains examples setting forth 
the present practice of some of the leading makers of lifting 
machinery. 

Engineers’ Valuing Assistant. By H. D. Hoskold. London: 
Longmans, Green and Co. Price 7s. 6d.—This is the second 
edition of a book the first edition of which appeared in 1905. The 
original size has been reduced, but the author states that every- 
thing essentially necessary to aid the profession in the valuation of 
mines and other properties has been retained. A number of 
alterations have been made to bring the book up to modern ideas, 

““N” Rays. By R. Blondlot. London: Longmans, Green and 
Co., 39, Paternoster-row. Price 3s. 6d. net.—This book has been 
translated into English by M. J. Garcin from a collection of Pro- 
fessor Blondlot’s memoirs and notes on ‘“‘N” rays, as communi- 
cated to the Académie des Sciences. The volume is written in a 
ae and simple style, and can be followed intelligently by most 
people. 

How a Steam Engine Works. By W. E. M. Curnock. London: 
Dawbarn and Ward, Limited. Price 6d.—An elementary book 
explaining in a simple manner how a steam engine works. A brief 
description of condensers and governors is also given. A few pages 
are devoted to the fluctuation of energy and the relative merits of 
the different types of engines, ‘iftustrations accompany the 
descriptive matter. 

How to Read a Workshop Drawing. By W. Longland. London : 
Dawbarn and Ward, Limited. Price 6d —This book will give the 
student who has not had any previous experience in machine 
drawing a general idea of the subject. It contains much informa- 
tion that will be found useful, and many diagrams. 

Who's Who 1905 Year-book, A. and C. Black, Soho-square. 
Price 7s, 6d.—Year by year this most useful book covers more 
ground. Were commendation needed it would be found in the 
fact that Who's Who is probably one of the most frequently con- 
sulted books of reference which exist. 

Gas and Oil Engines Simply Explained. By Walter CU, Runciman, 
London: Percival Marshall and Co. Price 6d.—A small ele- 
mentary book explaining in simple language, with the aid of 
diagrams, why and how gas and oi! engines work, 








DOCKYARD NOTES. 


OnE of the Devonshire class is out doing trials. Hor 
principal characteristic is being unlike her plans. he 
masts have next to no rake, and are fitted with rangefinder 
platforms @ la King Edward. The funnels have a decided 
rake, but are distinctly short and squat, giving the ship an 
appearance of tremendous length—indeed, seen by herself 
= looks longer than the Drake, though really considerably 
shorter, 


THE new turbine cruiser Amethyst is shortly du 
Portsmouth. 


at 


THE Lake submarine has been definitely discarded for the 
United States navy, and Hollands accepted as the orthodox 


type. 


Tue United States navy is shortly to be reduced. jj] 
‘‘erocks’’ and 12-knot cruisers are to be sent to the scrap 
heap. We have not heard how the 164-knot cruisers of the 
Denvers class, now being completed, will fare. 


Tuts week is the fifteenth anniversary of the laying dowy 
at Constantinople of the first-class battleship Abdul Hamed, 
There is no immediate prospect of her launch, as the keel. 
plate was some time ago reported missing ‘‘ from theft or 
natural decay,’’ and a cruiser of the same name, built at 
Elswick, at present does service for the battleship. It is 
said that some Turkish officers are afraid that the ship will 
be rather obsolete when completed. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


ONE of the largest and representative conferences ever held in 
Australia has just taken place in Sydney on the question of irriga- 
tion and water conservation, The conference was convened by the 
Minister for Public Works in New South Wales—Mr. C. A. Lee— 
and it is the intention of the Government to go practically into the 
subject of conserving the large volume of water that now flows 
down the rivers to apply it to the most arid parts of the State. Up 
to the present time the efforts of the Public Works Department 
has been confined chiefly to the sinking of artesian bores and 
wells, of which there are 81 flowing bores, representing a total 
depth of 148,613ft., yielding a daily flow of 49,800,000 million 
pe ot while they have cost £245,743. Twenty-five pumping bores 
have also been sunk, yielding a pumping supply of about 1,000,000 
gallons a day, and the cost for this work has been £60,118. Seven- 
teen failure bores have also been sunk in different parts of the 
State, the cost being £40,087. Five bores are now under con- 
struction. 

The total expenditure by the Government in providing a supply 
of artesian water has been £354,948. As regards the water obtained 
from the artesian belt, beyond providing for stock, it has not been 
used to any great extent for irrigation purposes. Several schemes 
for impounding the waters of the different rivers were discussed at 
the conference, and it appeared to be the opinion of the meetings 
that it be left to the departmental offivers as to which schenie 
should be taken in hand first. Concerning the Murrumbidgee 
River the departmental proposals provide for the construction of a 
dam at Barren Jack, below the confluence of the Murrumbidgee, 


“Gooradigbee, and Vass Rivers, and although the height of the dam 


has not yet been determined, it is estimated that a dam 200ft. high 
would impound 30,000,000,000 cubic feet. The Government are 
showing an earnestness in carrying out the work of irrigation, so 
as to settle the people on the !and, and in the areas suggested most 
prolific results can be obtained if only the water can be relied upon, 
and it is anticipated there will be no difficulty in raising loans to 
further such a reproductive work, 

With even moderate seasons, the railways of New South Wales 
show marked results. For the quarter ending December last the 
earnings have increased by £70,790 compared with the correspond- 
ing quarter of the previous year, while at the same time the 
expenditure has been reduced by £14,502, The following state- 
ment shows the results of the working :— 





Quarterended 81st|Quarter ended 31st 
D ber, 1304. | D ber, 1903. 





Miles open 
Revenue.. A es a 
ae ee eee £610,960 } 
Ree SURIOG FUR. ccs bees 
Earnings per train mile .. .. 
Expenditure pertrain mile .. 
ngers carri on" 60 Jes 
Goods traffic carried .. .. 
Live stock traffic carried... 


8,280} 
£950,249 
£625,462 
2,665,551 
| 7s. 14d. 
| 4s. 84d. 
| 8,794,523 
| 1,585,881 tons 
| 40,939 tons 


9,047,305 
1,599,669 tons 
40,480 tons 


In the annual report of the Department of Mines in New South 
Wales the following details are given :—Year ending 3lst Decem- 
ber, 1903: Quantity of gold won—Alluvial, other than dredging, 
34,927 oz.; alluvial, dredging, 27,237 oz ; quartz, 202,726 oz.; total, 
264,890 oz. Value of gold won, £944,666. Numberof menemployed: 
Alluvial, Europeans, 5515; alluvial, Chinese, 391. Quartz, 
5341 ; total, 11,247. Estimated value of machinery and plant, 
£953,970. In the coal mines ne were employed :— 
Underground, boys under sixteen, ; males above sixteen, 
10,554 ; above ground, boys under sixteen, 258 ; males above six- 
teen, 2749 ; total, 13,917. 








Giascow UNIVERSITY ENGINEERING Socigty.—On the 23rd 
February a lecture on ‘‘ German Shipyards” was delivered before 
this Society by Mr. C. S. Douglas, B.Sc., M. Inst. N.A. The lec- 
turer traced the development of modern German shipbuilding, and 
attributed much of this initially to the encouragement given 
by the Government to the building of fast liners, and to the demand 
for an imperial navy built in their own shipyards and constructed 
of native material irrespective of cost. This development continued 
when in 1879 the import duties on all materials for shipbuilding 
were abolished, and at the present time, for the popular interme- 
diate speed steamer and for the ordinary cargo vessel, Germany 
can successfully supply the home demand. Mr. Douglas pointed 
out the deficiencies in equipment and in methods of carrying on 
work as compared with British yards, The covered slips and over- 
head cranes, the pontoons round the ends of building berths, and 
the use of floating docks at almost all the yards, called for special 
comment, while the method of checking vessels launched at the 
Stettiner Vulcan Works wasdescribed. Nearly ail the heavy tools 
in the shipyards were, it was pointed out, made in Glasgow and 
neighbourhood. Some interesting comparisons of wages and costs 
of material were given between German and Britis ee and 
reference was made to the cottages and bachelors’ barracks built by 
some of the yards for housing their workmen. The lecture was 
illustrated with plans and views of three dockyards and of about 
fifteen mercantile yards, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

‘THE engineering trades are active this week, a good deal of work 

being in hand on account of railway and electrical matters. 

Hlydraulie engineers are also well engaged. New water supply 

works are in contemplation at Shrewsbury, the Local Government 

Board having advised a deputation from the Shrewsbury Town 
Council to improve the existing river supply. Either this will 
have to be done very soon, or else a new scheme will have to be 
undertaken for supplying the town with water from an upland 
source. Work for eugineers will in either case result, The 
electrification of the Small Heath tramway system has been com- 
pleted, and the electric trams have commenced running from Bir- 
mingbam to Small Heath and Yardley. The body of the car rests 
upon the Conaty-Lycett patent radial truck, which readily takes 
sharp corners and curves; and the cars are fitted with the 
ltaworth patent regenerator control arrangement. 

Manufactured iron on ’Change in Birmingham ge —Thursday 
was fairly steady, especially for good qualities, such as marked 
bars, which are maintained at £8. The galvanised corrugated 
sheet manufacturers are doing better with the South African gold 
mining districts, and also for the home agricultural trade, which 
last is opening satisfactorily, and prices are maintained at 
£10 2s, 6d. to £10s. 5s. Gas tube strip is weak at £6 2s, 6d. to 
£6 5s., and is affected by the lowering of prices in the tube trade, 
owing to keen competition among the leading makers. Nail rod 
and rivet iron is in good request at £6 10s. to £6 15s, With 
reference to steel, a great deal of business is being done with 
railway carriage and wagon makers, and also with electrical 
engineers. Mild bars are quoted £6 to £65s.; girder plates, £6 
to £6 2s. 6d.; and boiler plates, £6 15s. to £7 5s, 

Information is to hand that the existing German Steel Trust is 
to be still further strengthened by the inclusion of additional 
works. The policy of Germany, therefore, of charging high 
prices at home and capturing British trade by quoting very low 
figures for delivery in England may probably be expected to 
become further emphasised. Under these circumstances Midland 
steel masters are anticipating an increase, before long, of con- 
tinental competition, Northampton pigs are quoted 42s, 6d, to 
to 43s. 6d.; Derbyshires, 45s. 6d. to 46s. 6d.; and Lincolns, 
5ls. 7d. Makers of these descriptions are for the most part well 
sold forward, and are firm in their quotations. Staffordshire 
cinder forge is 43s., and part-mines are 45s. to 46s. The great 
accumulation of stocks in the North of England is being watched 
somewhat anxiously in Staffordshire, as being likely if it con- 
tinues, to weaken the general position of the British crude iron 
market, Ordinary Staffordshire all-mines are quoted 55s. to 603.; 
and best, 65s. to 80s.; with cold blast 95s. to 100s. According to 
advices just received, the trade revival in the United States is 
proceeding on so large a scale that British pig iron for American 
consumption is considered likely to be required to an appreciable 
extent during the late spring or earlysummer. Business all round 
may be said to be improved this week. 

The fourth annual meeting of the South Staffordshire Mond Gas 
—power and heating—Company has been held at Dudley Port. 
The chair was taken by Mr. Alfred Mond, who moved the adoption 
of the report, and also read a speech by Mr, George Macpherson— 
chairman of the directors—who was unable, through illness, to be 
present. In this document Mr. Macpherson stated that the 
directors had had a very busy and anxious year. At the previous 
annual meeting the chairman told them that the company had 
given out over a hundred contracts, and had laid about 1000 yards 
of trunk mains, During the year they had had to watch that 
these contracts were properly carried out, and that they were only 
rs ern with the very best and most up-to-date plant ; and he was 
gt to know they could congratulate themselves on the result. 

hey had now laid nearly 13 miles of trunk mains. They would 
also soon have laid 3 miles of branch mains, and they were prepared 
to continue with these in any direction when requested. The 
engineering part of the present bye was almost completed, and 
he ventured to say that they had the finest plant of its kind in the 
world. The distribution question had been most successfully 
demonstrated, for they found they could pass 1,500,000 cubic feet 
of air through the pipes per hour, with a pressure of 101b., the 
outlet being 54 miles away. This was about 50 per cent. more 
than the total quantity of gas which the present plant could make 
in the time, The maios already laid were capable cf delivering at 
least three times the maximum output of the present plant. The 
installation was now being tested under working conditions. 

The recently issued report of the Royal Coal Commission stated 
that if the average steam engine, with its average consumption of 
51b. of coal per horse-power hour, were entirely replaced by gas 
producers and gas engines, the 52 million tons of coal per year, 
which it was estimated were consumed for power purposes at 
mines and factories in the United Kingdom, would be reduced to 
11 million tons, This would show what an immense waste was 
going on under old conditions of work, and what scope there was 
for such operations as theirs. The report and statement of 
accounts were adopted. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester,—The attendance on 'Change on Tuesday was well up 
to the average, and, if anything, a more hopeful tone prevailed 
than has been the case for some time past. This especially applies 
to the pig iron trade, where in some respects buyers have been 
having all their own way lately; but with a steady, if not an 
advancing speculative market, coupled with improved iron trade in 
the United States, holders do not seem inclined to give way. 
Warrants are advancing, and this causes increasing firmness, and 
as makers here profess confidence and assert having made sales at 
full late rates, the position may be regarded as fairly good. Mean- 
time, finished iron and steel products are not in such request, and 
boiler plates are far from enjoying the active demand apparent 
three weeks ago. Still, there is little or no change to note in 
prices, 

Forgs iron continues dull, and buyers still hold off, except at 
something under list rates. Meanwhile, it is rather cheering to 
know that in certain directions pig iron is being used in increased 
quantities in what may be termed the miscellaneous trades. 

Textile machinery makers are fairly busy, and look forward to a 
continuance of good business, owing to the constantly increasing 
number of spindles required in Lancashire, Machine tool makers, 
on the whole, are quiet, but in a few isolated cases considerable 
activity prevails. The electrical department shows little change. 
There is a general absence of German competition, while American, 
from the cause noted above, is entirely so. In some cases small 
quantities of pig iron are brought over in cotton ships for the sake 
of steadying the cargo. 

Ordinary quotations are:—Lancashire, No. 3 foundry, 53s.; 
Lincolnshire, 493. to 493. 6d.; Derbyshire, 51s. to 52s.; Stafford- 
shire, 52s; Middlesbrough, open brands, 56s. to 56s 3d. Scotch: 
Gartsherrie, 57s. 9d. to 58s. 3d.; Glengarnock, 553. 6d.; Eglinton, 
55s. 3d., delivered Manchester. For delivery Heysham, Scotch 
quotations are as follows :—Gartsherrie, 55s. 9d. to 56s. 3d.; Glen- 
garnock, 53s, to 53s. 6d.; Eglinton, 55s, 

Forge iron: Lancashire, nominally 51s.; Lincolnshire, 48s. 2d.; 
Derbyshire, 48s. to 49s., equal to delivery Warrington. 

Finished iron: Bars, £6 5s, to £6 7s. 6d.; hoops, £7 to £7 5s.; 
sheets, £7 to £7 7s. 6d. 

Steel products : English billets, £4 12s, 6d. to £4 15s.; German 
ditto, £4 7s, 6d.; hoops, £7 5s, to £7 10s.; CA steel sheets, 


£8 17s. 6d. to £9; C R ditto, £9 2s. 6d. to £9 5s,, delivered Man- 
chester. 

Copper is exceedingly quiet, and there is no change to record in 
the manufactured article. Copper sheets, £79 per ton; seamless 
copper tubes, 10d.; ditto, brass, 8d.; rolled brass, 74d.; copper 
wire, 9d.; and brass wire, 73d. perlb. Spelter rather weaker. 

There was a fair attendance on the Coal Exchange on Tuesday, 
and there was a somewhat improved tone. There appeared to be 
a fair amount of business put through. There was an upward 
tendency in engine fuel and slack generally, and it is just possible 
that when the season’s demand for domestic coals falls off there 
will be an enhancement of prices in this department. Meantime 
the colder weather causes a maintenance of the demand for house 
coal, Forge and manufacturing coal is in fair request, though a 
rather quiet demand on shipping account is reported. Quota- 
tions :—Best coal for domestic purposes, 13s, to 14s.; seconds, 12s, 
to 13s.; common, 9s. to 10s.; steam and forge coal, best, 8s, 3d. 
to 8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s. to 
7s. 6d.; medium, 6s. to 6s, 9d.; common, 5s. to 5s. 9d., at the 
pit; screened coal, 9s, 9d. to 10s.; unscreened ditto, 9s. 3d. to 
93. 6d., delivered Manchester Ship Canal. 

At the last meeting of the Manchester Association of Engi- 
neers, presided over by Mr. Alfred Saxon, an important paper 
on ‘‘ Pig Irons, and their Use in the Foundry and Forge,” was 
read by Mr. E. Adamson, of Sheffield. The speaker dealt with 
the question from various standpoints, including acid steel manu- 
facture, wrought iron manufacture, and the making of ordinary 
iron castings. Valuable tables were given showing the origin of 
various kinds of iron, including the local ore supplies and the 
Spanish and other foreign ores imported. Analyses of iron by 
various makers were given, and the American system of working 
on analysis, which ensured accuracy in production, and, in 
consequence, economy, was referred to. Mr Adamson was 
heartily thanked for his address. 


lace in this speciality, and have maintained it ever since. They 

ave, of course, to compete —_ keen rivalry in other quarters. 
In no department of Sheffield industry has there been more suc- 
cessful progress than in the steel trade. Our keenest rivals—the 
United States and Germany—find it profitable to use Sheffield- 
made stesl in the finest qualities to a gratifying extent. The 
demand for special steels, however, is unfavourably affecting the 
trade done in the older steels. A noteworthy feature is the 
increased cost of production, owing to the high price now demanded 
for alloys required for its manufacture. Amongst these is tung- 
sten, which has more than tripled in value within a remarkably 
short period. ; : ; 

In the heavy departments the workmen are fairly employed in 
nearly all branches, The re-armament of the artillery has con- 
tributed materially to this important class of work. Both the 
local firms who obtained part of the orders are now busily engaged 
upon them. : 

Reports from the engineers’ tool-making establishments are not 
quite so satisfactory as could be wished. Employment is at present 
rather unequal, except in the case of the manufacturers who have 
specialities, for which there is a constant call. The Government 
contracts for files are keeping that department pretty active, but 
generally the file trade cannot be represented as being brisk. 
Another disappointing feature is the continued stagnation of the 
South African market, for which large preparations were made all 
through last year in heavy and light tools, and other departments 
of Sheffield industries. The tendency of late has been more 
and more towards “‘ cutting” of prices, owing to excessive competi- 
tion, and there seems no prospect of early improvement in this 
respect. On the other hand, makers of sections for agricultural 

hinery and impl ts, as well as of garden tools, are very 
busy, and the season trade promises to be considerably in advance 
of that of last year. 3 

The Sheffield Society of Engineering and Metallurgy met in the 

Technical Department of the University College, St. George’s- 








Barrow.—Makers of hematite pig iron are more disposed to 
humour buyers in the matter of prices this week, although as a 
matter of fact there are indications that a better demand will soon 
be experienced for metal. Makers in the meantime are fairly but 
not liberally supplied with orders, except in the case of those 
makers whose output is fairly well spoken for beforehand. In 
respect of the demands of the local steel trades, makers’ stocks are 
somewhat smaller than they were, as very heavy deliveries of 
metal have lately been made, but there is an increase to note in 
warrant stocks this week to the trifling extent of 271 tons, and there 
is now held in warrant stores 20,613 tons. The price of mixed 
Bessemer numbers has not been changed, and is still at 57s. 6d. 
net f.o.b. Warrant iron, however, is 6d. dearer at 57s. 6d. cash, 
buyers at a month. A r trade is being done in forge and 
foundry iron, but very little of this class of metal is being produced. 
There isa good market for charcoal iron, and every prospect of a 
continuance of the good trade now doing. 

No change can be noted in the hematite iron ore trade, which is 
quiet, but more activity is expected shortly. Business in Spanish 
ore is fairly well maintained. Prices are steady at 9s. to 10s. for 
good average native sorts net at mines, and Spanish ores of good 
quality are at 14s, to 14s. 6d. net at West Coast ports. 

Thesteel trade remains in practically the position it has occupied 
for some time past, briskness being general in heavy rails, and 
quiet in nearly all other departments. West Coast makers have 
secured some good orders for Indian State railways, and there are 
several other orders in the market. Very little competition is 
experienced from the Continent, and none whatever from America. 
Heavy rails are still quoted at 105s. per ton net f.o.b. In light 
rails very little is being done, and orders for tram sections are few 
and unimportant. 

The plate trade is quiet, and the mills are not employed even on 
half time. No improvement is expected until new shipbuilding 
— are booked, but the outlook for the spring is said to be satis- 
actory. 

No new orders Lave been reported as having been received by 
shipbuilders, but they are hurrying up the work they have on hand 
—it is whispered with the object of tackling a good programme of 
new construction. 

Engineers are only moderately employed in the marine depart- 
ment, but are very busy on gun mountings, projectiles and gun 
carriag es. 

There has been more activity of late inshipping. Exports of pig 
iron last week embraced 13,300 tons of iron and 18,604 tons of steel, 
making a total of 31,904 tons, being an increase on the correspond- 
ing week of last year of 21,705 tons. The total exports this year 
have reached 143,190 tons, being an increase of 57,133 tons on the 
corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coal trade affairs are unaltered from last 
week, The weather is very irregular, sharply varying from fine to 
cold and snow. House coal, therefore, continues to be in good 
request on local account, while the demand from London and 
the Eastern Counties is also well maintained. We note statements 
about easieryvalues, Lut cannot find any trace of actual reduction in 
prices, Jn best Silkstone that is sold in the market readily 
fetches from 12s. 6d. per tcn upwards. Barnsley softs realise from 
lls, to 12s. per ton in the best qualities, secondary grades from 
9s, 6d. and 10s, 6d. per ton at the pit mouth. 

Steam coal is fairly called for, considering the season of the year. 
Exports, of course, are rather quiet, the deliveries for the Baltic 
not being important, but the prospects are said to promise well for 
the season. The Swedish State Railway contracts, to which 
reference was made last year, have mainly been taken by the West 
Yorkshire and Derbyshire coalowners. Prices vary somewhat, but 
the bulk of the supplies will be deliverec at 14s. per ton, The 
South Yorkshire coalowners have not fared so well in the placing 
of the contracts this season. A large weight of coal is used for the 
steam fishing fleets trading at the Humber ports, and increased 
attention is being paid to this department of trade. One Hull 
fishing company is reported to have given out orders for supplies 
for thirty new steam trawlers; the value of these orders being 
estimated at £200,000. The trawlers do not provide a great space 
for coal, and it is therefore expected that preference will be given 
to the best South Yorkshire hards, with a view to getting the fish 
to market with the least delay. 

There is still a good trade doing in slack and smudge for steam 
generating purposes. In Lancashire the continued activity in the 
cotton mills requires heavy deliveries, while the Yorkshire woollen 
districts, being also busy, contribute to the animation of the market 
in this class of coal, On the other hand, the glass trade, which in 
ordinary circumstances requires heavy weights, is very depressed, 
and little is going for that purpose. Coke is reported to be slightly 
improved, recent values being maintained, with some prospect of 
an advance later on. 

In the iron market a noteworthy feature is the weakening of 
Lincolnshire irons, Those advanced sharply one or two months 
ago, and have nowgonealmost as sharply back. The changeis chiefly 
attributed to the slackening of the iron trade in the North of 
England. The weakening, though perceptible in some quarters, 
is not regarded with much misgiving. Quotations at present 
current are :—West Coast hematites, 67s. to 67s. 6d. ; East Coast 
hematites, 62s, 6d., less 24 per cent. in each instance; Lincoln- 
shire, No, 3 foundry, 47s. 6d. ; Lincolnshire forge, 45s. to 45s. 6d.; 
Derbyshire foundry, 47s.; Derbyshire forge, 43s. 

In the steel trade manufacturers report that the upward 
tendency is maintained with increased firmness in values, and 
efforts have, therefore, been made to raise the price of the finished 
products, though not altogether with the results expected. The 
principal interest in the steel trade continues to be the special high- 





speed steel for machine tools. Sheffield manufacturers took first 





square, Sheffield, on the 27th ult. The president, Mr. W. H. 
Ellis, M. Inst. C.E., occupied the chair, and the audience included 
Mr. R. A. Hadfield, M. Inst. C.E , president of the Iron and Steel 
Institute, Professor Ripper, M. Inst. C.E , and a number of steel 
manufacturers and visitors from Manchester. Professor J. O. 
Arnold, who has just been awarded the Bessemer gold medal of 
the Iron and Steel Institute, delivered a lecture devoted to the 
consideration of the mechanical properties of steel as the result of 
recent study and investigation. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


AFTER a comparative lull in the Cleveland pig iron market for 
several weeks there has this week appeared a decided change. A 
strong upward movement has been in progress in Cleveland 
warrants, the “bulls” have once more got the upper hand, and 
have speculated pretty freely—in fact, there is nowa brisker business 
done than at any time this year. Generally, more confidence is 
reported, and the advances, having been continued for almost a 
fortnight, are leading those who have to cover to come into the 
market. It is, however, not to be denied that the “‘ boom” is 
mainly a speculative one, and it is largely brought about by the 
sanguine reports from the United States, where a revival has been 
experienced which promises to continue. The consumption there 
has heavily increased, and though the production has been 
augmented till it is fully at the rate of 20 million tons per annum, 
yet it is believed that this enormous output will fall short of the 
requirements. Then it is to be taken into account that the spring 
season has practically been entered upon, and that is almost 
invariably a period when demand increases and prices move 
upwards. The brisker condition of the manufactured iron and 
steel industries is likewise a factor in strengthening the market 
generally for iron and steel. There is thus some good reason for 
the more confident tone that is now reported. 

The fact that Cleveland pig iron continues to be sent into the 
public warrant stores at an unprecedentedly rapid rate is ignored 
by the speculators, and has not the slightest influence on the 
market here ; but it is taken note of by buyers on the Continent, 
and this partly accounts. for their slowness in buying iron for 
spring delivery, as they have been expecting further reductions in 
prices. In July last no more than 78,013 tons of Cleveland pig 
iron were in Connal’s stores, at the end of February the stock was 
279,271 tons, or nearly four times asmuch. When the gamble com- 
menced in October, 94,889 tons were held ; there was added in that 
month 20,139 tons ; in November, 34,572 tons ; in December, 42,227 
tons ; in January, 45,767 tons, and in February, 41,677 tons, ora total 
of 184,382 tons, an increase which would not have taken place if 
there had not been the artificial state of affairs in the pig iron 
trade, for the output would have in all probability been reduced, 
and certainly the exports would have been better, these having 
been curtailed because the prices of Cleveland iron were raised 
by the gamble to figures which were too high to allow of suc- 
cessful competition with pigs produced near the districts in which 
they were consumed. Thus there has been great curtailment of 
deliveries to Scotland and Germany—the best markets for Cleve- 
land iron—which would not have been the case if Cleveland prices 
had not been rushed up too high by the speculators, who are 
beginning their operations again on the strength of America having, 
in all probability, to come ,to Europe for supplies, as in 1902 and 
1903 


Cleveland warrants, which last week could be got at 47s. 104d. 
cash, have risen to 49s. 5d. this week, and there has been a good 
deal of buying, not only by speculators, but also by consumers. 
The end of the month having passed, there are no cheap lots offer- 
ing, for the necessity to sell has subsided. Last week No. 3 
Cleveland G.M.B. pig iron could be got from second hands at 
47s, 3d., and in some cases at 47s., but this week the lowest figure 
has been 47s. 9d., and on Wednesday 48s, 6d. was quoted. No.1 
has been raised to 50s.; No. 4 foundry, to 47s. 6d.; No. 4 forge, to 
44s, 6d ; mottled, to 44s.; and white, to 43s. 6d., all substantial 
advances. 

The hematite iron trade has not been in the least influenced by 
the strong upward movement in Cleveland pig iron, and prices have 
continued stationary for some time, though it might have been 
expected that the undoubted revival in the steel trade would have 
led to pig iron prices also rising, particularly when there is 
no stock in the public warrant stores that can compete, for there 
are only 300 tons held by Connal’s. There appears, however, to be 
too much iron in second hands, and they undersell the makers. 
The latter quote 55s. per ton for prompt deliveries of mixed 
numbers, but second hands readily sell at 54s. 6d., and some have 
even taken 54s, 3d. Messrs. Bolekow, Vaughan and Co, have 
two new furnaces nearly ready for work at Eston. The Linthorpe- 
Dinsdale Smelting Company have blown in a furnace at the Lin- 
thorpe Ironworks, Middlesbrough, and are producing spiegel iron 
thereat. Rubio ore is kept at 15s. per ton c.if. Tees, but sales are 
few at present. 

The shipments of pig iron from the Cleveland district in February, 
though better by 15 per cent. than those of January, were unsatis- 
factory, for they only reached 61,322 tons, that being 23 per cent. 
short of the export for February last year, and 30 per cent. below 
that of February, 1903. It fell a good deal—19 per cent.—below 
the average February, that average being 76,572 tons over the past 
ten years. The deliveries to all countries abroad were below those 
of last year, except to Japan, which took 5225 tons direct from the 
Tees, that being nearly a fourth of all the iron sent oversea, No 
other foreign country took anything like as much. Exports to 
Italy showed a large falling off, as well as those to Scotland ; in 
fact, it is many years since they were in any month so small to 
Scotland, if we except January, 1905. Altogether, so quiet a 





February in the matter of shipments has not been known since 
1895. The same may be said of the exports for the two months, 
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which were 114,599 tons. India and Japan took five-sixths of all 
the "ipaemeanie iron and steel sent oversea from the Tees last 
month. 

The position of producers of finished iron and steel continues to 
improve steadily, bat no alterations in prices have been made this 
week. Any change is expected to be in an upward direction. 
Now that they have restarted the mills at the Clarence Steel 
Works, Middlesb h, which have been stopped since last summer 
for reconstruction, oe Dorman, Long and Co., at the end of 
this week, will close the Britannia Steel Works, in order that they 
may carry out extensive alterations. While the works are stopped 
another powerful mill engine will be erected. It is now intended 
that the plate mills at Messrs. Bolekow, Vaughan and Co.’s Eston 
Steel Works shall, after a stoppage of more than two years, be 
restarted on Monday, the 20th inst., and, at first, 500 men will be 
employed. 

Not much is being done at present in the way of placing orders 
for new shipping, but Messrs. William Doxford and Sons, Pallion, 
Sunderland, are reported to have secured an order for another 
turret-decked vessel for Messrs. Axel Brostrom and Sons, of 
Gothenburg, while Smith’s Dock Company, Limited, North Shields, 
are to build a steamer for Russian owners, and another for 
Argentine owners. Messrs. Furness, Withy and Co, Limited, 
West Hartlepool, have booked for the Clan Line orders for three 
steamers, each of a deadweight capacity of between 6000 and 7000 
tons, It is stated that in part payment for these they took over 
three of the older steamers of this line, and these three have 
already been disposed of to East Indian owners. 

The smiths and strikers at Sunderland and Hartlepool, who for 
three months have been on strike against the reduction of wages, 
which was agreed to by all the other classes of workmen at the 
shipyards, are as firm as ever in their determination not to accept 
theemployers’ terms, The Free Labour Association brought some 
men from Glasgow to Sunderland to take the places of those on 
strike, but on finding that there was a dispute in progress, they 
returned home. Some remained a few days in order to earn enough 
money to take them back. 

Messrs. Cowans, Sheldon and Co , Carlisle, showed to the students 
of the Institution of Civil Eagineers in the Newcastle district one 
of their Titan block-setting steam cranes, which is for use in con- 
nection with the new harbour in Table Bay, at Capetown. It is 
51ft. high, and can deposit a weight of 49 tons at any point within 
a radius of 115ft. 

The Cleveland ironstone miners have been endeavouring to 
induce their employers to agree to the closing of the mines on 
Saturday at noon instead of 12.30, but the masters do not see their 
way to consent to any such change, 

The coal trade is quiet, and there has not yet sprung up the 
improvement which is generally looked for about the end of 
February. Business, however, has been disorganised for some 
time, partly because of the situation created by the German 
colliers’ strike. Work at the steam coal collieries is irregular, but 
as merchants are known to have sold largely without covering an 
early improvement is expected. At present 8s. 9d. f.o.b. per ton 
is quoted for best steam coal; 8s. for seconds ; and 4s. 6d for 
smalls ; while best gas coals can readily be bought at 83. 14d. 
Foundry coke has dropped to 16s. 6d. per ton fo.b.; but furnace 
coke is dearer, medium qualities having again gone up to lds. 
per ton delivered in the Middlesbrough district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tuer Glasgow pig iron market was strong at the opening this 
week, a large business having taken place in Cleveland warrants at 
higher prices. The upward movement is attributed to favourable 
reports from America. The demand for raw iron on the part of 
home consumers has been moderate, but good deliveries are taking 
place of iron formerly purchased. 

Business has been done in Cleveland warrants at 48s. 44d. to 
48s. 8hd. cash, and 48s. 74d. to 48s, 1ld. one month. A quantity 
of Scotch warrants changed hands at 53s. cash, the quotations 
afterwards going up to 53s. 44d. Cumberland hematite warrants 
are quoted 57s. 3d., with little or no business doing. 

The market for Scotch makers’ iron has been quiet, with prices 
for the most part well maintained. G.M.B., No. 1, is quoted 
f.o.s. at Glasgow 54s. 6d.; No. 3, 51s. 6d ; Carnbroe, No. 1, 56s.; 
No. 3, 53s.; Clyde, No. 1, 58s.; No. 3, 53s. 6d.; Gartsherrie, 
No. 1, 59s.; No. 3, 54s.; Summerlee, No. 1, 58s. 6d.; No. 3, 54s. 6d. ; 
Calder, No. 1, 593.; No. 3, 54s.; Langloan, No. 1, 64s.; No. 3, 55s. ; 
Coltness, No. 1, 64s. 6d.; No. 3, 54s, 6d, ; Glengarnock at Ardrossan, 
No. 1, 59s.; No. 3, 54s.; Eglinton at Ardrossan or Troon, No. 1, 
54s,; No. 3, 51s, 6d. ; Dalmellington at Ayr, No.1, 56s.; No. 3, 51s.; 
Shotts at Leith, No. 1, 59s.; No. 3, 54s.; Carron at Grangemouth 
No. 1, 593.; No. 3, 54s. per ton. " 

There is a steady business doing in Scotch hematite pig iron, 
which is quoted by merchants 60s. to 60s. 9d. per ton, for delivery 
at the West of Scotland steel works. 

Since last report an additional furnace has been put on hematite 
pig iron at the Ezlinton ironworks. and there are now 85 furnaces 
in operation in Scotland, compared with the same number at this 
time last year. Of the total, 41 are making hematite, 38 ordinary, 
and 6 basiciron. It is expected that the latter class of iron will 
be favourably affected by the improvement that is taking place in 
the tin-plate trade. 

The shipments of pig iron from Scottish ports in the past week 
were comparatively small, amounting to only 3352 tons, compared 
with 5686 in the preceding week, and 5740 in the corresponding 
week of last year. The total shipments since the beginning of the 
year are 40,635 tons, against 47,000 in first two months of 1904. 
There was despatched to Canada 30 tons, South America 206, 
India 150, Australia 375, Italy 10, Germany 135, Holland 5, Bel- 
gium 40, China and Japan 695, other countries 122, the coastwise 
shipments being 1584 tons, compared with 3177 in the correspond- 
ing week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 6078 tons, against 10,947 in the preceding week, 
and 13,262 in the corresponding week of last year. There is a total 
decrease in these imports for the two months of about 22,000 tons. 

The foreign demand for Scotch pig iron bas been somewhat 
meagre since the beginning of the year, but reports are current 
that inquiries are now being made which may result in a consider- 
able amount of business with the Far East. It is expected that 
Japan will want a good deal of iron, whether the war continues or 
is brought to an early termination. 

There is a prospect of improving trade in the ironfounding 
branches, inquiries being made in connection with contracts for 
Canada and elsewhere. ‘The founders have had a long spell of 
poor business in many departments, and any increase in demand 
will therefore be extremely welcome. The South African trade 
has never been what it promised to become before the war, and 
foreign business generally has been unsatisfactory. 

Makers of maileable iron report a fair inquiry, and the steel 
makers are now getting into very full employment. 

During the past month 42,775 tons of new shipping have been 
launched on the Clyde, compared with 47,565 in February last 
year. It is estimated that the fresh contracts arranged during the 
month amounted toabout 50,000 tons. Fewer orders are now being 
placed, but the amount of work already un hand is sufficient to 
keep the builders well occupied for months to come. 

The strike of colliers in Germany being now over, business in 
the coal trade has naturally fallen away to a considerable extent 
so far as the shipments are concerned. The quantity of coal 
shipped from Scottish ports in the past weck was 218,037 tons, 
compared with 282,276 in the preceding week, and 182,324 in the 
corresponding week of last year. That the trade has benefited 
very materially from the labour troubles abroad is shown by the 
fact that the exports during the last few months are 323,000 tons 





larger than in the corresponding period of 1904. The inland trade 
is active, there being a good demand for coal, both for household 
and manufacturing purposes, and prices are generally steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A coop deal of interest is centred in the stop-day appeal argu- 
ments before the Court, and the colliers’ side, conducted by Sir B. 
Isaac and Mr, 8. T. Evans, has been keenly discussed. Mid-week, 
the contentions of the coalowners, no less ably put forward, were 
brought in array, and it is expected that judgment will be given 
by the end of the week. 

Coalowners of late have suffered at all ports from the boisterous 
weather delaying tonnage to a serious extent. Occasionally there 
have been large cargoes cleared at Cardiff, as, for instance, towards 
the end of the week, when there were some notable consignments, 
14,300 tons going to Port Said in two cargoes, 6000 to Monte Video, 
5500 to Naples, 8100 tons to Buenos Ayres. Geneva continues to 
receive large consignments, 15,000 tons going in one day. This 
week several large cargoes were dispatched to Hongkong. At 
Change, Cardiff, this week, it was stated that the several captures 
of Welsh coal of late in German steamers will only affect Russia, 
which has given a guarantee, and made a money deposit in Berlin, 
to cover loss, and indemnify officers and crew. 

Swansea only sent away 43,000 tons of coal last week, France 
taking half, and 2200 tons going to the United States. Newport 
figured better, despatching 57,000 tons to foreign, and 14,566 tons 
with a coastwise destination. 

Steam coal prices, in consequence of the scant tonnage coming 
in, have been erratic, for, though quotations have been given out 
as 13s, 3d. to 13s. 9d., it is an open secret that sales have taken 
place of best Admiralty brands under 13s. 

It is not thought that a downward course has set in. Very pro- 
bably the droop is owing to the weather, and the tone of the market 
may recover. Whether forany length of time is a point in dispute, 
for the output is very large, and if some coalowners are secure 
by — of their large contracts, many are not so favourably 
placed. 

The latest news is that forward coals are quoted slightly higher, 
though not much business was done. House coal has been firm, 
with good demand; second steams and dry coal weak; and 
Monmouthshires rather irregular. Latest quotations, Cardiff, this 
week were as fo!lows:—Best steam, 13s. 3d. to 13s, 6d.; best 
seconds, 12s, 3d. to 12s. 9d ; seconds, 11s. 6d. to 12s.; drys, 12s. 3d. 
to 12s. 6d.; best smalls, 7s. 6d.; best ordinaries, 7s. to 7s. 3d.; 
seconds, 6s. 6d. to 6s. 9d.; inferiors from 63. Moamouthshire, 
best large, lls. 9d.; best ordinaries, 11s, 3d. to 11s. 6d.; seconds, 
10s. 6d. to 10s. 9d. House coal: best households, 16s. 9d. to 17s.; 
best ordinaries, 13s. 6d. to 14s. 6d.; second and other kinds, 10s. 6d. 
to 13s.; No. 3 Rhondda, 13s. 6d.; brush, 12s. to 12s, 3d.; small, 
9s. 6d. to 9s. 9d.; No. 2 Rhondda, 10s, 6d. to 10s. 9d.; through, 
8s. 9d. to 93. 3d.; small, 6s. 6d. to 7s. 

Patent fuel, 133. 6d. to 13s. 9d.; Coke, 16s. 3d. to 22s.; pitwood, 
17s. to 17s, 3d. This has been slightly weaker on account of 
shortage of wagons, otherwise better figures would rule. 

Port news: Mediterranean and South American markets steady ; 
Eastern quiet ; bay and coasting freights scarce. 

Opposition to the coal tax had last week an able exponent in 
Mr. John Williams, miners’ agent for the western district. Ata 
large public meeting in the Swansea section he stated that thirty 
collieries in the west of Wales had been forced to close in con- 
sequence of the tax. The character of the coal from Pembrey to 
Neath was such as to renderit difficult to work with the impost. 
He thought that if continued the injury would cause still more 
stoppages, and compel the Federation to take action, and lead to a 
national strike. 

In the anthracite district I am glad to notice progress with the 
Cambrian Mercantile Syndicate, the chairman of which is the Lord 
Mayor of London; also the starting of a new company at 
Ystalyfera. 

New collieries continue to herald the new Rhondda. One is 
being sunk in the Cylla vaney by the Powell Duffryn. Butin proof 
that the old Rhondda has still a ‘‘ life,” steady action is going onat 
the new pit at Tylerstown. This is close to No. 8, and is intended 
to develop the lower measures which, so far, have not been worked 
in the district. 

At Swansea steam coal this week was quoted at 12s. 9d. to 13s. 3d.; 
No. 3 Rhondda, from 13s, 6d. to 14s.; anthracite, best, from 19s. to 
20s.; seconds, 17s. 6d.; Big Vein, 12s. to 12s. 3d.; Red Vein, 10s. to 
103. 3d.; cobbles, 16s. 6d.; nuts, 18s. to 19s.; peas, 10s.; culm, 5s. to 
5s. 3d.; duff, 3s. to 3s. 6d. Patent fuel industry is active ; nearly 
13,000 tons were despatched last week, price 12s., including tax. 
Some good cargoes went last week, 2200 tons to Beyrout, 2300 to 
Barcelona, and 200 to Tunis. This week large consignments are 
going to Venice and to Arzew. 

The steady addition of Cardiff to its coal fleet is shared also by 
Swansea. Messrs. Strick’s new steamer, the Turkistan, was launched 
this week by Messrs. W. Gray and Co. Its length over all is 
384ft. 6in., breadth 50ft., and depth 30ft. 

Cardiff is exporting fuel largeiy this week to Bombay and the 
West Indies, 

The iron and steel trades are little altered. 

Consignments of steel billets from America are on the increase. 
Last week 1340 tons came to Newport to the order of Messrs. 
Watts, and 963 tons for Mardey and Co. 

There is a good deal of activity in the tin-plate district, but 
eliminating heavy steel rails and orders for Kzypt and India from 
books, the condition of things cannot be regarded as flourishing, 
and the upset of trade in Russia can but lessen the activity of 
make even in the Swansea valley. A moderate state of things 
continues to characterise Cyfarthfa. The heavy rail demand kept 
Dowlais busy, and improvement in furnace capacity is progressing. 
Ebbw Vale last week imported 3000 tons iron ore from Agua 
Amerga, and 1850 tons from Astro. 

This week 1220 tons steel billets came from Rotterdam to New- 
port. Of late consignments of steel billets from Newport to 
Sydney have been on the increase, 100 tons went last week and 
230 tons this. 

A promising state of things was shown on ’Change, Swansea, this 
week, for though shipments were curtaiied last week, and stocks of 
tin-plates largely increased, members evidently regarded these 
incidents as of a temporary character. This was supported by the 
advance in pig iron prices, and the firmness with which quotations 
generally were maintained. (ilasgow pig iron warrants show an 
advance of 6d., Middlesbrough 9d., and hematite 6d. Quotations: 
Glasgow warrants, 53s. 6d.; Middlesbrough, 48s, 74d.; hematite, 
57s. 8d. Welsh bars, £6 to £6 5s, Sheet iron, £8to£85s. Steel 
sheet, £7 15s. to £7 17s. 6d. Steel rails: Heavy, £415s, to£5 5s,; 
light, £5 15s. to £6 5s. Bessemer steel tin-plate bars, £4 5s. to 
£4 6s, 3d. Siemens best, £4 7s, 6d. to £4 8s. 9d. Tin-plates: 
Bessemer steel coke, 12s. 3d. to 12s, 44d.; Siemens coke finish, 
12s, 6d. to 12s. 74d.; ternes per double box, 28 by 20 C.,{22s., 28s., 
24s ; best charcoal, 13s, 6d. to 13s. 9d. Big sheets for galvanising 
6ft. by 3ft., by 30 g., per ton, £8 15s. to £8 17s. 6d. Finished 
black plates, £8 10s. to £8 15s. Block tin is at £130 5s.; spelter, 
£24 ; fod, £12 10s.; copper, £68 7s. 6d.; iron ore, 14s. 

Last week tin-plate shipments were limited to 48,631 boxes. The 
activity at all the works was shown by a make of 90,576 boxes, and 
in consequence stocks were increased to 186,354 boxes ; but as | 
write loadings are large, and the close of the week wil! show a 
difterent state of things, Batoum and Odessa figuring again. 

Steel bar manufacturers in the Swansea Valley say that the 
demand is up to the make, Local foundries and engineering works 
are fairly employed. 

After a long and honourablecareer, Mr. Lundie, general manager 
of the Rhymney for over forty years, has retired, and as he has 
just passed his ninetieth year, the retirement is well earned, 

The first Barry boat was launched by the John Brown and Co, 





firm, Glasgow, this week, and is expected to arrive in time for 
May season. It is built on the Firth of Clyde model, and will carry 
1400 passengers, 

Difficulties with Great Western employés found active expression 
at Newport on Sunday last, consequent upon the refusal by the 
company toconcede demands, Further action is threatened, 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, February 20th, 

THE strength of the American copper market is mainly due to 
the heavy requirements for the Orient. Domestic demands haye 
slightly fallen off, but Chinese requirements have taken several 
thousand tons- through European houses, and the metal will be 
exported from both Atlantic and Pacific ports. The greater 
activity in railroad and industrial circles is indicative of a heavier 
demand for copper in the domestic market during the next few 
months, With domestic production and imports put together we 
have a monthly supply of 38,000 gross tons per month, which is a 
little below the domestic and foreign requirements, The exports 
of copper for the past week were 4456 tons, and for the first 
sixteen days of February 9182 tons. The first bounty payment on 
steel rails has just been made by the Canadian Government to the 
Consolidated Lake Superior Company on a claim for 20,000 tons of 
rails which have been turned out. The bounty paid amounted tv 
60,000 dols. Kemarkable railway improvements are projected in 
Canada, and the 3500-mile road from the Atlantic to the Pacific, it 
is believed, will be undertaken and completed. 

In the American market the situation has improved within the 
past week because of a number of heavy purchases of crude iron 
and steel for summer and autumn delivery. A great deal of 
furnace capacity has recently been added and the present produc- 
ing capacity is somewhat in excess of 21,000,000 tons. This 
remarkable increase has resulted in an easier feeling among tho 
larger producers, but they have been quick to take advantage of 
the willingness of producers to sei! at minimum prices, and hence 
have placed large orders. Basic steel is selling in a small way at 
from 2 dols. to 4 dols. per ton above official prices, and the capacity 
is far oversold. Every week brings more business in sight, and at 
the same time it reveals tho fact that preparations are being 
hurried forward for more capacity. Business conditions in New 
York City are very favourable and many big enterprises are now 
receiving the favourable consideration of banking interests. There 
is an abundance of money for legitimate enterprises, and there is 
a gradual falling off in purely speculative enterprises which have 
done so much harm in the past. Shipbuilding work is increasing, 
especially for coastwise requirements, and the capacity of our 
shipyards, while not over-strained, is sufficiently well employed to 
afford employment for the average labour. ‘The Government is at 
present engaged in enforcing laws against those combinations 
which are engaged in practices in violation of the letter and spirit 
of the law. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—R, B. Garde, to the Cressy, on recom- 
missioning ; K. W. Jones, to the Vivid for the Commonwealth ; 
A. W. Gibbs, to the Vernon for T. depot, Portsmouth Dockyard ; 
C. H. Steward, to the Pembroke for the Jupiter ; J. S. Watch, to 
the Firequeen, lent for oil fuel course ; G. W. Roome, to the Prince 
George, on completing ; C. A. Moore, to the Firequeen, additional, 
for service in connection with oil fuel experiments ; W. Lonnon, 
to the Firequeen, lent for oil fuel course, 14 days; W. R. Apps, to 
the Renown ; J. T. H. Ward, to the Spartiate; B. J. Barnes, to 
the Hannibal ; G. A. Haggarty, to the Bacchante, on recommis- 
sioning with nucleus crew ; 8. Hockey, to the Empress of India, 
on recommissioning. 

Engineer Captain.—G. A. Haddy, to the a of India, for 
service on staff of Rear-Admiral commanding Devonport Reserve 
Division. 

Engineer Lieutenants.—H. Hammond, to the Cressy, on recom- 
missioning ; G. W. Mathew, to the Lancaster; A. R. Brown, to 
the Vivid for the Commonwealth; G. E. A. Crichton, to the 
Sphinx on recommissioning ; G. H. Fletcher, to the Firequeen for 
the Gladiator ; E. Stocker and J. 8. Massey, to the Prince George, 
on completing ; F. J. L. Heath, to the Dido; J. E. Mortimer, to 
the Brilliant for the Hebe; .J. Dawson, to the Leander for the 
Mallard ; J. Bowing, to the Coquette ; W. Toop, to the Empress 
of India ; W. C. Sanders, to the Wildfire for the Greyhound ; C. 
V. Hardcastle, to the Jason; J. M. Simpson, to the Spartan for 
the Circe ; W. B. Hall, to the Drake, additional, to assist Engineer 
Commander on the staff of Rear-Admiral Commanding Second 
Cruiser Squadron; D. J. Caruthers, to the Leander, additional, 
for the Exe ; H. Davies, to the Leander, additional, for the Ariel ; 
H. T. G. Lobb, to the Resolution, additional for service on the 
staff of Rear-Admiral Commanding Reserve Division at Sheerness 
and Chatham; F. W. Bromley, to the Canopus, additional for 
service on the staff of Rear-Admiral Commanding Reserve Division 
at Portsmouth; T. M. David, to the Vivid, additional, for service 
on the staff of Rear-Admiral Commanding Reserve Division at 
Devonport ; H. W. Irish, to the Firequeen for the Melampus; F. 
Morrison, to the Renown, on commissioning ; C. Barker, to the 
Spartiate ; P. D. Church, to the Bacchante, on commissioning with 
nucleus crew; R. G. Jeffery, to the Hannibal, on commissioning ; 
F. W. Hamblin, tothe Vivid for the Skirmisher; W. A. Davies 
and A. Saunders, both to the Assistance, on commissioning ; A. 
M. Underhill, to the Vivid for the Leopard ; 8. Rider, to the 
Hermes, on recommissioning ; W. Stoke, to the Vivid, additional, 
for the Violet; G. W. Jones, to the Empress of India, on recom- 
missioning ; E. Eiwards and F. J. L. Heath, both to the Dido, on 
recommissioning ; J. W. Forbes, to the Diadem, on completing ; 
T. W. Cleave, to the Vivid, for the Ostrich. 

Engineer Sub-Lientenants —G. H, S Sanders, to the Implac- 
able ; B. Hocken, to the Prince George, on completing; A. 5. 
Wise and A. Wild, to the Hannibal, on commissioning ; T. J, 
Foulkes, to the Diadem, on completing ; R. Beeman and G, F, Il. 
Parsons, promoted to the rank of Engineer Lieutenant. _ 

Artificer Eagineers.—A. H. Crimp, to the Hermes, on, recom- 
missioning ; W. M. Parks, to the Assistance, on commissioning ; 
J, P. Blair, to the Brilliant for the Spanker. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Shannon, Limited, has opened a West-end branch at 
Denman House, 20, Piccadilly, W. 

THE Hornsby oil engine has been awarded the gold medal at the 
Capetown International Exhibition, 1905. 

Buck AND HickMAN, Limited, have opened an office in Man- 
chester at Guardian-buildings, 3, Cross-street, and their represen- 
tative in that district is Mr. Henry Jermy. 

Mr. Hersert W, Umney informs us that he has been joined in 
partnership by Mr. Arthur Peckett, of Bristol. The firm will have 
offices at 46, King Williain-street, .C., and will carry on the busi- 
ness of civil, mechanical, and electrical engineers, merchants aud 
agents, and will also represent a number of well-known engineer- 
ing firms in the provinces and abroad, 

Mr. Francis Exgar, LL.D., F.R.S., has resigned the position of 
managing director of the Fairfield Shipbuilding and Engineerin 
Company, Limited, but retains the position of consulting nava 
architect to the company. Mr, Alexander Gracie, who for the past 
ten years has been manager of the engineering |section of the 
gg ee works, has been appointed managing director in room of 

Ir, Elgar. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Reports of a fairly hopeful nature come from the Silesian iron 
market. A number of pretty large contracts have been placed in 
most departments, The majority of the blast furnace works are 
stated to be well booked forward, and at some establishment con- 
tracts reach far into next quarter. Also scrap iron shows more life, 
and quotations have been firmer than before. Inquiry and demand 
have improved perceptibly in the girder trade, also in bars and 
rails, pe § in shipbuilding material a healthy tone was reported, the 
number of contracts given during the week being satisfactory. At 
the plate and sheet mills, employment all through last week was 
fairly active, and more regular than previously ; plates for ship- 
building especially met with strong request, 

There is a growing feeling of contidence noticeable in the iron 
and allied trades of Rheinland-Westphalia. Spring orders 
increase, and the works generally are well supplied with contracts, 
Stocks at the blast furnace works have run low, and foreign inquiry 
increases. ‘The Siegerland Iron Ore Syndicate have declared their 
intention of maintaining the prices hitherto quoted during the 
second quarter of present ycar, and the Diisseldorf Pig Iron Syndi- 
cate say that a rise in the prices for crude iron would depend on 
the measures the Iron Ore Syndicate take ; so an advance in the 
prices for pig iron, which had been considered not unlikely because 
coal and coke will probably be raised, appears out of the question 
for the present. Semi-finished steel is in exceedingly good call, 
and in the finished iron department activity increases from week 
to week, because orders for bars and girders and general structural 
material come in freely now. Occupation in the wire nail depart- 
ment is steady, and drawn wire was reported in improving demand. 
Both ay | plates and sheets could ke stated in fair request upon 
the week, but quotations still cause much dissatisfaction. 

According to the Liibecker Anzeiger, the building of a blast 

furnace works near the Liibeck Harbour is being contemplated by 
a company of large manufacturers and members of the Senate, 
the joint stock capital being estimated on M. 4,000,000, and the 
yearly output of the works is to amount t» 124,000 t. pig iron. 
* In the coal districts of Silesia, where the strike has now almost 
entirely ceased, a very strong tone characterises the coal and coke 
market, owing to an exceptionally good demand. Shipments to 
Russia have been very heavy, and the export duty had-been 
abolished for the last two weeks in February; in the Russian 
industrial districts coal had become scarce owing to the strike at 
the Russian-Polish pits, and Silesian collieries are profiting by 
this. 

Demand is exceptionally brisk on the Rhenish-Westphalian coal 
market ; shipments to the Rhine harbours increase daily, for stores 
there have to be refilled. Also to the various industrial establish- 
ments heavy lots are sent, but many works have placed forward 
contracts with English coal firms during the strike period, and this, 
of course, means a considerable loss to the inland pits. 

At a recent conference the coalowners of the Ruhr district 
declared their willingness to grant assistance to the colliers and 
their families if required, and large sums are said to have already 
been allotted for that purpose, 

The Rhenish-Westphalian Coal Syndicate intend having large 
coal stores, besides those already existing in different districts, and 
the Siegerland has, in the first instance, been taken into considera- 
tion, for a large coal store there would prevent a repetition of the 
calamities caused by the recent strike. 

Of the Austro-Hungarian iron market little of interest can be 
told. Pig iron continues to show much firmness ; the malleable 
iron trade is in a fair condition, and for most sorts of finished 
iron demand, during this week and the last, has been pretty satis- 
factory 

The strike in the West Bohemian collieries has come to an end, 
and the physiognomy of the Austro-Hungarian coal trade is bright. 
The business in coal for industrial and house-fire purposes is more 
active now than it has been for years. In some cases consumption 
was so strong that the pits had to fall back upon their stores to 
supply the requirements of their customers. Coal has also again 
been delivered to Russia after a short interruption. 

Concerning the French iron business nothing can be added to 
previous reports ; in fact, very little is to be told, as the trade in 
iron and steel, though pretty regular and, with regard to prices, 
fairly satisfactory, has not presented any feature of interest during 
the week. 

Demand and inquiry for coal, especially from the eastern parts 
of Francs, has continued active, and quotations show much firm- 
ness, 

Not only have inquiry and sales on foreign account increased 
on the Belgian market, but for home consumption also demand 
has been far more active than it was a few weeks ago, and pro- 
spects for a further upward tendency increase, Producers already 
show a slight reserve with regard to the placing of forward con- 
tracts, especially in the pig iron trade, where a rising inclination 
e |g could be noticed, in consequence of the strike in West- 
phalia, 

At all the pits of the Li¢ége and neighbouring districts has work 
been resumed now, and the colliers’ strike, which, fortunately, has 
been of but short duration, will probably end in a day or two. 

A general scarcity in coal need not be apprehended, as stocks 
have been only partially cleared, and the fact that deliveries to the 
Ruhr district are again permitted shows that coalowners and 
dealers have sufficient supplies for the immediate future. 








LAUNCHES AND TRIAL TRIPS. 


WELLINGTON, turret steamer; built by, Mexrs. W. Doxford 
and Sons, Limited ; to the order of, Messrs, W. J. Tatem and Co.,; 
dimensions, 390ft., 55ft., by 30ft.; to carry, 9000 tons dead weight ; 
constructed by, Messrs. Doxford ; launch, February 21st. 

ARAGON, twin-screw mail steamer; buiit by, Messrs. Harland 
and Wolff, Limited ; to the order of, the Royal Mail Steam Packet 
Company ; dimensions, 527ft. 6in., 60ft., and gross register 10,000 
tons ; to carry, cargo and passengers ; engines, two sets balanced 
Fer ae type; constructed by, builders; launch, February 
23rd. 


Avausta, single-deck steamer ; built by, Messrs. W. Dobson and 
Co., Low Walker-on-Tyne; to the order of, Mr. P. A. Gron, 
Norway; dimensions, 338ft., 48ft., by 28ft.; to carry, 6000 tons 
deadweight; engines, triple-expansion, 24in., 39in., 66in., by 
45in., pressure 180 lb.; constructed by, North-Eastern Marine 
Enginsering Company; a high speed was maintained and the 
engines worked without a hitch ; trial trip, February 23rd. 

PALEMBANG, tank steamer; built by, Nederlandsche Sheeps- 
bouw Maats, Amsterdam ; to the order of, the Asiatic Petroleum 
Company; dimensions, 240ft., 42ft., by 20ft.; to carry, oil ; 
ene triple-expansion, 2lin., 33in., 55in., by 36in., pressure 
180 lb.; constructed by, builders; the trials occupied two days, 
and both coal and liquid fuel were used for firing; © maximum 
speed of 11} knots was attained ; trial trip, February 25th. 








RaILway CLus.—A well-attended meeting was held on the 14th 
ult, at St. Bride’s Institute, E.C., Mr. B. M. Bazley in the chair. 
A paper was read by Mr. J. F. Cairns—subject, ‘ Locomotive 
Compounding and Superheating.” Comparison was made between 
the prevailing activity in compounding abroad and the practical 
stagnation at home, the various systems, both British and foreign, 
being reviewed in detail. In conclusion the author dealt with 


superheating, its advantages and disadvantages, as applied to 
locomotives, 


A discussion followed, 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D, Roots, M.I. Mech. E. 


When an it: tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specisications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of. 
the abridgment is the date of the adverti t of the pt of the let 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent- Office of opposition to the grant of a Patent. 











STEAM ENGINES, BOILERS, &c. 


5729. March 8th, 1904.—IMPROVEMENTS .IN EtastTic FLUID 
TURBINES, F, W. Howorth. A communication by the Actien- 
gesellschaft der Maschinenfabriken von Escher, Wyss and Co., 
Aurich, Sw'tzerland, 

This invention relates to a driving blade wheel for turbines 
having one or more driving wheels with radially arranged blades, 
Between the inner ends of every two blades are arranged filling 
pieces, the outer faces of which serve to limit towards the interior 
in a radial direction the passages for the flow of the motive fluid 
between the blades, The outer faces of these filling pieces have a 
gradual fall in the direction of the flow between the inlet and 
outlet ends of the passages, so that the cross sectional area of the 
passages gradually increases radially towards the interior. There 
are eight figures, Fig, 1 is a section in a plane coincident with the 
axial shaft of one wheel. On the shaft a is keyed the wheel c, 
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formed of two dises bolted together. The blades d are arranged 
radially, and are secured in annular slots turned on the inner faces 
of the two discs c. In bolting the discs together the two peripheral 
lips f formed by the slots hold the biades d securely in position. 
Between the inner ends of every two adjacent blades there are 
inserted filling pieces g, also held by the annular lips f, and which 
serve to fill up the spaces between the ends of the blades. The 
outer faces of these filling pieces limit ina radial direction towards 
the interior the passage for the flow of the fluid, and the inner 
passage for the casing limits the flow in the external direction. 
From the inlet passage h the fluid enters by the e 7, in which 
the guide blades are situated. The outer faces of the filling pieces 
g are formed with a gradual fall in the direction of flow between 
the inlet and exit ends of the flow passages, The length of the 
blades becomes gradually greater in the direction of the flow, so 
that br area of the passage also increases gradually.—February 
15th, 1905. 


5989. March llth, 1904.—AN ImpROVED STARTING DEVICE FOR 
CompouND STEAM ENaINes, G. H. Halley, 45, Hope-street, 
Glasgow. 

The object of this invention is a starting device for compound 
steam engines, in which the ordinary method of compounding is 
normally employed. and in which, at will, compounding may be 
temporarily suspended, and the high-pressure steam admitted also 
to the low-pressure cylinder, while the high-pressure exhaust is led 
to the atmosphere, so as to increase the engine power in starting, 








or to overcome an increased load. There are three figures. 
Fig. 1 is a section showing the position in which the compounding 
principle is employed, and Fig, 2 shows the position in which high- 
pressure steam is being admitted to the low-pressure cylinder, 
whilst the high-pressure exhaust is passing to atmosphere. Instead 
of the usual pipe connecting the high-pressure exhaust and the 
low-pressure valve casings the casing « is fitted, having flanged 





pressure cylinder to the low-pressure cylinder, as shown by the 
arrows, Fig. 1. The casing « is also provided with valve casings 
d, ¢, in which the slide valves f, g are fitted, which cover or uncover 
ports /,, ’, The valve f controls the exhaust from the high-pressure 
cylinder to the atmosphere by the port / and outlet x, when both 
cylinders are supplied with high-pressure steam. The valve 4 con- 
trols the admission of boiler steam entering at y to the low-pressure 
cylinder, and its exclusion therefrom, so that the cylinders at will 
are capable of being used as a compound engine or both as high- 
pressure cylinders. The slide valves f, g are operated by links 
from the starting lever connected tothe vaive-rod j, A non-return 
valve & is fitted, which lifts or closes on its seat / automatically 
under the action of the steam. It is cushioned by the action of a 
piston m on its lower end, fitting loosely in a dash-pot cylinder #.— 
February 15th, 1905. 

6244. March 15th, 1904.—IMpROVEMENTS IN STEAM POILERsS, 

E. S. Hindley and others, all of Bourton, Dorset. ’ 

This invention relates to steam boilers of the locomotive type, 
particularly those used for motor wagons and for launches. There 
are six figures. Fig. 1 is a sectional elevation. The fire-box is 
placed as low as possible, and there is no steam space within the 
barrel. The outer casing A encloses the fire-box B, and has 
attached to it the barrel C. The casing A is carried higher than 
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usual to allow sufficient depth of water over the fire-box B and 
steam space above. D is the firing tube, having the cover K, 
through which the fuel is passed into the fire-box. The barrel C 
has the flange E for bolting it to the casing A. F is the tube plate 
at the smoke-box end G. The plate F is also secured by bolts to 
flanges, so that the entire barrel © can be removed without 
disturbing the fire tubes H. J is the cleaning door, and I the 
chimney. The level of water is maintained at the line P M, and 
the dotted lines indicate to what extent the boiler may be tilted 
without the fire-box or tubes being uncovered.— Frbruary 15th, 1905. 


6749. March 19th, 1904.—IMPROVEMENTS IN SUPERHEATERS, 
Willans and Robinson, Limited, of Victoria Works, Rugby, 
and another. 

This invention is specially applicable to water-tube bcilers, in 
which the tops of the tubes are not rendered inaccessible by being 
covered over by the steam-and-water drum. There are two 
figures. Fig. 1 is a vertical section of a Niclausse boiler, modified 
according to this invention. A are two superheater drums, the 
one in front of the other. CC are tubes of U form ; the bottom of 
each U tube is bent round, forming coils, DD, which are not 
sufficiently near to the fire to be injured by excessive heat. The 
ends of the tubes C fit into the drums A A and are continuous 
throughout, the tube extending in one piece from the drum A 
round the coil D and back to the other drum. The exact height 
of the coil above the fire will depend upon the degree of superheat 
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required. The course of the steam may be either by the pipe Y 
into the drum A, thence through all the coils in parallel to the 
other drum A, and by a pipe not shown back to the main steam 
pipe, or the drum A may be divided into two parts by the division 
E, so that the steam passes from one-half of the coils to the other 
drum and thence back to the other portion of drum A, and by the 
pipe Z to the main steam pipe. The opening or closing of the 
valve W determines whether the steam shall be wholly or partly 
forced to pass through the superheater, and valves may be fitted 
to wholly shut off the superheater from the main steam pipe. F is 
the safety valve. The drums A are carried in a box-shaped 
casting G, so that they may be made approximately air-tight. The 
superheater can be removed in one piece by lifting upwards, the 
group of generator tubes H H being first withdrawn from the 
headers. X is the main steam pipe from the boiler.—February 
15th, 1905. 


ORDNANCE. 


4536. February 24th, 1904. IMPROVEMENTS IN BREECH MECHAN- 
ISM FOR ORDNANCE.—William Beardmore and others, of 
William Beardmore and Co., Limited, Parkhead Forge Steel 
Works, Parkhead, Glasgow. a. 

The object of this invention is to improve and simplify 
the construction of that type of breech mechanism for ord- 
nance in which the breech mechanism is moved into position 
and locked or unlocked, and moved out of position by 





orifices }, c, by which it is connected to the high and low-pressure 





cylinders, through which steam normally passes from the high- 





one continuous horizontal movement in either direction of 
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an operating handle. There are three figures. Fig. 1 
is a sectional plan. The breech block A, which is of the 
ordinary interrupted screw type, is rotatable on a carrier arm 
B centred on a pivot B,; in a recess cut at one side of 
the breech of the gun. The rear end of the breech block A engages 
a continuous screw A, of like pitch formed in the aperture of the 
carrier arm B. The breech block A has formed in a recess in it a 
bevel sector Ay, gearing with the bevel segment B,, centred upon 
the carrier arm B having.a lever B, which carries at its outer end 
the usual operating handle. The teeth of the bevel segment and 
sector are interrupted at those parts in gear with the breech block 
in position as shown, and the conical convex part B, on the seg- 
ment B, then engages a counterpart concave part A, on the sector 
A,. This prevents movement of the sector relatively tothe segment, 
so that the breech block A is held in the locked position. As 
further safeguard a tooth B, engages the rear side of the concave 
part A, of the sector Ay. This construction of bevel gear gives the 
hand lever B, an idle movement, so that in opening the breech it 
moves through a certain angle before the breech block A begins to 
turn. A spring controlled plunger C fits a recess in the arm B, 
and has a projection C, fitting inaslot inthearm. The projection 
C, engages a notch in the edge of the breech block A when in the 
unlocked position and the arm B is being swung out, and it is 
pushed out of engagement with this notch when the arm B is moved 
into contact with the breech of the gun. The firing pin D is 
retracted by a cam D,, carried by the lever, having a projecting 
lip Dy acting on a projection D, on the firing pin D. A lanyard- 
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operated trigger consisting of a trigger arm E, and a spring- 

controlled plunger E enclosed in a cavity in the arm B has an eye 

E,, to which the lanyard is connected, retaining the firing pin D in 

its cocked position, and the projection E,.on the arm E, engages a 

slot E; in the plunger E, while a catch E, on the arm E, engages a 

projection E, on the firing pin D, so retaining it. Premature firing 

of the charge is prevented, as the firing pin is during the closing of 
the bresch prevented by the cam lip-D, from touching the cart- 
ridge. . The mechanism for extracting the empty cartridge case 
consists of two levers H, H,, connected by a link Hy, arranged in 

a recess at the side of the breech. The lever H and the link H, 

are centred on the pin H;, and the lever bears on a cam surface 

H, formed on the carrier-arm B. The second’ lever H, is on a pin 

H;, on the end of the link H, and the projection H, bears upon the 

cam surface H- formed on the lever H, while its other end has a 

toe Hg engaging with the rim of the cartridge case. When the 

cartridge case is loosened, a projection H;, on the lever H meets a 

stop H,, on the link Hy, and the whole system moves as one lever 

round the pin H;.—Febrisary 15th, 1905. 

7307. March. 26th, 1904.—IMPROVEMENTS IN APPARATUS FOR 
ADJUSTING THE SIGHTS OF ORDNANCE AND SMALL ARMs, Pro- 
fessor George Forbes, F.R.S., 34, Great George-street, West- 
minster. 

The object of this invention is to so adjust the sights that when 
at no elevation the line of sight shall be accurately parallel to the 
bore of the gun. The apparatus consists of a frame secured tothe 
muzzle of the gun carrying two mirrors, each refiecting a ray 
through a rigbt angle, the distance of the mirrors apart being the 
same as that between the axis of the bore and the line of sight. 
With a lens fixed at the muzzle of the same focal length as the 
length of the bore. There are two figures. Fig. 1 is a diagram- 
matic sectional plan, a is the nozzle of the gun, and » is a tube 
loosely fitting it. Fixed inside the tube are rings J! of a wedge- 
shaped section, the tube and rings being split at 12 to allow tke 
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tube to be expanded. The second tube ¢ fits the tube }, and has 


fixed to it rings c! of a wedge-shaped section. The nut d works 
on a thread on the tube c, and abuts against the end of the tube ), 
so that on turning thenut the tube J is expanded and fixed in the bore. 
eis alens carried by the tube c. fis a square tube fitting into the 
tube ¢ through a squaresocket f1. Thetube / carries twoprisms g and 
h. The prism g has two transmitting faces 1, 1, at right angles to 
each other, pod | two internally reflecting faces 2—only one being 
seen—also at right angles to each other, their faces making an 
angle of 45 deg. with the line of intersection 3 of the first pair, 
and the line of intergection 4 making an angle of 45 deg. with the 
faces of the first pair. The prism / is an ordinary right-angled 
prism. j, / is the line of the sights.—February 15th, 1905. 


ROAD VEHICLES. 


22,550. October 19th, 1903.—IMPROVEMENTS IN SPRING WHEELS 
FOR VEHICLES, A. 8. F. Robinson, Beccles, Suffolk. 

This invention relates to that type of spring wheel comprising 
hub and rim portions between which are placed spring levers, 
There are two figures. Fig. 1 is a sectional elevation. Various 
methods are shown in this figure of applying the springs to the 
wheel. The hub a of the wheel is formed with flanges /, on the 
outer side of each of which an annular plate cis bolted. The rim, 
which may be shod with any suitable tire, is a channel iron ring d, 
having secured to the outer side of each of its inwardly projecting 
flanges an annular plate ¢ that overlaps and makes a joint with the 
corresponding hub side plate c, Interposed between the hub and 
the rim of the wheel are spring levers f, fulcrumed midway of 
their length to the side plates c of the hub. As shown at B, the 
plates composing the springs are held between the nut i and the 
eye bolt g, which is mounted on the pink. As shown at C, each 
spring has a carriage j furnished with rollers £ pivoted to each of 





its ends, and three of the plate springs are fixed to the trunnion 
blocks / of the carriage}. As shown at D, the lever m is pivoted 
at x to the hub plate c, and at each end the spring f is fulerumed, 
thus equalising the load between the two sets of springs; s is a 
spring driving rod of split pin form carried by the fulcrum pin x 
of the lever m, and it extends radially inward between rollers ¢ 
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mounted on pins u in the hub plates e, and passing through slots » 
formed in the plate c of the hub ; w is a supplementary spring 
blade mounted on a pin x fixed to the hub plate c, so as to press 
one end of the lever m and keep it in contact with the rim. The 
spring w is pivotally mounted on the pin x.—February 8th, 1905. 


MISCELLANEOUS. 

6660. March 18th, 1904.—IMPROVEMENTS RELATING TO THE CON- 
TROL OF Or, BURNERS FOR STEAM GENERATORS, APPLICABLE 
ALSO FOR CONTROLLING THE SUPPLY OF FLUIDS FOR OTHER 
Purposes, A. E. Dobbs and others, of the Cremorne Motor 
Manufacturing Company, 27, Lots-road, Chelsea, London, 
S.W 


The object of this invention is a feed control in oil burners for 
steam generators, as employed in steam-driven vehicles and 
launches, such that the steam control is regulatable also by hand 
In these oil burners it is usual to work the oil pump continuously, 
an arrangement being provided for the excess oil to go back to the 
tank, and this consists usually of a relief valve on the discharge 
side of the pump. There are four figures. Fig. 1 is a sectional 
elevation of the burner and regulator. The small piston a works 
in the cylinder ) under steam pressure on the one side and spring 

ressure on the other. The piston-rod ¢ is connected to a lever d 
y a loose pivot e. The lever is also pivoted at one end to a pin f, 
fitting in a slot, the other end of the lever has a pin g, also fitting 
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in a slot in a link h, connected to a bell crank lever i, which con- 
trols the burner. The pin or pins f are on a nut which fitsa 
threaded shaft / rotated by a hand wheel. The movement of the 
piston « by a rise in pressure of steam will cause the movement of 
the bell crank lever by means of the lever and link, which move- 
ment is communicated to the part m. The oil needle valve / is fixed 
to m, so that a rise in the pressure of steam by decreasing the out- 
let area for oil round the needle / reduces the feed of oil, A fall in 
the pressure of steam, owing toa movement of the piston from the 
pressure of the spring lifts the needle /, and allows more oil to pass 
from the annular orifice. A movement of the nut and pin f to the 
right of its normal position tilts the lever ¢, so that it keeps the 
valve more or less open, and so limits its closing in spite of the 
pressure of the steam, while a movement of the nut to the left of 
the normal position limits the opening of the valve /.— Febirnary 15th, 
1905. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


778,224. ExLastic Fiurp TURBINE, C. G. Curtis, New York, N.Y.— 
Filed April 20th, 1903. 

This invention is for the combination of two steam turbines, so 

that they can be worked in series or independently, Reversing 



























































turbines are provided, two shafts only being used for the four 
turbines. The invention further refers to the provision of valves 





for distributing the steam, There are nine claims, the most 


important of which is the last, running as follows:—The combina- 
tion with two sections of an elastic fluid turbine, a connection 
between the exhaust of the first section and the nozzle of the 
second section for operating the two sections in series, independent 
connections between the source of supply and the nozzles of the 
two sections, independent connections between the two sections 
and the condensers or other exhaust, valves for controlling the 
direct connection between the source of supply and the nozzles of 
the two sections, a valve for closing the connections between the 
exhaust of the first section and the nozzle of the second section, and 
means for operating simultaneously in reverse directions the last 
two named valves, substantially as set forth, 

778,228, FLEXIBLE Door, C. 0. Dodge and @. Miller, Chippewa 

Falls, Wis,—Filed June 24th, 1904. 
This invention is for a door made of thin steel or other material 


















































which can be coiled on and unwound from a vertical roller, weights 

and chains being arranged for the coiling and uncoiling of the doors, 

There is only one claim. 

778,261. Gas Encine Starter, J. B. Morrison, Bays, Ohio,— Filed 
June 4th, 1904. 

This invention is for a tube screwed into the gas chamber at the 

end of the cylinder ; in the tube is placed a small charge of some 


explosive, at the end of the tube is a nipple, cn this is placed a 
percussion cap, the plug end of the tube can be screwed smartly 
home, and so fires the cap and the charge. There are three 
claims. 

778,339. COMPENSATING DEVICE FOR SUBMARINE Boats, Z. ¥. 

Spear, Greenport, N.Y.—Filed August 1st, 1903. 

Claim.—In submarine boats it is of great importance that the 
position of the centre of ghd should not altered by the 
discharge of torpedoes. This invention is intended to secure a 
staple centre of gravity by the introduction of water into suitable 








receptacles A and B, It also covers the use of a rope hauled by a 
windlass for pulling the torpedo into the discharge tube, power 
being supplied by an electric motor. The shifting of the compen- 
sating water is effected at the same time that the torpedois moved. 
There are three claims, This patent is interesting. It is 
apparently identical with one taken out the same day by F. T. 
Cable, both being assigned to the Electric Boat Company of New 
Jersey. 








Tue CoLD STORAGE AND Ice ASSOCIATION.—A meeting will be 
held at the Caxton Hall, Caxton-street, Westminster, on Tuesday, 
March 7th, at 7.30 p.m. Mr. Charles Page will read a paper on 
**The Production of Ammonia.” 

ConTracts.—Messrs. Wm. Simons and Co., Limited, Renfrew, 
have received an order from the Karachi Port Trust for a very 
powerful hopper dredger of 1250 tons hopper capacity, being a 
duplicate of a dredger which they supplied to the above Trust 
about six years ago. The vessel has been designed, and will be 
specially constructed for the dredging of hard material. 

INSTITUTION OF ELECTRICAL ENGINEERS: LEEDS LocaL SECTION, 
—An ordinary general meeting will be held at the University, 
Leeds, on Thursday, March 16th, at 7.15 p.m., when a poe will 
be read by Dr. F. H. Bowman, F.R.S.E., A.M.I.C E., A.M.I.M.E., 
M.I.E.E., on ‘‘ Power Gas,” with special reference to the use of 
suction gas producers for central light and power stations. 
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THE SCREW PROPELLER. 
By R, DE VILLAMIL, 
No, I1.* 

My objective in this paper is to propose a theory of 
the action of the screw propeller which shall be based on 
solid facts, and which will be capable of explaining 
—without any severe strain on the imagination—the 
following points :— ; : ‘ 

(1) How the propeller derives its thrust; how, in short, 
the propeller takes hold of the water. 

(2) “ Negative slip,” and how it is caused. 

(3) Why bending the tips of the blades of the propeller 
forward can produce negative slip—as was pointed out 
by Griffiths. 

“(4) How “ cavitation ” is caused. 

(5) Why the leading surface of the blade of the pro- 
peller gets more worn and honeycombed than the driving 

surface; why, in fact, the surface, which is supposed to 
do no work, gets more worn than the surface which does 
it all. 

(6) Why the propeller blades breaking the surface of 
the water causes such a very great loss of power. 

These comprise, I believe, the chief difficulties of the 
subject. If, further—as I hope—this theory comes within 
the comprehension of the “man in the street,” then so 
much the better. 

To commence with, what is the most solid foundation 
to start from? One which will not be denied by anyone. 
I suppose the stream-line theory. The essence of this 
was formulated in a very crisp and lucid manner by Mr. 
W. Froude, at the British Association in 1875, as follows:-— 
“ An infinite ocean of perfect fluid flowing past a station- 
ary body cannot administer to it any endways force, 
whatever be the nature of the consequent deviations of 
the streams of fluid.” 

This statement, I think, we may accept as absolutely 
sound, and it will not, I fancy, be disputed by anyone, 
though some of the deductions from it do not appear 
quite so satisfactory. 

Mr. R. E. Froude, in 1894, at Greenock, read a paper 
in which he said, speaking of a ship’s hull: —‘* Were there 
no friction—that is to say, if the water were turned into 
an ideal frictionless fluid—the body would experience no 
resistance at all, whatever its form might be. Thus, 
under these conditions, it would be no question of form 
of least resistance; any form, all forms equally would be 
forms of no resistance.” Also: “ Fluid resistance is in- 
separable from fluid friction; fluid inertia only comes in 
as a source of resistance in virtue of, and, so far as we 
have yet seen, broadly speaking, in proportion to the 
effect of fluid friction; and that in an ideally perfect 
frictionless fluid there could be no resistance at all, what- 
ever the shape of the body.” 

Continuing the discussion of the theory, he comes at 
length to the great difficulty when he says :—“ Then, we 
may naturally ask, how does this doctrine apply to the 
case of such forms as one would naturally employ for the 
purpose of developing resistance in a fluid such, for 
instance, as a flat plate or blade moving through the water 
obliquely ? Is it to be understood that in water a flat- 
ways or obliquely moving blade experiences resistance 
solely in virtue of the fluid friction? Is it to be under- 
stood, in fact, that the obliquely moving propeller blade 
of a steamboat, or the obliquely moving keel of a sailing 
boat, derive their efficiency, the one as a propeller and 
the other as a leeboard, solely from the friction of the 
water? And, if so, and seeing that friction is essentially 
an absorption or waste of power, always treated as an 
element of loss of efficiency, how can it confer efficiency ? ” 

These questions are quite to the point, and could not 
be better put. The theory is fairly in a corner. How is 
the difficulty to be got over? Let Mr. Froude speak for 
himself:—“ In these questions I believe that we are 
treading on very difficult ground, but this much, I imagine, 
may be safely said in reply. In the cases here sup- 
posed, the flatwise reaction is not due to the friction of 
the water (he having said previously that it was “in 
virtue of ” fluid friction—R. de. V.), nor in any sense 
proportional to it (having already laid down that it was, 
“broadly speaking,” in proportion to the effect of fluid 
friction.”—R de V.). The resistance arises directly out 
of the inertia of the fluid, in virtue of the establishment 
of a system of stream lines of a totally different character 
from that of no resistance, which is theoretically proper 
to a frictionless fluid (italics are mine.—R. de V.), 
and the presence of a certain frictional quality in the 
fluid—perhaps in a very moderate degree—makes this 
resisting system of stream )ines possible.” 

It may be noted, in parenthesis, that Mr. Froude is now 
speaking from his “ Prcpeller Brief,’ for when he speaks 
of the resistance of a “ fish or fish torpedo,” he says :— 

“Secondly, in an imperfect fluid such as water, such a 
body will experience resistance solely in virtue of the 
frictional imperfections of the fluid, and the degree of 
resistance so experienced will be—at least, broadly speak- 
ing, and presumably—in proportion to the degree in 
which that frictional quality is present.” 

_Mr. Froude says he believes he is treading on “ very 
difficult ground,” and I quite agree that the position is 
exceedingly uncomfortable. What would his feelings be, 
however, if he were presented with a body which was 
half fish torpedo and half propeller blade—a perfect half- 
and-half cross—what would, in the language of the stud, 
be described as—- 


Per Ex 
Fish Torpedo. Propeller Blade. 

and he were asked to decide how the resistance was 
caused? Would it be solely from friction—from the 
father—or not due to friction—from the mother? If the 
law changes somewhere, where does the change take 
place, and why? It cannot be supposed that the water 
exercises a power of discrimination ? 

To resume: This is an occasion when Mr. Froude be- 
comes charmingly vague. His reply may be summed up as 
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follows: It is not due to friction, but it is in virtue of the 
effects of fluid friction. It is not in any sense proportional 
to the friction, though it is, “ broadly speaking,” in pro- 
portion to the effects of fluid friction. 

It is caused by the (unexplained) action of certain stream 
lines which are of a totally different character to those 
which we have assumed to exist in a frictionless fluid, 
We have, in fact, invented another system of stream lines. 
which is totally different to the one we invented pre- 
viously. 

That the first system is correct, appears to Mr. Froude 
to be clear, for he says, referring to a frictionless fluid :— 
“That the sum or resultant of the forward acting 
pressures must exactly equal and neutralise the sum of 
the sternward acting ones is proved by the mathematics 
of the stream-line theory, but it is almost evident to 
common sense. We may say that it is quite evident if 
the body is symmetrical, that is to cay, has both ends 
alike. For in that case all the fluidaction about the after- 
body must be the precise counterpart of that about the 
forebody ; all the stream lines, directions, speeds of flow, 
and pressures at every point, must be symmetrical as is 
the body itself, and all the forces must be equal and 
opposite.” 

We become still more confused when we see that Mr. 
Froude gives two separate diagrams of the stream lines 
of a frictionless fluid acting on a plate or blade. 

In the first all the stream lines are absolutely regular 
and symmetrical, as Mr. Froude says they must be. In 
the second diagram, however, even if we make the most 
liberal allowance for artistic imagination—he tells us that 
in both diagrams the stream lines are “only drawn by 
guess "—it is quite impossible to consider that the stream 
lines in front are the precise counterpart of those behind. 
I cannot help thinking that if this were referred to 
“common sense,” he would say the first diagram suggests 
that there is no resistance, whilst the second suggests 
exactly the opposite. They cannot well both be correct. 

The argument of the “mathematics of the stream-line 


«Direction 
of flow 





Diagram 1 


theory ” looks like a very awkward difficulty—mathematics 
are generally so very accurate—but, after all, mathematics 
is very like a mixing machine, the result you get out 
depends so much on the ingredients you put in. Is it, 
however, a fact that this is proved by the mathematics of 
the stream line? I think not. Mr. Froude tells us the 
first diagram was drawn in this particular way because it 
must be so. He assumes there is no resistance, and so 
draws lines of no resistance—a pure vicious circle, just 
like a cat chasing its own tail round and round. He tells 
us also that ‘“ Lord Rayleigh determined by exact mathe- 
matics for a frictionless fluid flowing steadily past an 
oblique plane, a stream-line system of the type shown in 
this Diagram 2.” Now, unless there is a subtle difference 
between “mathematics” and “exact mathematics” it 
would certainly appear as if mathematics proved that 
Mr. Froude’s assumption is wrong. I think common 
sense would agree with that. Certainly; unless there 
were a very strong qualification. 

Mr. W. Froude stated, as the basis of the stream-line 
theory, that :—“ An infinite ocean of peffect fluid flowing 
past a stationary body cannot administer to it any end- 
ways force,” and this is, as I understand it, the basis of 
the stream-line theory. The mathematics are based on 
that, and the statement cannot be disproved. It must be 
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Diagram 2 


an infinite ocean, with, of course, infinite depth, implying 
infinite pressure. That this was what Mr. Froude meant 
is evident, for he says in another place :—“ In the midst of 
an ocean of perfect fluid unlimited in every direction.” I 
think the theory would be fairly satisfied if the dimen- 
sions were limited in two directions, but not in the third. 
For example, a nice little ocean of 1000 or 2000 miles 
square would probably do very fairly well, but it must 
have infinite depth. An ocean of infinite length and 
breadth would not suffice if the depth were finite. The 
body must be submerged to an infinite depth. 

An infinite ether, under infinite pressure, and friction- 
less, would offer no resistance to any body passing through 
it. In such a case a propeller would be an absurdity— 
screw propeller, of course. The presures being infinite, the 
stream lines would all close in behind the moving body, 
whatever its speed. 

In the case of a body moving through a frictionless 
fluid of finite depth, the pressure tending to close the 
stream lines in the rear is finite, and depends on the 
depth of immersion of the body, as well as the atmo- 
spheric pressure. If this statement be questioned I would 
like to ask for an explanation of how a finite force can 
be made to impart infinite speed to a body in a finite 
time. 

If the velocity of the body be made fast enough, the 
fluid will not be able to flow in as fast as is necessary for 
no resistance, and the defect of pressure will cause a 
resistance, even if the fluid be perfectly frictionless. But 








even in the finite frictionless ocean, however, a screw 
propeller cannot administer to it any endways force— 
that is to say, directly. There can be no excess of head 
pressure, though there may be a defect of tail pressure. 
It cannot push any water, though it can indirectly drag 
some, 

There is, of course, one exception to this general rule, 
and that is the one quoted by Mr. R. E. Froude in his 
Appendix, Section 3, where he sa fins, rege. the 
fluid to be absolutely incompressible, and the surface 
rigidly closed, I believe it is universally recognised as 
quite certain that the non-resisting flow of the kind 
shown in Diagram 1, which has been termed the 
‘electric’ flow, is the only flow that can permanently 
subsist in a frictionless fluid.” 

I am afraid all this description of mine is not in 
“stream line language.” I should have talked of 
“speeds of flow,” of “fluid pressure,” and of “ pressure 
gradients,” but I should probably have been vague. As 
I wish, however, to be quite clearly understood—whether 
I am right, or whether I am wrong—I will add a very 
simple explanation which will, I hope, appeal to my 
‘man in the street.” 

Suppose the stream lines to be absolutely flexible and 
elastic rods kept together by infinitely powerful springs 
—no friction or viscosity anywhere. If a body pass 
between them it will meet with a resistance in forcing 
them apart; but as this force will be what I may call 








“bottled up” in the springs, it will be all given back at 
the stern of the body. No matter what the speed of the 
body may be, the infinitely powerful springs will bring 
the rods or stream, lines back fast enough to give back 
all the force borrowed previously. There will be no 
resistance of any kind; this is a parallel to the fluid under 
infinite pressure. 

If the springs be weak, however—not infinitely 
powerful—the body can be made to travel so fast 
that the springs will not be strong enough to give 
the rods a sufficiently rapid movement to give back all 
the borrowed force. This is a parallel to the fluid under 
a finite pressure. I think this will put my case clearly 
to even the ignorant mind. 

Now, accepting this view, if we examine Mr. Froude’s 
diagrams again, we see that they may both be correct— 
in fact, both must be—if we make a fairly liberal allow- 
ance for artistic imagination. I make this proviso, as, if 
I wished to be hypercritical, I could find objections to 
some of the details. They are two different cases. No. 1 
gives the stream lines in a frictionless fluid under infinite 
pressure ; and in this case I agree with all Mr. Froude 
says. No. 2 gives the stream lines under finite pressure 
—as calculated by Lord Rayleigh—and in this case the 
“mixing machine” brings out quite a different result. 
An examination of Lord Rayleigh’s paper will show that 
his calculation is made for a pressure “p.” 

I might continue on this subject at greater length, but 
I trust I have said enough to show that this deduction 
from the stream-line theory is illogical and unsound—or, 
in any case, it does not agree with facts. I do not 
question the theory itself, for my theory of the screw 
propeller is based on it, but only this deduction,-which I 
maintain is not based on either good reasoning or 
sound mathematics. Of course, it is possible the mathe- 
matics may be all right; but—have the right ingredients 
been put in? 

In case it should be thought that I have not properly 
killed Rankine’s dictum, I will add another proof, and on 
this occasion I will try in stream-line language. As it will 
be simpler, I will assume the propeller blade to be fixed 
and the stream to flow past it. 


Let v = velocity of undisturbed stream line. 
p = fiuid pressure of undisturbed stream line. 
p = density of the fluid. 


The energy corresponding to the passage of a unit of 

the fluid will be 
p +4pv* = constant. 

It is at once evident that “yp” becomes a maximum 
when v = 0, or in other words, when the water is still. 

In this case “p” = P, which is the hydrostatic pres- 
sure. If the water were at complete rest in front of the 
whole of the plate—it is only stopped at a very small part 
in the centre—it is evident that the pressure could never 
exceed the hydrostatic pressure due to the depth of immer- 
sion. As, however, the speed of the fluid gets faster and 
faster, “ p ” can be reduced to anything we like, and when 
v = infinity, then p = o. 

In other words, the faster the stream flows the less will 
Les the pressure on the up-stream surface of the propeller 
blade. 

Reversing the case, the faster the propeller rotates the 
less will be the pressure on the driving surface. 

This appears to me to be absolutely opposed to Ran- 
kine’s dictum : it is impossible to reconcile the two. 

I think I have now proved my two points, viz.:— 

(1) That a propeller cannot push water at all—except 
to a trifling extent; and (2) that it does, even in a friction- 
less fluid, experience resistance if the depth of immersion 
be infinite. I have also shown how a propeller can and 
does rotate the wake. 

It will be evident that my theory stands or falls on my 
proof of No.1. Even if I have not proved No. 2, the 
theory may still stand good, as this is not an essential in 
the case of a fluid like water; though, of course, this 
theory of the action of a screw propeller in a frictionless 
fluid would, in such a case, be all nonsense. 

The ground being now cleared of these two terrible 
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obstacles, the explanation is much simplified, and I will 
divide the action of the propeller into three phases. 

(1) The propeller commences to rotate slowly, and in 
so far as there is friction in the water, it pushes and pulls 
some water round with it. We may say, it screws itself 
along —very slightly--or “wedges itself” along; but in 
any case the thrust on the propeller shaft is very small. 

(2) Next, the propeller moves faster; as the speed 
at which the water can close in behind the blade 
depends on the depth of immersion of the propeller, it 
follows that after a certain speed of revolutions is 
attained the water is left behind, and there is a relative 
vacuum on the leading side—and chiefly near the leading 
edge—of the propeller blade. The fluid pressure on the 
blade then pushes it and the ship along, whilst water 
—— backwards into the vacuum formed in front of the 

e. 

By the stream-line theory the blade cannot push any 
water, and consequently there is no excess of pressure on 
the driving surface—driven surface would perhaps 
appear more accurate ?—over and above that due to the 
hydrostatic pressure. 

This explanation is not quite new, but it is the only 
rational one, that I am aware of, which can explain how 
the propeller takes hold of the water—even in a friction- 
less fluid. Though rational, however, there was always a 
very terrible difficulty to be got over. It absolutely fails 
to explain how a propeller can drive a boat at great speed. 
By it the limit of pressure on the propeller blade is fixed 
by the depth of immersion, whilst the speed of the boat is 
limited by the speed of the flow of water into a vacuum 
at this depth of immersion. Consequently, a torpedo boat 
could not possibly exceed “a speed of about 18 knots, 
whilst the speec of a torpedo boat destroyer would be 
limited to about 24 knots—which, as Euclid says, is absurd. 

It may be remarked, in parenthesis, that these are the 
speeds at which the speed curve changes, and where the 
“hog’s-back ” in it takes place. There is a change in the 
law of resistance at these speeds, and Mr. Thornycroft 
has also pointed out that at these speeds the slip of the 
propeller changes from 30 per cent. to 173 per cent. Of 
course, the same fallacy underlies the steamship resist- 
ance theory. It is not true that a ship moving in a 
frictionless fiuid under a sheet of ice—unless the ice were 
infinitely thick and produced infinite pressure—would 
experience no resistance. 

To resume: Evidently the theory proposed is wrong, 
or it is not the whole truth. As it is based on a very 
solid foundation, some additional explanation must be 
sought for, and this is given in Part 3 below. 

At this point, however, it may appear reasonable to 
consider “ negative slip,” and how it is explainable by this 
theory. We have seen that, and how, the propeller 
rotates the wake—and, by so doing, forms a vortex. This 
vortex is necessarily possessed of pseudo-rigidity—I don’t 
think this will be denied by anyone, or be considered a 
flight of imagination—and in this pseudo-rigid vortex the 
propeiler can and does screw itself along! In an 
ordinary way the vortex slips back, and we have what is 
called the “slip of the screw.” But the fluid pressure on 
the blade is always tending to ‘hurry up” the screw. 
As the pitch gets less the speed of the screw (measured 
by P x R) gets less, whilst the fluid pressure acts in a 
more and more favourable direction for “ hurrying it up.” 
It is plain that we can pass from “slip” to ‘no slip,” 
and on to “negative slip,” by reducing the pitch of the 
screw. 

Also, by bending the tips of the blades of the screw 
propeller forwards (7.c., towards the ship), we can induce 
a more favourable vacuum on the propeller blade, and so 
a more favourable “hurrying up” action by the fluid 
pressure—and, ergo, “negative slip.” 

“ Cavitation” does not take place at moderate speeds, 
so will be dealt with in Part 3. 

The leading side, and near the leading edge, is that 
part of a propeller blade where we would naturally expect 
the best vacuum to be formed—every waterman rowing 
a boat on a river knows where he may expect to find 
the best “backwater,” without any knowledge of the 
theory of stream lines—and so it is there we would 
naturally expect to find the greatest corrosion and wear, 
since the alternation of air and water would induce 
corrosion, whilst the water flowing into the vacuum would 
frequently strike the blade with great force. 

Mr. Griffiths described how he once covered the pro- 
peller blades of a vessel, which was in dock, with candle 
spots. When the vessel next came into dock he found all 
the spots removed from this part of the blade, whilst he 
was surprised to find that the spots on the other parts 
were intact. 

Lastly, as the propeller acts by screwing itself in the 
vortex, it will be self-evident that if this be broken ever 
so little—as the blades breaking the surface of the water 
would do—the screw has no proper “ grip,” and will fail 
to act satisfactorily. In “ propeller language,” the screw 
no longer acts on solid water, though I use the expression 
in a different sense to the ordinarily accepted onc. 

This completes what is, I trust, a simple explanation 
of the chief peculiarities of the screw propeller at 
moderate speeds. There are some minor problems, but 
their solution will, I faney, present no difficulty on the 
lines I have indicated. I have not desired to shirk them, 
but this paper is long enough already. 

(3) As the speed of the vessel increases it will be 
evident that the “hurrying up” action on the propeller 
will get less and less, and so the slip of the propeller 
should increase—I do not think that any one will 
deny that*it does so increase. Oh! yes, up toa 
certain point; but Mr. Thornycroft has told us 
that on a torpedo boat destroyer the slip suddenly 
decreases from 30 per cent. to 173 per cent. at about 24 
knots. How is that? This is no sound evidence against 
my theory, as it is caused by a change in the law of ship 
resistance, and not by. any improvement in the action of 
the propeller. Mr. Froude’s dictum notwithstanding, a 
vessel has a stern’ resistance, caused by the imperfect 
flow of the stream lines into the stern. I think 





M. Marey’s photographs of actual stream lines in water 
should suffice to show this, but if not, I must take it for 
granted at present. This resistance increases steadily up 
to about 24 knots—for a torpedo boat destroyer—when, 
one may say, the vacuum becomes perfect. As it cannot 
become more than perfect, this element of the resistance 
remains constant, whilst the others are increasing. 
There is, consequently, a sharp drop in the power speed 
curve, as well as a heavy drop in the slip of the screw. 

Continuing the argument, it is evident that at about 
24 knots the “hurrying up” action will have ceased ; 
still, as long as the propeller has a good vortex to work 
in, it goes on gaily. The time will arrive, however, when 
we may expect to find a vacuum on both sides of the 
blade. When this is reached the vortex producing power 
will be diminished, and the propeller will race in this 
vacuum. This will, I fancy, be considered a logical and 
satisfactory explanation of “ cavitation ;"’ but as data are 
a good deal wanting as yet, it would serve no useful pur- 
pose to try and enter into more detail at present. 

The same conclusion may be, however, arrived at by a 
différent line of reasoning. As previously pointed out, the 
pressure on the driving side of the propeller blade will 
get less and less as the speed of the revolutions increases. 
It is evident that it will not be difficult to calculate at 
what speed the pressure will become negative, and when 
this speed is attained the propeller will race in the 
vacuum, causing “ cavitation.” 

And now in conclusion—and “in mitigation of 
sentence,” I would beg to plead that— 

(1) There has been no malice prepense in my attack 
on Rankine’s dictum. 

(2) I have really only followed Professor Greenhill's 
lead, though I must admit that I have gone much further 
than he did. 

(8) There are strong extenuating causes for my heresy 
on the stream-line theory: I cannot bring myself to 
believe that two opposite and excluding statements of a 
fact are equally true. 

(4) That my differences with Mr. R. E. Froude are 
really very small—purely a matter of three words. If 
“under infinite pressure” be added to all Mr. Froude 
says, then I have no reason to disagree with any of it; not 
even when he says, “(under infinite pressure) fluid resist- 
ance is inseparable from fluid friction.” 

(5) Mr. Froude says, “ There are undoubtedly cases of 
fluid resistance in which the old theory, or something like 
it, is still applicable.” I simply push this a step further, 
and apply it to all cases. Not exactly the “old theory,” 
but “something like it;” no revival of the “ head pres- 
sure” (which is against the stream-line theory), but a 
vevival of the “tail resistance.” Not that I wish to say 
that the resistance of a body in water is essentially 
“mainly and primarily” a tail resistance. In the case of 
a fish-torpedo the resistance will be “mainly and 
primarily ” frictional, whilst with a propeller blade it will 
be “mainly and primarily” tail resistance. Both exist 
independently, and it is only a question of proportion 
between them. 

I hope this theory may advance usa small step towards 
the solution of the problem of “ why every screw propeller 
is as good as every other one ’—of course, always except- 
ing newly patented propellers, which are invariably 30 per 
cent. more economical than all others. I even know of 
one which is guaranteed to give 30 per cent. more speed. 
What the economy will be I leave to those who calculate 
the ratios between speed and horse-power to determine. 
I absolutely dare not mention it. 








THE PANAMA CANAL. 
No, I1.* 


THE dissatisfaction long latent in the United States 
concerning the progress of the Panama Canal has quite 
recently found vigorous expression in both branches of 
the Legislature. The House of Representatives has 
passed a Bill, after comparatively brief discussion, which 
provides for the abolition of the existing Isthmian Canal 
Commission, and for the appointment, in its place, of 
another and smaller authority, to consist of but three 
members, co-ordinate in responsibility and under direct 
control of the President of the Republic. The new body, 
it is further provided, shall have full power and discretion, 
subject, presumably, to the President’s concurrence—in 
consulting and employing engineers in the determination 
of plans and in the execution of the work. Although, at 
the moment of writing, nothing definite can be said as to 
the action of the Senate with respect to the Bill, there 
appears considerable prospect that, in this instance at 
least, the two Houses will be found in practical accord. 
Should the anticipation be realised there may be sensa- 
tional developments, some awkward revelations, and an 
exhibition of feverish anxiety to make up for lost time. 

Irrespective of other circumstances which might be 
mentioned, the introduction of and support given to the 
Mann Bill go far to justify the long-standing suspicion 
that the relations between the Isthmian Canal Commis- 
sion, other more or less independent authorities in the 
isthmus, their respective staffs, and the Secretary of 
War—under whose immediate supervision President 
Roosevelt, by an Executive order, dated May 9th last, 
placed both the work of canal construction and the 
exercise of governmental powers in the canal zone—have 
occasionally been of a character prejudicial to a smooth 
furtherance of the enterprise. Toadd to this impression, 
it is now reported in well-informed circles in Washington 
that Admiral Walker and Mr. Grunsky will be re- 
appointed Canal Commissioners, and will be joined, as 
third member, by Mr. John Barrett, the United States 
Minister to Panama, and—judging from a recently 
published article over his signature—a pronounced 
admirer of Mr. Wallace, the present Commission’s 
engineer-in-chief. 

When the United States Government took possession 
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of the property of the New Panama Canal Company, and 
for some time afterwards nothing seemed more im. 
probable than an early reanimation of Ferdinand de 
Lesseps’ dream of a sea-level waterway. All idea of 
reviving such an enterprise was, it may be remembered, 
dismissed from serious consideration by the Isthmian Canal 
Commnission of 1899-1902. The Commission agreed that the 
amount of excavation still required for a sea-level canal 
would be about 226,228,000 cubic yards, that the cost of 
the enterprise would be not less than 240,000,000 dols., 
that the work of construction would probably require 
twenty years, and that “while such a plan would be 
physically practicable, and might be adopted if no other 
solution were available, the difficulties of all kinds would 
be so great that a canal with a summit level reached by 
locks is to be preferred.” 

The American engineers thus endorsed the conclusions 
which had been arrived at, between the collapse of the de 
Lesseps Company and its own appearance on the scene, 
by the “Commission d'Etudes,” appointed by the first 
liquidator, the International Special Technical Commis- 
sion, nominated by the New Panama Canal Company, 
and other experts to whom the question had been referred. 
To-day, however, it would appear, the sea-level plan looms 
even larger before the American people than the sufli- 
ciently ambitious enterprise practically ratified by 
Congress in June, 1902. To certain circumstances and 
suspicions associated with a somewhat startling change of 
sentiment, it seems desirable to make brief reference. 

In the series of articles, “ Central American Ship Canals,” 
published in Tug ENGINEER more than four years ago—Oct. 
to Dec., 1900—considerable attention was devoted to the 
relative difficulties and advantages of the various projects 
already elaborated for the completion of the Panama en- 
terprise; and these were, and still remain, our conclu- 
sions :— Granted that a satisfactory and definite solution 
has been reached in connection with the regulation of the 
Chagres, it is obviously most desirable that the summit 
level of the canal should be fixed as low as possible. A 
sea-level canal would be the climax of perfection, but 
since that is out of the question, the nearest practicable 
approach to it should be sought.” 

Having resolved to solve the problem which has 
agitated far-sighted men since the first decades of the 
sixteenth century, the people of the United States not 
unnaturally demand that the proposed inter-oceanic 
highway shall be not only the ae, as it certainly 
will be, but also the most perfect thing of its kind “ on 
airth.” Many of them, also, deem it essential to this end 
that, in design no less than construction, the canal must 
be “ American” to the very letter; they resent, almost 
as a national humiliation, the fact that in after years it 
may be remembered that the Panama Canal was conceived 
and partially constructed by citizens of the Old World; 
they would, but for fear of ridicule, agitate for an entirely 
new route and the sacrifice of the remarkably good 
business bargain which, they admit, has been secured. 
These discontents may be described as the Chicago 
school, for it is to the cosmopolitan city named that the 
inception of their movement can betraced. Having been 
compelled by circumstances to limit their demands, they 
practically now ask that all studies for the canal should be 
taken up de novo, free from all European taint, and that 
no knowledge of the subject should be made use of unless 
of American discovery. This propaganda has received 
certain, but, of course, quite unintentional, support from 
the Canal Commission itself—first, by reason of announce- 
ments, subsequently seen to be well-founded, that in- 
vestigations were in progress on the isthmus with respect 
to fundamental departures from the project recommended 
for adoption in January, 1902; and, secondly, by evidence 
given by its chief engineer before a committee of the 
House of Representatives. 

There is no doubt that in some quarters this evidence, 
which was very properly regarded as distinctly favourable 
to a sea-level canal, has been warmly welcomed and used 
to subserve selfish interests. Of Mr. Wallace’s sincerity 
and absolute good faith in the matter there can be no 
question, and the same must be said of much of the sup- 
port, technical and lay, which is being given to his views. 
It must not, however, be forgotten that there exists a 
powerful group in the United States interested in delay- 
ing as long as possible the completion of any trans- 
isthmian canal, and there seems good ground for the sus- 
picion that it is no stranger to the manufacture of a 
public opinion which believes itself pro-canal, but is 
actually playing the game of a determined opponent of 
the project. We have shown in former articles what 
devious courses can be followed by the financial groups 
controlling the trans-continental railroads, and it is not 
without some inner knowledge of the circumstances that 
reference is made to the present suspicion. The new 
project may be quite feasible, but it must involve long 
preliminary discussion, the preparation of wholly original 
and difficult plans, and the maximum of time for con- 
struction—all things helpful to persons who imagine their 
interests threatened by the building of a relatively simple 
lock canal. 

Reserving for a later opportunity discussion of the 
figures and points in favour of the sea-level waterway, 
which have been formulated by Mr. Wallace, Mr. John 
Barrett, and others, we will now proceed to a considera- 
tion of the situation along the canal route as affected by 
the existing American régime. When the officials of the 
United States Government took possession of the 
property, some 700 men, employed by the New Panama 
Canal. Company, were found engaged in the work of 
excavation at the deepest part of the great Culebra 
cutting. These, together with the bucket excavators of 
the type in use by the French companies during their 
periods of greatest activity, were re-engaged to pursue the 
operations actually in progress; but, with the arrival of 
Mr. Wallace, the force was reorganised and made more 
efficient, the plant was overhauled, and, where necessary, 
repaired, and a system of field accounts and reports was 
put into use, so that a complete record of progress 
and cost of all classes of work might be kept. 
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Although, as has frequently been pointed out in these 
columns, excavation work in the great cutting must be of 
value whatever the design of the canal, it does not appear 
that any strenuous effort has yet been made by the Canal 
Commission to increase the force of Jabourers; the 
tendency has rather been to regard the present workers 
as a nucleus from which the ultimate complete working 
force can be developed. Perhaps it was with the same 
idea and with that of familiarising the people with 


secured, in competition with other makers, a contract for | central part of the boom, and this is driven by a separate 


eleven other similar machines—five 70-ton shovels with 


24 cubic yard dippers, and six 95-ton shovels with 5 cubic | 


yard dippers. 


These represent, we believe, all the excavating 


machinery which has been ordered by the Isthmian Canal 
Commission up to the present, and consequently seems 
destined to play a somewhat important part in at least 
the early stages of the work of canal construction. 
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modern methods and labour-saving machinery, that much 
larger use than seems desirable with so small a force is 
being made of mechanical plant. 

As regards the last mentioned, the Commission found 
it necessary soon after their appointment to organise a 
department of material, supplies, and machinery, together 
with a board to appraise and make an inventory of the 
property inherited from the French company. The total 
value of the movable property thus acquired was, accord- 
ing to the company’s books, about 29,000,000 dols. Its 
actual worth has frequently been referred to in slighting 
terms, but it is interesting to note that the Canal Com- 
mission have been able to report, with satisfaction, that 


The | 


| double reversing engine—shown in the photograph— 
steam to which is supplied from the main boiler by 
steam piping furnished with two flexible steel joints. 
Touching the capacity of these steam shovels, it is 
claimed by the makers that they have actual records 
of the 95-ton machine having excavated and loaded 
material at the rate of 8180 yards per day of ten 
hours, this including all time lost for moving the shovel 
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70-ton Bucyrus shovel is used extensively in the United 
States by the railroads and large contractors; but the 
more powerful machine has heretofore found its chief 
sphere of usefulness in the ore regions of Minnesota, 
Wisconsin, and Michigan, where it is employed for 
excavating the ore itself. All the shovels furnished for 
work on the Panama Canal are of steel construction 
throughout, no wood whatever being used, the machinery 
on the car body being protected by a house with a steel 
frame and sheet stee) sides and roof. The car, which is 
mounted on steel trucks of diamond pattern, consists of 
four longitudinal steel I-beams riveted together and held 
in position by separators of cast steel and cast iron. The 
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up to its work, setting the jack arms or outriggers, &c. 

Before the arrival in the isthmus of any of these 
machines, the average amount of material taken out of 
the Culebra cutting was from 1000 to 1500 cubic yards 
per day; but occasionally, when less rock was en- 
countered, the daily output rose to 2000 cubic yards. 
| This, at the best, seems a poor return, proving that there 
| existed necessity, not only for modern machinery, but 
| also for a larger force of labourers. More important, 
| however, is the statement that the unit cost of excavating 
material has been reduced from 70 cents per cubic yard, 
the normal figure in the days of the French company, to 
an average of 50 cents. 


| 








‘more of this material than was expected is either in 
serviceable condition or can be made so by reasonable 
repairs ”"—thus justifying a very confident anticipation 
expressed by us in former articles. None of the heavy 
plant, of course, is of modern design, and consequently 
some of the first contracts placed by the Commission 
were in the direction of strengthening resources in the 
matter of excavating machinery. A preliminary order for 
three steam shovels, one of 70 tons and two of 95 tons, 
was placed with the Bucyrus Company, of South 
Milwaukee, and two months later the same company 
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machinery is driven by three independent double reversing | 
engines, to which steam is supplied by a locomotive boiler 
of ample capacity. The main engine operates a large 
hoisting drum, to which it is connected by a friction 
clutch, and also the machinery for propelling the shovel, 
by means of sprocket chains driving both the rear and 
front trucks. A smaller double engine upon the car 
of the shovel connects to a drum for driving the cables 
which swing the boom and dipper from side to 
side when digging and loading cars. The dipper and 
dipper handle are mounted upon a thrusting shaft in the 








Many statements, ostensibly of authoritative origin, 


| have from time to time appeared in the American 


Press concerning discoveries of errors on the part of 
the surveyors and engineers employed by the French 
company. Indeed, it has more than once been said that 
the records of borings and all the topographical work 
covering territory a short distance from the axis of the 
canal have been found so defective as to be practically 
worthless. It is, consequently, but fair to the men thus 
incriminated, and to the Isthmian Canal Commission of 
1899-1902, which rated their work highly, to remark that 
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in the official reports of the present Commission there is 
a warked absence of any criticism to justify these allega- 
tions. That the officials now on the spot deem it 
necessary to verify the information which has descended 
to them—to the extent even of doing the work over 
avain—is but the logical sequence of changed conditions. 
However accurate may be the records of the investiga- 
tions conducted by the Comité Technique and other 
boards of inquiry of anterior date, their usefulness must 
be greatly limited by the difference of standpoints from 
which the work was approached years ago and that 
demanded to-day. The dimensions of the canal now 
proposed greatly exceed those of even the most ambitious 
project of the past ; the United States Government is 
free from any of those liabilities which pressed upon the 
former owners as representatives of investors fettered 
with a time concession, and the experience of a generation 
has so added to the resources of the engineer that methods 
formerly regarded as heretical are now parts of ordinary 
practice. 

; The survey parties organised by the present Com- 
mission appear to have devoted attention not only to the 
verification and completion of earlier investigations, but 
also to a determination of the practicability of a sea- 
level canal from the point of view of the greater cost and 
time required for its construction. Indeed, if we read 
the official reports correctly, it would appear that the 
sea-level project has been remarkably prominent in the 
minds of the Commission, or its engineers, and that, 
pending decision as to its promise of success, there 
has been comparative neglect of further survey sneces- 
sary to determine the summit level and the position and 
number of locks required for a high-level canal. Conse- 
quently, even if the last-mentioned be ultimately 
preferred, there may yet be considerable delay before 
eystematic labour upon it is actually in progress. Much 
oi the work accomplished during the past year will no 
doubt be of equal value to either project, but it seems 
reasonable to think that the result would have been more 
satisfactory had the end in view been more clearly 
defined. 

In our next article we shall discuss more fully the 
various surveys and operations connected with the 
construction of the canal, to which reference has just been 
made. 

Not the least important part of the great work under- 
taken by the United States os relation to the evil reputa- 
tion for unhealthiness which has always been associated 
with the isthmus. The owners of the future canal have 
wisely recognised that the popularity or otherwise of the 
inter-oceanic highway must depend in large degree upon 
its freedom from sieea, and that its best possible 
advertisement is the prompt amelioration of long-existing 
evil conditions. Neither of the terminal ports has here- 
tofore invited residents or even birds of passage ; neither 
has enjoyed the advantages of a water supply or of a 
system of sewerage. The Canal Commission, however, 
took early advantage of the terms of the treaty with the 
Republic of Panama.by planning such works; and already, 
so far at least as the city of Panama is concerned, their 
construction is rapidly progressing. Owing to special 
problems, which may involve raising the ground surface 
of the island upon which Colon is built, similar work for 
the Atlantic port is less advanced, but there is no doubt 
that it will be pushed forward as rapidly as circumstances 
permit. 

There has also been organised for the entire canal zone 
a health department, the expenditure of which, up to 
the close of last year, exceeded 1,000,000 dols. Its 
regulations are stringent and far-reaching, admirably 
calculated to prevent the spread of contagious and infec- 
tious diseases, and, humanly speaking, stamp out those 
malarial types of fever which were the cause of such 
havoc during the construction of the Panama Railroad 
and the de Lesseps régime. It augurs well against a re- 
currence of similar disasters that, although there are now 
on the isthmus about 3600 people, in the service of the 
Canal Commission and the Government of the canal zone, 
the sickness among them has not exceeded an average of 
5 per cent. 








THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS, 
No, XXXV,*—TELEGRAPHS AND TELEPHONES. 

In telegraph and telephone exhibits at the St. Louis 
Exhibition the most striking features were the wireless 
telegraph systems, the wireless telephone systems, and 
the automatic telephone exchange systems. Perhaps the 
Gray telautograph might also be mentioned, although 
this is not so new as the others. Wireless telegraphy 
was largely represented by exhibits of apparatus, while 
the United States Signal Corps and the De Forest 
Company had systems in operation. The former was 
mainly for purposes of explaining the operation, but the 
latter was used commercially, sending news to the local 
newspaper offices, to neighbouring cities, and as far as 
Chicago, 285 miles. 

A complete manual telephone exchange in operation 
formed a part of the exhibit of the Kellogg Switchboard 
and Supply Company; this employed six operators, and 
was one of the local exchanges of the St. Louis Telephone 
Company, whose telephones were installed in all the 
buildings for subscribers and also for “ pay” stations, as 
were the Bell telephones also. The Kellogg exhibit was 
a full-lamp, full-multiple, common battery board of 1200 
lines, equipped for an ultimate capacity of 3600 lines. 
The operating power plant, batteries and generators, 
were adjacent to the exchange, and open to inspection, as 
were the cable terminals, relays and distributing frames. 
The American Telegraph and Telephone Company had a 
Bell” manual exchange with nine operators, one to 
receive all calls from other offices, and eight to answer 
the calls of subscribers, each operator being capable of 
handling 60 lines. The switchboard had a capacity of 
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9600 lines, 9600 multiple jacks, and 600 trunks. The 
power plant consisted of a motor generator charging set, 
a storage battery, ringing generator, line relay rack, 
power board, and distributing board. 

The Automatic Electric Company exhibited two com- 

plete exchanges of 10,000 capacity, each connected with 
100 stations. With this system, which is in use in 
Chicago, Grand Rapids, Los Angeles, and elsewhere, the 
subscriber can call up any other subscriber by giving the 
proper number on a dial attached to the telephone. In 
this way the delays and annoyances incidental to manual 
exchanges are avoided, and the automatic connections 
are very trustworthy, failures being extremely rare. 
These automatic telephones were largely used in the 
department offices, the officers at their desks frequently 
using them to dictate letters to their stenographers or 
typewriters in adjoining rooms. For use in private 
exchanges, or where several telephones are used by one 
subscriber—under one number—a rotary connector is 
used, which will automatically pass over “ busy” lines 
and select one of the disengaged‘ telephones. If all are 
in use—or “busy”—the usual notice is given to the 
caller. This system is in use in over twenty cities, with 
a total capacity of nearly 400,000. The smallest and 
largest exchanges are of 1000 and 100,000 lines capacity. 
The Faller Telephone Exchange Company had two 
systems, automatic and semi-automatic. The former 
dispenses with operators entirely, but makes connections 
with the plug, cord, and jack arrangements, as in the 
manual system. The semi-automatic system was devised 
for the use of companies whose exchanges are equipped 
with multiple switchboards which they cannot afford to 
discard. Manual operators are employed, but the sub- 
scribers’ numbers are transmitted by a mechanical signal 
transmitter instead of vocally. The operators cannot 
talk to the subscribers or to each other, so that there is 
absolute privacy in the subscribers’ conversations with 
each other, and the operators have simply to make the 
required connections, which are indicated by small 
lamps. 
Wireless telephony was represented by exhibits of two 
different systems—one transmitting speech over a ray of 
light, and the other transmitting it by the inductive effect 
of a conducting coil upon a secondary. In the first of 
these—the radiophone—the transmitting station was an 
elevated platform fitted with a searchlight having 
horizontal carbons and a 13in. reflecting mirror. The 
transmitter is bridged around the are of the searchlight, 
which is supplied with a current of 20 ampéres at a 
pressure of 100 volts. The circuit is so adjusted that the 
maximum current flowing through the transmitter is 
about 5 ampéres. The transmitter is of the solid-back 
type, with platinum electrodes. Sounds made at the 
mouthpiece influence the electric arc, and cause varia- 
tions in the intensity of the beam of light, and these 
variations cause corresponding variations in the resistance 
of a selenium cell at the receiving station. The receiving 
apparatus consists of a 30in. searchlight reflecting mirror, 
at the focal point of which is a selenium cell placed in 
series with a battery of dry cells and four receiving tele- 
phones. The electric resistance of the selenium cell 
varies from 10,000 to 30,000 ohms. The sound waves at 
the transmitter are transformed into light waves, and 
these are again transformed into sound waves by the 
selenium cell. The system has been satisfactorily tested 
for a distance of three miles, and is believed to be prac- 
ticable for distances up to ten miles. 

The other wireless telephone system is that of 
Mr. M. R. Hutchinson, and is based upon inductive action. 
It comprises a transmitter, a battery, a primary loop 
which confines the results within its scope, and a receiver 
attached to a secondary coil. When sound strikes the 
diaphragm of the transmitter it vibrates in correspon- 
dence with the varying notes, and this mechanical action 
affects the resistance of the carbon particles of the 
transmitter, setting up an electric current in the primary 
loop corresponding to the motion of the diaphragm. The 
current flowing through the circuit creates a magnetic 
field of the entire space within the loop, and about half 
of its diameter outside. ‘The changing currents in the 
primary make changes in the lines of force corresponding 
to the original changes caused by the sound. These 
changing magnetic lines cannot be detected by the ear or 
even by the telephone receiver, and so a secondary or 
exploring coil isemployed. Electric currents correspond- 
ing to the variations in the magnetic field, are gene- 
rated in this coil, and these, acting upon the telephone 
receiver, reproduce the sounds entering the transmitter. 
A mechanical motion is first produced, causing an elec- 
trical action affecting the primary circuit ; then a magnetic 
field is formed which generates electrical current that 
sets the diaphragm in vibration, and this completes the 
conversion of one form of energy into another. The 
exploring coil is about a foot in diameter, and very small 
in comparison with the area of the magnetic field, so that 
but a small fraction of 1 per cent. of the energy in the 
primary circuit is exerted in the circuit of the exploring 
coil. Yet the transmission of the sound is practically as 
perfect as with an ordinary telephone system. 

As already noted, the De Forest system was the only 
wireless telegraph system in operation, and for this 
system there were seven separate stations. The most 
prominent of these was a steel tower 300ft. high, fitted 
with electric lifts for use as an observatory. The space- 
telegraph station was on a platform 100ft. from the 
ground, and from this messages were sent to the St. 
Louis newspaper oflices—five miles distant—to the other 
stations on the grounds, and to a special station for long- 
distance transmission. The power supply was direct- 
current of 500 volts, and a 70 horse-power motor generator 
transformed this to 240 volts; a 240-volt motor was 
belted to a 2-kilowatt 60-cycle generator, supplying 
current at 110 volts for the telegraph transmitter. The 
transmitter at the station in the Electricity Building 
was of 2 kilowatts capacity, and the condenser consisted 
of eighteen Leyden jars of 0°008 microfarad capacity 
each. The spark gap was enclosed in a mica drum or 








muffler, and the discharge was hardly audible. The 
antenn consisted of three screens of wire supported by 
wooden towers, each screen having eleven vertical wires 
75ft. high. Two of these were for transmitting and one 
for receiving. The company also exhibited two electric 
motor cars fitted with wireless telegraph apparatus. 

At the station in the Government Building a 25-cycle, 
110-volt alternating current was transformed to 60 cycles 
by a motor generator, and the voltage was raised to 
20,000 by a transformer, being in series with a condenser 
of 0°018 microfarad capacity, the spark gap, the helix, and 
the antenne. For long-distance transmission a wooden 
mast 210ft. high was erected on a hill, and had at the 
top a 40ft. cross arm with a horizontal wire carrying 
twenty vertical suspended wires forming the antennz ; 
these were spread apart by cord attachments, and were 
250ft. long, entering the roof of the building in two 
groups of ten wires each. A window in the partition of 
the condenser room allowed visitors to see the enormous 
spark accompanying each discharge, while, when the 
doors: of the mufiler room were opened, the sound was 
deafening. 

The exhibits representing developments in space-tele- 
graph and space-telephone work were, perhaps, the most 
wonderful of any of the scientific exhibits. 








ELASTIC WHEELS. 
No. I. 

Tuis article is not a history of the elastic wheel. That 
could be compiled were it worth while—and it is not— 
from the multitudinous specifications which may be read 
at the Patent-office Library, Southampton-buildings, 
Chancery-lane. Our purpose is to set forth the princi- 
ples of action of elastic wheels intended to carry heavy 
loads on common roads. As motor cars and cycles of all 
kinds do not carry heavy loads, any mention made of 
their wheels will only be incidental. 

At the outset we have to ask why an elastic wheel 
should be desirable? Two general answers may 
given ; the first is that an elastic wheel is intended and 
supposed to have more adhesion than a non-elastic 
wheel. It will not slip. A good wheel of the kind would 
be able to proceed over a road covered with a light coat 
of frozen snow or a slimy paste of mud. The second 
reason is that itis intended and supposed to reduce vibra- 
tion in the body of the vehicle. We shall deal with each 
of these replies to our question separately. 

The reply to the first introduces us at once to a very 
important general fact, from which is deduced a conse- 
quently important fact of construction. In order that 
the adhesion of a traction engine or motor van wheel 
may be augmented, either its contact surface must be 
enlarged or there must be interposed between the wheel 
and the road some substance which will not be liable 
to slip either on steel or the road. Now, the surface can 
only be enlarged by permitting or causing deformation 
of the wheel rim to take place. In simple language, the 
wheel rim or tire must flatten where contact with 
the road occurs. The most perfect possible method of 
putting the second principle we have named into practical 
use was that invented and tested about 1871 by Thomson. 
He shod his wheels with a broad and thick band of vul- 
canised indic-rubber. The band was 1din. to 20in. wide, 
and atleast 2in. thick. It wasnot cemented to the wheel, 
and was protected by a peculiar chain, the flat links of 
which were bent up at the ends, so preventing the india- 
rubber from slipping off sideways. In the sketch, Fig.1, A 








Fig.!. 


is the wheel rim, B the india-rubber, and C the chain. The 
effect was perfect. The wheels were continually running 
on thick elastic mats interposed between them and the 
road. The engine might be stalled, but no slipping took 
place. The principal objection lay in an unanticipated 
fact—the tire continually rolled out the india-rubber band 
as acook rolls out paste with arolling pin. The tire crept 
round the wheel, and the final result was disintegration 
of the rubber. The expense was too great, and the tire 
went out of use, not so much because of the huge cost, 
however, as because obstructive legislation limited speed to 
a point at which it did not pay to employ india-rubber. We 
may add that two very fine steam omnibuses—the Ravee 
and the Chenab—were built with three wheels, the boilers 
and engines being supplied by Messrs. Ransomes, Sims and 
Jefferies, of Ipswich. These omnibuses went to India, 
and were worked for the Indian Government with great 
success by Lieutenant—now Colonel —Crompton, R.E., 
of Chelmsford. Incidentally, it may be mentioned, these 
omnibuses were probably the first vehicles in which steel 
gearing was employed. 

Another method of obtaining augmented adhesion 
was devised by Mr. Leonard Todd, who wound his 
driving wheels with flat hemp pit rope. He ran a 
couple of steam omnibuses for some time in Glasgow 
with much mechanical success, but legislation demolished 
the undertaking. The last method worth mentioning 
consists in fitting the tire with wood blocks put into 
pockets on the wheel rim, felt being placed between the 
iron bearing surface and the wood. It will be seen that 
the last two methods provided but a small increase in the 
bearing surface, but it is indisputable that the wood and 
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the rope have both much more adhesion than a smooth 
metal which some cars possess. Before going further, we 
may deal here with a letter by Mr. Todd, which will be 
found en page 175 of our issue for February 17th.: Mr. 
Todd ia his drawing has overlooked the fact that the 
spoke, as he shows it, thrusts the vehicle back. - It plays, 
in fact, very much the part of a sprag, and this is one 
reason why.elastic tires do actually augment the tractive 
resistance of a vehicle, only the loss is marked by. much 
greater gain in other respects.. The wheel is virtually 
always rolling up.a hill in front, but if the tire is resilient 
it will rise behind the wheel, which will be virtually 
rolling down hill.: It is of no use to bring into this dis- 
cussion the behaviour of metals, or to confound “ adhe- 
sion’ with ordinary friction. Every one who has had 
practical experience with traction engines knows that up 
to a certain point extension of bearing surface between 
the wheel and the road greatly reduces slipping. There 
are several things not understood about the matter. Thus, 
for example, if a traction engine crossing a grass field, 
or a farmyard, begins to slip and tear holes, it is 
only necessary to lay down a quantity of cavings or 
chaff from the thrashing machine, under the driving 
wheels, and on this the engine will proceed without 
difficulty. Old sacks put between driving wheels and 
slipping sets have served to start many a stalled engine. 
But we are not dealing with theory, we are handling facts ; 
and it is a fact that the bigger the bearing surface of the 
— within limits, the better hold will it take of the 
road. 

Here we may dismiss, with a few more words, the 
rim-flattening system of increasing adhesion. It will be 
seen almost in amoment that no arrangement of the kind 
can admit of regular commercial use. Let us suppose, 
for example, that a motor van wheel is fitted with a steel 
tire supported altogether by springs, and it is. obvious 
that the tire must be continuously bent as the wheel 
revolves. The result is that it gives way after a variable 
number of miles has been run from “ fatigue.” We shall 
show further on that this very bending action taking 
place in tires which were specially strengthened -to 
prevent it, has led to ‘the complete failure of more than 
one ingenious wheel. 

We shall proceed now to a consideration of the 
principles involved in-the construction of elastic wheels, 
which, haying rigid tires, do not augment adhesion by 
enlarging the bearing surface on the roads. Obviously the 
wheel is in this case made elastic only to ease road 
shocks and take up objectionable vibration. It is right 
to add here, that in the opinion of many persons, adhesion 
is greater in a wheel of this kind than in one wholly 
rigid. No one seems to know precisely why this should 
be so; but we have no doubt that the statement is 
based on experience. The wheel of this type was invented 
because the engines were so designed that leaf springs 
could not be placed on the axle, in which no play was 
permissible, because the driving pinion centre was nearly, 
or quite vertical, over the driving wheel axle. It is 
important that what goes on between a rigid tire or wheel 
rim and the axle should be fully understood. The entire load 
is concentrated in the axle. For the time being the weight 
of the wheel may be neglected. If the wheel were rigid, 
then would the centre of the wheel and the centre of the 
axle always coincide. But the introduction of springs in 
the wheels has, as a consequence, the rotation of the 
wheel rim on a centre that does not coincide with the 
axle. The wheel centre always lies above the axle by an 
amount which is determined by movement of the springs. 
Virtually, the true wheel centre revolves round the axle. 
At first sight all this appears to be a matter of small 
import, but really it is of vital importance, for reasons 
which will be best understood from the accompanying 
diagram—Fig. 2. The relations between the axle A 


and the wheel centre B are shown exaggerated. Let 
C and D be two spiral springs attached to the wheel hub 
at one end, and the wheel rim at the other; the lower 
spring will be in compression, the upper spring in tension. 
In order to construct the wheel satisfactorily, some rigid 
device must be put into each of the springs to prevent 
them when in compression from deflecting sideways. Let 
us then put in a circular bar, rigid either with the tire or 
the wheel rim, along which the spring can slide. Numbers 
of patents have been taken out for wheels made on this 
principle. We have only to sketch in two more springs 
to show that the thing is wholly impracticable. Core 
bars, as we may call them, would lie in the course of the 
dotted lines if fastened to the wheel rim, and would be in 
an equally inconvenient position if they were fixed 
radially in the hub. It has been very well said that 
anyone could invent a spring wheel, if only the springs 
were always directly above and below the axle, but that 
no one can invent a successful spring wheel with springs 
allround. We shall illustrate further on most ingenious 
devices intended to get over this difficulty. The most 
obvious plan is to get rid of the cores altogether ; but in 
this case the springs must be very short and have few 
coils, and be fixed not rigidly to the rim, or the hub, but 
by links or joints. Various attempts have been made to 
secure success with wheels of this kind; they have all 





ended in failure. It seems to be possible that very light 
loads might be carried in this way by connecting the hub 
with the tire by a great number of helical springs, a drag 
link being provided to make the rim revolve with 
the hub.: - But it is by no means easy. to. scheme 
a satisfactory connection of this kind; and recourse would 
probably have to be made to a device similar to that used 
for coupling the motors on the Valtellina Electric Rail- 
way.to.the. driving axles, and described and illustrated 
in-our impression for February 20th, 1903, page 184. It 
will be readily understood, however, that a complex link- 
age which is permissible on a railway would be out of the 
range of practice for a motor van. Many other devices 
for using springs will suggest themselves to our readers. 

So far we have dealt only with stresses occurring 
directly within the plane of the wheel, and for the most 
part at right angles to the road. Unfortunately, how- 
ever, there is another set of stresses to be dealt with 
which modify profoundly the conditions of construction. 
These are the side stresses, which tend to push the 
wheel in and out. We all know what side-slip means, 
and the stresses of which we speak are those which cause 
side-slip. If, for example,a motor van is running at one 
side of a road the crest of which is elevated, the vehicle 
will tend to slip down into the ditch or kennel. This side 
effort is resisted by the wheel, provided it possesses 
enough lateral stiffness. The provision of this special 
stiffness is by no means easy. Let us take, for example, 
the wheel with a great number of radial springs connect- 
ing the tire and the axle. Such a wheel would possess no 
lateral stiffness at all. To get it a highly complicated 
arrangement of double wheels would be necessary, the 
spring wheel working inside the outer wheel. We need 
not waste space on a drawing of a quite impracticable 
thing, although we shall illustrate a modification further 
en. Another method consists in setting the springs at 
an angle with the axle; the wheel is, in effect, dished. 
In practice, however, such success as has been got with 
helical springs has been obtained by putting in a certain 
number of rigid spokes, the ends of which move in slides, 
and while they do not interfere with the action of the 
springs, they resist side stress. 

Turning now to designs involving the use of flat 
or leaf springs, various wheels have been made in 
which the load is carried. by those springs out of 
several which are horizontal, or nearly so, while the 
vertical springs carry nothing. Such a wheel is seen 
diagrammatically in Fig. 3; only four springs are 
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shown. Here A A, BB are flat fiexible plates. Their 
inner ends are firmly fixed in the hub C; their outer 
ends are free to slide in boxes fixed to the tire. Whena 
load comes on the axle, B B carry it; when the wheel has 
made a quarter turn, A A will take the load, and so on. 
The spring blades being numerous—say a dozen—and 
broad, and boxed in at the ends, a wheel made this way 
will have great lateral stiffness; but it will not succeed in 
practice. Single blade springs cannot be used; the whole 
affair is dreadfully heavy; much friction takes place in 
the sliding boxes. It is desirable, nevertheless, that the 
wheel should be mentioned, because it serves to illustrate 
an important principle, and it does beyond doubt combine 
vertical elasticity with lateral stiffaess in an extremely 
efficient way. It is just one of those clever, almost 
beautiful inventions which are admirable on paper, and 
break down in practice because things are heavy, and rub 
on each other with friction, and cost much money. 

We are not yet done with stresses. Wheels which 
will carry four tons on a macadamised road, or on a 
country highway, must have wide rims. How wide 
depends on many things. The wide rim does not neces- 
sarily have a uniform bearing on the road surface; far 
from it. At one moment it may be carriedon the outer 
side, at another on the inner side. It is continually 
being “tipped” first inwards then outwards. This fact 
brings us to a most important matter, to which, so far, we 
have only alluded. 

If a wheel has rigid spokes, the arc of the tire or wheel 
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rim between any two spokes behaves, when loaded, like 
any other arch traversed by a rolling load. In Fig. 4 
we have an arch of thiskind. The wheel rim will tend 
to flatten, as shown by the dotted line. In ordinary 
traction engines the requisite strength is got by making 
the tire thick and stiffening it with heavy angle irons, as 
shown in section in Fig. 5. To these angle irons are 
riveted palms on the ends of the flat bar spokes, which 
are angled or dished to secure lateral stiffness. We 
must leave our readers to work out for themselves 





a method of providing elastic spokes—for that is 
what it comes to—and a wheel rim which will not 
flatten. Take, for example, the wheel shown in Fig. 3. 
Here tae whole load is sustained on the lower half 
of the wheel, which is quite unsupported by any connec- 
tion with the hub. It will be seen at once that the 
stresses in such a wheel carrying three or four tons would 
be so severe that the wheel rim DD must be made 
enormously strong, and therefore heavy and costly. It 
is this difficulty of preventing deformation of the rim or 





tire that has ruined many otherwise excellent elastic 
wheels. For this reason some inventors have given up 
stiffness in the rim altogether, making it so that it can 
bend without injury, while others always take the load 
on springs as nearly as possible directly under the axle, 
and soin compression; or else directly over it, and so in 
tension. The most direct way, in one sense, out 
of the whole difficulty lies in making a box wheel, 
that is to say, with two disc sides and a central 
hub, with a hole much larger than the axle. Inside 
the wheel is one much smaller, keyed to the axle, 
and between the two rims is placed the elastic medium, 
whatever it is, say, india-rubber, or compressed wool 
which has been used for buffers with great success, or 
helical springs. The section of the’ rim would then be 
like the sketch—Fig. 6. Here AA are the two outer 


discs, BB the two inner discs, and C two out 


ry 











of a large number of helical springs arranged all 
round the wheel circumference. If certain matters of 
detail are attended to, and the outside wheel only 
is driven so that it will carry BB round with it, 
and so prevent the tipping over of the springs, the con- 
struction is quite practical, and possesses the enormous 
advantage that no dirt can get at moving parts—a matter 
about which we shall have more tosay. but it must not 
be forgotten that an action similar to that shown in 
Fig. 2 will go on, and must be provided for—a matter of 
no little practical difficulty. On paper it would suflice 
to hook the springs at each end into eyes in the inner and 
outer wheel rims. To do this, however, one of the discs 
must be made movable; and the use of screw bolts and 
nuts in wheels for common roads is almost prohibited. 

One important factor must never be forgotten in deal- 
ing with wheels to be used on common roads, namely, 
that joints or rubbing surfaces cannot be kept properly 
lubricated; nor can small mechanism be used. [or 
example, wheels fitted with helical springs will get the 
spaces between the coils filled with mud. This hardens 
when the engine is allowed to stand for a day or two. 
The result is, very frequently, the breakage of springs 
when the engine is next taken out. Mud and dirt must 
be excluded altogether from moving parts within the 
wheels, or else everything must be so open and free 
that dust and stones and sand can not accumulate or do 
any mischief. 








Tue INSTITUTION OF CiviL EMGINEERS.—The thirteenth ‘James 
¥errest ” lecture will be delivered by Colonel R. KE. B, Crompton, 
R.E, C.B., on Monday, the 10th April, at 8 o'clock, the subject 
being ‘* Unsolved Problems in Electrica! Engineering.” 

RoyaL Institution. —A general monthly meeting of the 
members of the Royal Institution wasfheld on the afternoon of the 
6th inst., his Grace the Dake of Northumberland, K.G., D.C.L., 
F.R.S., president, in the chair. Mr. W. K. Appleton, Dr. G. H. 
Burford, Mr. W. S. Burns, Mrs, Close, Miss Donaldson, Dr. G. E. 
Haslip, Lady Hodgson, Mrs. Laye, Mr. J. B, Tapling, Lieut.-Col. 
VincentjWing, C.B., Mr. P. von Fleischl, and Mr, J, E. Wolfe were 
elected members. 

Giascow University ENGINEERING Society.—The annual visit 
of this Society is to Newcastle this year, and will take place from 
the 3rd to the 8th of April. The following works have consented 
to receive the members of the Society :—Messrs. Sir W. G. 
Armstrong, Whitworth and Co., Limited ; C, A. Parsons and Co.; 
Swan, Hunter and Wigham Richardson, Limited ; the Wallsend 
Slipway and Engineering Company, Limited, Stockton-on-Tees ; 
the Cargo Fleet Iron Company, Limited ; the Newcastle-upon-Tyne 
Electric Supply Company, Limited. Other places of interest will 
be visited if time permits, Applications to take part in the 
visit should be made not later than March 15th, 1905. Applica- 
tions received after this date-will be disregarded, and members 
applying late will have to make their own travelling and hotel 
arrangements. A programme containing short descriptions of all 
works to be visited will be forwarded to members taking part 
in the visit, as soon as possible, 
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GANTRY FOR JOINING THE VIADUCT 


THE PARIS METROPOLITAN RAILWAY. 


In an article on the Paris Metropolitan Railway, 
in our issue of July 10th, 1903, we described that 
part of the system known as the Circulaire Nord, 
which follows the outer boulevards on the northern 
part of the city, between the Etoile and the Place 
dela Nation. To make a complete circle around Paris 
the railway has to follow the outer boulevards on 
the south side from Passy, which was connected with the 
Itoile by a short line, constructed for the Exhibition of 
1900, to Austerlitz. While the two systems terminate at 
the same stations, they do not actually join, and the 
services are therefore kept entirely distinct. So far as 
the viaducts and tunnels are concerned. the Circulaire 
Sud is a repetition of the Circulaire Nord, but it offers 
many interesting features in the construction of the Passy 
and Austerlitz viaduct bridges. The southern line itself 
is divided into two sections—from the Etoile to the Place 
d’Italie, and from the Place d’Italie to the Place de la 
Nation. From the Etoile the line passes underground to 
the Rue Alboni, where it opens out on a viaduct across 
the Valley of the Seine, following the outer boulevards to 
the Boulevard Pasteur for a total distance of 2516m. It 
then goes underground and comes out again at the 
Faubourg St. Jacques, on a viaduct 866m. long, over 
the Valley of the Biévre, and continues by tunnel to the 
Place d’Italie. The entire length of the line between the 
Etoile and the Place d’Italie is 8969 m. (34 miles), of 
which 3382 m. are viaduct. The viaduct has been given 
as low an elevation as possible, the height from the 
ground to the bottom girders being 17°05ft., so as to 
allow of a clearance of 2in. above the highest vehicles 
when passing underneath. Excluding the part of the 
viaduct over the Passy Bridge, there are ninety-three spans, 
varying from 19°5 m. to 22°5 m., and, in addition, two of 
37m. and four of 44°73 m. 

The yiaduct crosses the Seine between Passy and 
Grenelle at the site of the old foot-bridge, which was 





built in 1878. At this point the river has a total width | 
between the embankments of about 200 m., and is divided | 
into two unequal parts by the long and narrow Ile des | 
| removed before anything further could be done. 


Cygnes. This viaduct, including the viaducts from the 





' to the Grenelle Station. 


THE PASSY BRIDGE AND 






VIADUCT 





STATION AT RUE ALBONE 





PRESENT 


The total length of the bridge 
and of its approaches is about 400 m. 

Before the work of constructing the new bridge could 
be started upon, the old foot-bridge had to be removed. 
But as the traffic could not be interfered with, the only 
alternative to building a temporary foot-way was to move | 
the bridge bodily from the position that had to be occupied 
by the viaduct. Both arms of the bridge are composed 
of a central span and two end spans abutting on the 
embankment and the Ile des Cygnes. The longer arm 
has a length of 120 m., and the smaller one 90 m., while 
the total weights are respectively 320 tons and 220 tons. 
To remove the long arm, travelling ways, 40 m. long, 
were laid down on piles in alignment with the two piers, 
and also along the embankment. The bridge was cut 
in halves, and three cradles on rollers were built up 
under each half, two on the masonry pier and one 
on the embankment; the cradles, of course, taking 
exactly the form of the structure. The bridge was | 
then raised a few inches by four 100-ton hydraulic 
jacks on the masonry pier, and wedges were bolted in 
between the structure and the cradles. The bridge was 
then drawn along the travelling way by winding gear, 
and in five hours was placed in its new position. The 
operation was greatly facilitated by the construction of 
the bridge itself, in which all the stresses are vertical, and 
there are none on the abutments. One small arm was 
removed in a similar manner, except that the travel- 
ling ways were replaced by bridges. Two barges 


| were brought under each arch of the bridge, and on 


Passy and Grenelle stations at each end, formed one lot, | 


and the work was secured by Messrs. Daydé and Pillé, 
who presented estimates and plans for what is un- 
doubtedly one of the handsomest viaduct bridges yet 


constructed. The viaduct begins with the Passy Station, | 


which is situated between the two great blocks of houses | 


shown in the accompanying illustration. From the end 


of the station are five straight spans along the Rue Alboni | 


and across the Quai de Passy to the bridge. The viaduct 


is carried over the river by a bridge over each arm of the 
Seine, one being 140 m. long between the abutments and | 
the other 90 m. On the other side, the viaduct continues 
by two spans over the Molineaux Railway and the Quai 


| caisson as it was raised, combined’ with the friction 





these were built up three cradles. The barges were 
loaded to leave a space of 6in. between the cradles and 
the bridge for the insertion of wedges. The ballast was 
then removed, and the barges towed to the position to be 
occupied by the bridge. A more detailed and illustrated 
article on this operation will be found in our issue of 
December 11th, 1903. Another interesting operation 
was the removal of the foundations for the piers, which 
occupied exactly the same position as the piers for the 
new bridge. As the eaissons for these were to be of | 
much larger dimensions, and had to descend to a greater | 
depth for a solid foundation, the old piers had to be 
The | 
caisson and cylinders being of metal, there could be no | 
question of destroying them by explosives, which would 
merely have had the effect of twisting the metallic 
structure without clearing the foundation. It was | 
therefore decided to attempt the experiment of raising | 
the caissons bodily. The caissons lay in a clay foundation | 
to a depth of 3°5 m. below the bed of the river, and the | 
total weight to be raised was about 260 tons. It was | 
feared that the suctional effort of the vacuum under the | 


against the sides, would make the experiment a failure. | 
So far was this from being the case, that the work was 
carried out without a bitch, but this success can hardly 














CONDITION OF BRIDGE AND VIADUCT 


be taken as qa precedent for similar operations on 
foundations offering a much greater resistance. On the 
travelling way already referred to were placed cross 
layers of wooden joists at right angles, and on these 
again were laid steel girders supporting very stout beams. 
These carried eight 100-ton hydraulic jacks. On these 
jacks were placed very strong beams, through which 
passed rods descending inside the metallic cylinders to 
which they were fixed. The jacks had a lift of 6in. When 
at the end of their travel, the upper beams were supported 
and the jacks raised, the space under the caisson being 
meanwhile filled up through the cylinders. As soon as 
the caisson was raised on the river bed the travelling way 
was removed, and barges laden with ballast were attached 
to the caisson. The barges were then unladen, and the 
caisson carried to the river side, where it was broken up. 

The old foot-bridge is serving the double purpose of 
keeping open traffic between Passy and Grenelle, and of 
being used for the construction of the viaduct bridge, one- 
third of it being boarded off and laid with light portable 
rails for the transport of material between each end and 
the Ile des Cygnes. The longer arm has a central span 
of 54m., an end span of 29m. abutting on the Ile des 
Cygnes, and another of 32m. to the abutment on the 
Quai de Passy side. The smaller arm has a central span 
of 42 m., and end spans of 23 m. and 26 m. respectively. 
The viaduct is carried in the centre of the bridge, and on 
each side are roadways 6m. wide and footways 2m. in 
width. The total width between the balustrades is 
24°7m. The bridge crosses the river at an angle of 75 
deg. to its axis. The abutments on each bank of the 
river are constructed in the same manner. The founda- 
tion is composed of a caisson 30 m. long and 8°5 m. broad, 
surmounted by a front wall of masonry 3°3 m. thick at its 
base to receive the shoes. This wall is backed by blocks of 
masonry 4°3 m. thick, on whichis built the arch forming sup- 
port for the viaduct at the end of the bridge. The materials 
employed are pierre de Souppes and beton of Portland 
cement finished off with granite. The construction is 
massive throughout. The pier on the Ile des Cygnes is 
of similar design, except that it has a foundation of piles 
instead of caissons, and itis composed of four piers joined 
by arches, the longitudinal arches opening on to the 
Tle des Cygnes, with steps leading down from the road- 
way. This structure will have a very ornamental effect 
when completed. The four river piers have foundations 
of caissons, and are built up of beton faced by masonry. 
The height from the foundation is 8°3 m. 

The bridge is constructed with six box girder ribs sup- 
porting the roadways, and two smaller ribs underneath 
the standards carrying the viaduct. The girders are made 
up of steel plates and angles riveted in position. The 
outside ribs are simple girders, and merely support the 
footway, which is laid on plates resting on channel cross- 
pieces. Theribs are braced by diagonal and vertical struts 
of H section. The roadway is laid on lateral H section 
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girders, into which are built brick arches, the whole being 
covered with cement and wood paving. The bridge is 
hinged at the springings and on the piers, and in the case 
of the longer bridge at the crown of the central span as 
well, although none of these hinges are visible externally. 
At the springings the ribs hinge on flat shoes, which are 
each supported on four rollers. This method of hinging 
is now almost generally adopted in French bridge con- 
struction. The viaduct itself is a handsome structure, 
with voluted standards carrying the girders on which the 
~ railroad is laid. The width between the standards is 
4°4m., and the total width of the railway is7°3m. As 
already explained, the viaduct is supported by independent 
ribs, so that little stress is put on the rest of the 
bridge, although the central structure is stiffened by 
diagonals with the inside ribs of the roadways, as 
well as by a platform carried over on these ribs. The 
heavy ribs under the standards are, of course, strongly 
braced by diagonals and horizontal box girders. Except 
for the steam tackle used for raising the material out of 
the barges, there is an entire absence of power mechanism, 
and the whole of the lifting is done with the aid of hand 
winding gear. 

As for the viaduct from the bridge to the Place 
d'Italie, the methods employed are exactly the same 
as those described in our account of the Circulaire 
Nord—see Tae ENGINEER, July 10th, 1903. The design 
of the viaduct and stations is also the same. The 
tunnelling, however, has offered considerable difficulties, 
owing to the fact that it had to be carried through old 
quarries as well as by the side of the catacombs. Ex- 
treme care had to be taken to prevent subsidences, which 
would have had very serious effects upon neighbouring 
property. In cases where the underground quarries were 
in @ sufficiently good state, masonry piers were sunk at 
distances of 4 m., but frequently the quarries themselves 
had subsided, leaving nothing for a foundation, in which 
case pits were sunk and filled with concrete, these piers 
being connected by arches, upon which the tunnel was 
laid. An enormous amount of masonry and timber had 
to be employed for this work, and the laying of founda- 
tions alone for 4 kiloms. of tunnel has cost something 
like £80,000. 

The engravings herewith and on page 241 show 
different portions of this interesting bridge at various 
periods during its construction. 








RAILWAY BUILDING IN CANADA. 


TH official returns show that in the fiscal year which 
ended 30th June, 1904, an addition of 534 miles was"made to 
the railway system of Canada. Between that date and the 
end of the calendar year the track-laying is estimated at 
400 miles. 
for the Dominion, on December 31st, 1904, of which about 
19,750 miles are open for traffic. More than half the new 
mileage is in extensions and branches in the prairie country 
of the North-West. The aggregate for the year 1904 has 
been exceeded only three times in the history of the 
Dominion, the maximum being reached in 1882, when the 
rapid construction of the Canadian Pacific brought up the 
year’s work to 1196 miles. For the coming season every 
indication points to a period of renewed activity. 

In the North-West Territories the most important work in 
prospect is the extension of the Canadian Northern Railway 
from its present terminus near the elbow of the North Sas- 
k wtchewan to Edmonton, about 350 milesaway. The earthwork 
and bridges of this section are under contract, and the track- 
laying will probably be completed by October at latest. The 
northern branch has been delayed by some heavy bridge- 
work, but will be carried through to Prince Albert in the 
current year. The great plain that lies between the main 
lines of the Canadian Northern and Canadian Pacific Rail- 
ways is to be intersected by numerous branches from north 
and south, and for this purpose the two companies are now 
applying to Parliament for very extensive powers. It is 
understood that a commencement will be made on the 
western division of the new trans-continental railway, from 
Winnipeg westward. The contract with the Government stipu- 
lates that construction work shall begin before 24th October 
next, and that the line shall be finished throughout to the 
Pacific coast on or before December 1st, 1911. No definite 
information is obtainable in regard to the route through the 
Rocky Mountains; but the final reports in regard to the 
Port Simpson terminal are understood to be unfavourable. 

Between Winnipeg and Lake Superior the double-tracking 
of the Canadian Pacific main line, 426 miles, is under 
contract ; there is heavy rock-cutting on this section, and the 
work can hardly be completed in less than four years. A 
large expenditure will also be incurred in enlarging and 
improving the yardage and storage tracks at both terminals 
of the division. The Commissioners appointed by the 
Dominion Government to supervise the construction of the 
eastern section of the new trans-continental line, are pushing 
the surveys for early commencement of the work from the 
Winnipeg end; the branch to be built by the Grand 
Trunk Pacific from Fort William is to be put in hand with- 
out delay, with the purpose of giving a third route easterly 
from Winnipeg within the next three years. The railways 
now completed and under traffic in Manitoba and the North- 
West have an aggregate mileage of 4509, and the work laid 
out for this season will bring up the total to something over 
5300 miles. ; 

The Province of Ontario has 7300 miles of railway. The 
new lines now in prospect will add 1500 miles, of which 
possibly 400 miles will be completed before the close of the 
current year. The most important lines under contract for 
this season are the rival branches of the Canadian Pacific 
and the Canadian Northern—the latter under a local charter 
originally granted to the James Bay Railway Company—from 
a junction with the Canadian Pacific main line near Sudbury 
to Toronto, a distance of 270 miles. As the traffic of this 
section is fully provided for by the existing lines of the Grand 
Trunk, the policy of constructing two additional railways is 
open to question, and there is a possibility that the com- 
panies will agree upon a combination of the rival projects in 
order to avoid unnecessary duplication of expenditures. The 
Temiscamingue and Northern Railway, constructed by the 
Government of Ontario for the purpose of developing the 
resources of the country lying north of the Canadian Pacific 
min line, has now been comp'eted for a distance of 137 miles, 





This makesa total of something over 20,000 miles | 





| 
but a further extension of 63 miles is to be pushed forward to | 
connect with the projected trans-continental at Lake Abitibi, | 


main question at issue, and it is probable that future 
assistance from the public treasury will be limited to interest 


where a commencement will be made with construction | guarantees, 


work on the through main line east and west. 

Another group of projects now before Parliament have for 
their purpose the opening out of new routes through the 
midland counties of Ontario, from the upper lake ports of 
the Georgian Bay to the main lines connecting with | 
Montreal and the Atlantic seaboard. The experience of the | 
last few years has definitely established the point that the | 
lake-and-rail routes afford the most profitable outlet for the | 
surplus grain of the North-West. The ports of Midland and 
Parry Sound are very advantageously situated for this class 
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of traffic, and the construction of the lines now projected by 
the Canadian Pacific and the Canadian Northern will give 
these ports direct connection with the seaboard routes, in 
active competition with the existing lines of the Grand 
Trunk system. An alternative route, which is just now 
attracting much attention, would follow the Ottawa valley, 
crossing the height of land north-east of Lake Nipissing, 
with a terminus either on that lake or at the mouth of the | 
French River in the north-east angle of the Georgian Bay. 
The financial basis of nearly all these new schemes is, of 
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LOCOMOTIVES FOR JAPAN, 


Tue North British Locomotive Company, Limited, has at 
present on order for the Imperial Railways of Japan some 
sixty-eight tank engines, of a type of which the Glasgow 
locomotive works branch of the fest ines already built about one 
The engravings below and on page 239, and the 
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VALVE AND BLAST PIPE 


drawings which form a supplement, show the design and 
details of these engines so fully that further description 
is unnecessary, except perhaps with regard to that part 
of them relating to their brake fittings. Besides the 
automatic, vacuum, and hand brakes, a simple form of 
air brake is applied which has been found very effective and 
satisfactory for working long or heavy inclines. 

As in other locomotives, the act of reversing the valve 
gear when the engine is in motion causes air to be taken 
into the cylinders. This air is compressed, and applies an 
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course, dependent upon Government aid, either in land 
grants, cash subsidies, or guarantee of interest. In cash | 
subsidies alone, the contributions made by the Federal and | 
Provincial Governments and municipalities in aid of railway 
construction from 1852. to the present time, amount to 
240,000,000 dollars, or £49,000,000, equivalent to one- 
fifth of the whole capitalisation of the companies. These 
railway grants now constitute three-fourths of the public debt 
of the Dominion. The policy of continuing such lavish con- | 


tribution towards the cost of railway construction is now the | 


elastic counter pressure to the pistons. By closing the blast 
pipe by the valve shown in the section of the smoke-box, 
air, free of smoke and askes, is admitted to the cylinders 
through the exhaust pipes, until the steam chest and pipes 


| are filled with compressed air. The pressure on the pistons 


is regulated by an escape valve connected by a pipe to the 
steam T pipe, and the escaping air is passed through a 
muffler placed at the back of the chimney. 

With a view to keeping the cylinders cool while compress~ 
ing the air, a small jet of cold water from the tank is injected 
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into the exhaust cavities of the cylinders, and passes into the 
barrel along with the air. This water appears at the top of 
the muffler in the form of wet steam. 

The handles for operating the brake are placed in con- 
venient positions on the footplate. To apply the brake the 
escape valve is first opened a little, the valve in the blast pipe 
is then closed by lifting it upwards, the water injection is 
then turned on, and the valve motion reversed. 

To release the brake the water injection is first closed, then 
the valve gear is placed in the proper position for the direction 
the engine is travelling, the air inlet is then closed by lower- 
ing the valve in the blast pipe, and finally the escape valve is 
shut. 

This form of air brake is already in use on the Japanese 
railways, and, as stated above, is giving good results. 

The following table gives the leading particulars of the 
engine in a concise form : 


Cylinders, diameter and stroke... .. .. .. o. l6in. by 24in. 


Wheels, coupled, diameter .. 4ft. lin. 
Wheels, radial,diameter .. .. .. .. eft. Zin. 
Boiler barrel, largest diameter cutside .. 4ft. 2in. 
Boiler barrel, length .. .. ph 1¢ft. 
Fire-box shell, length outside . Cft. 10in 
Fire-box shell, width outside .. .. .. 2tt. 10in. 
Fire-box copper, length inaéde at bottom €ft 2!2in. 
Fire-box copper, wiath inside at bottom ft. Sim. 
Tubes, brats, diameter outside .. A } fin. 
Tubes, brass, length between plates loft. 2gin. 
Heating surface 1n tubes, square feet ° 906-2 
Heating surface in fire-box, square tect .. 93-6 
Heating surface, total square feet 999-8 
Arva of fire-grate, square feet an ica 14-4 
Working pressure, lb. per square inch 160 
Tank capacity, side, gallons R 1040 
Tank capacity, hind, gallons 676 
Tank capacity, total gallons 1716 
Fuel capacity, tons.. ee 3 

Whecl base, fixed . lvft Gin. 
Wheel base, total .. .. 1. «- 19ft. Yin. 
Weight in working order, tons .. 494 


The engraving above was made from a photograph of the 
first of the batch of eighteen engines. The order was placed 
on January 21st, and the engine was steamed and photo- 
graphed on March 2nd, or thirty-four working days after the 
receipt of the order, counting the five Saturdays as whole 
days. It is evident from this that the resources of our 
British builders are quite equal to those of any of their com- 
petitors, especially when it is mentioned that the engine in 
question has undergone the usual thorough inspection and 
supervision during its construction. 








THE NAVY ESTIMATES. 

Tue Navy Estimates for the year 1905-1906 are interesting 
in a number of ways, Perhaps, to the average ratepayer the 
fact that there is to be a net estimated decrease of £3,500,000 
over the expenditure of 1904-1905 will be of the greatest 
moment. It is small’wonder that this should be so seeing 
that the reduction amounts to well nigh 10 per cent. The 
more thoughtful will ask, however, whether we can afford to 
decrease the sums to be spent on our Navy to this extent, or 
whether, with the reduction, there is a corresponding weaken- 
ing.. The following details selected from the 285 pages of the 
White Book will help these people in coming toa conclusion. 
In the first place, we find that the personnel of the Navy is to 
be lessened by 2100 persons. This number is made up in the 
following way :—There will be withdrawn 1500 seamen-class 
men, 100 kroomen, 2100 boys of the seaman class, 100 
boys in the shipwright and training departments, and 
445 Royal Marines, these together making a total of 
4245, On the other hand, the following extra appoint- 
ments will be made :—Four flag officers, 75 commissioned 
officers, 44 subordinate officers, 60 warrant officers, 40 
artisans, 1300 stokers, 40 electricians, 416 miscellaneous 
ratings, 100 boy artificers, and 66 coastguard on shore. 
These together make 2145, which, subtracted from the 
4245, leave a net decrease of 2100. It will be noticed that 
whereas 1500 seaman-class men are to be discharged, 1300 
stokers are tobe takenon. It is curious to notice that the 
number of boys of the seaman class discharged exactly 
equals the net decrease, On the twelve votes for the various 








departments of the efiective services the estimates show a 


decrease in seven and an increase in five. The decreases 
are :-—Wages, £19,000; victualling and clothing, £171,400; 
medical services, £15,500; martial law, £1500; scientific 
services, £3300; shipbuilding repairs, maintenance, «c., 
£3,008,000; and naval armaments, £660,000—together 
£3,878,700. On the other hand, the increases are :—Educa- 
tional services, £7900; Royal Naval Reserves, £16,100; 
works, buildings, and repairs at home and abroad, £271,000 ; 
miscellaneous effective services, £10,000; and Admiralty 
Office, £9000—together £314,000. To this must be added an 
estimated increase in the expenditure in connection with the 
non-effective services of £64,700; so that the total increase is 
estimated at £378,700, which, subtracted from the gross 
decrease—£3,878,700—gives the net decrease £3,500,000, 
already mentioned. 

The largest single decrease is that of £3,008,000 for ship- 
building, repairs, maintenance, &c. In the detailed estimates 
this sum is divided into three headings. Under the first, 
which deals with the personnel, the decrease will be £275,900. 
This is explained as being partly in respect of wages of 
artificers and police at dockyards at home and abroad, 
and partly also due to reductions at establishments 
abroad. In the case of the second heading—matériel—the 
reduction is £245,000. This is put down to decreased 
requirements in respect of coals for yard purposes, hemp, 
canvas, paint materials, electrical, &c., apparatus, freight, 
and coals for the Fleet ; also to additional appropriations in 
aid. The figure is modified by an increase in provision for 
timber and metals. In Section II.—contract work—the 
decrease is to be £2.486,200. The explanation of this is that 
it is owing to decreased requirements for propelling 
machinery, hulls of ships, repairs and alterations, and 
inspection of contract work. The amount is reduced by 
increased provision for auxiliary machinery, gun mountings, 
and the Royal Reserve of Merchant Cruisers. The next 
largest decrease—£660,000 less for naval armaments—is due, 
it is explained, mainly to decreased requirements for guns. 
projectiles, ammunition, small arms, and miscellaneous 
stores, to the closing of certain depdts abroad, and to 
increased appropriations in aid. The sum is modified by 
additional expenditure on torpedoes and gun-cotton. It 
may, perhaps, be added that the decrease of £171,400 in con- 
nection with victualling and clothing is explained as being 
caused by the closing of certain victualling establishments 
abroad and by decreased requirements in respect of provi- 
sions, rations to Royal Marines on shore, lights, seamen’s 
clothing, victualling stores, freights, and victualling craft, 
and increased appropriations in aid. The reduction would 
have been larger had there not to be taken into account an 
increased expenditure on savings—payments for provisions 
not taken up—and mess traps. It will be unnecessary to 
analyse in detail the mass of figures presented, thoroughly 
sto discuss which would take more space than we can spare. 
It will be of interest, however, to glance at the programme 
which it is proposed to follow during the financial year. 

The total estimated expenditure is £35,078,187. Appro- 
priations in aid, however, account for £1,688,687, so that the 
actual sum to be provided will be £33,389,500. The new 
ships which are to be ordered during 1905-1906 include one 
new battleship; four armoured cruisers, one each of Classes 
I., II., IIT., and IV ; five ocean-going torpedo-boatdestroyers, 
one special type torpedo-boat destroyer, twelve coastal 
torpedo-boat destroyers, and eleveh submarine boats; and a 
new royal yacht—the designs of none of these vessels being 
settled as yet. The total number of ships building, com- 
pleted, and to be commenced during the year 1905-1906 is 
shown in the following list :— 


Mebbilosips, SNG-CIN ete ee eee 
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Special type of torpedo-boat destroyer ... ... ... 1 
Coastal torpedo-boat destroyers 


Submarine boats ... ... .. hl Ae ON 
The new royal yacht cae ‘ : 1 








These together make a grand total of ninety-four, and they 
include vessels constructed both at tke dockyards and by 
private firms. There are in addition sundry lighters, 
floating docks, tugs, &c. Besides the foregoing, the battle- 
ships Hannibal, Illustrious, Jupiter, and Mars; the first- 
class armoured cruisers Aboukir, Bacchante, and Cressy ; the 
first-class cruisers Amphitrite, Ariadne, and Royal Arthur; 
the second-class cruiser Arrogant, Eclipse, Cambrian, 
Charybdis, Flora, and Hermione; the third-class cruisers 
Pandora, Pioneer, and Pyramus; and the torpedo boats 
Brazen, Conflict, and others are undergoing repairs or being 
refitted at the dockyards, while the old Ariadne is to be fitted 
as a torpedo school. 

During the year beginning the 1st April, 1904, and ending 
31st of March, 1905, it is estimated that there will have 
passed into the Reserve Fleet— 


* § Armoured Ships. 


King Edward VII. Triumph 
Commonwealth Cornwall 
Swiftsure: 

5 Protected Ships. 
Challenger Sapphire 
Topaze Amethyst 
Diamond 


5 Unprotected Ships. 


Enchantress Squirrel 
Sealark Widgeon 
Argus 
9 torpedo-boat destroyers, 4 torpedo boats, and 12 submarine 


boats. 


As compared with the above list it is estimated that during 
the year beginning 1st April next and ending 31st March, 
1906, the following vessels will have passed into the Reserve 
Fleet :— 


11 Armoured Ships. 
New Zealand Antr'm 
Dominion Argyll 
Hindustan Carnarvon 
Duke of Edinburgh Hampshire 
Black Prince Roxburgh 
Devonshire 

1 Protected Ship. 

Encounter 


16 torpedo-boat destroyers and 10 submarine boats. 
In addition to these the eight ‘‘ scouts,’’ Adventure, Sentinel, 
Forward, Pathfinder, Attentive, Skirmisher, Foresight, and 
Patrol should all be completed during the year. 








THE INSTITUTION OF 
ENGINEERS. 
LIEGE MEETING, 1905. 

AS already announced, the summer meeting of the Institution 
will be held in Belgium, from Monday, 19th, to Saturday, 24th 
June. An influential Reception Committee has already been 
formed by the Society of Litzge Engineers, Papers will be read 
dealing with some or all of the following subjects :—Large Gas 
Engines ; Electric Colliery Winding Gear ; Superheating in Loco- 
motives ; Manufacture of Cartridge Cases ; Strength of Columns. 
The following is an outline draft of the provisional programme as 
at present proposed, subject to revision :— 

PROVISIONAL PROGRAMME, 

Monday, 19th June: Arrival in Liége. 

Tuesday, 20th June: Morning—Reading and discussion of 
papers. Afternoon—Visit to the International Mining Exhibition, 
or to works in Litge. Evening—Banquet. 

Wednesday, 21st June: Morning—Reading and discussion of 
papers. Afternoon—Visits to the Exhibition or to works in the 
Liége Valley. 

Thursday, 22nd June: Whole day visits in the neighbourhood 
of Liége and Spa. 

Friday, 23rd June : Morning—Rail to Brussels. Afternoon— 
Visits to works and places of interest in Brussels. Evening—Arrive 
in Antwerp. 

Saturday, 24th June: Visit the new docks and other places of 
interest in Antwerp, or neighbourhood. 

Members may be accompanied by ladies on the Thursday, Friday, 
ard Saturday excursions, 


MECHANICAL 
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H.M.S. SKIRMISHER. 


H.M.S. SkirmisHER, one of the new warships of the 
‘“‘ Scout "’ class, was launched by Messrs. Vickers, Sons, and 
Maxim, Limited, from their yard at Barrow on Tuesday, 
February 7th. She is the sister ship to the Sentinel, built 
by the same firm, which recently underwent some severe 


of a vast virgin coalfield lying to the south of the river Don, 
between Doncaster and Rotherham. It is stated by experts 
that in this area is to be found a larger amount of unde- 
veloped coal than is to bo met with in any part of the United 
Kingdom. The opening out of such vast undertakings, 
coupled with the marked strides which, during the past few 
years, have been made in Derbyshire, raises an important 
issue as to the finding of markets for so large an amount of 
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H.M.S. SKIRMISHER ON 


trials and passed through the ordeal quite successfully. 
Within the last two or three years it has been generally 
recognised that a ‘‘class’’ of-ships of high speed and not 
necessarily heavy armament would. be of great. service to 
the main body of the fleet, as they could act as scouts and | 
messengers, and in time of war would be able to keep the | 
admiral informed of the movements of a hostile fleet. Inj 
order to obtain ships of this type, the Admiralty invited ship- 

builders in this country to prepare and submit designs, and 

at the same time they laid down certain conditions as to 

speed, &c., which had to be fulfilled. 
eight ships have been ordered, two each from the following 

four firms :—Sir W. G. Armstrong, Whitworth and Co., | 
Limited, Messrs. Cammell Laird and Co., Limited, Messrs. | 
the Fairfield Shipbuilding Company, Limited, and Messrs. | 
Vickers, Sons and Maxim. We give two illustrations of the 

Skirmisher, taken on the ways previous to launching, which | 
give a good view of the hull of the ship. She is 360ft. in | 
length between perpendiculars, has a beam of 40ft., and 
144ft. draught. When she is ready for sea, including 
stores and ammunition, the vessel will have a displace- | 
ment of 2920 tons. It is of great importance that a vessel | 
of this class should be so designed as. to make her | as 

nearly invisible as possible, but at-the same time 

it is necessary that officers should obtain a good look-out. | 
It was therefore decided to build the vessel with a low 

freeboard aft and amidships but with a high forecastle | 
and bridge. She-has one mast, which is used for 
signalling, and is fitted with a gafi-for wireless telegraphy. 
A truck semaphore is also provided. © For protection, an 
arched steel deck of 14in. thickness has been adopted. The 
guns that are to be carried consist of ten 12-pounders and 
eight 3-pounders, while there are to be two tubes placed-on 
deck for launching 18in. torpedoes. It will thus be seen that | 
these ships would be but little use as offensive units; but it 

must be remembered that they have not been built to fight, | 
but merely to be the eyes of the main fleet. They can | 
protect themselves against smaller craft, and their speed ought 

to prevent large cruisers and battleships irom doing them any 

damage. The propelling machinery has also beer made by the | 
builders, and develops slightly more than 17,500 indicated 
horse-power. It consists of two sets of four-cylinder triple- | 
expansion engines, the cylinders being carried on suitably | 
designed columns, those at the back being made of cast iron, | 
and those at the front of steel. The normal speed of running | 
at full load is 200 revolutions per minute. There are three 

detachable bronze blades fitted to the boss of each of the | 
propellers, the bosses also being of bronze. The engines are | 
supplied with steam from Vickers’ boilers. The bunkers have 

a capacity of 420 tons. The Admiralty specification provides 

that, when running at 12 knots, these vessels must be 

capable of carrying sufficient coal to steam 1500 sea miles. 


| 
| 
| 








DEVELOPMENT OF THE SOUTH YORK- 
SHIRE COALFIELD. 


Never perhaps in the history of the South Yorkshire 
coalfield were such extensive undertakings undergoing 
development at one und the same time. The coal at two 
gigantic undertakings has been won in a new portion of the 
coalfield, whilst the sinking operations at Frickley Colliery | 
sunk in another part of an almost undeveloped extensive 
area are progressing, and, in all probability, during the year 
another large colliery will. have reached:the coal. The two 
extensive undextakings destined to play an important part 
in connection with the export coal trade are sunk in a portion 





1HE LAUNCHING WAYS 


additional coal. 
regard to the great railway and other contracts bas been on 
the increase, and in the face of the keener competition in the 
near future it is hazardous even to guess the prices at which 
railway companies and other large consumers will be able to 
obtain their coal. 

The vast area just penetrated by the Dalton Main Collieries, 
Limited, and the Dinnington Main Coal Company will be 
augmented by the sinkings at Bentley, near Doncaster, and 
the discovery of coal at Haxey, to the east of Doncaster, 


18ft., capable of yielding 30,000,000 tons, awaits the ent-rprise 


augment the output. Mechanical engineering has beconio 
part and parcel of most of the large up-to-date collieries in 
Yorkshire. Appliances for sorting and washing coal slack 
and smudge have been constructed, whilst the manufacture 
of coke in all its branche, has been revolutionised. Elec- 
tricity is playing an in., ~.ant part in connection with coal 
production, A fabulous amount of money has been spent to 
save the cost of labour and to quicken-the already vast out- 

ut. 
: ‘he first of the large undertakings referred to, known as 
the Dalton Main Colliery Company, commenced sinking 
operations in the spring of 1900, and, according to expecta- 
tion, met with a large supply of water, amounting at one 
period to 70,000 gallons per hour. The last feeders of water 
of any importance were met with at a ve ro of something like 
740 yards. Itisunderstood thatthe usual thin seams met with 
in sinking to the Barnsley bed were found and passed through, 
at a depth of 740 yards, and were found to be 5ft. Yin. in 
thickness, of which 3ft. 10in. was steam coal of capital 
quality. At the outset a 12ft. diameter well was sunk for 
providing water for various purposes. The well was sunk to 
a depth of 170 yards, and the water from both pits was piped 
into it, 

A splendid surface plant has been provided, and at every 
turn bears evidence of the mechanical skill which has 
attended its construction. Two pairs of wirding engines, 
one 48in. and the other 42in., have been put down for 
drawing purposes, the engines used for sinking purposes 
being utilised for haulage. The pumping arrangements are 
provided with compound-condensing engines capable of deal- 
| ing with 40,000 gallons per hour. A long range of boilers 
| fitted with mechanical stokers and Green’s economisers have 
| been fitted. 

No inconsiderable item in connection with the spacious 
plant is the arrangements which are being made for coke- 





For many years past ihe competition in | 


making, a useful adjunct to large colliery undertakings. 
| The coke produced will be much nearer Derbyshire and North 

Lincolnshire than South Yorkshire fuel, and will probably 

play an important part in regard to the smelting. tradc 
| carried on in both districts. The company is erecting 
| thirty-six large ovens on the Simon Carves principle, with 

bye-products recovery, and added to these is one of Baum’s 

coal washers, capable ofdealing with 1300 tons in ten hours. 
| The whole of the appliances are of the latest type, and the 

plant is constructed to deal with an output of 5000 tons per 
| day. The company is somewhat fortunate in having at 
| hand an outlet for the coal it raises. It has its own private 
railway, which give§ it access tothe Great Central and Mid- 
land line, as well as to an adjoining canal. 

The Dinnington Main Colliery Company, which is an 
amalgamation of a Yorkshire and Derbyshire established 
undertaking, has put down two large shafts at Dinnington, 
about seven miles north-west of Worksop, in a, district 
hitherto purely devoted to agriculture. The sinking opera- 
tions commenced towards the close of September, 1902, with 
the upcast or No. 2 shaft, and coal was reached at a depth of 
667 yards at the latter part of August last, after twenty- 
three months’ sinking, which forms almost a record. The 
sinking of the downcast shaft was commenced in March, 
1903, and coal was won near the end of January last, after 
twenty-two months’ sinking, without any sacrifice of life. 
| Like the Dalton Main Company, the firm are putting down a 
plant of the newest type destined to deal with a large output. 
The winding engines which have been used through the 
sinkings were made by Messrs. Markham and Co., Chester- 
field. 

About a dozen Lancashire boilers, 25 tons each, working at 
a pressure of 140 lb. Ventilation is provided by compound 


The result is that | where it is stated four workable seams of a total thickness of | steam engines, which are being put down by Messrs. Plow- 


right and Co., Chesterfield. A large electrical plant has been 











STERN AND PROPELLERS OF THE SKIRMISHER 


of the capitalist to develop. It is not to be wondered that 
ordinary colliery firms which a dozen years ago were looked 
upon as safe, wealthy properties, should begin to feel that 
their undertakings are in the near future likely to be subject 
to an almost unbearable strain of competition. The situation 
has been intensified by the fact that within the last few years 
most of the large collieries in Yorkshire have availed them- 
selves of the latest machinery and appliances likely to 


put down, which serves many purposes, in addition to lighting 
the newly created village. 








Tux Admiralty last week carried out coaling experiments 
in Southampton Water, the warships engaged being the Albemarle, 
Cornwallis, Montagu, and Duncan. * About 3500 tons of coal in all 
were transferred to them from barges towed from Southampton. 
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RAILWAY MATTERS. 


On Thursday last the Lancashire and Yorkshire Rail- 
way Company started at Southport a penny-in-the-slot syst:m 
of booking railway tickets. 

Tur projected line of railway from Nikolaieff, the 
chief seat of the Russian Black Sea fleet, and Khersson, a distance 
of 39 miles, will be begun during the coming spring. 


Tue Government Gazette of the Orange River Colony 
of 9th January contains the text of a draft ordinance authorising 
the construction of a railway from Ladybrand to Modderpoort, and 
the issue of a loan of £25,000 for the purpose. 


WE learn that Mr. Ridley, who has been for thirty years 
a district traffic inspector on the North British Railway, has 
succeeded the late Mr. Towers as outdoor goods agent at the Canal 
Station, Carlisle. Mr. Ridley’s successor is Inspector Dymock, from 
Stirling. 

THE Nar-Sojitra line is to be set out for Indian famine 
relief work. [t is a branch line from Petlad, on the Petlad- 
Cambay Railway, and is eight miles long. The extension of 
the Cambay Bunder by about two miles has already been taken 
in hand. 


Tae Financial Times understands on good authority 
that an important agreement has just been entered into between 
the Midland and the Hull and Barnsley Railway Companies, 
whereby the Midland grants to the Hull and Barnsley running 
powers from Cudworth Junction into Sheffield. 


EXPERIMENTS with a heavier type of rail are now being 
made on the railway between Moscow and Kursk, in South 
Russia, 290 miles south-west of Moscow. The new type of rails 
is to be laid down on nearly all the State railways, so that the rate 
of speed can be increased with safety both in the case of passenger 
trains and of goods trains. 

A TELEGRAM to the Times from Paris states that 
M. Delcassé and the Spanish Ambassador in Paris have signed an 
additional protocol, supplementing the convention of August 18th, 
relative to the Trans-Pyrenean railways. By the terms of this 
protocol the Spanish Government binds itself to construct within 
the next ten years the Spanish section of the future line between 
Lerida and St. Girons. 


For the benefit of the travelling public on the Great 
Central Railway a novelty has been introduced at London— 
Marylebone—Leicester, Nottingham, Sheffield, Grimsby Town, 
and Manchester—London-road—stations. Atall these places there 
will be exhibited in a prominent position on the platform a public 
message board, which is provided for the use of the public who 
desire to leave messages to be called for. 


A contract is said to have been let to Messrs. Walter 
Seott and Middleton, of Westminster, for the construction of the 
extension of the City and South London Railway from Islington, 
via. King’s Cross, to Euston, which was authorised by Parliament 
in 1903. The new line is about 1} miles in ] and includes 
stations at King’s Cross—close to the Great Northern and Midland 
termini—and at Euston—London and North-Western. 

held in 


Tue American Forestry Congress recentl 

Washi m was the largest of its kind since 1883. Of the 
interesting facts brought out one was that the Pennsylvania Rail- 
road, owing to the scarcity of timber in the country it covers, is 
planting trees along its lines ; this timber is to be used in the future 
for the making of sleepers. Another point was that the mining 
industry of the United States uses more timber than the railroads. 


Durine last year the London United Tramways Com- 
pany carried 48,126,727 passengers, an increase of 2,833,254. The 
company has now 37 miles of electric tramways in operation. 
Contracts were being concluded by the directors for building and 
equipping the authorised extension of the system in Kingston, 
Surbiton, the Maldens, and Wimbledon, and between Brentford 
and Hanwell. It is expected that these lines will be in operation 
this year, and they will link up.important centres of population. 


Tue Glasgow and South-Western Railway Company has 
just turned out from its Kilmarnock Works a vestibule dining car 
to run between Scotland and England. It measures 60ft. by Sft. 
6in. and has a clerestory roof extending over the full length. The 
car is carried on two six-wheeled bogies, the frames of which, as 
well as the main frame, are made of Fox’s pressed steel. The 
interior is divided into first and third-class dining rooms, each 
capable of seating twelve persons. There is also kitchen, pantry, 
luggage, and lavatory accommodation. 


AccorDING to a statement by the Colonial Secretary in 
the parliamentary papers, payments in respect of the Orange 
River Colony and Pretoria-Pietersburg Railway have been com- 
pleted, with the possible exception of the sum of about £170,000 
in the latter case, which is the subject of litigation inthe Trans- 
vaal. The sum of £9,325,070 has been expended in the purchase 
of shares and debentures of the Netherlands South African Rail- 
way Company. The Colonial Secretary does not anticipate that 
the original estimate will be exceeded. 


THE Special Commission appointed by the Prefect of 
the Seine to examine the projects for taking the Metropolitan 
No. 4 line—north and south—under the river has decided that the 
tunnel shall be single instead of double, and also that the caisson 
system, notwithstanding its advantages as regards safety and 
rapidity, cannot be generally employed on account of interference 
with navigation. The project of M. Chagnaud is adopted, the 
estimate for which is 10,629,000f. = £425,160; and the work, 
effected by shield and cast iron rings, is to be completed in 
eighteen months, 

CONSIDERABLE progress is being made in the facilitation 
of inter-communication of the leading centres of industry in the 
Federated Malay States. Starting on the Ist of February last, a 
through train runs from Kwala Lumpur—a tin mining centre, which 
is the capital both of Selangor and the Federated States—to 
Penang, a total distance of 245 miles. The speed promised is not 
great, as including stoppages the journey will take about 
twelve hours. Previously, those taking this route had to break 
their journey at Taipeng, the capital of Perak. The new arrange- 
ment will, of course, be most convenient. 


“Tat the motor omnibus will eventually replace the 
horse omnibus,” says the Electrician, ‘‘we do not doubt; neither 
do we deny that the London County Council has been unneces- 
sarily extravagant in putting down a conduit system in places 
where the trolley system would have done equally well. But not 
only on the score of convenience, but also with regard to economy 
of working, and ease of starting and stopping, the balance of 
advantage is well in favour of the electric tramcar. The proper 
sphere of the motor omnibus will be as a feeder to the electric 
tramway and the suburban electric railway.” 


Since the first chairman of the North-Eastern Railway 
Company was appointed, the system has grown, says the Railway 
Magazine, froma railway which then carried about 6,000,000 of pas- 
sengers in twelve monthsto one now carrying above 50,000,000 in the 
same period. The train miles run fifty rs ago were under 
8,000,000, and they are now above 26,000,000. The gross receipts 
for the year 1854 were £1,610,938, as compared with £9,313, 
for the year 1903, Sir Edward Grey, as chairman of the North- 
Eastern Railway, presides over a line about 1700 miles long, and 
with a capital of nearly £77,000,000 sterling. The number of 
persons employed by the railway is over 30,000, 









NOTES AND MEMORANDA. 


THe number of persons employed in the United 
Kingdom in mines underground in 1904 was 681,683, against 
676,746 in 1903; and the numbers above ground were 165,870 and 
165,320 respectively. 

AtumInium foil is used largely as a substitute for tin 
foil. One kilogramme—2-2046 lb.—of the metal is spun into 
32 sq, m. of thin sheet. | Some of the sheets adhere together, and 
this is worked into powder. 


For motor car power transmission a roller chain well 
as with suet gives'an efficiency of 94 percent. Unlike other 
orms of gearing too, the efficiency of the chain when worn still 
remains comparatively high. 


Tue directors of a certain continental gas company 
recently madea tour round Berlin to ascertain if there was left in 
the whole city a flat-flame gas burner. Their exploration failed 
to produce such a burner until they came to their own works, where 
one was found. 


EnGutsu shipbuilders in February launched 18 vessels, 
aggregating about 40,415 tons gross, as com with 2 vessels, 
of 52,737 tons gross, in January, and 23 vessels, of 57,339 tons 
gross, in February last year. In the two months English builders 
have lannched 44 vessels, of about 93,152 tons gross, against 
42 vessels, of 95,494 tons gross, a year ago, 


Durinc last month Scotch shipbuilders launched 
15 vessels, of about 47,309 tons gross, as compared with 11 vessels, 
of 21,767 tons in January, and 36 vessels, of 49,378 tons gross, 
in February last year. For the two months the total is 26 
vessels, of about 69,076 tons gross, against 53 vessels, of 61,390 
tons gross, in the corresponding period of last year. 


A course in chemical engineering has been established 
at Columbia University, New York City, leading to the degree of 
chemical engineer. ‘This course will come into operation at the 
beginning of the next academic year. In connection with this 
course the sum of £2000 has recently been given to the University 
to establish and equip a laboratory of ‘electro-chemistry in 
Havemeyer Hall, 


Tue Chancellor of the Exchequer has furnished a 
statement showing that the total amount received from the coal 
tax for the year ending December 31st last was £2,042,932, repre- 
senting nearly 41 million tons, at a tax of ls. per ton, and the 
total quantity of coal exported that year on which the tax was 
remitted, on the ground that its value did not exceed 6s. per ton, 
was 5,700,753 tons. 

In reply to a question asked in the House of Commons 
on Monday, Mr. Arnold-Forster said that orders for rifles had been 
placed as follows :—New rifle: B.S,A., Company, 70,000; L.S.A. 
Company, 35,000; Sparkbrook, 19,000 ; and Entield Lock, 98,000. 
Converted rifle: Sparkbrook 25,000, and Enfield Lock, 39,000; 
158,000 short rifles had been already manufactured, and 150,000 
had been issued to date. 


Tue Thames Conservancy is considering a series of 
regulations for the control of motor boats on the Thames. The 
Automobile Club and Marine Motor Association and the Thames 
Conservancy have recently held a conference on the subject. 
During the proceedings Mr. Phillipson, the Secretary of the Thames 
Conservancy, mentioned that 46 motor boats were registered in 
1900, 76 in 1901, 123 in 1902, 189 in 1903, and 273 in 1904. 


Tue installation of meters in the waterworks system of 
Saratoga Springs, N.Y., has resulted in reducing the consumption 
from a range of 225 gallons per capita per day in the spring and 
fall, and 400 gallons per capita in the winter months, to about 
110 gallons in the months of normal temperature, and 130 gallons 
in the winter, according to the city engineer. The cost of about 
3000 meters and their installation was approximately £5200, which 
was borne by the city. 


A FuRNACE has been designed by M. A. Gomes for the pur- 
_ of obtaining very high temperatures, using the reflected solar 
eat. Temperaturesabove3500 deg. Cent. are said to be anticipated. 
The reflector is built up of 6170 elementary mirrors, each 122 mm. 
by 100 mm., arranged side by side in parallel rows, and are attached 
by threaded standards to a series of parallel angle irons, which run 
horizontally across the frame The width at the top is 35ft., at 
base 18ft., and depth 35ft. 


Tue Sheffield City Council have decided on an applica- 
tion to Parliament for power to run motor-omnibuses as an exten- 
sion to the existing tramway system, and to convey passengers, 
luggage, parcels, aud goods, The electric tramcars run from two 
to three miles from the centre of the town fora penny fare, but 
there are districts beyond and other parts that are not yet served. 
It is for the convenience of the residents in these localities that the 
motor omnibus service is suggested. 


Tests made by a French engineer to ascertain the 
tractive resistances of various forms of tires for motor car work 
gave the following results :—Solid rubber, 33 lb. to 39-6 lb. per 
ton ; pneumatics, 90 mm. cross section, 44 lb, to 53 lb.; pneumatics, 
90 mm., not fully inflated, 53 lb. to 61-6 1b.; pneumatics, 120 mm., 
641b. to 70 1b.; non-skidding band of leather with studs, 8-8 1b. in 
addition to the above. The results were obtained on good dry 

am, free from dust, at 13 miles per hour, 


AccorDING to reports from the United States there is 
little chance of securing the passage this session of the Bill which 
came over from the last session for removing the internal revenue 
tax from alcohol of not less than 160 per cent. proof when 
‘*denaturised,” or mixed with certain prescribed substances to 
make it unfit for use in any kind of beverage. Alcohol can be 
made in America and sold at a profit for 15 cents a gallon, but 
under the requirements of the internal revenue law the tax upon it 
amounts to 8s, 


Two Belgian industries which owe their existence to 
the release of methylated alcohol from duty, viz., the production 
of ether and the manufacture of artificial silk, have already become 
important ; the amount of alcohol used in these two industries in 
1903 exceeded 880,000 gals. - A rapid increase has taken place in 
recent years in the amount of methylated alcohol used for 
industrial purposes consequent on relief from taxation. In 1896 
the consumption was only about 100,000 gals., whereas in 1903 it 
rose to 1,323,784 gals. 


We learn from an American exchange that an Indiana 
genius proposes to utilise cats for the generation of electric 
eurrent for lighting. His purpose is to round up the cats and 
drive them through a chute, so that they will pass under rotating 
brushes which will abstract the desired current. The invention 
might be further improved by the employment of mice, so that 
the cats could be drawn through the chute by induction. Just 
how much feline power is requtred to light an incandescent lamp 
has yet to be ascertained. 


Are metals made radio-active by the influence of 
radium radiation? This is a question which Professor Thomson, 
F.R.S., answered in a communication made to the Cambridge 
Philosophical Society recently. From experiments made on lead, 
brass, and tin, it was shown that these ies, after exposure to 
radium radiation, exhibit no trace of radio-activity four minutes 
after the radiation has ceased to fall upon them ; there was no 
evidence of induced activity of any kind, but the method used was 
not adapted for testing the existence of a very short-lived radio- 





activity. 





MISCELLANEA. 


AN ingoiey has been held into the Plymouth Corpora. 
tion’s application for sanction to a further loan of £65,000 for the 
main drainage scheme. 


Ar the half-yearly meeting of the Gosport Waterworks 
Company it was mentioned, during the course of the meeting, that 
the new scheme for the supply of water was estimated to require a 
capital of £50,000. 


Tue Mond Gas Company has laid 13 miles of trunk 
mains inSouth Staffordshire. Active operations will shortly com- 
mence, and the demands of one customer would keep the works 
going night and day. 


Ir is reported that the New York Transit Commission 
have completed i for the construction of 100 miles of new sub- 
ways, including — of moving platform with seats, at a cost 
of about £26,000, 000. 


A DECREE has been issued authorising the Minister of 
Industry, Railways, and Public Works in Brazil, to expend about 
£12,583 on surveys and other works in connection with the develop 
ment of the coal mines of Brazil. 


TuE City Bridge House Estates Committee have been 
asked to report on the best method of improving the present com. 
munication between the north and south sides of the river within 
the City, with power to obtain expert advice. 


ANTWERP, at the end of 1903, still retained the position 
of being the third largest port in the world, the tonnage of 
vessels which entered the port being 9,039,313, This figure was 
only exceeded by London, Hongkong, and New York. 


We learn that Mr. Thomas Hewson has resigned his 
appointment as the city engineer of Leeds, after nearly a quarter 
of a century’s service, r. Hewson has had charge of all the 
engineering operations carried on in connection with the city. 


Tue Anstruther Harbour Commissioners have forwarded 
to the Board of Trade a report and plans prepared by Mr. k, 
Henderson, C,E., Edinburgh, of the proposed extension and im- 
provement of Anstruther Harbour at an estimated cost of 
£36,704. 

THe “ Sbiesing Register" of the German Lloyd 
for the year 1 contains the names of 4218 vessels, namely, 
3183 German, 308 Dutch, 220 Russian, 167 Swedish, 87 Danish, 
72 Norwegian, 35 British, 11 French, 11 Italian, 5 Spanish, and 
119 of other nationalities, 

Moror vehicles are to replace the horse-drawn 
omnibuses in Berlin. It is intended that in the course of the next 
twelve months the omnibus horses sha]! be completely abolished in 
the German capital. If true, ;this is gocd news for the con- 
tinental motor manufacturers, 


On Monday last Mr. Arnold-Forster, answering Sir 
Albert Rollit, that submarine mining in the estuaries and har - 
bours of the United Kingdom would be discontinued. The question 
of how the services of officers and men who had hith been 
engaged on submarine work could be best utilised therefore became 
a matter for consideration. 


Tue French Minister of Marine has promised to send 
torpedo catchers for escorting the motor boats that take part in 
the Algiers—Toulon race, and both he and the Colonial Minister 
will add valuable prizes to the Mediterranean Challenge (up, 
worth 10,000f. = £400, offered by M. Charley, and several other 
prizes, including one for the pilot of the winning vessel, 


Tue Labour Commissioner for Canada in London has 
arranged a motor wagon tour through the out-of-the-way places in 
England and Wales. The wagon, which was exhibited at the 
St. Louis Exhibition, is 20ft. long. It will be loaded with grain, 
fruit, straw, and other samples of Canadian produce, and posted 
= information of openings in the Dominion and free grants of 

nd, 


Tue Ceylon Government Gazette of 20th January pub- 
lishes a dygt a proposed Ordinance to raise a loan of £1,000,000 
for the ction of railway, harbour, or any public work on 
which the expenditure of the moneys raised under this Ordinance 
shail be approved by resolution of the Legislative Council, for the 
completion of the Colombo waterworks, and for the construction 
of works for the drainage of Colombo, 


Tae exports of Welsh tin-plates for February amounted 
to 28,961 tons, as compared with 24,357 tons for Feb: , 1904, 
md - increase = =e of over £60,000, while “ increase in value 

or Janu and February as com wit @ corresponding 
months of last year is nearly £100,000. A remarkable fact is that 
the United States during Feb nearly trebled her — 
a ~ deg plates, as compared with her importation in February, 


FORMERLY an apprentice in Crewe Railway Works, Mr. 
J. H. Dobson has been appointed to the Professorship of Electro- 
technics at the Transvaal Technical Institute, Johannesburg. Mr. 
Dobson has risen from the ranks. Winning a scholarship at Crewe 
Mechanics’ Institute, he matriculated at University College, Liver- 
pool, was afterwards appointed head of the engineering department 
at Gamble Institute, St. Helens, and last year went toSouth Africa 
with Professor Hele-Shaw, 


Tue Mercédés-Mercédés motor boat that is being 
built for M. Jellinck-Mercédés by MM. Pitre et Cie., at Maisons- 
Laffitte, for taking part in the Algiers—Toulon race, in a cruiser, 
18m. = 60ft. long, and will be fitted with a 200 horse-power 
motor. The cruiser Quand-Méme, that is being built for the 
Duc Decaze to engage in the same contest, by MM. A. Le Mar- 
chand, Vincent et Cie., at nes, is 22m. = 7l1ft. long, and 
will be provided with two Baudoin motors of marine type. 


As the waters in the delta of the Volga are always very 
low, the regular navigation is made very difficult, and the 
development of Russia’s trade with the countries in the south-west 

ion of Asia is greatly impeded. The Russian Government has 
ordered a project to be drawn up for the construction of a canal to 
connect the Volga with the Caspian Sea and to be cut quite 
independently of the delta. The estimated cost of this big work 
will be £1,170,000, but its execution will depend upon the war in 
the Far East. 


Durina the course of this year the Indian Government 
will commence the manufacture of artillery ordnance under the new 
plan of making India self-contained for war purposes. The plant 
required for the ordnance factory at Cossipore for the manufacture 
of both light and heavy guns is now being sent out from England. 
The new rolling mills at Ishapore are ready for use on the extended 
scale, and the output of rifles and ammunition in quantity will be 
ensured, Shells and limbers will also be manufactured, as 
well as all requirements in steel. 


Great activity is being displayed over the new docks 
which are at present in course‘of construction at Antwerp, and 
which are to be open by May, 1907. These docks, which will 
cover an area of 333,301 square yards, and will be by far the 
largest in Antwerp, are to be constructed at a cost of £300,000, 
ant will have access to the river by means of the Lefebvre Dock, 
the entrance lock being 55 yards in width, The dock is to be 
made in two divisions, each of which will be rectangular in form, 
the two converging together at the entrance into a neck 98 yards 
wide. An additional area of 319 acres will thus be enclosed within 





the walls of the town, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavus, 7 Kumpyjgasse, Vienna, 
CHINA.—Kg..y anp Watsn, Limirep, Shanghai and Hong Kong, 
FRANCE.—Boyvgau snp CHEVILLET, Rue de la Banque, Paris: 
GERMANY.—Asuer anv Co., 18, Unter den Linden, Berlin. 

F, A. Brocxnaus, Leipzsic ; A. Twerrunver, Leipzic, 
INDIA.—A. J. ComBripax anv Co., Railway Bookstalls, Bombay. 
1TALY.—Loxgscuer anv Co., 307, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—KgLiy anp Watsu, Limirep, Yokohama. 

Z. P. Manuva anp Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Peteraburg. 

8. AFRICA.—Wa. Dawson & Sons, Limirap, 7, Sea-st. (Box 489), Capetown 

Gorpon anp Gotcu, Long-street, 

R. A. THomPson AND Co., 88, Loop-street, Capetown. 

J. ©. Juta awp Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpg Hovss, Liuirep, Kimberley. 

Apams and Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anp Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson AnD Co,, 180, Pitt-street, Bydney ; Melbourne, 

Adelaide and Brisbane. 

TURNER AND HenpEeRson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Monrrgat News Co., 886 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrzRwationaL News Co., 88 and 

85, Duane-street, New York ; Susacniprion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE iy awp Wa.sn, Liuirep, Singapore. 
CEYLON.—Wisayartwa anv Co., Colombo. 














SUBSCRIPTIONS. 


THE Lo oag can be had, by order, from any newsagent in town or 
country, at the various railwa: stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s, 6d. 
Yearly (including two double numbers) .. £1 98. Od. 


Cioru Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
if credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be reccived at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Toe Encinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz EncingER, and 
accompanied by letter of advice to the Publisher. 


Tain Parer — Taick Parzr Copizs. 
. £1 Os. 38d. 


Half-yearly Half-yearly .. .. 
early .. .. fl lee oa rom oo «eo oe Oe Gk. 
difference to cover extra postage.) 


ADVERTISEMENTS. 


arrive not later than Ten o’clock om Tuesday morning in 
each week. 


Letters oes, to Advertisements a: 


Paper are to be addressed to tothe Publisher 3 ‘aol 
lotlere to be addheased to the Basser of 


Telegraphic Address, “« BNGINEER NEWSPAPER, LONDON.”’ 
Telephone—Neo. 13382 Central. 





< 





PUBLISHER’S NOTICES. 


With this week's number is tasued, as a Supplement, a Two-page 
Drawing of a Narrow-gan Tank 


Locomotive for Japan. 
Every co, as issued by the Publisher includes « copy of the Supple- 
ment, and subscribers are requested to notify the fact should they 


not receive it. 


**f 
. 


‘“ inpefe o subscriber given ng 3 we THE ENGINEER in an 
‘ect or mutilated ition, UU “one 
nformat ok the fact to the Publisher, — oe of the 
y ent through whom the pa le gl is obtained. Such inconvenience, 
p Sans can be remedied by obtaining the paper direct from 
this office, 
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TO CORRESPONDENTS, 


£7” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly di the writer to — and stamped, in order 
that answers received by us may be forwarded to their oe No 
notice can be taken of communications which do not comply with these 
instructions. 
4@F All letters intended for insertion in Tas Enoinemr, or regen 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of 
sa” Wecannot undertake to return drawings or manuseripts ; we must, 
¢, request correspondents to keep copies. 


REPLIES. 


8. L. 8. (Bedford).—No; there were only two articles, and it would not 
be worth while to reprint them separately. 

J. W. B.—Spent calcium carbide is used by builders for compounding 
ordinary mortar and for making limewash. It is also used for softening 
boiler feed or potable water, and, when the amount of water present 
is not prohibitive, as a dressing for soil, 

H. C. (Glasgow).—We do not publish a book on motor cars. Any good 
bookseller will obtain such books for you We known of no treatise on 
the actual construction of a car, except the reprint of several articles 
which appeared in the Eaglish Mechanic. ‘lhe most recent work 
describing modern cars is Hasluck’s, published by Cassells. 

A. H. P. B. (Gloucester Gate).—Unless the engine was reversed at the 
same time there would be no resistance set up by shutting off steam. 
The slide valves rise from their seats at each stroke and prevent the 
accumulation of vacuum in the steam pipe and valve chest. Why 
aug est things flatly opposed to the evidence? Both engines were no 

ubt pulling the train. 

E. < (South Tottenham).—No good end could be served by publishing 
your letter, which is of the “down-with-everything ” order. A sound 
argument cannot be based on “‘shoulds” and “ musts,” and you 
advance no arguments to prove that the present patent law is as hope- 
lessly bad as you make out, nor any reasons to prove that the suggested 
ieunlien would be equitable and satisfactory, 


G. W. (Birmingham).—Your plan simply works out to be the sub-division 
into compartments, which is now very widely adopted, cirried tu 
extremes. Such a ship would be too costly to pay at present rates, 
and there are few passengers who would be willing to spend the extra 
money on their tickets. Few ships of any size are lost now-a-days by 
foundering after collision, and the system you suggest would not save 
a vessel from breaking up if she went on the rocks. No one will build 
costly ships and carry passengers for no profit from pure philanthropy, 

J. P. (Fermoy).—It is rather hard to advise you as to a book of reference, 
having regard to those which you say do not give you exactly what 





you want. You might try ‘Water Supply ;” by R. E. Middleton, 
Griffin and Co., Limited, or ‘“‘ The Principles of Waterworks Engineer- 
ing,” by J. H. T. Turner and A. W. Brightmore, E. and F. N. Spon. 


Possibly, also, you might obtain some assistance from ‘‘ Rural Water 
Supplies,” by J. C. Russell McLean, The Sanitary Publishing Company, 
Limited. If it be possible we world suggest that you should look at 
these books in your nearest public library before buying them, so that 
you might see whether they contain what you want. 

G.isn.— Lay down a circle to represent the cross-section of the tank and 
draw horizontal lines for different water-levels. Take with a protractor 
the number of degrees cy ese by the different chords—water-lines. 
Multiply the number of d ~~ so found by the square of the radius 
of the tank and by - Measure the vertical distance from the 

centre to the water-line, ae multiply by half the length of the chord. 
Subtract this number from that previously obtained, and you have the 
area of the segment. Multiply ak the len — of the tank, and you 
have the contents up to that level. You n only make this calcula- 
tion for the shallow depths. After you have reached a short distance 
up you will get a very nearly accurate result by laying off horizontal 
lines lin. apart to represent the water-levels; at half the distance 
between pee two lines measure the distance from side to side of the 
tank. This will give you the number of square inches between those 
two lines, multi ply by the length of the tank and you have the contents 
of that portion. Needless to say, to get the contents at any place you 
must add together the contents of previous layers obtained in this way. 








MEETINGS NEXT WEEK. 


Roya Institution or Great Brirain.—Friday, March 17th, at 9p.m. 
Discourse, ‘‘ Dramatic Thoughts: Retrospective, ‘Anticipative,” by Sir 
Squire Bancroft. 

Tae Rattway Civus.—Tuesday, March 14th, at 7 p.m., at St. Bride’s 
Institute, E.C. Paper, ‘ Stroudley Locomotive Practice and Perform- 
ance,” by Mr. M. F. Long. 

Tue InstiruTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
T10N.—Monday, March 13th, at 8p.m. Lecture, “The T: of Locomo- 
tive best Suite 1 for Heavy Express Trains,” by Mr. J. Ralph Bazin. 

Tae Royat Scottish Society or Arts,— Monday, March 13th, at 
8 p.m., at 117, George-street. Communication ‘On en more 
particularly as suited for the Interiors of Street Houses,” by W. B. 
Blaikie, F.R.S.E. 

Society or Arts.—Monday, March 13th, at 8p.m. Cantor lectures: 
“Telephony,” by Herbert Laws Webb, M. Inst.C.&. Wednesday, March 
15th,at8pm. Ordinary meeting. ‘‘ Methods of Design in Mohammedan 
Art,” by E. H. Hankin, M.A. 

Tae InstTiTuTION OF MECHANICAL ENGINEERS. — Friday, March 17th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Paper, ‘Kirst Report to the Steam Engine Research Committee,” by 
Professor David 8. Capper, of London. 

Tue InstiruTion oF ELEecTRIcAL ENGINEERS: GLascow SEcTIon.— 
Tuesday, March 14th, at 8 p.m., at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath- street, Glasgow. a general 
meeting. Adjourned discussion, “ Farthing,” by W. W. Lackie. 

Royat Mergoro.tocicat Society. — Wednesday, March 15th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George- street, 
Westminster, 8.W. Ordinary meeting. Address, ‘On the Growth of 
Instrumental Meteorology,” by Richard Bentley, F. §.A., President. 


Tue InstiTruTIon oF CiviL Enoingmrs.— Tuesday, March 14th, at 
8p.m. Ordinary meeting. Paper for discussion, ‘‘Shipbuilding for the 
Navy,” by Lord Brassey, K.C.B., Assoc. Inst. C. ednesday, March 


15th, at *. 30 p.m. 
Surrey. 
INSTITUTION OF ELECTRICAL ENGINEERS: BrrMiIncHAM LocaL SEcTION. 
—Wednesday, March 15th, at 7.45 p.m., in the Physics Theatre of the 
University, Edmund-street. Ordinary general meeting. Papers: “Com- 
mutation in a Four-pole Machine,” by J. K. Catterson- Smith. “* Notes 
Fg Heating and Sparking Limits in Variable Speed Motors,” by A. H. 


Students’ visit to the Sewage Works at Sutton, 


THe INSTITUTION OF MINING AND METALLURGY. — Thursday, March 
16th, at 8 p.m., at the Rooms of the  Sonlegial Society, Burlington 
House, Piccadilly, W. Ordinary ‘* Laboratory 
Experiments on the use of ‘Ammonia and its C 
Cupriferous Ores and Tailings,” by Messrs. Jarman and Brereton. 
Paper, ‘‘Note on the Ammonia Copper Cyanide Process,” by H. L. 
Sulman. 
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THE NAVY ESTIMATES. 

Ir it were possible to expect general satisfaction 
with the work of any Government, the Navy Estimates 
for the approaching fiscal year would certainly be 
received with approval by all parties. Mr. Pretyman 
finds himself in a pleasant position. He is able to 
come to the country and ask for three and a-half 
million pounds less money for the Navy than was 





required last year; and whilst he is able to make 
this substantial reduction in expenditure, he can 
give the pleasant assurance that the security of the 
country is being in no wise jeopardised, and that the 
British Navy still retains its pre-eminence—its 
power of coping successfully with the navies of, at 
least, any two other nations combined. Had the 
war between Russia and Japan not taken place, or 
had the tables been turned and the Russian fleet 
issued from the conflict victorious and not serivusly 
impaired, Mr. Pretyman would doubtless have had 

ifferent tale to tell; but whilst we make due 
diniaies for the changes in the balance of sea 
power brought about by the war, we must not forget 
that the revolution in the disposal of our fleets 
is admitted on all hands to have materially 
strengthened our position at sea, and we must give 
due credit to the Admiralty and the Government 
for the economies effected by the changes. 

On another page we give in brief the programme 
for the approaching twelve months; further reference 
to it here is unnecessary. There are, however, in 
Mr. Pretyman’s statement in the House of 
Commons on Monday one or two matters which 
cannot be passed over without a few words of 
comment. In the first place,a very satisfactory 
reply has been given to Admiral Sir Edmund 
Fremantle’s criticism of the “scrapping” of old 
vessels. In a recent issue of a daily contemporary 
Sir Edmund Fremantle expressed some misgivings 
as to the wisdom of discarding several cruisers, the 
Rainbow, Spartan, Medusa, Pearl, Magicienne, and 
Melpomene, for example, vessels although launched 
between 1888 and 1891, of such value that the powers 
at war in the Yellow Sea would give their eyes for 
them. These vessels, Mr. Pretyman was able to inform 
the House, are only in a sense discarded, they are not 
retained in the list of active vessels, nor are they 
condemned to the ship breakers; they are, as he 
said, neither sheep nor goats, but a kind of naval 
llamas. It is the practice in some industries to 
enter manufacturers’ plant, worth possibly many 
thousands of pounds, as of the value of one shilling 
when estimating available assets. The owner then 
feels prepared to discard this machinery at a 
moment’s notice should anything better appear ; 
the value has already been written off, and there is no 
wrench in parting with material which is officially 
worthless. The same idea appears to underlie the 
action of the Admiralty in striking a number of 
ships, which admittedly are far from useless, off the 
effective list. They may at any time, as the 
progress of naval science demands, be broken up 
without the country being one penny the worse. 
At the same time, just as the industrial plant is of 
real value as long as it can be used, so these vessels 
may, in case of need, be fitted for active service at 
short notice. By putting them out of commission 
there is the double gain that we lose nothing by 
their loss in the natural march of events, and their 
upkeep during their idle years is reduced to a 
minimum. 

Another matter on which Mr. Pretyman touched 
is the Committee of Design. A body of the kind is 
to be judged only by its works, and whilst we con- 
fess to some doubts as to its utility—a misgiving, 
perhaps, that the popular mind rather than a belief 
in the good it may do, has influenced its creation— 
we do not deny that the underlying idea is excel- 
lent, and that if it can, even in a measure, fulfil 
what is expected of it, its existence will be justified. 

The last point in Mr. Pretyman’s statement 
which we shall discuss is rapidity of construction. 
The problem here presented is complex. At first 
sight it may seem an obvious truth that “ vessels 
which have been quickly built can go into the line 
of battle with much more recent improvements and 
developments embodied in them, and much better 
equipped for war, than vessels which were laid 
down earlier and could not include those improve- 
ments ;”’ and if we must regard war as perpetually 
imminent, the statement is absolutely correct. But, 
on the other hand, a ship once built is virtually done 
with. Toalter a ship in progress may not be wholly 
satisfactory, but after completion such work is 
serious; the former is an admitted evil, yet it may 
not be such a great evil as to complete a fleet of 
vessels quickly, only to find that they are outdated 
by an improvement a few months old. Already 
events move with such extraordinary swiftness that 
vessels scarcely ten years at sea are well entered 
upon their decline, and the more swiftly we build 
the more will our previous ships be antiquated. 
Nevertheless, so much is to be said in favour of 
rapidity of construction that every argument 
against it may be overpowered. There is, more- 
over, a way to obviate some of the objections— 
that is, to construct fewer ships of a class at a time. 
Mr. Pretyman had probably this idea in mind when 
he said it would not be necessary to lay down so 
many ships at once, and when he spoke of the 
great advantage, “in considering new designs, of 
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having as recent experience: as possible of the ships 
last sent into the fighting‘line.” To this the salt- 
water men will surely.urge the needs of a homo- 
geneous fleet. Similarity of armament is desirable, 
and is attainable without building. many vessels in 
a class. That somé ships shouldbe better protected 
than others can hardly interfere with. their efficient 
co-operation. On the whole; therefore, the desir- 
ability of building.as few ships as possible of a class. 
seems worth consideration.- It is rendered possible, | 
without affecting our strength, by increasing the rate’ 
of building. 

In conclusion, we may be allowed in this connec- 
tion to express our regret at Lord Selborne’s 
retirement. Under him our first line of defence has 
flourished exceedingly; he has had from the first 
clear ideas of what the British Navy should be and do, 
and with great ability and tact he has administered 
his office so as to ensure hearty co-operation between 
those who make and those who use our fleets. He 
has, moreover, increased the prestige of the Navy as 
a whole, he has improved the position of the naval 
engineer, he has seen the re-establishment of the 
valuable volunteer reserve, and he has increased the 
popularity of the service to such an extent that 
every anxiety about the manning of our ships of war 
isremoved. Finally, if we may speak for the pro- 
fession we represent, he has won the confidence 
and respect of engineers in and out of the service. 


INJECTORS AND PUMPS. 


THE discussion which has been proceeding in our 
correspondence pages is but the recrudescerc2 of 
an old controversy. The comparative efficiency of 
the injector and the pump as boiler feeders has 
been talked and written about since 1861, when the 
injector was first heard of in this country—at all 
events. as a practical thing. After all, the ex- 
penditure of steam, either by the pump or the 
injector, ought to be so small that the thermal ex- 
cellence of either is of little more than academical 
importance. But, in a certain sense, the questions 
raised possess a good deal of interest, and to points 
which are being missed by our correspondents we 
propose to direct attention. 

The letter by Mr. Booth on page 223 of our 
last issue must be read with care in order that 
it may be understood.. Our correspondent has 
adopted a rather unusual method of ascertaining the 
thermal efficiency of injector and pump. It is tanta- 
mount in effect to forcing into a boiler a stated 
quantity of water, and then finding out how much 
coal is required to raise the temperature of that 
water and restore the pressure in the boiler to its 
original limit. A given quantity of water was sent 
in by the injector, and to restore the original condi- 
tions to raise it to the required temperature, and the 
steam to the required pressure, 294 lb. of coal were 
required. Almost precisely the same quantity of 
water was then putin by a pump, and 367 lb. of coal 
were used. With the injector the temperature of 
the feed was 160 deg. Fah., with the pump it was 
60 deg. Now, as far as work done was concerned, 
it appears that it was the same in both cases. The 
injector drew steam from a tank, and so did the 
pump. The resistance offered to the entrance of 
water was about the same for both. At first sight 
it is not easy to see why the pump used more steam 
than the injector. Mr. Booth explains that the cold 
water sent in by the pump lay at the bottom of the 
boiler, and so in effect the steam pressure was 
restored although the whole mass of water in the 
boiler was still several degrees too low in tempera- 
ture. The explanation is ingenious, and yet we are 
by no means certain that it is entirely satisfactory. 
The fact is that Mr. Booth tried two experiments at 
once, with results that are somewhat confused. He 
tested the effect of hot feed and cold feed, as well as 
the efficiency of the two methods of feeding. If 
the delivery in both cases had been close to the 
surface of the water in the boiler, the whole ex- 
periment would have been clarified, and ambiguity 
of result, even in appearance, would have been 
avoided. Taking the figures as they stand, how- 
ever, we find that the pump used more fuel than the 
injector in doing the same work by about 73 lb. 
The direct work of forcing the water into the boiler 
represented a little over one indicated horse-power, 
which would suffice to pump 1710 gallons of 
water in sixty minutes against a head of 52 1b. on 
the square inch. This is quite an insignificant 
quantity, and was approximately the same for the 
injector. The true point at issue is, of course, the 
quantity of steam which the pump or the injector 
will require to do their work ; and it is impossible to 
learn what this was from the information supplied. 
The whole of the steam withdrawn from the boiler 
by the injector was returned to the boiler as water, 
while that taken by the steam pump was wasted. 
Mr. Booth, as we have said, mixes up the quantity 
of fuel necessary to heat the feed-water with 





that required to wark the steam pump and the 
injector; and we do not suppose that the makers 
of steam pumps will accept Mr. Booth’s statement 
that the injector is more economical than the pump 
by ‘some 16 per cent. as being the lastword that 
can be said on the question. 

Our correspondent has, however, without intend- 
ing it, indirectly brought up for consideration one 
of the many puzzles connected with steam. It is 
beyond all dispute that it is highly advantageous to 
heat feed-water with live steam. It is of no use 
in the present day, with the results of Kirkaldy’s 
and Druitt Halpin’s practice before the world, to 
say that there can be nothing in live steam 
feed-water heating. Why, apparently more is got 
out of a boiler than was put into it remains 
to be fully explained. But this is only one aspect 
of the question. The injector heats feed-water by 
live steam; but no one has ever claimed that a 
distinct advantage can be gained by it in the way 
indicated. Why should it pay to pass live steam 
out of a boiler into a big tank as done by Mr. 
Halpin, or into a very little tank as done by Mr. 
Kirkaldy, or Mr. Weir, and not pay in just the 
same way and for the same reasons when an 
injector is used? There is, so far as we are 
aware, no reply to the question save one—namely, 
that there is a saving effected, but it is so masked 
by the conditions that it cannot be perceived. Nor 
can we suggest any methods by which it can be 
made apparent. The injector returns to the boiler 
all that it took from it in the shape of heat; and 
by the principles of the conservation of energy all 
the work done in overcoming friction in the nozzle 
should also reappear as heat. The only ostensible 
source of loss is radiation, and inasmuch as a 
modern No. 12 injector is only about the size of a 
quart bottle, it is not easy to see how much loss can 
take place in that way. 


INLAND NAVIGATION. 


Ir is satisfactory to find that the question of im- 
proving British canals and other inland waterways 
continues to engage the attention of interested 
bodies and persons in different parts of the country. 
A few months ago the subject was discussed at a 
conference of chambers of commerce in Manchester, 
and this was followed by the reading of a paper 
before the Society of Arts and by the holding of a 
general meeting of the Mansion House Association 
on Railway and Canal Traffic for the purpose of 
considering the advisability of seeking legislation for 
the improvement of inland waterways. Now the 
Association of Chambers of Commerce, at the annual 
meeting held last week, have adopted a resolution 
recommending that the cultivation and extension 
of the canal system of the United Kingdom should 
be carried out by means of a public trust, in 
combination, if necessary, with local or district 
public trusts, and aided by a Government guarantee. 
This proposal is of a more modest character than 
that suggested at the Manchester conference, which 
was to the effect that the time had arrived when 
the Government should acquire all the canals in the 
country and work them in the public interest, or, 
as an alternative, that the canals should be trans- 
ferred to a national public trust, with Government 
guarantee, supervision, and control. Mr. Arthur 
Lee, in his paper read before the Society of Arts, 
stated that the conditions in this country were such 
that the proposal for Government control was out- 
side practical politics at the present time. In his 
opinion the best solution of the problem would be 
afforded by the granting of powers to local 
authorities to establish canal trusts and to acquire 
certain waterways to serve local interests. This 
suggestion is worthy of more consideration than 
either of the other two proposals, because if the 
question is to form the subject of legislation it will 
probably be on the modest lines set forth by Mr. 
Lee rather thau from the standpoint of any general 
scheme for the whole of the country. 

It is pretty generally admitted that the railway 
companies, which own a large portion of the exist- 
ing mileage of canals, have cultivated traffic on the 
railways in preference to that on the waterways, 
although many persons would consider this to be 
an extremely mild charge to level at their heads. 
We are frequently reminded of the millions of 
pounds sterling which have been or are being 
expended on the development of inland navigation 
in Germany, Belgium, and France, and of the 
advantages conferred upon manufacturing industries 
and other branches of trade by reason of the low 
rates charged for the transport of merchandise ; 
but the circumstances in those countries, or at least 
in Germany and Belgium, are not strictly com- 
parable to those prevailing in the United Kingdom 
at the present time, as the railways and waterways 
are owned by the respective States. Private enter- 
prise in those countries has been stifled in so far as 





railways are concerned, and the policy is being 
continued at the present time, whereas the practice 
in Great Britain has been for Parliament to 
encourage independent initiative in this direction, 
with the result that an enormous amount of capital 
bas been invested in railway undertakings, and we 
have a railway service which is not eclipsed by any 
other country in the world in regard to speed and 
safety in working, and also in respect of railway 
rates, if the fact of private versus State ownership 
is taken into proper consideration. But these con- 
tentions do not absolve British railway companies 
from the charge of neglecting canal traffic to the 
advantage of the railways, and it is, therefore, 
desirable that those manufacturers, merchants, and 
traders who believe that their interests, and those 
of their workmen and respective districts are pre- 
judicially affected by the so-called throttling of 
inland navigation, should bestir themselves, and 
leaving generalities alone, descend to hard facts in 
regard to specific branches of trade and specified 
waterways. 

It is not of much use to pass resolutions without 
knowing exactly where they are intended to apply. 
Surely it should be possible for manufacturers ard 
others to adduce evidence in support of complaints 
of damaged interests and loss owing to the absence 
of low rates for water transport where rapid delivery 
is not a matter of importance for the conveyance of 
manufactures to the places of consumption or to 
the coast for exportation, or for the obtaining ot 
raw materials from the centres of production. It 
seems certain that unless the firms actually con- 
cerned along the lines of waterway are willing to 
come forward to confirm the general charges made 
by chambers of commerce there will be little 
prospect of any improvement taking place in inland 
navigation in the near future. It is possible, in 
view of the variety of interests affected, that the 
subject of cultivating inland waterways could best 
be investigated by a Royal Commission or a Select 
Committee of Parliament. This would naturally 
occupy @ considerable amount of time, but even this 
would be preferable to the initiation of legislation 
on an undefined basis. It might then be possible to 
suggest the granting of permissive powers for the for- 
mation of local trusts where and when it was con- 
sidered advisable to do so, but any national trust for 
the acquisition of all the canals, useful or otherwise, 
would appear to be out of the question in view of 
the large railway and other interests which would 
oppose any such scheme. 
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MOTOR BOAT SPEEDS. 


Tue results obtained with the petrol motor boat built 
by Mr. Yarrow are so astonishing that they cannot fail 
to excite widespread interest. At the moment we do 
not propose to go into details, nor is the experiment ripe 
for the drawing of elaborate deductions. The boat 
was tried on Monday, the 27th ult. She is about 42ft. 
long, and she attained the very highest velocity ever 
reached by a vessel of her small dimensions. A speed of 
25°98 knots was obtained on a rough, windy day in Long 
Reach, and it seems highly probable that 27 knots would 
have been got but for the fact that the wind offered 
considerable resistance. The “reason why” of the 
results must be sought in the peculiar conditions 
obtaining. At high speeds, if the floating body is 
suitably shaped, it will always tend to get up out of 
the water. That is its way of eluding instantaneous 
acceleration of the water. When the boat rises thus, the 
laws of resistance applying to bodies partially immersed 
cease to have effect. Mr. Yarrow’s boat beyond doubt 
got up out of the water and skimmed along the surface, 
in much the same way that a flat slate will skim, if 
properly thrown, along the surface of a pond. _ The mis- 
take may easily be made that the enormous velocity 
reached was entirely due to the substitution of petrol for 
steam. This is not the fact. While it is quite 
true that the motor did much, the shape of the 
boat did more. She is really as_ flat-bottomed 
as a plank, save just forward, where she has a 
little bow to meet waves fairly. At speed she runs over 
the water, not through it, just as it is possible to skate 
very fast over ice so thin that it would not carry the 
skater for a moment if he were at rest. Sixty or seventy 
years ago, before railways came, the principal means of 
communication between the East and the West of 
Ireland was the Grand Canal, and on this a special 
service of “fly boats” for passengers was maintained. 
These boats attained speeds of nine or ten miles an hour. 
They were drawn by four horses, two ridden by postilions. 
At first starting the resistance was very great, and 
a wave was established in the canal, which went 
ahead of the boat. But the horses being urged 
to greater exertions, the boat suddenly got up on 
the top of the wave, and then left the wave behind 
it. The resistance at once fell off, and the horses 
were able to trot or canter without much more 
effort than if they were drawing a stage coach. It 
has been said that the same principle may be employed 
with a destroyer 220ft. long, and that a speed of 45 knots 
may be attained. The normal destroyer requires 6500 
indicated horse-power to reach 32 knots, and even though 
the power varied only as the square of the speed, which 
is much too low an estimate 12,850 indicated horse-power 
would be required to give 45 knots. It will be seen that 
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a new era of problems is opened out by Mr. Yarrow’s 
experiments, and much room for discussion and investi- 
gation in the immediate future has been provided. 








INTERNAL COMBUSTION ENGINES. 

Tue fourth and last of the series of Cantor lectures on 
‘‘Internal Combustion Engines,’’ was delivered by Mr. 
Dugald Clerk, M. Inst. C.E., at the Society of Arts on 
Monday last, March 6th. The earlier lectures have already 
been briefly reported in these pages. The title of the present 
lecture was ‘‘ Future Developments.’’ There was again a 
large attendance. 

Mr. Dugald Clerk pointed out that the present time was a 
very busy one in regard to all matters affecting the use of 
internal combustion engines, and that there was now being 
expended an enormous amount, both of money and of intellect, 
on gas engine problems. Twenty-five years ago such engines 
were only toys; to-day they competed with the best steam 
engines. When he began to work on the subject in 1876 the 
largest engine was of but three horse-power, and was worked 
by atmospheric pressure. In the course of time progress was 
made, and, after a while, the practice was toemploy ordinary 
coal gas, as used for lighting purposes; this gave good 
efficiencies, but was costly. Now-a-days engineers looked to 
one of the three following sources of energy :—Suction pro- 
ducers, blast furnace gas, and preducer gas distributed from 
central generating stations. In regard to the second source, 
the lecturer stated that over 1,000,000 horse-power were now 
going to waste in this country alone. As an illustration of 
the third the example was quoted of the great producer 
gas generating station in the Midlands to be opened in a few 
weeks’ time. The first form of producer was that invented 
by Mr. Dowson. A good many: others had been invented 
since, but, in virtue of its priority, some description of the 
Dowson type was due. The action is too well known to need 
repetition here, but it may be briefly stated that the gas is 
formed by the forcing of a steam jet through glowing 
anthracite. In order that the temperature should be kept 
up, air is passed in with the steam, and a highly combustible 
gas, consisting mainly of hydrogen and carbon-monoxide, is 
produced. It was found, the lecturer stated, that by this 
process, out of every 100 units of energy in the coal, about 
85 could be delivered to the engine. This was a high 
efficiency. As the steam and air were forced in under 
pressure, this type of producer was called a pressure prodycer. 
The suction type gave a still better efficiency, as high as 
per cent. In this type the suction of the piston on its 
forward stroke was utilised to draw air through the incandes- 
cent mass, and steam was produced in a vessel above the 
glowing coal, and conducted by a suitable passage to the 
grate. The gas was therefore produced at exactly the rate 
at which it was wanted, and, as an additional advantage, no 
blower was needed. In between the producer and the engine 
were placed the several ‘‘scrubbers’’ for cleansing the gas. 

The suction producer was found to be very effective, and its 
use was spreading all over the world. It can be used any- 
where, and there is no chance of any leakage of noxious gases, 
as the latter are not under pressure. An illustration was 
shown of a 40 horse-power plant, working a National gas 
engine, and it was stated that the cost of one horse-power hour 
was found to be less than a ninth of a penny. Dowson 
suction producers were now made up to 200 horse-power, but 
it was likely that the size would increase materially in the 
near future. The lecturer alluded to the possibility of work- 
ing gas engines on ships and motor cars by this process. He 
also stated that ordinary lighting gas would have to be sold 
at 9d. per 1000 cubic feet before it could compete with the 
suction producer in respect of economy. As has been 
explained, it is usual to use anthracite in the producer. In 
London this fuel costs about 24s. a ton, and it 1s obvious that 
a great saving would be effected if a cheaper coal could be 
used. The difficulty with bituminous coals is found to lie 
in the production of tarry matters; but experiments are 
being made with a view to overcoming this. 

The use of blast furnace gas was first suggested in 1895 by 
Mr. Thwaite, who showed that it was practicable. His work 
was not taken up with enthusiasm in this country, but 
attention was given to the matter by the Société Cockerill, 
of Seraing, Belgium. As a result of its investigations this 
firm found that a gas engine from blast furnace gases 
could be worked without the intervention of a scrubber. 
This, however, depended on the ore smelted, and a similar 
attempt to do without a scrubber in Germany was not a 
success. In England the great difficulty was the presence in 
the gas of dust and tar; another difficulty was the cooling of 
the gas. The first two difficulties had been overcome in part 
by the use of centrifugal separators. Blast furnace gases 
were beginning to be used in this country, and the process 
had already been put into use at Messrs. Cochrane’s, Sir A. 
Hickman’s, and Messrs. Mather and Platt’s works. Messrs. 
Beardmore were also trying bituminous coal with a large 
amount of scrubbing. 

Power gas distributed from a central station will shortly 
be available in the Midlands, as the South Staffordshire 
Mond Gas Company expect to start work in about a month’s 
time. This company will serve an area of 120square miles, 
and will soon be able to distribute 15,000 horse-power. The 
lecturer showed a number of illustrations of this plant, and 
proceeded to give an interesting account of the up-to-date 
machineryemployed. It isa part of this scheme to collect and 
sell as a by-product all theammonia produced. This necessi- 
tates special arrangements, as if the ammonia is heated 
above a certain temperature it is dissociated. Itis there- 
fore arranged to cool the gas by flooding it with steam. The 
gas is then passed through acid towers and the ammonia 
collected. Certain tests have already been made of the 
company’s plant, and it has been found that, using the 
compressors with air, a pressure of only 101b. per square inch 
was enough to pass air corresponding to 15,000 horse-power 
along a five-mile pipe line. The difficulties encountered 
here are much the same as those with blast furnace gas, but 
the utilisation of a large scrubbing plant has overcome them. 
It is obvious, of course, that with a large stationary plant it 
is possible to provide accessory machinery in a way which 
would be quite impossible in the case of ship installations. 
Marine work at present is mostly carried out with petrol 
motors, such as the Napier and Thornycroft, up to 100 horse- 
power, and the general arrangement of the motive power is 
very similar to that in a motor car. There was, however, 


Mr. Clerk thought, no reason why suction producers should 
not be used on boats, and a diagram was shown of such a plant 
fitted into a canal barge of 71ft. length with 30 horse-power 
engines. 


This barge was now being built to Capitaine 





designs. It was expected to get a horse-power-hour for 
one-tenth of a penny. The lecturer anticipated that before 
long huge liners would be using age of this kind. He did 
not think there was any possibility of petrol engines being 
developed for this purpose, as the utilisation of petrol on so 
great a scale would put up its price to a prohibitive level. 

Mr. Dugald Clerk turned then to the line of advance in the 
future. Between 1882 and 1904 there had been a rise in thermo- 
dynamic efficiency from 16 to 35 per cent. The question 
was, Could the efficiency be still further increased? The 
answer was, Yes—provided that it is found possible to work 
gas engines on the constant pressure, instead of the constant 
volume, cycle. Then the efficiency might rise to 40 per cent. 
The only other way would be by reducing the temperature 
of explosion, or, in other words, by reducing the temperature 
at the end of compression. To a certain extent this had 
already been done by the lecturer—as described in an earlier 
lecture ; air was introduced at the beginning of compression, 
effecting the double purpose of raising the pressure and 
lowering the temperature, with thé result that the mean 
pressure was found to be as high as 103]b. per square inch, 
although the maximum temperature was no more than 
1300 deg. Cent. It was also possible to improve the engine 
mechanically as well as thermodynamically; thus improve- 
ments might be looked for in the methods of governing, in 
the number of explosions per revolution, and in uniformity 
of torque. 

A number of very interesting indicator cards were shown 
illustrating the effect of employing three different methods 
of governing. The three methods were the hit-and-miss 
system, the air-and-gas throttle, and the gas-only throttle. 
It was shown clearly that the two first methods were the 
most economical. Another point was the desirability of 
some method being adopted which would enable reversing 
clutches to be abandoned. At present, both in motor cars 
and in marine motors, it was usual to employ a reversing 
clutch ; this was very well for small powers, but if the gas or 
oil engine was to be employed on a large scale for marine 
work it would be necessary for the engine to be made 
reversible. All that was wanted for the more immediate 
introduction of the suction producer plant for marine 
purposes was the utilisation of lighter producers and 
scrubbers. 

Mr. Dugald Clerk brought his very able lecture to a close 
by a quotation from his 1€82 paper before the Institution of 
Civil Engineers :—‘‘ The gas engine is yet in its infancy, and 
many long years of work are necessary before it can rank 
with the steam engine in capacity for all manner of uses; but 
it will be nade as manageable as the steam engine in by no 
means a remote future. The time will come when factories, 
railways, and ships will be driven by gas engines as efficient 
as any steam engine, and much more safe and economical of 
fuel. Gas generators will replace steam boilers, and power will 
not be stored up in enormous reservoirs, but generated from 
coal direct as required by the engine.’’ ‘‘ The steam engine 
converts so small an amount of the heat used by it into work 
that, although it was the glory and honour of the first half of 
the century, it should be a standing reproach to engineers 
and scientists of the present time, having constantly before 
them the researches of Meyer and Joule.”’ 

This prophecy, made twenty-three years ago, was considered 
by the lecturer to be already partly fulfilled, and for the rest 
to be well on the way to complete realisation. The lecture 
closed with a hearty vote of thanks to Mr. Dugald Clerk. 








A NEW PETROL MOTOR BOAT. 


Ar a luncheon which was held at the Ship Hotel, Green- 
wich, on Saturday, March 4th, on the occasion of an exhibi- 
tion of the performance of the new Yarrow-Napier motor 
boat, Mr. Yarrow, in the course of his speech, made 
some interesting remarks relative to this type of boat 
and its future possibilities. This little vessel is only 40ft. in 
length, and has a beam of 5ft. It has been built by Messrs. 
Yarrow and Co., Limited, of Poplar; the engines are 
of the ordinary Napier marine motor type. The hull has 
been made of special steel in the lightest form possible con- 
sistent with strength, and in order to ensure this. con- 
dition, the framework is transverse instead of longitudi- 
nal. Considerable attention has also been paid to the 
design of the hull, so as to get a form that gives the least 
possible resistance to its passage through the water, and at 
the same time to ensure a thoroughly trustworthy seaworthy 
boat. With this end in view, Mr. Yarrow had a number of 
full-sized hulls made of different forms; these were towed 





of four-cylinder engines. A series of trials took place on 


by a torpedo boat at varying speeds, and the results of | 
this experiment werecarefully noted. In addition tothesetests, | 
tank experiments were carefully carried out with the same | 
object. The boat is fitted with twin screws, driven by two sets | 





YARROW-NAPIER EXPRESS BOAT 





Monday, February 27th, cver the Admiralty measured knot 
at Long Reach, and the results were most satisfactory. The 
weather experienced was by no means favourable to such an 
event, as there was half a gale of wind blowing, but it will be 
seen from the times given that the performance was in all 
respects a very good one. The time was taken by Mr. 
Swindley, official timekeeper of the Automobile Club, the 
results being checked by Mr. Marriner, of Messrs. Yarrow 
and Co.’s staff. The time occupied in running a knot 
against the tide was 2 min. 25 sec., and with the tide, 
2 min. 12-6 sec., which corresponds in one case to a speed of 
24°827 knots, and in the other case to 27°149 knots, giving 
a mean of 25°988 knots, which is equivalent to 29-925 








Fig. 1 


_miles an hour. Mr. Yarrow’s remarks at the luncheon with 


reference to this class of vessel are the more important, 
owing to the large experience he has had with fast steam 
craft. He referred to the great saving in fuel, and stated 
that the Yarrow-Napier boat only required about one-third 
the fuel which would be necessary with ordinary steam 
machinery of the same power. The weight of the enginealso 
being lighter, the hull could be proportionately more delicate. 
The tank can carry sufficient fuel to drive the boat 130 
miles at its maximum speed, or double this distance at three- 
quarters full speed. With regard to the future of this type of 
vessel, Mr. Yarrow, although not directly saying so, conveyed 
the impression that he considered torpedo boats would be 
built after this pattern, because the risk of life is less, owing 
to the fact that not nearly so many men are required to work 
them, that there is less area of machinery exposed, and there 
is an absence of funnels, and of smoke. The speed is also 
another important factor. Mr. Yarrow <aid that, had he 
been asked to put the latest steam engine into this boat, he 
would not have guaranteed a greater speed than sixteen 
miles an hour., so that it may be taken that the adoption of 
the internal combustion engine, in place of a steam engine, 
for a vessel of this size really represents an additional speed 








Fig. 2 


of ten knots. As to the future developments regarding speed 
he had nothing to say, as he thought it was impossible to 
foretell what would be attained in consequence of improve- 
ments that will inevitably be made. Finally, it is interesting 
to compare the results of this trial with the best that have 
been made in Americaand France. The American Challenger, 
according to the American papers, maintained a mean speed 
of 25:01 knots, or 28-80 miles per hour; whilst the fastest 
French boat, the Trefle-a-Quatre, can maintain a speed of 
only 22°7 knots. In Figs. 1 and 2 and the engraving above 
views of the Yarrow-Napier vessel at full speed are given. 








THE directors of the London and South-Western Rail- 
way Company have decided to transfer their locomotive works from 
Nine Elms to Eastleigh, Hampshire. This will mean the removal 
of 3000 employés with their families, about 12,000 persons in all, 
from Battersea, 
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SEVENTY-TON ELECTRIC TRAVELLING 
CRANE. 


WE illustrate below and on pages 234 and 247 a 
fine electric traveller and gantry which has been con- 
structed for the Natal Government. The traveller 
is of somewhat unusual dimensions, the span being 
no less than 135ft. 8in., 
runway rail, and it is intended for use in the blockyard of the 
harbour works to lift concrete blocks weighing 20 tons each. 


It was designed with this large span in order to give a very | 


measured centre to centre of | 


gave, it is stated, excellent results, the total deflection, 
including compression of the temporary runway, being only 
jin. Although a long run could not be obtained on the 
temporary gantry on which the traveller was erected, the 
makers inform us that sufficient tests were made to show that 
the machine travelled with apparently perfect rigidity and an 
entire absence of ‘‘whipping.’’ In the inside of the girders 
there are diagonal stays, which add considerably to the 
lateral stiffness. 

All-the motions are performed electrically, the lifting motor 
being 20 brake horse-power, the cross traversing motor 
12 brake horse-power, and two 40 brake horse-power motors, 











VIEW BETWEEN MAIN GIRDERS 


clear space without intermediate supports. The main girders 
are spaced sufficiently far apart to allow of the blocks being 
lifted up clear between them. 

The main girders of the traveller are fish-bellied, 8ft. deep 
at the centre, and it will be noted that they are of the single- 
web type, lateral stiffness being given by the trussed platform 
girders. The single-web type was adopted in consequence of 
the traveller having to work in close proximity to the sea, 
and in a climate where corrosion is excessive, this form 
has been found to suffer less by corrosion, and is more 
easily painted. The traveller runs on eight double- 
flanged wheels, arranged in four bogies, as may be seen in 
the illustrations, the bogies being so designed as to permit of 
a certain amount of vertical play, thus ensuring that the load 
is equally divided over the wheels. It is provided with lift- 


INTERIOR OF 


arranged to run in series or parallel, are employed for tra- 


| velling. These are placed one near each end carriage, and, 


although perhaps not absolutely necessary, it was considered 
advisable to couple the motors by a longitudinal shaft in 
order to secure an absolute sjnchronism and to keep the 
traveller square with the runways. All the motions are con- 
trolled from the house on the crab, the latter being made 
with an open grid floor so as to allow the driver to look down 
over his work. Solenoid brakes are’ provided on the lifting 
motion, and also on the travelling motion, soas to absorb the 
momentum of travel at the high speed. 

The traveller was constructed by Messrs. Stothert and Pitt, 
Limited, Bath, and the gantry by Messrs. J. Westwood and 
Co., of Millwall, E., under the direction of the consulting 
engineer to the Natal Government, Mr. H. G. Humby, 
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CRAB HOUSE 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsble ‘- the opinions of our 
correspondents, 


DRY AIR IN THE BLAST FURNACE, 


Sir,—I have been very much interested in the leading articles 
and the numerous letters which have appeared lately on the sub- 
ject of ‘* Dry Air in the Blast Furnace.’ 

It would, however, appear after all that has been written, that 
the cause of the phenomenal saving reported by Mr. Gayley is 
still as much a matter of mystery as ever. 

Your correspondent, ‘‘M. I. and 8. Institute,” speaks of water 
entering the stove. That moisture, in the form of water, enters 
the stove seems to be somewhat open to doubt. Is the moisture 
in the air in the form of water, or is it in the form of vapour! If 
it is vapour his estimate of the amount of extra coke required in 
the furnace on this account must be excessive. If, on the other 
hand, itis in the form of water, where is the necessity for the 
enormous refrigerating plant that Mr, Gayley found to be 
nec 
I do not think that anyone has endeavoured to show that the 
economy is due to the small saving effected by not having the 
moisture to heat up when using dry blast—there is undoubtedly 
something more in it than that. All we really know is that, for 
some reason at present unaccounted for, the furnace produces 
more iron with an almost inappreciable increase in fuel consump 
tion when supplied with air from which the greater proportion of 
moisture has been removed. 

Thermal units alone may, or may not, be sufficient to explain 
how the greater economy with dry blast occurs, but it is evident 
from Mr. Gayley’s figures that the presence of moisture in the 
blast has a considerable effect on the number of thermal units taken 
up by the blast in passing through the stove. 

Taking Mr. Gayley’s figures for the temperatures of the blast, 
when using 40,000 cubic feet per minute natural air, and 314,000 
cubic feet per minute desiccated air, a simple calculation will show 
that in the latter case about 25 per cent. more thermal units were 
being absorbed by the blast, in passing through the stove, than 
in the former case. 

‘*M. I. and S, Institute ” maintains that the saving is due to the 
diminution in the volume of air dealt with by the blowing engine. 
This statement is hardly satisfactory, as it does not show how the 
reduction in volume of air dealt with by the blowing engine brings 
about the increased output of the furnace. 

The reduction in volume of air pumped is 15 per cent., and 
taking Mr. Harrap’s figures for weights of air pumped, the reduc 
tion in weight is roughly 5 per cent. As the temperature of the 
dried blast was about 150deg. Fah. higher than the temperature 
of the natural blast, it is quite possible that the actual volume 
delivered at the tuyeres was about equal in both cases. Therefore, 
a little explanation tending to disperse the fog surrounding the 
statement above referred to would be welcome, 

March 7th, F, E. H. H. 


Str,—With reference to my letter appearing in your issue of 
February 17th, a correspondent asks in what the special arrange- 
ments for increasing the efficiency of the plant mentioned in my 
letter consist. I am, unfortunately, unable to describe these 
arrangements at present owing to the fact that they form the 
subject matter of an application for a patent I am interested in. 

Regarding another correspondent signing himself ‘‘M.I. and 8, 
Inst.,” I take exception to practically the whole of his letter. 1 do 
aot think he can have read my letter carefully, or he would notstate 
that I ‘‘ deal with volumes of air,” or that I have missed the passage 
quoted at the end of his letter dealing with the analysis of the 
waste gases. It is not a little curious that while wrongfully 
accusing others of dealing with volumes of air which are admittedly 
‘quite misleading” your correspondent should, with one excep- 
tion, deal entirely with volumes himself. On the other hand, it is 
hopelessly futile to deal with this question without the use of 
thermal units, whether British or continental, and to substitute 
for these convenient units an assumed weight of coke as evaporat- 
ing so many pounds of water. 

turning to your correspondent’s letter, I am satisfied that the 
‘remarkable interchange of work between the stove and the 
furnace ” has little or nothing to do with the question. It is truly 
stated that water cannot enter the furnace, but, as I have pre- 
viously pointed out, water does not even enter the stoves. The 
moisture in the atmosphere is not water, but steam vapour ; con- 
sequently the work done in the stoves is to raise the temperature 
of so many pounds of air, and also to superheat so many pounds of 
steam. Your correspondent, who so lightly brushes aside the use 
of thermal units as ‘‘ just playing with the subject,” must surely 
be aware of the vast difference in heat required to vaporise water 
and to superheat steam. 

Considering further the work done in the stoves, a simple calcu 
lation based on the figures given by Mr. Gayley shows that the 
heat given up by the stoves to the air and moisture was as 
follows :—Before drying, 465,000 B.T.U.’s per minute ; after dry 
ing, 569,000 B.T.U.’s per minute; or, in other words, about 
22 per cent. more heat was being obtained from the stoves when 
1 per cent. more coke was being consumed in the furnace. 

It would appear, therefore, that your correspondent must 
reconsider the theory he has put forward. G. T, Harrar, 

5, Budge-row, Cannon-street, E.C., March 8th. 

EFFICIENCY OF INJECTORS. 

Sir,—I am pleased to note that the above subject is accepted 
by your readers with quite the interest I anticipated. ‘‘ Beech- 
wood” has evidently misunderstood my meaning of ‘‘average 
engineer.” Whilst I referred to the engineer with but average or 
very little technical education, and sometimes an only equally 
developed faculty for common-sense reasoning—a man easily found 
without going very far—whilst I believe your correspondent took my 
expression to mean ‘‘the majority of engineers.” 

If ‘‘ Beechwood” refers to radiation from the thermometer 
stem as a cause for difference between the reading on the ther- 
mometer and the true temperature, I would point out that this 
could hardly result in an error of more than 1 deg. Fah., and this 
may certainly be neglected. 

Your correspondent, referring to hot feed, asks: ‘‘ What would 
happen with an injector in such acase’” My reply to this is: 
= The same thing as if cold water was pumped throvgh economisers 
which are generally used for superheating the already hot feed 
from an injector.” They would be subjected to undue strains, 

1 know of instances .where a pump is not used for this very 
reason, and of at least one other where an injector, though 
capable of delivering through economisers, always feeds to boilers 
directly. 

If an injector was used in the instance quoted by ‘‘ Beechwood,” 
the temperature of the feed when leaving the economisers would 
probably be that of ebullition at the pressure named, as this is 


M. Inst. C.E., the machinery having been designed by Messrs. 
motions. The speeds of lift are 10ft. and 20ft. per minute, | Stothert and Pitt to fulfil the requirements of the Natal 
cross traverse 120ft. per minute, and the travelling motion | Harbour Department, now carrying out extensive works at 
309ft. per minute in calm weather, and 100ft. per minute in | Durban under the direction of the resident engineer, Mr. 
high wind. C. J. Crofts, M.Inst.C.E. The electric motors and con- 
The load is lifted on four parts of steel wire rope, | trollers were supplied by Messrs. Bruce, Peebles and Co., of 
arranged to coil in right and left-handed grooves on a wind- | Edinburgh. 
ing barrel, so as to preserve the central position. The snatch- 
block is fitted with a ball bearing. There are chequer plate | 
platforms on both sides of the main girders. The traveller, 
when erected at site, will run on a special gantry 1500ft. | nation and Literary Committee at 3.30 o'clock ; Finance Committee 
long, consisting of steel girders supported on steel stanchions | at five o’clock ; sessional meeting in the mombers’ room at: seven 
30ft. apart, centre to centre, see pags 234. | o’clock, when a discussion will be opened on the ‘‘ Housing of the 
The crane, as tested at the makers’ works lifting 25 tons, | Working Classes,” by Mr. T, B, Simmons, 


ing and lowering, cross traverse, and longitudinal travelling 
only about 25 deg. in excess of the feed temperature now obtained 
with pumps. 

Even in such a case, however, the economisers would always be 
full of water whilst feeding, as this could not possibly be evaporated 
“— as it passes through. 

he consequences of a failure of the feed apparatus might be 
serious, whether this be an injector or a pump; although, if the 
former is ‘‘ automatic,” the steam or water bursting from overflow 
in the event of stoppage would be an immediate warning to the 
fireman. Double tube and ‘‘non-automatic” injectors in genera] 
are admittedly dangerous in this respect, as the steam may blow 
down the water pipe for a considerable length of time before this 
state of affairs is discovered. 

To discuss fully the action of the injector would make too long 








THE INSTITUTE OF SANITARY ENGINEERS.—The following meet- 
ings of this Institute have been arranged :—March 15th: Exami- 
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a story to appear in the correspondence columns of this paper ; | anticipated by an application of comparatively recent, but some- 


however, there is not the slightest doubt that the theory of the 
injector, as now generally accepted, is perfectly correct. Every 
peint in connection with its working can be explained, though, 
perhaps, not by “the constant velocity of the dry and condensed 
steam ” alone. 

With the kind permission of Professor W. W. F. Pullen, Wh. Sc., 
&c.—an authority on injectors—I am enabled to quote the follow- 
ing statement he made in a letter to myself eae remarks in 
the cutting you sent me state the case quite plainly—there can be 
co loss of energy in the injector except radiation, and that is 
small,” 

Finally, | would clearly point out that I do not wish to assert 
that injectors are better than pumps in every case, but I maintain 
that they could be applied with advantage in many instances 
where pumps are now used. R, FLEISCHBERGER. 

Maytield, Castleton, Lancs., March 6th. 


STEAM STEERING GEAR, 


Sin,—The steering gear of a steamship is one of the most 
ingenious devices the mechanical engineer has ever evolved, but 
most of the ingenuity is necessitated on account of steam being 
such a difficult medium to deal with. For example, in the 
Srown Brothers’ type of steam tiller, with the engine carried on the 
tiller arm, the steam must of necessity pass in through a movable 
joint and pass out to the exhaust in a similar manner. Now, such 
joints are difficult to keep tight, although the swing of the tiller 
arm is certainly not great. An electric motor, on the other hand, 





could be mounted directly on the arm and fed through a flexible | 


lead without the least difficulty. 

The engine on the tiller also naturally occupies considerable 
space, because the horizontal reciprocating motion has to be 
changed to rotary motion on a vertical pinion shaft. With an 


electric motor a practically noiseless worm gear would give the | 


required result in very little space, and much less discomfort to 
passengers, | 
As regards the reversal of a tiller engine, this, naturally, cannot 
be done in the ordinary way with a Stephenson link or other simple | 
device. Such engines are therefore controlled by an extremely | 
ingenious but complicated valve capable of being worked from a 
distance. Now, the simplicity of control from a distance is one of 
the unique features of electric power distribution ; and, further 
more, it is the easiest thing in the world to so interlock various 
switches that nothing can possibly go wrong. The problem, in 
fact, is simplicity itself, compared with that, say, of a high-speed 
passenger elevator, where a motor in the basement may be coun- 


trolled by push buttons pressed anywhere up to the twenty-sixth | 


floor of a skyscraper. 
When it comes to comparing the methods of taking power to the 


tiller, electricity romps in, as italways must where distance enters | 


into the discussion. With the present system, the steam pipes, 
frequently in mar ae are taken from the boilers amidships right | 
to the stern of the boat—a very respectable distance on modern | 
vessels, especially when all the bendsare takenintoaccount. Such 
piping is usually carried uncer a ribbed foot-plating, standing 
proud of the deck, and sadly in the way ona passenger boat. The 
exhaust is not carried any distance, for the simple reason that an | 
engine working so intermittently cannot work condensing, which, | 
of course, is also tantamount to saying it cannot possibly work 
efficiently. Now, compare this state of affairs with a simple electric 
cable, taking up about one-tenth of the space occupied by the 
steam pipes ; not giving out any heat to annoy passengers in hot 
weather, and, at the same time, being immensely more efficient 
than a steam pipe can ever be, however well it is jointed and 
lagged. 

The advantages of electric power for such a purpose as working 
a tiller are, indeed, so obvious that it only requires to be well done 
once to convince the most sceptical. For the driving of fixed deck 
winches or derricks, which are only occasionally in use, when cargo 
is shifted, &c , there is, perhaps, something to be said for steam. 
But a steam steering gear has its wasteful aoe of steam pipin; 
in constant use from one end of the voyage to the other, an 
whether the tiller is moving or not, the steam is being condensed in | 
the piping and engine cylinders, &c. In fact, it would be difficult 
to conceive a position where steam is used under more wasteful 
conditions, Even a steam-winding engine for a colliery pales | 
before it. Perhaps someone may say that its wastefulness does | 
not matter, as it is a small engine, but, on the contrary, it does | 
matter very much. Where the coal has to be carried all the time, 
and bought at high rates in foreign ports only, economy in steam | 
consumption, even though it be a slight one, is worth considering. | 

Sydney University. E. KInpurn Scott, | 





THE PATENTS ACT, 1902, AND RULEs, 1905. 


Sir,—The new system is not without its inconveniences, as 
pointed out by Mr. J. D. Roots in bis letter published in your 
issua of the 3rd inst., but he does not refer to an existing condi- 
tion, which appears to be generally overlooked, although, from the 
point of view of the public, it will probably be one of the most 
unsatisfactory features of the now system. The point in question 
is that the official search ignores all pending applications, and only 
extends to the specifications published before the date of the 
application under consideration, and in this way patents free from | 
oficial marking cau be granted for inventions which are entirely 








what earlier, date, 

The !’atent-office is now in a position to bring the search right 
up to date, and it seems to be a great disadvantage if all references 
immediately preceding an application for patent are not examined, 
and the patent, when issued, receives an official mark of novelty, so 
far as the specitications of the preceding fifty years are concerned. 
The present system lacks finish, and although, to alter it, it 
would be necessary to delay the official examination until the com- 
plete specifications of all preceding applications had been filed, 
which would involve delay in the final issue of patents, yet the 
interests of the public would be served if such a course were 
adopted. 

Glasgow, March 7th. J. ALFRED BREWER. 


HORIZONTAL ARCHED GIRDERS. 


Sin,—I shall be much obliged to any reader who will tell me 
where | can finc how to calculate the strength of a horizontal 
arched girder, which it is proposed to use tocarry the front of a 
gallery in a small public building. 

The semicircular girder, about 25ft. chord, can, of course, be 
riveted on to main cross-girders, but it cannot be secured to the 


Back Wall 











78/07 
40014 


Cirder 
Po 
Y Plan ' 


back wall, which is a party wall of light construction. The two 
ends of the curved girder may be regarded as vvrusty¢, 1 cannot 








| at all arrive at the breaking stress in the middle. I know how Mr. 


Max am Ende dealt with the Reading Town Hall, but this isa 
different case. 


Norwood, February 27th. PuzzLeED ARCHITECT. 





TANK ENGINE DERAILMENTS. 


Sir,—Apropos of the derailment of tank engines, it is worth 
noting several accidents of the sort which happened on the Eastern 
Counties Railway (now Great Eastern Railway) about 1845, 
The engines then used on this line were six-wheeled outside- 
cylinder singles, the smoke-box and fire-box respectively overhang- 
ing the front and hind wheels, In the Board of Trade inquiry 


| after one of these accidents, General Paisley, R.E., said the acci- 


dent was due to the ‘overhanging ” dead-weight at each end of 
the engine, which caused lateral oscillation. 
Rougham, Norfolk, 
March Ist. 


CHARLES NORTH, 


THE SCREW PROPELLER. 


Sir,—I have read with great interest Lieut.-Col. de Viilamil’s 
article on ‘“‘Screw Propulsion” in your last issue. As much of 


| his argument turns upon the effect of friction in a fluid, I have 
| tried the simple experiment with a penny and T square which he 


describes, but have been unable to get his results. [ used a sheet 
of glass—a glazed picture in fact—using the projecting edge to 
guide the set square. The penny seemed under all conditions to 


| start perpendicular to the inclined edge of the set syuare. Would 


Lieut-Col. de Villamil explain more precisely how the experiment 
is to be performed? Which is an up and which a down slope ! 
PROPITCH. 








Tuer report by the directors of the Caledonian Railway 
Company for the half-year ended January 31st states that the 
balance available for dividend is £721,868. After payment of 
dividends on the preference stocks there remains £384,135. The 
directors recommend a dividend on the ordinary stock at the rate 
of 4 per cent. per annum, leaving to the credit of next half-year 
£14,935. The traffic receipts show an increase of £15,010. The 
working expenses were £53 per cent., as compared with £54 per 
cent. in 1903-4, Excluding the trains run for other companies, the 
earnings. per train mile of the passenger traffic were 42-64d., 
compared with 43-77d. for the corresponding period of 1903-4, and 
the merchandise and mineral traffic receipts per mile were 87 -97d. 


| compared with 88-05d, 
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SURFACE-CONDENSING PLANTS, AND THE VALUE OF 
THE VACUUM PRODUCED. 


At the ordinary meeting on Tuesday, the 28th February, 1905, 
Sir Guilford L. Molesworth, K.C I.E., President, in the chair, the 
paper read was “‘ Surface-condensing Plants, and the Value of the 
Vacuum Produced,” by R. W. Allen, Assoc. M. Inst. C.E. The 
following is an abstract:—The paper opens with a state- 
ment of the various factors involved in the production of 
vacua, and the installation of condensing apparatus in power and 
lighting stations, as applied to central stations for electricity 
supply. General questions which arise where the introduction of 
a condensing plant is under consideration in connection with an 
existing electric generating station are referred to, and the 
standardisation of condensing plants is suggested with a view to 
greater uniformity in design and in sizes of various capacities, as 
well as economy. Increased interest is now being evinced among 
engineers in the subject of the condensation of steam, owing to the 
introduction of the steam turbine, and the difficulty of obtaining 
reliable information on the subject led the author to carry out 
certain experiments, whose results are given in the paper. 

The paper deals with surface-condensing plants only, and two 
series of experimental results are given, designated as “‘ Series A” 
and ‘Series B.” The results of Series A are from a condensing 
plant attached to a generating station, consisting of three steam- 
driven generator sets of 365 kilowatts total capacity, thegenerators 
being chosen as nearly as possibie to run at their respective full 
loads, as the demand varied ; those of Series B are from a specially 
designed experimental plant capable of dealing with 3000 Ib. of 
steam per hour, constructed and run under conditions approximating 
very closely to those pertaining to surface condensers directly con- 
nected with steam turbines. 

A brief description of the construction of the surface condensers 
is given, and also the results of experiments made for determining 
the frictional loss of head in condenser tubes in relation to the flow 
of circulating water through them. The use of reciprocating and 
centrifugal pumps for the circulating water is dealt with. An 
arrangement introduced by the author, whereby the lower rows of 
tubes of a surface condenser are submerged in the water of con- 
densation, is described ; experiments show that a gain in vacuum 
results from its use. The use of steam-driven and electrically- 
driven air and circulating pumps is mentioned, and special refer 
ence is made to the Edwards air pump and to the importance of 
water seals on the air pump discharge valves, and all fittings on 
the air pump or condenser. Asa check on the satisfactory work- 
ing of the plant, the author adopted the practice cf calculating 
what he terms the “‘ vacuum efficiency,” namely, the ratio of the 
actual vacuum obtained to that theoretically possible in a space 
filled with water vapour only, at the temperature of the condenser. 

The trials of Series A are then fully described. The amount of 
steam dealt with by this condenser varied between from 4500 Ib. 
and 7000 lb. per hour. All circulating and condensation water, 
and all fuel used, was carefully measured. Two tables of data are 
given, ore referring to one generator set only at work with a load 
factor ranging from 88 per cent. to95 per cent., the other to two 
generator sets at work with a combined load factor ranging from 
72 percent. to 75 percent. The range of vacua used was from 
5in, to 25in. of mercury. Two diagrams, plotted from the data in 
these tables, show the relation between the vacuum and each of the 
following items:—(1) The temperature of air-pump discharge ; 
(2) the steam consumed by the condensing-plant engine ; (3) indi- 
cated horse-power of the condensing-plant engine ; (4) circulating 
water used per pound of steam condensed ; (5) steam per kilowatt- 
hour ; (6) coal per kilowatt-hour. The unaccounted for water 
losses in the whole cycle of operations amounted to 4-5 per cent. 
to 7-5 per cent. of the total water evaporated by the boilers, even 
when every care was taken to reduce this loss to a minimum. 

Particulars are also given of the capital outlay and working costs 
of the plants, and comparison is made with non-condensing con- 
ditions, showing a gain in favour of condensing. The trials of 
Series B differed essentially from those of Series A in bearing par- 
ticularly upon the higher vacua required for steam turbines, and 
involving the following items :—(1) The area of tube surface of the 
condenser ; (2) the effect of the temperature of steam entering the 
condenser upon the vacuum produced ; (3) the possible vacuum 
efficiency and its relation to air leakage into the plant ; (4) the heat 
taken up by the circulating water during transit through the tubes ; 
(5) the volumetric capacity of the air pump per pound of steam 
condensed per unit of time. 

The load dealt with by this plant varied between 1500 lb. and 
3000 Ib. of steam per hour, and the temperature of the circulating 
water supply ranged from 65 deg. to 85 deg. Fah. The vacuum 
obtained ranged from 26}in. to over 28}in. of mercury, and the 
vacuum efficiency obtained during the test was 98-5 to 99 per 
cent. Diagrams given in the paper show the relation between the 
vacuum and the quantity of circulating water per pound of steam 
condensed per hour for various amounts of steam in the same 
condenser ; while the tables give other information bearing on the 
subject. The author then gives illustrations of existing installa- 
tions of various kinds where such higher vacua are used ; and the 
paper concludes with a description of the vacuum gauges in use, 
and of the kinds which were found to be most serviceable, 
accurate, arid simple in construction, for the class of work under 

, investigation, 
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ADJUSTABLE ELECTRIC LAMP FITTING. 


Since the advent of the electric lighting many devices have 
been suggested for its adaption to the lighting of workshop 
appliances. One of the latest to be put upon the market is 
that designed by Mr. Henry Lea, of 38, Bennett’s-hill, 
Birmingham, and the accompanying illustration shows the 
apparatus in use in a drawing-office. It consists of a tubular 
arm suspended from a large ball sunk deeply into a circular 
sockét, the arm thus being capable of being moved in any 
direction to an angle of 45 deg. with the perpendicular, the 
motion being limited by the diameter of the lower edge of 
the hole in the socket. A prolongation of the arm above the 
ball has a weight fixed upon it, the object of which is to 
counterbalance the weight of the lower portion of the arm, 
and so to cause the latter to stay in any position in which 
it is placed. A short telescopic tube slides in and out of the 
lower end of the arm, and has a light spring frictional 
attachment to prevent its descent by gravitation. To the 
ower end of the telescopic tube a lampholder with lamp 














LEA’S LAMP FITTING 


and cardboard shade are attached, sometimes directly and 
sometime from a hinge-pin. There is said to be sufficient 
friction between the ball and the plate to neutralise the 
varying leverage of the telescopic tube. The wire passes 
upwards through both tubes and is connected to a wall 
socket above the fitting. The two side brackets and the 
horizontal tube are merely the means adopted in the 
particular case chosen for illustration. The inventor informs 
us that he has devised a variety of other ways in which the 
fittings can be supported. The fittings are made in four 
sizes, having total ranges of motion from 2ft. 3in. to 3ft. 
One of the smaller sizes has, so we understand, been in 
use for some time at the Birmingham University, and we 
gather that it has given satisfaction. 








REMOVAL OF SHINGLE FROM THE 
SEA SHORE. 


As the subject of coast erosion has recently occupied consider- 
able public attention, the following account of an inquiry 
held by Captain Frederick, R.N., on behalf of the Board of 
Trade, under rather unusual circumstances, may be of 
interest to those interested in the preservation of the sea 
coast. 

The notices issued preparatory to the inquiry covered the 
coast line from Lytham to Fleetwood, omitting the Blackpool 
frontage, but owing to the representative of the property 
between Blackpool and Lytham withdrawing from the inquiry, 
the scope was limited to that part of the coast lying between 
Blackpool and Fleetwood. 

The inquiry was held under power given to the Board of 
Trade in Section 14 of the Harbour Act of 1814, to prevent 
the removal of shingle and sand from the sea shore, if on 
inquiry it is found that such removal should damage any 
harbour, haven, or port. At the commencement of the 
proceedings a technical objection was raised that the power 
of the Board only extends to a port or harbour, and not to the 
sea coast generally. The inspector, however, pointed out 
that a similar objection had often been raised at previous 
inquiries, but it was held by the Law Officers of the Crown 
that the word port extended to the Customs ports, and that 
this included practically all the coast, and that this opinion 
had never been contested. 

During the last thirty years the Corporation of Blackpool 
have. been engaged in constructing sea walls and a promenade 
along their frontage, the total length now extending over a 
sea front of three miles. The older part of this promenade 
is now being considerably widened, a concrete sea wall having 
been constructed further seaward, the space between the new 
and the old wall being filled in with sand pumped off the 
beach. 

The construction of these sea walls has led to a denudation 
of the beach, except at the southern end, where sand has been 
accumulating, the low-water mark near the South Pier being 
pushed further seaward, but the high-water mark has en- 
croached on the shore by the erosion of the sand hills. 

North of Blackpool, nearly up to Rossall and Fleetwood, a 





distance of seven miles, the coast line consists of cliffs 30ft. to 
50ft. in height, composed of sand, clay, and glacial drift. 
Immediately north of Blackpool, owing to the construction of 
the sea wall, the beach has become denuded of the shingle 
which formerly protected the foot of the cliffs; the beach 
generally has become lower, and at high water the waves 
break on the cliffs, causing considerable erosion, and in heavy 
south-west gales and high tides as much as 15 yds. of the 
cliff has fallen, the average rate of loss being put at lft. a 
year. This denudation. of the cliff extends for about a mile 
beyond Blackpool. After this shingle is banked up at the 
foot of the cliff to a height of 6ft. above high water, and above 
this is a bank of blown sand, on which Marram grass is grow- 
ing, and which reaches about halfway up the cliffs. Nearer 
to Rossall the cliffs disappear and there is a tract of low 
land the surface of which is below the level of high water. 
This land is protected from the sea by the shingle bank. 
The drift of the shingle is from south to north, and there is 
consequently a considerable accumulation at Fleetwood and 
on the shores of the estuary of the river Wyre. In front of 
Rossall College there is also a good supply of beach material, 
the proprietors having spent about £10,000 in the construction 
of sea walls and groynes. 

It has been the practice for years past to remove shingle 
from this shore for the repair of the highways, and for making 
roads on the estates fronting the sea, which are now being 
laid out for building and for other purposes. 

The natural drift of the shingle being northwards, and as 
the beach is now entirely denuded of shingle from the Ribble 
estuary to some distance northward of Blackpool, the shingle 
banks protecting the coast must in time diminish, only a very 
limited supply being derived from the falling cliffs, and even 
this source of supply diminishing as the sea walls are extended. 
Recently, however, beyond the shingle taken for highway 
purposes, a very large quantity, amounting to nearly 200,000 
tons, has been removed and sold to the Corporation of 
Blackpool for making concrete for the new sea wall, and it is 
this wholesale removal that has alarmed some of the front- 
agers and has led to the-Board of -Trade inquiry. The 
prime movers were the Norbreck Estate Company. The land 
belonging to this company lies immediately to the north. of 
Blackpool, and during the last few years the estate has been 
developed into building land by the construction of roads 
and other works, at a cost of £7000 to £10,000, and a great 
number of houses have already been erected. Theestate has 
a frontage of about three-quarters of a mile on the sea coast, 
the cliff here being from 30ft. to 50ft. high. Immediately on 
the top of the cliff is a public grass promenade and footpath, 
running from Blackpool to Rossall, which naturally is much 
used by the inhabitants of Blackpool. On the east, or land, 
side of the grass the electric tramway from Lytham to Fleet- 
wood runs, and the company-has entered into an ~arrange- 
ment with the owners of the estate that, in case the tram- 
way is endangered by the fall of the cliff, it should be 
entitled to remove it further eastward on the company’s 
land. Atthe southern end of the estate the sea has already 
encroached, and large falls of cliff have taken place ; here the 
footpath is in danger, but over the greater part of the length 
the cliffs are protected by the shingle already referred to. 
The value of the Norbreck estate land was stated to be from 
£1500 to £2000 an acre, so that the loss by erosion of the 
cliffs is a serious matter, every yard of cliff destroyed meaning 
a loss to the estate of from £500 to £600. If the shingle 
bank gets washed away, it will render a sea wall necessary, 
which would cost probably from £10,000 to £15,000. 

A short time ago the estate company sold land for erecting 
houses having a frontage to the sea of 300 yards, the purchaser 
taking all the rights of the seashore, which the company had 
obtained from the Duchy of Lancaster. As soon as the 
purchaser obtained possession he entered into a contract with 
the Blackpool Corporation to supply shingle for the new sea 
wall, the quantity which he undertook to supply being stated 
as 100,000 tons. No further shingle being required for the 
present, the removal ceased just before the Board of Trade 
inquiry was held, the quantity taken up to that time being 
put at 10,000 tons. 

The Norbreck Estate Company, being alarmed as to the 
effect on the cliffs that would be likely to take place from the 
removal of this shingle, applied to the Chancery Court of the 
Duchy of Lancaster for an injunction to stop the removal, 
which at that time was going on at a very rapid rate 
(Norbreck Estate Company v. Cohen). The hearing of the 
case came on last autumn. It was elicited in the course of 
the hearing that, besides the material being removed by the 
defendant, shingle was being removed for the new sea wall 
ineven larger quantities froma part of the coast a mile or so 
further northward ; and the Vice-Chancellor having come to 
the conclusion that the matter was one of general importance 
and of wider scope than the action then before him, and 
should not be decided on the merits of the mere local inquiry, 
he proposed reporting the case to the Board of Trade to give 
an opportunity for an inquiry to be held, and, both sides 
consenting to this course, the hearing of the case was 
adjourned until a report was made by the Board of Trade as 
to the desirability or otherwise of checking the removal of 
material from the whole of the beach. Following on this, 
most of the landowners along the coast, including the 
Norbreck Estate Company, the Blackpool and Fleetwood 
Tramroad Company, Rossall College, Cleveley’s Hydropathic, 
the Fleetwood Estate Company, Mr. Clifton, and others, 
petitioned the Board of Trade to hold an inquiry. 

The inquiry, which was held at the Blackpool Town Hall, 
lasted three days, and a great many local witnesses and 
experts in coast erosion were examined. On behalf of those 
in favour of an order being made, it was contended that the 
shingle being atthe front of the cliffs formed a natural protec- 
tion; it had been there from time immemorial, and, under 
natural conditions, would continue to act as a defence, but if 
removed in large quantities, the beach would become lowered, 
the waves in gales would break on the bank, and tear the 
shingle down, and it would then drift away to the north, 
allowing destructive effects rapidly to increase. This would 
involve very expensive sea works to protect the cliffs. It was 
contended that the quantity already removed had so lowered 
the beach that the waves at a high tide had already caused 
erosion of the cliff. This, however, was denied by the wit- 
nesses who appeared for the objectors to the order, who con- 
tended that the quantity they had removed was so small in 
comparison to the quantity on the beach that its removal 
was not injurious ; and that, while admitting that damage 
to the cliffs was taking place between Blackpool and the 
south end of the Norbreck estate, yet sand was accumulating 
at the south end of Blackpool, and that in course of time this 
accumulation would extend northwards, and so raise the beach 
and diminish the destructive action of thesea. It was, however, 
admitted that this accumulation of sand at Southport and in 
the estuary of the Ribble had not at present extended much 





beyond the Ribble, and was at present three or four miles 
away from the cliffs that require protection. 

The other petitioning landowners, admitting that shingle 
had been taken off the beach more or less all along this part 
of the coast, considered that the time had now arrived when 
a general order of prohibition should be issued, as it was no 
use for one landowner to abstain from removal off his fore. 
shore if his neighbours north or south were ailowed to sell 
the shingle in unlimited quantities. Objections to an order 
being issued were made by those who were selling the shingle 
and by certain highway authorities, who contended that tho 
cost of maintaining the roads would be increased if this source 
of supply were cut off. 

The matter now waits to see what view the Board of 
Trade will take on the report of Captain Frederick, and 
whether the facts laid before him will justify the making 
st = order prohibiting the removal of material from this 

ach. 








THE TURBINE PASSENGER STEAMER 
VIKING. 


THE new turbine-propelled steamer Viking, which has been 
built by Messrs. Sir W. G. Armstrong, Whitworth and Co., 
for the Isle of Man Steam Packet Company, was successfully 
launched at the Walker Shipyard on Tuesday last. The 
occasion was unusually interesting, as it marks what 
may be called a new departure in the a industry 
of the Tyne and the North-East Coast. Hitherto practically 
all the fast passenger steamers which ply about the coast of 
the United Kingdom have been built either on the Clyde or on 
the Mersey, and this is the first time that the well-known 
firm of Armstrong, Whitworth and Co. have applied to purely 
passenger steamers that experience in designing high-speed 
ships which has been pon 2 from the numerous examples of 
fast war vessels which they have built. It seems somewhat 
an anomaly that the Tyneside district, where the steam 
turbine was designed and worked out by Mr. Parsons, has 
been content until now to remain behind the Clyde in produc- 
ing turbine steamers of the highest speed. This anomaly, 
however, has been removed by the fact that the Amethyst, the 
first of his Majesty’s cruisers in which this form of propelling 
machinery was ve dare was built by the firm that launched 
the Viking on Tuesday, and although this latter vessel is not 
designed to compete with the extraordinary speed perform- 
ances of the Amethyst, she will no doubt give as good an 
account of herself in this respect as any of the turbine 
steamers which have preceded her. 

The new steamer is a fine vessel of the following dimen- 
sions :—361ft. by 42ft. by 17ft. 3in. moulded, and is intended 
to have a speed of 22 knots. She has a promenade deck, 
with a long range of deck-houses, surmounted by a shelter 
deck, which is carried out to the vessel’s side for more than 
half her length ; the former deck is left as free as possible 
for the use of passengers. The captain’s room is in a house 
by itself at the fore end, with a navigating bridge above. A 
large space for the reception of luggage is arranged abaft the 
engine-room skylight, and, with the exception of these two 
houses, two skylights, and the necessary allowance for 
the main funnels and the boats, which are arranged 
upon this deck, the whole of the remaining space is 
available for the accommodation of passengers. A large 
stairway abaft the luggage space gives access to the shelter 
deck,.and besides this, two smaller companions are fitted 
at the after end of the promenade for the same purpose. 
There is a long tier of deck-houses on the shelter deck, 
arranged for the officers, and offices at the fore end, a large 
smoking-room and bar abaft the engine-room casing and 
luggage space, saloon entrance, a few private cabins, and a 
large tea-room. This is a somewhat new feature, and is one 
which is expected to prove popular. By passing through the 
entrance and down the stairway admission is gained to the 
first-class saloon, which is to be comfortably upholstered, and 
to the ladies’ saloon. A few private cabins are also arranged 
here in convenient positions, and a smal! buffet is placed near 
the bottom of the companion. The first-class dining saloon 
is on the lower deck, immediately below the ladies’ saloon 
and entrance hall, and abaft it there is a large saloon 
arranged for the accommodation of first-class passengers who 
wich to lie down, special arrangements being made for this 
purpose, so as to ensure every comfort in this respect. The 
general scheme of woodwork and decoration throughout this 
accommodation has béen the subject of careful consideration, 
and the design and colouring selected are very effective. 
The second-class accommodation is forward. There are two 
saloons, one on the main deck with a buffet, the other on the 

ower deck to be used for dining ; immediately abaft this is a 

commodious ladies’ saloon. The ventilation of the vessel 
throughout has received careful attention at the hands of the 
builders, and those who are in the habit of travelling on 
passenger steamers carrying 2000 persons will easily appre- 
ciate the importance of every care being taken to attain 
satisfactory results in this direction. 

The turbine machinery has been constructed by Messrs. 
Parsons Marine Steam Turbine Company; there are three 
turbines, one high-pressure in the centre and two low-pres- 
sure, one on each side of the ship. Each turbine drives a 
separate shaft with one three-bladed propeller on each shaft, 
making three propellers in all. The boilers have been made 
by the Wallsend Slipway and Engineering Company, and are 
intended to have a working pressure of 150 Ib. per square inch. 

The usual] ceremony of launching and naming the vessel 
was performed by Miss Woodhead, the niece of Mr. Maitland, 
the chairman of the Isle of Man Steam Packet Company. 
The launch created great interest, and was witnessed by a 
number of the directors and visitors from the Isle of Man, 
and also by many of the Tyneside residents. 

The vessel is to be classed with Lloyd’s Register, and the 
hull and machinery have been constructed under the special 
survey of the surveyor to that society. 








R0vYAL METEOROLOGICAL Soctety.—The Council of the Royal 
Meteorological Society have arranged to hold, by permission of the 
president and Council of the Institution of Civil Engineers, at their 
house in Great George-Street, Westminster, an exhibition of 
meteorological instruments from Tuesday, the 14th, to Friday, the 
17th inst. The exhibition will be chiefly devoted to recording 
instruments, but will also include new meteorological apparatus 
invented or first constructed since the Society’s last exhibition, as 
well as photographs, drawings, and other objects possessing 
meteorological interest. The exhibition will be open as follows :— 
Tuesday, 14th, 2p.m. to 9.30 p.m.; Wednesday, 15th, 10 a.m. to 
9.30 p.m.; Thursday, 16th, 10 a.m. to5p.m.; Friday, 17th, 10 a.m. 
to5p.m, A brief address will be given each afternoon at 3.30 

escriptive of the instruments included in the exhibition, 
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NEW DRAWING APPLIANCES. 


In our issue of October 30th, 1903, we gave a short descrip- 
tion of a new series of drawing appliances—set squares, 
scales, protractors, &c.—which had been issued by Messrs. 
Longmans, Green and Co. These appliances, it will be 
remembered, were made to the designs of Professor D. A. 
Low. The series has now been extended, and the makers 
have recently sent us some further examples of set squares, 
a Vector set square, and a complete series of T squares. The 
new. set oo only differ in point of size from those we 
have already described. They are made in exactly in same 
way, that is to say, they have bodies of tough white wood 
edged, in the case of series A, with transparent celluloid, and 
in series B with hard, non-transparent, ebonised wood. All 
of them have a triangular portion removed from the body, 
leaving a framework some l}in. wide all round, and all of 
them are faced with thin white celluloid, some ;4,;in. thick. 
Following up the resemblance to the preceding numbers in 
the series of set squares of this type, the celluloid facing is 
not taken further than some ,jin. off the edge of the square 
all round, the object being to reduce the change of smearing. 
These latest additions to the series are known as:— 
4A, 45 degrees; 4 B, 45 degrees; 4 A, 60 degrees; 
1B, 60 degrees. In the case of the former, the sides, 
including the right angle, are 12in. long, and in the latter, 
17in. and 10in. respectively. 

‘the Vector set square consists of two arms Tin. and 4in. 
long respectively, clamped at right angles to one another, 
and provided with a third arm hinged in between them, 
capable of describing an angle a little over 90 deg., by reason 
of the two first-mentioned arms being eased off on their inner 
edges so that the movable arm can travel from slightly below 
the horizontal to slightly above the vertical. This instru- 
ment is not provided with a pretractor, but should be found 
useful in drawing cross lines at right angles to one another, 
and at any desired angle with the horizontal. It is made of 
thin pear wood. Two other larger sizes are to be issued, with 
their longer arms 104in. and 14in. long respectively, but these 
are not yet quite ready. 

The T squares are made on the same principle as 
the set squares, and we consider them excellent instru- 
ments. The present series consists of three different sizes, 
Nos. 1, 2, and 3, with blades 18in., 24in., and 3lin. long 
respectively. Nos. 1 and 2 are made in two series, A and B, 
in which the drawing edge is of transparent celluloid and hard 
non-transparent ebonised wood respectively. No. 3 is only at 
present supplied with an ebonised hard wood drawing edge. In 
all cases the blade is made up of thin wood faced on both sides 
with thin white polished celluloid, and in each case the cellu- 
loid casing stops about one-tenth of an inch from the drawing 
edge, so as to reduce the chance of smudging, as in the case 
of the set squares. If they had nothing else to recommend 
them these instruments would be valuable for the quickness 
with which they show dirt and the ease with which they are 

cleaned, but, in addition, they are neat, well made, and light, 








IMPACT TESTING OF NOTCHED BARS. 





Ar a recent meeting of the Society of Civil Engineers of 
France, an interesting paper was read on ‘‘ Impact Testing,”’ 
by M. G. Charpy. The author described a machine for this 
purpose in 1901, but since then its details have been greatly 
improved. The object of the apparatus is to allow a 
weight to fall upon a test bar, and to determine numerically 
the work that is done in breaking the bar. After an exhaus- 
tive series of trials the author has decided upon two types of 
machine, a large and a small one, and these he considers 
will meet the requirements of all practical cases. The former 
of these is shown diagrammatically in Fig.1. The pendulum 
weighs 200 kilos., and its head attains a velocity, at the 
point of contact with the test bar, of 7°80m. per second. It 
consists of a hammer, M shaped, so as to be able to pass 
through the groove of the shackle for the test bar. Is is 
hollowed out in such a manner that the knife edge passes 
vertically through the centre of gravity. The frame for 


suspending the hammer is light and rigid; it is formed of 
A pointer A—Fig. 2 


weldless tubes made rigid by wire stays. 
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—which can move freely along a graduated scale is fitted to 
the axis in such a manner that the friction between it and 
its axis is just sufficient to enable it to remain in any position. 
When the bar is broken this pointer is carried forwards by 









the pendulum, and the division at which it stops indicates 
the maximum height to which the pendulum went after 
rupture. The shackles for supporting the bar are movable 
in their steel fittings, which are carried on a cast iron anvil 
block. The test piece rests on two supports which allow for 
a variation in its length and form. The position of these 
supports is shown in Figs. 1 and 4. The hammer is raised 
into position by the carriage B—Fig. 1—to which it is 


Fig.2. 








DETAILS OF TESTING MACHINE 


fastened by a toggle link C. The carriage is raised by a 
small hand wheel D to any height required, which depends 
upon the size of the test piece, and the velocity necessary to 
give the desired shock. In this machine the maximum 
height to which the hammer can be raised to the centre of 
gravity of the pendulum is 3°10 m. The hammer is re- 
leased by pulling a small cord fastened to the link G 
The circular track for the carriage is made in such amanner 
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design, but the pendulum is different ; ‘it is formed of a very 
light single tube. The axle is mounted on ball bearings—Fig.7 
—and, as before, there 1s a needle held by friction on the axle, 
to indicate the height to which the pendulum ascends after 
the test piece has been broken. The test bar supports are 
fixed to the two cast iron pillars which carry the pendulum 
axis, and these pillars are mounted on a cast iron 
frame which carries the whole of the apparatus. The 
pendulum is raised by hand and retained in its highest 
position by means of a catch, which can be instantly released 
by the lever D. The height of the fall is 1-42m., taken at 
the centre of gravity. A brake B, formed by a leather- 
covered band, and actuated by a lever C, allows the pendulum 
to be stopped immediately the bar has been broken. 

The following data must be obtained experimentally 
for each pendulum and tabulated:—The weight of the 
moving part, position of the centre of gravity, and the 
height from the centre of the axis to the centre of gravity. 
The heights to which the pendulum goes after a standard 
bar is broken. The figures are calculated from the 
radius of the centre of gravity and-the angle of elevation 
shown on the graduated circle. Knowing the height of the 
fall and the height to which the pendulum ascends after the 
rupture of the bar, it is then easy to calculate the potential 
energy, and the energy remaining after the break. In order 
to obtain the exact value it is necessary to subtract, a, the 
work absorbed by friction ; b, work absorbed by the pieces of 
the test bar. The first can be determined by allowing the 
pendulum to oscillate and noting the decreased height to 

which it swings each time. A 
table of corrections can then be 
made. If H is the height to 
. which the pendulum rises after 
breakage, and H! the height after 
Tih the following oscillation, the work 
a4 : ae “ 
% lost in friction is equal to 
a pH-H! 

ia 2 
se tracted from the work E pre- 

Ny viously obtained. When the pen- 

ae. dulum is well mounted this correc- 
\* tion is always very small. In 


, and tbis must te sub- 








order to take into consideration 
the work absorbed by the pieces 
of the bar when breaking it is 
assumed that they take the same 
velocity as the pendulum, the 
weight of the bar being always 
very light in comparison with 
the hammer. This correction 
is also very small and may be 
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CHARPY’S SMALL IMPACT TESTING MAZHINE 


as to form a brake and to stop the swinging of the pendulum 
after the bar has been broken. In order to accomplish this, 
the arc is hinged at the top of the apparatus and controlled 
by a lever at the bottom, which can bring it into contact with 
a metal brush fixed underneath the hammer. 

The second apparatus is shown in Figs. 5 and 6 
The weight of the pendulum in this case is only 30 
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| 
CHARPY’S LARGE IMPACT TESTING MACHINE | 
| 


kilos., with a maximum velocity at the point of contact | 
with the bar of 5:28 m. per second. 


The construction | 


neglected in all practical cases. 
After a test has been mede with- 
out any further calculations the 
work done in breaking the bar 
and the resiliency can be obtained from the tables. The 
length of the test bars vary from 200 mm. to 80 mm. for 
No. 1 machine, and from 120 mm. to 60 mm. for No. 2. 






Fig.8. 
/ 


HAMMER OF SMALL MACHINE 


The author then gives the results obtained frcem the 


is based upon exactly the same principles as in the ma- | different methods of testing bars by shock which have teen 


chine already described. 





The hammer M is of the same | carried out by M. Mesnager, Director of the Laboratory of 
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Ponts-et-Chaussées. M. Mesnager has chiefly confined the 
tests to two methods. First, that of using small test bars 
8mm. by 10 mm. in section, notched by a saw to a depth of 
1mm. and tested by means of a hammer controlled by M. 
Frémont’s spring. The second method depends on the use of 
a Charpy machine, and applies to bars 20 mm. by 20 mm. 
in section, and notched 5mm.deep. The bottom of the notch 
was made by driling a hole 4 mm. diameter. The weight of 
the pendulum used was 200 kilos. M. Mesnager states that 
the relative strains are less by half in large machines than 
in small ones; and further, with homogeneous metals the 
large testing machines give remarkably regular results. 

A number of experiments has been made with a view to 
determining what influence certain conditions have upon the 
tests of notched bars. The following problems have been in- 
vestigated :—The influence of the depth of the notch; the 
shape of the notch, including notches with a radius at the 
bottom, different radii being used, and the triangular-shaped 
notch ; the effect of the velocity of the shock ; this was tested 





by releasing the pendulum from heights of 3°30 m., 2°20 m., 
and 1:10m. Comparative bending tests were carried out 
on a testing machine, and correspond to a striking velocity 
of nearly zero. Finally, tests were made on bars of different 
dimensions, but of the same material. The metal for the 
specimens in all the tests was made with great care in order 
to ensure homogeneity, thus making the results obtained com- 
parable for the different bars. 

The auther states that many of the experiments obtained 
until now on notched bars have appeared to give extra- 
ordinary results, and have caused suspicion to be thrown on 
this method, but he considers that it is because there has 
not been sufficient precaution taken to ensure that the 
different bars could be compared. It appears to follow from 
the results obtained by M. Mesnager that the depth of 
the notch has little influence, provided that the radius 
of the rounding at the bottom of the notch is large. A 
triangular notch need not then be deep. With a circular 
notch, it issufficient to make the depth equal to the diameter 
of the hole. The tables given show tests made on bars cut 
from a boiler plate 15mm. thick. The section was in all 
cases 15mm.by15mm. The notch was of the form described 
above. 

Number of 

test bar. 


Angle after 


Depth 
rupture. 


of notch. 
mm, 
15 
15 
10 
10 
5 
5 
2 


2 


Depth 
of notch. 


Resiliency. 


Angle after 
rupture. 
deg. 


Number of " 
oe a oly Resiliency. 
28.2 

80-4 

27-0 

26-2 

81-2 115 

uh 28-8 121 


It will be noticed that the results are practically all equal, 


118 
114 
121 
126 
5 - 


i] 


| metals. 





except for the bars with notches 2 mm. in depth, which give 
resiliencics much higher than the others. Another table of | 
results was obtained from much softer plates. The bars were | 
16mm. by 15mm., and tbe notch was the same as in the | 
previous case. 


for an extra soft metal, very brittle, just the opposite takes 
place, at least in certain cases. The statical test on | 
triangular notches gives the ambunt of work required to break | 
the bar as considerably less than that given in the dynamical | 
test on the same bar. If, on the other hand, the figures | 
given in the vertical columns are compared in order to ascer- | 
tain what influence the notch has, it is seen, that when all | 
conditions are equal, the resiliency increases as the radius | 
at the bottom of the notch increases. This is particularly | 
true in the case of brittle metals, and becomes very small in | 
cases of soft metals which are not brittle, tested dynamically. | 
The results obtained in this case are nearly equal to those | 
given by triangular notches or with circular notches of 4 mm. | 
radius. Finally, if it is desired to classify the different metals | 
by comparing them with one another, either by one test | 
or the other, it is found that the classification is the same in | 
both cases. | 
The conditions of the test velocity at shock, form of notch, | 
&e., modify, then, the absolute value observed for the | 
resiliency of the same metal, but they do not appear sen- 
sibly to affect the relative values for the resiliency of many 
When breaking a notched bar by bending, there are 
In the first, which precedes the forma- 


two distinct periods. 


| tion of cracks or fissures, only a lengthening of the metal is 


produced situated in the lower part of the notch. This is | 
called the ‘‘ bending’’ period. The second one is called the | 
‘* breakage ’’ period, and it produces a fissure in the bottom 
of the notch which spreads across the remaining thickness of 
the metal. It appears evident, and it is easy to prove it ex- 
perimentally, that the bending period has much more 
importance the greater the radius of the bottom of the | 
notch. 

The highest value for resiliency that is observed with 
rounded notches of large radius is therefore due to the fact 
that the energy is the sum of the work done in bending and | 
breaking. This consideration ought to conduce completely to 
eliminate from measures of resilience the employment of a 
rounded notch, if the separation of the two periods was quite 
distinct. In reality it is not so. The fissure which starts 
the breakage is not formed simultaneously on the whole 
length of the bottom of the notch, whether the notch be | 
triangular or round. It generally starts from the middle of | 
the test piece and extends gradually to the sides during a 
period which is often long, particularly in the case of | 
metals which are but slightly brittle. During this period 
certain parts of the test bar are bending whilst the others are 
breaking. 

It is impossible then —as it is also with sharp-angled 
notches—to eliminate all the work done due to bending in | 
the test for resiliency. The work done due to bending will 
be reduced by the triangular notch which ought to be adopted 
for all scientific tests for furnishing values for resiliency as 
accurate as can be obtained. But in the case of practical 
tests it may be necessary to check results already obtained, 
and this is made so much simpler and easier in cases of circular 
notches thai this type seems to be preferable to the trian- 
gular notch. 








APPLICATION OF ELECTRICITY TO INDUSTRIAL 
PURPOSES.* 
By J. F. C. SNELL, M. Inst. C.E, 


MANY papers have been read during the last few years on this 
subject, and the author feels some diffidence in further discussing 





Metal A. 


Metal B. Metal C. 





Type of notch. Dynamic Soot. 





\| Static 
Velocity,| tet. 
4-65 m. 


Velocity. | Velocity, 
7-75m.  6-63m. 


¢ Dynamic test. 


Dynamic test. | 
. | Static 


| Static , 








Velocity, | Velocity,| Velocity, 
7-75m, 


| test. 


‘Velocity,| Velocity, | 
4-65m. | 7 


Velocity, test. 
6-63 m. 7-7ém. | 6-63m. | 4-65m, 


| its own gas engine-driven generating plant, 


Velocity, Velocity, | Velocity, 


electrical stations owned by two large shipyards, one of which is 
being partly driven by its own steam-driven plant, and ty from 
a town supply, these two systems ee | entirely se from one 
another. The other example is that of a shipyard supplied from 
n the first case, the 
following particulars are necessary for a proper criticism to be 
given of the results, viz.:— 
Four boilers (marine type) 160 Ib. pressure ; no superheat. 
Four engines, each 250 horse-power ; 1000 total horse-power. 300 revs, 
per min., triple-expansi densing 
Four dynamos, each 168 kilowatts ; 672 total kilowatts, direct coupled 
toengine, compound wound, direct current, 220 to 240 volts. 
104 motors supplied ; 1895 total horse-power. Motors varying from 
1 horse-power to 40 horse-power. 
Class of work, combined shipyard and engine works. 
Maximum load observed, 504 kilowatts. 
Total units generated per annum, 891,655. 
Load factor, 22 per cent. 
Class of coal used, smalls ; 11s per ton, 
Pounds of coal per unit generated, 7-3. 
Nore.—It is only fair to add that owing to adverse local cor ditions the 
average vacuum is only L5in, 


The total capital outlay on this generating plant is £17,184, ard 
the following were the working costs for twelve months, viz.:— 


2s. a. 
832 14 1 
1608 11 11 
59 0 6 
3119 6 
68 8 5 
141 210 
278117 3 
7118 2 
457 6 2 





Labour (including 20 per cent. for working 
Coal, 2924 tons at lls. perton.. .. .. . 
Feed water at 8d. per 1000 gallcns .. 
Senne water—makeup .. .. 


charges) 


Repairs and general stores 

deo isd on, Te Core 

Depreciation at 5 per cent. veo See 
EE PMNS, yc Sa” dae "66, see eat won ae 
Rent, rates, and taxes, taken at 83 per cent. on the 


item for labour .. . 249 16 2 


Total costs Sa) 90> Oh en aa” ees 4010 12 9 
thus making a total cost per unit of 1-08d. 
The second example is as follows :— 

Number of gas engines, three. 

Total brake horse-power, 360. 

Dynamos, three. 

Total kilowatts, 225. 

Belt-driven, shunt-wound, direct-current, 230 volts. 

Number of motors, thirty-four. 

397 total horse-power (motors vary from 34 horse-power to 44 horse- 

power each 

Class of work, shipyard. 

Maximum load observed, 207 kilowatts. 

Total units generated during four months, 83,125. 

Load factor, 14 per cent. 

Cost of gas, 1s. 6d. per 1000 cubic feet. 

During these four months, the following were the ascertained 

costs :— 

Number of units generated during the four months’ test = wae 

i ee 

Town gas, 3,000,828 cubic feet at 1s. 6d. per 1000ft. .. 225 

Engine and dynamo oil ek ae te Ge. ee) on ae, 
Waste and stores . "a 
Repairs 2 
Water .. 
Labour Par ee 
Interest and depreciation 


N.B.-—No account allowed for supervision, or general establishment 
charges, or rating of machinery. 

The cost representing 1-173d. per unit, 

From these two examples it will be seen that there is a variation 
in cost per unit from * - ageiezaiao plant of respectable dimen- 
sions from 1-08d. to 1-173d, 

It is only fair to point out that the average vacuum in the 
former case is only about 15in., and that the steam pipe lead is of 
some length, both of which are factors which must operate against 


Metal E. 


Metal D. 
Dynamic test. 


Dynamic test. 








| Velocity, Velocity, Velocity,| test. 


| 7-75m. 6-68m, 4-65m. 


7-75m. | 6-63m. | 4-65m. 











15-3 
18-2 


Ciggular hole, 8mm, diameter .. 15-2 
Circular hole, 4mm. diameter 


Circular hole, 3mm. diameter 


Triapgular uneven (?) 





Triangular, Barba-Le Blant method 


7-8 


7 0 12-7 





The variations in the depth of the notch have less influence 
than the differences that exist between the test bars. The 
conclusion drawn from the experiments is that it is not 
necessary to make the notch very deep or to give it much 
rounding. This allows the use of an ordinary notching 
machine instead of necessitating drilling. 

The adoption of the new typeof machine appears to be advan- 
tageous when it is necessary to test a number of pieces of the 
same dimensions simultaneously. The tests relating to the 
effect of the shape of the notch and the velocity at which the 
shock is applied have been carried out together. All the tests , 
have been made on bars 30 mm. by 30mm. in section, with a 
notch being 15mm. deep, and 120 mm. between the supports. 
The notches were circular, and were made by drilling a hole 
8mm.,4mm., or 2mm. diameter. The triangular notches 
were cut by means of a knife, following the method given by 
MM. Barba and Le Blant. The heights from which the 
hammer was allowed to drop were 3°30m., 2:20m., and 
1°10m., corresponding to velocities at the point of rupture 
of 7°75m., 6°63m., and 4‘65m. per second. Comparative 
tests were also carried out on a different type of machine to | 
obtain a velocity corresponding to 2cm. a minute, which 
can be assumed to be statical. In this case a load-deflec- | 
tion diagram is obtained, and the area, taken by means 
of a planimeter, gives the value of the work done in | 
breaking the bar. The following is a classification of | 
the metals employed:—A, mild steel used in construc- | 
tional work, ordinary quality, and annealed; B, axle and | 
tire steel, annealed; C, the same as B, but hardened and 
tempered ; D, gun steel, hardened and tempered ; E, boiler- 
plate steel, hardened and tempered. If the results—reading 
across the table, horizontally—are examined, it will be 
noticed that the effect of the speed of the shock is very small 
with notches rounded at the bottom. The variations 
observed in resiliency with the velocities at the different 
shocks, and the same in the static test, are only due 
to experimental errors. It is not exactly the same 
with triangular notches, although the velocity of shock 
has still very little influence, but a slight difference | 
in the dynamic and static tests is shown. From the | 
data given in the table—which have been checked — | 
it appears that for the most brittle metal there is more | 


work done in the statical than in the dynamical test; but | 


| about to be given, and he hopes that a clear conception of the 


it. Yet, owing to the increasing use of electricity as an agent in 
the transmission of energy, and in its application to the driving of 
machines in shipyards, engine works, collieries, &c., he may be 
excused for still further discussing so important an agent, which 
is so extensively used by members of this Institution. For there 
are at least two very important points which have to be dealt with 
constantly, in this district especially, and upon which there is still 
a great divergence of opinion. These are as follow:—(1) The 
comparative economy between installations for the driving of | 
machine tools laid down at the works themselves, and the purchase 
of electricity from an oatside power station owned by either a 
separate company or by the municipality. (2) The comparative 
advantages of direct current and alternating polyphase currents. 
(As the subject will be treated with particular reference to the 
North-East Coast, only three-phase alternating currents will be 
considered.) 

Further, the author wishes to make clear two other matters 
which are of great importance to the management of these 
works :—(3) Their position, electrically, with respect to the Board 
of Trade and the Home-office. (4) The importance and economy 
of standardisation. 

The author as a member of the Engineering Standards Com- 
mittee, now deliberating in London, may be excused for driving 
home this necessity for standardisation, both in the interest of 
users and manufacturers, and of the electrical and other industries 
pomp 3 electricity for the transmission of power. Thus, it is 
hoped that a clear understanding will be arrived at as to the rela- 
tion of independent electrical generating plant versus the purchase 
from a public source of supply. The author, though himself the 
servant of a municipality engaged in the supply of electricity for 
general purposes, including most important industries, will 
endeavour in this paper to hold himself entirely free from bias, 
and to give a plain unvarnished account of both sides of this 
question, whichever view may be supported by the actual results 





obligation of users and suppliers to the Government departments 
for the protection of employés and property may be obtained ; 
and also that useful and standard data may be recorded for future 
—- by works now adopting electrical driving, and which 
will, undoubtedly, be driven by this method in the fnture. 

1.—RELATIVE ADVANTAGES AND CosTS OF INDEPENDENT AND 

CO-OPERATIVE GENERATION OF CURRENT. 

Through the kindness of certain distinguished members of this 

Institution, the author is able to record the actual results of 


* Paper read before the North-East Coast Institute of Engincers and 
Shipbuilders. 








16-6 40-0 


15-8 


16-9 


174 
146 


| 
| 
| 
j 
| 





the costs ; thus the results would have been better had there been 
ample circulating water, and a better steam-pipe range, or a mode- 
rate degree of superheat. Also in the latter case it will be 
observed that the dynamos are belt-driven, which must account for 
robably at least 5 percent. loss of power, which would be saved 
y direct driving. On the other hand, the plant installed probably 
represents the cheapest capital expenditure on account of the 
higher speed of the belt-driven dynamoe, 
he author has always contended that in works requiring from 
300,000 to, say, 1,000,000 units per annum, and with a load factor 
of 20 to 30 per cent., the cost will be found to vary from 1-25d. 

r unit to ld.; and he is of opinion that, looking at the question 

roadly and taking into due account an adequate depreciation of 
plant and average cost of upkeep for, say, a period of 20 years, 1d. 
is about the lowest limit for installations of the size stated. He is 
aware, of course, that there are special cases in which, either 
through an abnormal and excellent load factor, or through the 
utilisation of blast-furnace gases, the cost is materially reduced 
below this figure. These, however, are quite the exceptions, and 
he affirms, without fear of contradiction, that 4he generality of 
installations will be found to have costs within the limits cited. 

As to the advantages of the works saving the capital expendi- 
ture ; the responsibility involved in laying down their own plant, 
or the loss represented by the value space occupied ; the 
incidental losses which result from having the madthnery ready 
during many mornings in the year after holidays without the 
certainty of the men turning in, or during slack times; and the 
—— special arrangements required to be made for working 
night shifts—all these items, which may be put to the credit of 
the outside power stations point of view, will be dealt with later in 
the paper. 

Now let us turn to the other side of the question, viz., supply to 
works from outside sources, Whether it be a power company like 
the Tyneside Power Company, or a municipal works such as 
Sunderland, what will be said will be true of most stations, and 
may be considered as generally applicable to all. 

he first and most obvious saving is in the capital outlay per 
kilowatt. The following curve gives the relation of the cost per 
kilowatt—1 kilowatt = 14 horse-power—between stations varying 
from 250 kilowatts up to 10,000kilowatts, 

Many independent plants do not exceed 200 kilowatts in extent, 
while the two power stations referred to have actually exceeded or 
are nearing the higher limit. Now, if, as the diagram shows, the 
smaller installation cost £45 per kilowatt installed—which figure 
includes buildings, boilers, engines, steam pipes, condensers, 
dynamos, and switchboards completely equipped on the one 
hand; or buildings and gas engines, water tanks, dynamos 
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and switchboards completely equipped on the other hand, 
and also includes, for obvious purposes of safety, spare plant 
representing probably some 50 per cent. of the capacity of the 
running plant—it is obvious that the 10,000-kilowatt station, cost- 
ing about £20 per kilowatt, can afford to spend money outside the 
station in laying adequate cables and fixing the necessary trans- 
forming machinery, and yet be able to effect a considerable saving 
on the capital sum. 

Secondly, it must be equally obvious that, while a decent load 
factor of anything between 15 and 35 per cent. even may be 
tained in an independent installation, yet the combination of a 
dozen and, « fortior, severa! dozen such works in one station must 
result in a far better load factor, which is actually in practice 
found to be anything from 45 to 55 per cent. This improved load 
factor at the resultant station is owing to the non-synchronism of 





Fig.l. 


the various maximum demands on the several works, which among 

tation engineers is known as the ‘‘ diversity factor.” This diversity 
factor really has a high value, The author knows examples where 
the resultant maximum load at a generating station is only some 
60 per cent, of the integrated total of the maxima. This, obviously, 
means that a given amount of plant installed at the power station 
is able to deal with a much larger total of horse-power of motors 
installed in various works than the same plant could possibly deal 
with if it were split up into a number of small independent installa- 
tions, 

As one is speaking to so many engineers who may not be 
specifically electrical, it would be well to define the term ‘‘ load 
factor,” as so much depends upon this, the most important detail 
after capital cost in producing economical results. The load factor 
of any plant, then, is the ratio of the actual units generated in any 
given time to the units which would be generated were the plant 
working continuously at full load during that time. For example : 
the number of hours ina year is 8760 ; an installation representing 
100 kilowatts, working continuously for 8760 hours, would generate 
876,000 units. If it is actually found that 219,000 units have been 
generated during the year, then the load factor of that plant has been 
219,000 x 100 

8760 

{t must be clear to anyone that a steam dynamo of 100 kilowatts 
working continuously will cost less per kilowatt per annum than if 
only working more or less intermittently, or at varying loads, 
during a quarter of that time. Now, this is another of the advan- 


= 25 per cent. 





Factor. 
Fig.2. 


tages claimed for general sources of supply, and is not based on 
mere hypothesis, but is actually proved from the results obtained, 
viz., the thereby increased load factor due to the supply given to 
several works, together with the practical diversity of their 
maximum loads, as before stated, enables the kilowatt or the 
horse-power per hour—whichever basis be taken—to be more 
cheaply produced than if each works produced its own current. 
The scale of prices upon which a power station may be reasonably 
bas to supply current is shown in the accompanying diagram 
—Fig, 2. This scale is based upon the practical capital cost of a 
large power station equipped with modern appliances, and the 
remaining figures of fuel, stores, wages and other establishment 
charges are taken from actual practical results, Reference to 
Fig. 3, which deals with the cost of a small local station installed 
for the supply of large works, demonstrates at once the influence 
of the capital cost upon the units generated and the economy 
which can be obtained from the concentration of many such small 
installations in one big power station, and even this does not 
account for the important detail already referred to, viz., the 
‘diversity factor.” 

From these two diagrams it will be possible for any director of 
works to see the relative costs for his particular factory which will 
result from either the town main or his own plant. There are other 


economic reasons why works should, in most cases, purchase their 
power rather than instal a separate generating plant, viz., overtime 
shifts can be arranged without any trouble in the way of keeping 
special men for working treble shifts in the local power station ; on 
holidays there would be no worry from having to light up boilers 


no men turning in ; the manufacturer is saved the capital cost of 
the generating plant, and the space which the generating plant 
would occupy has a great value for other purposes; and, further, 
he has not to trouble himself about antiquation of plant, or more 
efficient methods of generating electricity in the future. It will be 
granted that motors which are capable of working from 85 to 95 
per cent. efficiency—according to the ratio of their load—will pro- 

ably not be superseded by any more economical prime mover in 
the future. On the other hand, the manufacturer is entirely depen- 
dent on an outside source of supply—and the transmission cables 
and transforming machinery introduce a further element of break- 
down, which, though amply guarded against, as far as skill will 
allow, is a factor which cannot be negligible. It behoves a manu- 
facturer, therefore, to see that in becoming dependent on an 
outside power or supply station the cables should be duplicated, 





Fig. 3. 


and an adequate amount of reserve transformers should be insisted 
upon, 

From a comparison of the two diagrams—Figs, 2 and 3—one 
gets the following results for outputs of 100,000 or more units per 
annum :— 


Sead dackes. Units per K.W. | Price from power Price from own 











demanded. supply. local station. 
Per cent. Pence. Pence. 
15 1314 1-5 1-75 
20 1752 1-25 1-45 
25 2190 1-125 1-95 
30 2628 1-00 1-10 
35 3066 0-875 0-95 
40 8504 0- 0-90 
50 4380 } 0-75 0-75 
60 5256 | 0-68 0-65 
70 6182 } 0-66 0-58 
80 7 0-62 0-50 





The deductions to be made from the diagrams referred to show 
that the higher the load factor of a particular installation the 
less reason is there for the purchase of power from an outside 
company, and the more excuse for installing one’s own plant; 
and that ata load factor of 50 per cent. the costs are identical, 
and that for load factors above 50 per cent. the power can be 
more economically generated on the spot. But as this only 
applies to exceptional piants, such as pumping or paper mills 
working continuously, and does not apply to engine works and 
shipyards having a load factor of under tb r cent., the inference 
is that the greater number of works in this district will benefit from 
co-operation by becoming consumers of one general power supply. 


2,—THE COMPARATIVE ADVANTAGES OF DIRECT CURRENT AND 
ALTERNATING POLYPHASE CURRENTS, 


As to the merits of direct current and alternating polyphase 
currents, The advantages of the direct current are: Variation of 
speed over a considerable range, without undue loss of economy 
and with utmost simplicity; and in favour of the three-phase 
motor, the utmost simplicity of mechanical and electrical construc- 
tion, the total enclosure of the motor, and absence of commutator 
and of any wearing parts other than the bearings, which are 
themselves negligible. 

The costs and weights of motors are in favour of a three-phase 
type. The starting and stopping are quite as easily and as econo- 
mically carried out, and the only objection which one can offer to 
the three-phase motor is its less easy variation in speed when com- 
pared with its direct-current competitor. 

It is true that the pressure of 220 volts direct current is reputed 
to be safer to persons than 220 volts alternating, but as fatalities 
have occurred in both cases, and equally, as very many people, 
like the author, for instance, have had dozens of shocks from both 
systems without harmful results, there is little to be said in favour 
of either one or the other in this respect. On the whole, there- 
fore, the author is of opinion that the simple three-phase induction 
motor is much more likely to gain favour than even its quite simple 
direct current rival. 

In point of seaman if the direct current motor has the advantage 
at present, and is probably, from physical reasons, likely to con- 
tinue to have the advantage. The efficiencies of various motors of 
both classes are generally as given in the following table :— 


Efficiencies of Electrical Motors. 





Three-phase induction motor - 220 volts- Direct current motor - 220 














or start gas engines, and having the machinery ready to run and 





Particular works must, of course, require particular application, 
and as the author is able to speak quite disinterestedly, he strongly 
advises manufacturers to pay the small additional expense incurred 
by the fees of a recognised electrical expert to advise them upon 


the application of electricity to their machines. It is lamentable 
to find—as the author has several times found—that many of the 
economies which ought to be rightly obtained by the application 
of electricity, and by the initial expense which it necessarily incurs, 
are largely discounted by the absurd methods by which motors are 
applied to their work. In some cases lines of countershafting are 
retained, so as to group a number of sometimes quite large 
machines driven by one large motor, running often at less than 
half-load, or, in other cases, fans —_ running at revolu- 
tions per minute are driven electrically at a much increased speed, 
and the necessarily increased power which the motors take up is a 
source of amazement to the manufacturer, who sometimes appears 
ignorant of the fact that as the speed increases so the power 
required cubes, These are some of the practical mistakes which 
a professional consultant can and ought to be able to prevent. 
The adverse criticism which occasionally falls upon e.ectrical 
driving, in the author’s opinion, creates a real demand for experts 
of this class at the present juncture, when the tendency is so much 
towards the adoption of electricity as the driving agent. 

The judicious grouping of motors or application of single motors 
to special tools, and the relation of their initial capital cost to the 
general working expenses after their installation, is in many works 
a complicated problem, upon which it is submitted only one who 
has made a special study of such applications is competent to 
advise. It would be unfair to the general industries of the country 
if, when called upon to make the necessarily great sacrifices in 
scrapping their original methods of driving, and substituting a 
more efficient electrical motor, every care were not taken to adopt 
at once the most economical method in outlay, and the most 
efficient in practice afterwards, 


3.—PosITION WITH RESPECT TO THE BOARD OF TRADE AND THE 
HOME-OFFICE. 

The regulations which are being imposed upon electrical users 
are somewhat confusing and complicated to the uninitiated, and 
the author thinks it will not be without use if he attempts to put 
concisely the obligations which users are placed under with respect 
to their employés by the regulations of the Board of Trade, and 
more particularly by the regulations issued under Section 79 of the 
Factory and Workshop Act, 1901, by the Home-office. 

A works skilfully changed by a competent adviser from steam 
driving to electrical driving would necessarily be protected on all 
these points. At the same time, the author does not wish to 
frighten manufacturers, and is of opinion that through the regula- 
tions being misunderstood many competent business men are chary 
of taking the step of changing over from one system to the other, 
believing that so many regulations imply that electricity is but an 
‘‘infant,” which has to be tenderly nursed, whereas in reality it 
has quite reached its maturity, so far as its application to machine 
driving is concerned. The regulations which appear to frighten 
the uninitiated will become as commonplace in the near future as 
the fencing in of belts and fly-wheels. There is no question that 
such regulations are both necessary and advisable. 

First, the question of pressure. The limit of voltage which is 
imposed by the Home-office, and also by the Board of Trade, is 
500 volts. That is the pressure of 500 volts between any two con- 
ductors, or 250 volts between any conductor and earth. The 
author is of opinion that 250 volts for engine works and shipyards 
is a sufficiently high pressure to adopt. It is a matter of 
common knowledge, especially with direct current, that if there be 
two conductors, with a difference of, say, 250 volts between them, 
one of them (the negative) in course of time becomes approxi- 
mately of the same potential as earth, due to dampness, par- 
ticularly, and to an electrical effect known as osmosis, and then, 
of course, the other becomes charged at a pressure which is 250 
volts above the earth potential ; and, therefore, a person touching 
the bare portion of such a conductor would obtain a shock at 
this pressure. Such a ‘shock, except under very special circum- 
stances, is not in itself dangerous, but should there be in a ship- 
yard, for instance, an electrical winch, subject to all weathers, 
and a workman standing on very damp ground were to g 
the naked part of the “live” cable, or part of the machine, he 
would get a very severe shock, which might have even fatal 
results. But if such conductors be run through an iron pipe, 
or be surrounded by a lead sheathing, which is itself connected at 
points to waterpipes or to other efficient earthplates, it is an 
absolute impossibility then for any person to obtain a shock of any 
kind. Now, the cost of running cables under these conditions is 
very little more than running them by other less thorough means, 
and as they are protected from so rapid a depreciation as will 
occur if they are open to all kinds of weather, it really is more 
economical to make a thorough job of this cabling at the time of 
the installation. The author regrets to say that too little atten- 
tion is given to this portion of the work, and would urge upon 
manufacturers the necessity in their own interests of insisting 
upon good materials and a complete metallic protection of the 
cables. 

Then take another portion which is operated by all classes of 
workmen, viz., the controlling switch and starting gear of each 
motor. Now, in the case of direct current motors this consists 
of a simple switch containing many contacts, between each of 
which is a resistance coil, which is in effect the stop valve of an 
engine, and permits the motor to start away easily, and without 
undue shock or stress; or in the case of a three-phase motor, 
the even simpler starting switch with its complementary auto- 
transformer, consisting of a two-way switch, on one side of which 
is connected a simple device for preventing a too big rush of 
current to the motor when starting from rest—a sort of by-pass 
yalve—and which is put out of action by simply throwing over the 
switch when the motor has attained approximately its full speed. 
In both cases the handles of the switches should only be operative, 
or able to be touched by the workmen. The rest of the work 
should be screened by an iron shield, which should in turn be 
metallically connected to the iron pipe containing the cables. This 
is really very simply done by merely making the end of the iron 
pipe secure to the casing containing the starting switch by an iron 
nipple. Then, too, as the motor contains the electrical circuit, 
any part of which may possibly, though very improbably, come into 
contact with the iron framework, it is necessary that the motor 
frame should also be connected to earth, 
If these three points be carefully observed, then it is absolutely 
impossible for any employé to obtain a shock. Moreover, in case 
of a fault in a cable, the fuse controlling that motor will blow, on 
account of the circuit made with the pipe, and, therefore, with 
‘‘ earth,” causing a iarger current to flow momentarily. The fault 
is then easily localised, and the machine restarted with a minimum 
loss of time. 
The more care, of course, requires to be taken with respect to 
the lighting of workshops and offices, and particularly in the case 
of arc lamps in open yards, The author sees no objection in many 
cases to the use of overhead conductors, but then, of course, these 
will always be out of reach, and no harm can accrue from them. 
Where overhead conductors er ccna nt Pa toon fe to 
ard inst lightning strokes by fixing proper lightning arresters 
4 pha poe ce switchboard, so that, in the event of the 
line being struck, the discharge will pass to earth without breaking 
down the insulation of any of the machines on circuit at the time. 
Incandescent lamps should be swung from light gas barrel or one 
of the many iron tubes now to be had—which would be in metallic 
connection with earth. 
Some care is required in laying out the cables for a large works, 
and a good deal of unnecessary money may be spent when such 
systems are not systematically and carefully worked ovt. Cables 
may be laid either too large, involving an undue capital expendi- 
ture, or too small, involving a too large drop in pressure. Sub- 








volts. 
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have a large switchboard, controlling a number of individual cir- 
cuits, each governing a group of tools, Tests ought to be insisted 
upon weekly, and the author suggests that a log-book be kept, in 
which the daily readings of the meters will probably be ms and 
which should also contain a record of the weekly tests. By this 
systematic method much annoyance may be spared the consumer, 
for weaknesses in any of the circuits are detected in time and put 
right, and consequent loss of time from machines lying idle will be 
averted. A simple testing arrangement, such as an ohm-meter and 
portable generator, costing under £20, will suffice, and is so simple 
in its application that an untrained boy can operate it and make 
the records necessary. 

Alternating currents of the same nominal pressure as direct 
currents have to be more carefully guarded, for whereas the virtual 
or mean voltage is, say, 250, the actual maximum voltage is 250 
,/ 2 or 352 volts ; so that a person getting a shock from an alter- 
nating-current circuit of the same nominal voltage as a direct- 
current circuit will be liable to a pressure of 40 per cent. more. 
Stil, however, such liabilities can be made, and ought to be made 
impossible, by adopting the simple expedient of a continuous 
metallic covering for all cabling, taking care to see that the cover- 
ing is continuous ; shielding the switches and starting gear; and 
earthing the motor frames. With these precautions there is not 
so much danger about an electrical system as there is from the 
belting of an ordinary countershaft. Any liability of fire is 
altogether removed in this way, providing that common sense is 
exercised in guarding each circuit at the distributing switchboard 
by fuses or automatic cut-outs. Here, again, it is advisable to 
make these instruments ‘fool-proof” by having fusible cut-outs 
supplied with stamped standardising fuses ; otherwise, if a motor 
develops a slight earth, or is over-loaded at times and blows the 
regular fuses, there is too much tendency to put ina piece of 
copper in place of a fuse, with the result that any safety-valve, as 
it were, to the system is blanked up. 

The sooner manufacturers will agree in their own interests to 
adopt these simple precautions, the better for the industry, and 
the less likely we shall be to undue visitations from Government 
officials. 

4.—THeE IMPORTANCE AND ECONOMY OF STANDARDISATION, 


There is only one more point to mention, but one by which 
a manufacturer starting to electrify his works can save a good deal 
of capital outlay. Wherever possible, it should be the aim to 
group the machinery and tools in such a way as to adopt three 
sizes of motor, and let us say, for example, 30 horse-power, 15 
horse-power, and 5 horse-power. In this way a spare armature for 
each type of motor will probably be found to be sufficient, 
and thus the capital expenditure on spares will be considerably 
reduced. 

It is quite true that a complication ensues in many cases from 
the variety of speeds at which tools have to be driven, but the 
author does not think that this is as bad as is made out, and in 
special cases, rather than instal a fourth size of motor, he would 
be inclined to modify the speed through gearing of some kind, 
even at the risk of some loss in efficiency. Then, the starting 
switches, the switchboard panels, and instruments could be made, 
say, of two sizes to suit the three classes of motor, and thus there 
will be some system instead of the too frequent and too great 
variety of instruments one sees installed. In a system carefully 
laid out, the cables can also probably be arranged to be covered 
by two sections. 

The arc lamps should be, if possible, of the same pattern, and 
the resistance or choking coils in connection with them should be 
of precisely the same pattern. Thus a very simple and easily 
understood system will be adopted with a resultant minimum first 
cost. If continuous current dynamos be installed, the adoption of 
the three sizes suggested can also be probably arranged ; and the 
same size of carbon brush—though a different number of each, of 
course—can be utilised, and thus only one size and style of carbon 
be kept in stock. 

All electrical users having a number of motors will find it con- 
venient to have a small portable blower as an auxiliary, mounted 
on a trolley, and by means of which the motors can be thoroughly 
blown out from time to time. It is advisable, of course, to have a 
totally enclosed motor, although rather more expensive in first 
cost for the same temperature limit. Yet, even in this case it is 
advisable occasionally to have them thoroughly blown out and 
freed from dust. 

One of the greatest difficulties which manufacturers have is to 
ascertain the size of motor to attach to certain machines. In any 
case, with direct current installations it is always advisable to have 
the motors compound wound, and in cases »f intermittent work, 
such as with punching and shearing machines, as an extreme 
example, it is necessary to supplement the mvtor by a heavy fly- 
wheel. These are points, however, upon which it is advisable to 
get expert advice, and to enter into a discussion of the sizes of 
motors for various industries would require a paper in itself. 

The author is confident that transmission in the future in work- 
shops and other factories will be almost entirely by electrical 
means, and one important point he would ask users to remember 
is the quicker rate of doing work which frequently results from 
the adoption of electricity. He would ask manufacturers to look 
at the cost of their power squarely. There are too many instances 
of such figures as 4d. per horse-power hour, or less, being given, 
which, when analysed, are soon proved to contain merely the cost 
of fuel and stores—not the whole of the wages, and only a vague 
idea of the repairs, with no provision for depreciation of plant, 
rating, interest on capital outlay or general superintendence. 
He knows in many works it is difficult to arrive at a true assess- 
ment of some of these figures. That we have entered an era of 
the almost universal adoption of electricity, he is quite certain. 
At the same time, manufacturers should not hastily adopt the new 
method, but should take time in laying out their works to the 
most economical advantage. 

The author hopes this paper will be instrumental in making clear 
the pros and cons for each particular user, and be of some assist- 
ance to non-electrical engineers, who are contemplating the 
adoption of electricity. 

He has not entered upon the important question of the supply 
to collieries, which, under the admirable rules issued by the special 
Commission appointed by the Home-oftlice, will render the use of 
electricity in mines thoroughly safe, but it does appear as if a very 
considerable economy could be gained, especially in these cases, 
through the adoption of electrical transmission. Several important 
collieries are now installing plant, and in a short time we shall 
have reliable data upon which to work. 

Manufacturers are to be congratulated upon the manner in 
which they have so readily adopted this agent on the North-East 
Coast, and electricity will, undoubtedly, play an important part in 
the economics of the district. 








OBITUARY. 


THE death occurred on February 20th of Mr. Norton P. Otis, 
of Yonkers, N.Y., chairman of the board of directors of the Otis 
Elevator Company. Mr. Otis had been ailing for a year, and last 
summer he underwent an operation for cancer: He was born 
March 18th, 1840, at Halifax, Vt. At the age of eighteen he 
entered his father’s elevator works, and was subsequently connected 
with the business in various capacities, being successively treasurer, 
vice-president, president, and finally chairman of the board of 
directors, 








Ir is announced that Mr. Charles A. King, permanent 
way engineer of the Glasgow tramways, has been appointed a similar 
position to the Metropolitan District Railway, 





THE SHALLOW DRAUGHT STEAMER 
NAPARINA. 


On Tuesday last, the 7th inst., the Naparina, a shallow- 
draught twin-screw steamer intended for passenger and cargo 
service in connection with the railway between San Fernando 
and Cedros, in the Gulf of Paria, Trinidad, was launched at 
the yard of Sir John I. Thornycroft and Co., Limited, Chis- 
wick, The vessel is 140ft. long, with a beam of 21ft., and is 
6ft.deep. She has been designed to draw only 3ft. of water 
when loaded with 42 tons. With this load the makers have 
guaranteed a speed of 13 knots. The hull is constructed of 
Siemens-Martin mild steel throughout, and all the plates and 
angles are galvanised. The vessel is divided into seven water- 
tight compartments by transverse bulkheads. Above the 
main deck are deck houses for the accommodation of officers, 
&c. The promenade deck, sheltered by a wood awning, is 
carried on the top of the main deck houses, and extends for 
about two-thirds the length of the vessel. On this deck are 
placed the steering wheel, &c., forward; a deck house for 
first-class passengers, containing dining saloon, &c. Day 
accommodation issupplied for thirty first-class and 100 second- 
class passengers. ‘T'wo boats are carried on davits above the 
after part of the main deck. The steam windlass, in addition 
to working the anchors, also operates the cargo cranes, of 
which there are two, on each side of the boat, abreast the 
hatchways. Steam is also used forsteering. The vessel has 
twin screws, working in tunnels and driven by two sets of 
three-cylinder tri-compound condensing engines, to which 
steam is supplied by a water-tube boiler working under forced 
draught conditions in a closed, stokehold. The vessel will 
proceed under her own steam to Trinidad. The engines have 
cylinders Yin. and 13in. and 20$in. diameter by 1lin. stroke, 
and are fitted with piston type valves to the high and inter- 
mediate-pressure cylinders, and flat valves to the low-pressure 
cylinders. They are constructed to develop 236 indicated 
horse-power per setat 320 revolutions per minute, and a boiler 
pressure of 180 lb. per square inch. pome novel features are 
embraced in the design of the engines, which, however, are 
generally of the firm’s type, having the cylinders supported 
on forged steel columns with steel stays, and guides carried 
on beams of the same material. The air and feed pumps are 
driven off the low-pressure crosshead, and special precautions 
have been taken to avoid cross-racking on the driving gear— 
a fault often met with in gear of this type. 

Besides the feed pumps on the main engine, there is pro- 
vided a Weir-type feed pump, and thers is also a donkey 
pump of the Pearn pattern for various services. 

A Caird and Rayner evaporator, having a capacity of three 
tons per twenty-four hours, is likewise installed for feed 
make-up. 

The condensing plant is in two complete sets, one for each of 
the main engines. The surface condensers are of the usual 
circular form, stiffened by angles. The cooling water is cir- 
culated by centrifugal pumps, driven direct by simple single- 
cylinder engines. 








PRIME MOVERS AND MODERN POWER 
GENERATION. 

On the 23rd February, at a meeting of the Leeds Association of 
Engineers, the President, Mr. G. R. Goldsack, occupying the chair, 
Mr. J. T. Pullon read a paper entitled ‘‘Some Notes on Prime 
Movers and Modern Power Generation.” Prime movers, be said, 
could be divided into two classes, electric engines and heat engines, 
but the former were impracticable owing to the cost of zinc as 
compared with coal. The latter had, during the last 25 years, 
obtained a great extension of application owing to the use of 
electricity for power supply, lighting, &c. Alluding to windmills 
and water wheels as heat engines operating from the sun, he 
remarked that the turbine had superseded the water wheel, and 
for high falls the jet or impulse wheel the pressure turbine, the 
efficiency obtained with the latter being 80 per cent. In North 
America, where 3,250,000 horse-power was in daily use, the cost 
was estimated at £4 10s. per horse-power per annum for low falls 
and £2 for high falls, the working expenses being about half those 
of steam power. Steam engines were the most important of 
our prime movers, modern improvements being not so much in the 
engines and boilers as in the numerous auxiliaries. In Leeds, 
Messrs. Hathorn, Davey and Co., and J. and H. McLaren were 
leaders in progressive construction. At the Odessa pumping 
stations the former firm had with a 380 horse-power triple obtained 
a duty of 158,716,000 foot-pounds per 10001b. of steam; and the 
latter with a 3000 indicated horse-power triple at the Leeds 
Electric Light Station used only 19-9 Ib. of steam per kilowatt 
hour. Considerable economy in boiler feeding was effected by 
Halpin’s thermal storage vessels, placed above the boiler through 
which the feed is passed. Unwin’s test gave an economy of 20 per 
cent. Mr. Ivatt had recently applied one over the barrel of a Great 
Northern locomotive. With colliery winding engines using four to 
five tons of steam per hour, and rolling mill engines using 20 tons, 
M. Rateau had effected agreat saving by collecting the exhaust steam 
in thermal storage vessels for use in driving low-pressure steam 
dynamos and working with a 25in. or 26in. vacuum. Under the most 
perfect conditions, not barred by natural laws, the possible return in 
power from the heat of coal was about 30 per cent., some 57 per cent. 
being lost in exhaust steam, and 22 per cent. inchimney gases, Of 
the 30 per cent. possible, about 15 percent. had been obtained 
with the best plants, so that the total margin was to reduce the 
fuel by one-half. Further economy lay in the direction of super- 
heating. The thermodynamic gain was only a small one, the index 


-| of expansion of superheated steam being 1-3, against 1-03 for satu- 


rated steam, the work done being proportionately less, and heat 
was necessary for superheating. The economy was therefore not 
directly due to superheating, but to prevention of loss due to 
initial condensation, leakage, &c. The maximum efficiency of 
boilers reported up to date was 83 per cent., but was often as low 
as 65 per cent. Internal combustion engines were also passed under 
review, Mr. Pullon alluding to the effect of Thwaite gas as compared 
with other gases rich in hydrogen in giving a better and larger 
turning moment on the crank shaft with much less strain and shock 
on the bearings. This was illustrated by three combined diagrams, 
A 400 horse-power gas cleaning plant would, he said, be at work on 
this system in Leeds in a few weeks, 








LAUNCHES AND TRIAL TRIPS. 

Harmony, large steel screw steamer ; built by, Messrs. Furness, 
Withy and Co., Limited, Hartlepool ; to the order of, Messrs. J. 
and C. Harrison, Limited; dimensions, 335ft. and measurement 
capacity, 264,126 cubic feet ; to carry, cargo; engines, triple- 
expansion, 23in., 40in., 65in., and 42in., pressure 200 lb.; con- 
structed by, builders ; a speed of 12 knots was attained. 

BosaNKA, steamship; built by, Northumberland Shipbuilding 
Company, Limited ; to the order of, The Navigazione 4 Vapore 
‘Napried,” of Ragusa, Dalmatia ; dimensions, 351ft., 46ft. 10in. 
by 27ft. 4in.; to carry, cargo; engines, triple-expansion, 24in., 
4bin. and 65in. by 45in., pressure 160 lb.; constructed by, North- 
Eastern Marine Engineering Company ; a speed of 11 knots was 
attained ; triai trip, March 2nd. 

TALAVERA, steamship ; built by, Messrs, Ropner and Son ; to the 





order of, Messrs, Henry Scholefield and Son ; dimensions, 325ft 8in.; 
to carry, 4600 tons deadweight ; engines, triple-expansion, 12,0 
horse-power, pressure 160 lb.; constructed by, Blair and Co, 
Limited ; trial trip, March 2nd. 

IBERIA, passenger and cargo steamer ; built by, Blyth Shipbuild- 
ing Company, Limited ; to the order of, Messrs, John Hall, jun., 
and Co,; dimensions, 290ft., 39ft. 6in. by 20ft. 9in.; engines, 
triple-expansion, 20}in., 33in, and 54in, by 36in.; constructed by, 
North-Eastern Marine Engineering Company ; the trip passed otf 
satisfactorily ; trial trip, March 3rd. 

EMILI1A, steel twin-screw steamer ; built by, John Reid and (o,, 
Limited, Whiteinch; to the order of, Messrs. Pile and (Co, 
London ; dimensions, 215ft. long; constructed by, Messrs. Muir 
and Houston, Limited ; launch, March 7th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades continue fairly active, railway require- 

ments forming an important feature of current business. The 

motor car building trade is brisk. Some good orders are in hand 
for petroleum tanks. Engine builders are well engaged for varivus 
continental countries, and also for South America. The South 

African demand for agricultural and mining machinery continues 

below par, but a considerably enhanced business has of late been 

done in general machinery with the Far Kast, 

There is little that is new to say on the week with reference to 
the iron and steei trades. ‘There was a quiet meeting on Change 
again in Birmingham, the work in hand being added to only toa 
limited extent, and business being of a hand-to-mouth character, 
Northampton pigs are 43s. to 45s.; Derbyshires, 45s, 6d. to 46s, tid.; 
and Lincolns, 51s. 7d.; with North Staffordshire at 46s. to 47+, 
The foregoing descriptions are held rather more firmly than South 
Staffordshire sorts, which are somewhat weak on the basis of 43s. 
for cinder forge, In the manufactured iron trade there is a 
moderate call for galvanised corrugated sheets at £10 2s. 6d. to 
£10 53. The reports of this class of iron for February have been 
about 2C00 tons below last year, though they have reached 30,207 
tons, The falling off has been mostly with British South Africa 
and with India, but with most of the other markets we have done 
better than a year ago, the shipments to Japan rose from 1043 tons 
to 2013 tons, whilst the value of the total trade for the month has 
been a little over £352,000, In the steel trade German billets are 
quoted £4 4s. to £4 6s., and English £4 7s, 6d. to £4 10s, Structural 
steel is active, at prices last quoted. 

Engineers are pleased to sce that the Board of Trade returns 
for January and February show that on the whole the foreign 
trade is holding its own. The total exports of engines and 
machinery for those two months have been, in value, somewhat 
over three millions sterling, or, to be exacts £3,068,578, against 
£2,946,241 a year ago. ‘The total for February alone, however, 
is rather less than a year ago. Locomotive engines for the single 
month of February have gone abroad to the value of £146,939, or 
about £20,000 better than the corresponding month of last year, 
and this has been mainly owing to a large increase in business 
with India. Agricultural engines and other descriptions of 
engines do not, however, show up as well as twelve months back. 
Nor does agricultural, sewing, mining, or textile machinery ; but 
other descriptions of machinery have improved from £469,380 in 
February, 1904, to £483,859 in February, 1905, a notable feature 
under this head being an augmentation of the value of business 
with the United States from £4531 to £39,510. The iron and 
steel exports for February have risen from 218,852 tons last year to 
246,942 tons this year; the corresponding growth in value being 
from £4,383,664 to £4,462,831. Wrought iron tubes and fittings 
have gone abroad during February to the value of £93,803. The 
reports of railroad iron and steel have increased from 34,038 tons 
in February last year to 53,299 tons this February; and the pig 
iron exports over the same periods have grown from 47,184 tons 
to 56,508 tons, the shipments to the United States alone having 
risen in quantity from 5358 tons to 11,665 tons; and in value 
from £21,062 to £50,665. 

Sir Alexander Binnie was the chief speaker at the eighteenth 
annual dinner of the Birmingham Association of Civil Engineering 
Students. He responded to the toast of ‘‘The Institute of Civil 
Engineers,” and said that Institute was proud of its students. He 
thought there was in the coming century a bright and enlarged 
future for engineers. Whilst he approved of technical education, 
we must take care that it was not narrow. The efforts of the 
engineer were connected with the laws of Nature, with the great 
forces of Nature, and with the adaptation of those forces not to his 
own advancement but for the good of mankind. The discoveries 
and improvements from 1790 to the present time bad been marvel- 
lous, and were such that no one living in 1790 could have contem- 
plated then as being possible, for the whole domain of electricity 
and of chemistry as applied to the arts was at that time unknown. 

In the course of the proceedings at the sixteenth annual 
dinner of the Birmingham Municipal echnical School Engineering 
Society—Mr. J. W. Hall, president, in the chair—a somewhat 
remarkable incident was mentioned by Mr. E. C. R. Marks. He 
said the question of price played an important part in business 
now-a-days. People sent abroad for the sake of cheapness, but 
the goods were invariably inferior, Some time ago the British 
Government obtained artillery from Germany. A few cf 
them were sent to Birmingham. They were “chilled,” and the 
rims and spokes were made of tube. ‘The latter, he noticed, had 
now been replaced by British-made wheels. That was a concrete 
instance in regard to this question of price. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,—The attendancé on the iron ’Change on Tuesday 
was scarcely up to the average. Many large buyers were con- 
spicuous by their absence, but notwithstanding this there was a 
very hopeful feeling, accompanied by steadiness for the time being. 
The action of the Lincolnshire irc ters, in advancing pig iron 
2s. per ton after the previous variations, came in for keen criticism, 
and it was not by any means approved generally, After advancing 
and reducing on so many occasions since the beginning of the 
year, the course of trade seems to have been somewhat interfered 
with in this department. The advance, however, has not been 
generally followed. Lancashire remains as before, but there is 

reater firmness in both Staffordshire and Derbyshire. The sharp 
increase in warrants during the past week caused Yorkshire makers 
to ask about 6d. more money, but there is a slackening off as the 
week advances. The reports from the States have been rosy, but 
we cannot hear of any buying yet on American account of English 

ig iron, the margin not being quite large enough. Meantime, we 
te of some fair orders being given out, but it is stated that they 
have to be executed at under official rates. Scotch makers, how- 
ever, are firm. Quotations are: Lancashire, No. 3 foundry, 53s. 
to 53s. 6d.; Lincolnshire, 51s. 6d.; Derbyshire, 52s. to 52s. 6d.; 
Staffordshire, 53s.; Middlesbrough, open brands, 57s. 6d. to 58s. 
Scotch: Gartsherrie, 58s. 6d.; Glengarnock, 56s, 6d.; Eglinton, 
56s. 3d. to 56s, 6d. For Scotch delivery, Heysham, quotations 
are: Gartsherrie, 56s. 3d.; Glengarnock, 54s. 3d.; Eglinton, 54s. 
West Coast hematite is quoted 58s, 6d., f.o,t., and East Coast, 
55s. 6d., f.0,t. 

Forge iron, notwithstanding the recent advance, remains quiet, 
and it is said that there is some undercutting going on, It seems 
certain that consumers will not pay full rates, and consequently 
some uncertainty as to the exact position prevails, Lancashire is 
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quoted 51s. 2d.; Lincolnshire, 49s, 2d.; and Derbyshire, 49s.; 
equal to delivery Warrington. 

Finished iron is steady ; bars, £6 5s, to £6 7s. 6d.; hoops, £7 to 
£7 53.3 sheets, £7 to £7 2s. 6d. 

In steel products there has been a quieter feeling, accompanied 
by less inquiry. Billets are about the same as before, but bars are 
weak, and in some cases 23 6d, per ton lower has to be accepted to 
induce business, Plates are also very quiet. Quotations are :— 
English billets, £4 12s. 6d. to £4 I5s.; German ditto, £4 7s, 6d.; 
hoops, £7 5s, to £7 103; C.A. steel sheets, £8 17s, 6d. to £9; C.R. 
ditto, £9 2s, 6d. to £9 5s., delivered Manchester. 

The continued increase in the number of cotton mills in Lanca- 
shire is causing an increased demand for textile machinery, and 
there is more doing in this department. The electrical trade is 
rither quiet. 

Copper: Sheets, £79; seamless copper tubes, 10d.; ditto brass, 
Sd.; rolled brass, 7}d.; copper wire, 9d.; brass wire, 74d. per |b 

The coal trade has been dull al] the wee’x. House coal is much 
weaker, but the list price, except in certain cases, is adhered to. 
There is a continuance of the strong feeling in engine slack, &c. 
throughout Lancashire, and circumstances point to an advance in 
the near future. Forge and manufacturing coal continues quiet, 
and since the settlement of the German strike, matters in the 
shipping departmont have resumed their normal level. Ordinary 
quotations are as follows :—Best house cal, 13s, to 14s.; seconds, 
123. to 133.; common, 9s. to 10s.; steam and forge coal, best, 
8s, 3d. to 8s, 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 
7s. to7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 5s 9d. at the 
pit. Screened coal, 9s. 9d. to 10s.; unscreened ditto, 93, 3d. to 
Ys, 6d., delivered Manchester Ship Canal. 

Barrow.—An improvement has taken place in the hematite pig 
iron trade during this week, and business has in consequence been 
done at higher figures, Mixed Bessemer numbers are steady at 
58s. 6d, net f.o.b,, 1s. advance on the week, and warrant iron ore 
at 58s, 9d. ata month. The inquiry is stronger from all sources, 
and prospects are better than they have been since the beginning 
of the year. Orders are more fully held than they have been of 
late, and the whole of the output of the furnaces is going into con- 
sumption. Warrant stocks remain at the same figure as last week, 
viz., 20,613 tons. Makers’ stocks are not so large as they were a 
short time ago. The trade in the commoner sorts of hematite is 
very quiet, and makers keep their furnaces in good fettle so as to 
avoid the prcduction of gray or forge and foundry sorts, The 
demand for charcoal iron is steady, and the supply of charcoal is 
very largely in evidence. It is not possible in this district to keep 
one furnace constantly supplied with this fuel, but it is expected 
that the stocks of charcoal on hand at present will enable makers 
to keep their furnace in blast until next season’s supply of charcoal 
is to hand. 

There is little or no change in the hematite iron ore trade. The 
demand is steady, but only about 60 per cent. of the ore used in 
the district is derived from local sources, the rest being obtained 
from Spain. Prices are unchanged on the week. 

The steel trade is fairly well employed so far as heavy rails are 
concerned, and makers are not ee off for orders, but new 
business is not cffering freely, although it is known that several 
large orders are likely to be placed in the West Coast at an early 
date. Prices are steady at 105s. per ton. In light sections 
business is weak. In ship and boiler plates, sheets, and other 
classes of shipbuilding material the trade doing is very small, but 
it is expected to be very busy in the early future, and with that 
view quotations have been given for some considerable contracts. 
Other departments of the steel trade are quiet, including heavy 
castings and forgirgs. Chilled iron castings fairly brisk. 

Two submarines of the A type, brought up to date so as to 
embody the improvements in the B type, have been launched at 
Barrow. This department of shipbuilding is very brisk at Barrow, 
and is likely to remain so for a considerable time to come. No 
new orders are noted, but it is known that considerable work is 
likely to be placed with local builders at an early date. 

The shipping trade is quieter at West Coast ports this week. 
The exports of pig iron reached only 1852 tons, and steel"8918, 
making a total of 10,770 tons, compared with 24,155 tons in the 
corresponding week of last year—a decrease of 13,385 tons. The 
exports this year have reached 153,960 tons, compared with 
116.212 tons in the corresponding period of last year—an increase 

of 43,748 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal] trade continues pretty much as was 
reported last week. The weather still being somewhat cold, house 
coal is fairly called for, and although the output is larger, it is sig- 
nificant that accumulations are not perceptibly increasing at the 
pits. For London and the Eastern Counties the demand is fully 
maintained, while local sales are quite up to the business usually 
done during the third month of the year. There is no great ioquiry 
for best Silkstones, but good Barnsley soft coal is in brisk request 
at from 10s 6d. to 11s. 6d. per ton at the pits, which is a satisfac- 
tory price for the season of the year. 

Steam coal, as is customary at this time, is by no means 
animated, and will not be active until the export season opens ; but 
there is a moderate trade doing with the Humber ports, and 
deliveries to railway companiesare being made under contracts up 
to quite the ordinary weights. For hard coal values rule from 8s. 
to 8s. 6d. per ton. In small coal the heavy tonnages required 
on account of the briskness in the Lancashire cotton and the 
Yorkshire woollen trades are still maintained. The local glass- 
works are not sufficiently well employed to make heavy calls for 
small coal, but the tone is somewhat better, and prices range 
from 3s, 6d. to 6s. per ton. In gas coal deliveries are being 
freely made on current contracts, and generally throughout the 
South Yorkshire coalfield the condition of affairs does not leave 
much room for grumbling. 

Trade in coke is reported to be somewhat better, the tendency 
being towards greater firmness in values. Smelting fuel in good 
average samples fetches as high as 93. 6d. per ton ; washed coke, 
though not in so large request, is also rather better in price 

February is, as a rule, the quietest month of the year in the 
export coal trade. This season, however, business has been more 
active, owing to the additional trade brought to this country 
through the Westphalian strike. The total weight exported from 
Hull during February was 99,214 tons, against 73,026 tons in the 
corresponding month of last year. Holland took the largest 
weight, its trade showing an abnormal increase from 6366 tons in 
February of 1904 to 33,183 tons last month. That is undoubtedly 
due to the German strike. Germany also largely increased its 
requirements, taking 20,495 tons, against 12,459 tons. Sweden, 
which is third on the list, fell from 13,245 tons to 9679 tons, and 
North Russia to 4715 tons, which is about 300 tons less than for the 
corresponding month of 1904. 

The total weight taken from Yorkshire and adjoining coalfields 
to Hull during February was 285,008 tons, as compared with 
218,640 tons in the corresponding month of last year. This shows 
an increase cf nearly 30 per cent. During the two completed 
months of the year the weight received at Hull from Yorkshire 
and the neighbouring collieries was 576,016 tons, against 482,592 
tons in the two months of last year. Of the entire business done 
with Hull last month only 47,160 tons were conveyed to the port 
by canal; Shireoaks colliery, a few miles from Sheffield, sent its 
entire weight for export—11,496 tons—by water. Denaby and 
Cadeby continue, as usual, to head the list of contributing 

collieries, the weight despatched from these pits last month being 
36,552 tons, against 34,224 tons, Aldwarke Main, belonging to 
Messrs. John Brown and Co., Limited, Sheffield, sent 15,056 tons, 
against 6232 tonsin February of last year ; Thorncliffe, 13,064 tons, 


In the iron market there has been some movement affecting the 
Lincolnshire iron trade, Lincolnshire No. 3 foundry has advanced 
23. from 47s. 6d. to 493. 6d.; No. 4 forge has risen from 45s. 6d. to 
463. 6d., being an advance of Is. per ton. West Coast hematites 
are now quoted at 68s, per ton ; East Coast hematites, 63s. ; bar 
iron, £6 5s. In the steel trade business is fairly satisfactory, more 
particularly in the special steels which are now in ever-increasing 
request. The heavy industries generally cannot be said to have 
altered during the week. The long expected improvement in the 
railway material trade has not yet taken place, although a fair 
amount of work is being done, especially on orders recently received 
from the Colonies, 

The foreign trade in cutlery during February was £42,354, as 
compared with £45,790 for February of last year; for the two 
completed months £101,929, against £99,620. The decreasing 
markets for the month were Russia, Sweden, Belgium, United 
States, Foreign West Indies, Chili, British South Africa, Australia, 
and New Zealand. The increasing markets were Norway, 
Germany, Netherlands, France, Spain and Canaries, Brazil, 
Argentine Republic, British East Indies, and Canada. In hard- 
ware the export trade for the month amounted to £149,691, which 
is almost precisely the value done in February of 1904, £149,070 ; 
for the two months, £302,774, against £305,929. The decreasing 
markets for the month were Russia, Sweden, Norway, Belgium, 
Spain and Canaries, New Zealand, Australia, United States, 
British South Africa, and British East Indies. | Increases were 
shown by Germany, Netherlands, France, Foreign West Indies, 
Chili, Brazil, and Argentine Republic. Taking tke entire sec- 
tion—cutlery, hardware, implements, and instruments—tbe total 
export trade for the month is £367,274, against £352,425; for 
the two months, £758 003, against £740,591, the aggregate 
increase on the month being, therefore, £14,849, and the two 
months, £17,409, 

At the annual meeting of the shareholders of Messrs. William 
Jessop and Sons, Limited, Brightside Works, Sheffield, held on 
the 6th inst., the chairman said that the directors congratulated 
themselveson having presented a very satisfactory report, especially 
having regard to the general state of the country, the restricted 
trade, and the keen competition they had to meet. Mr. A. J. 
Hobson, one of the directors, gave a report of the factory 
established in the United States for the purpose of supplying their 
customers in that market. He stated that the plant they had put 
up at Little Washington, near Pittsburg, was exceedingly well 
pe: teal modern, and up-to-date. By that plant they were enabled 
partly to retain work they would otherwise have lost, partly to 
supply steel, which they had not for many years supplied from 
Sheffield, and which certainly they could not supply from Sheffield. 
By supplying the additional kinds of steel that they were able to 
make in America, they had been able to retain business which, if 
they had not had the assistance of these American works, they 
would certainly have lost. Their plant in the States did not 
duplicate that in Sheffield, but was restricted to melting furnaces 
and sheet rolling mills. They made no rod or tool steel in America, 
and did not purpose at present to do so. 

Messrs. Vickers, Sons and Maxim, Limited, River Don Works, 
Sheffield, in their annual report just issued, state that the results 
of the past year have justified the hope expressed a year ago, and 
that the prospects for 1905 are quite satisfactory. The Hadfield 
Steel Foundry Company, Limited, Sheffield, have also issued their 
annual report this week. The directors state that the prospects 
for the current year’s trade are satisfactory. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE p*g iron market has been in sellers’ favour during the last 
week or so, business being rather animated, and prices have moved 
upwards substantially. This bas been brought about by a 
recrudescence of speculation in Cleveland warrants, induced ina 
great measure by the very encouraging news from the United 
States, where another ‘‘boom” appears to be in progress. Con- 
sumption is increasing faster than production, though every avail- 
able idle furnace is being got ready as quickly as possible ; stocks 
are declining at a good rate, and prices advance. This favours 
the idea that is generally entertained that American consumers 
will before long be buying pig iron from this district, as in 1902 
and 1905, That has been the opinion held since the early autumn, 
and it has been the mainspring of the gamble in warrants that has 
been going on since October. But at present Cleveland makers 
cannot very well supply their iron to the United States, for too 
much is asked for it. No. 3 could not be delivered at the ports in 
America under 72s. per ton, taking 49s. 3d. as the f.o.b. price 
here, for in addition to the freight 163. 8d. per ton duty has to be 
paid, and 72s, is more than will be accepted for American iron by 
several shillings per ton. 

The price of Cleveland warrants is on a higher range than it was 
last week. The best figure touched since speculators began to 
operate in October was 51s. 04d. cash buyers on December 30th, 
and afterwards the tendency was rather in favour of buyers till 
47s. 5d. was reached on the 6th ult. Since then until last week 
there was not much movement. On Monday of this week as much 
as 50s. 6d. was paid, making the rise 2s, 5d. per ton within a week, 
all on the strength of good reports from America, which encouraged 
the speculators. That figure was not, however, maintained, as 
some of the operators have been realising in order to secure profits, 
but 50s. ld. cash was paid on Wednesday, as compared with 
49s, 1d. cash when the month opened, and 47s, 104d. cash a fort- 
night ago. 

Cleveland foundry iron has gone up in sympathy with the rise 
in warrants, but legitimate business has been hampered, the 
advance being too rapid for them to believe that it will be main- 
tained. About a fortnight ago second hands were selling No. 3 
rather freely at 47s. per ton f.o.b., now 49s. 3d. is the regular 
figure, and 49s. 6d. has been paid for several brands. Of course 
the advent of the spring season is in favour of the makers, as also 
is the revival in the finished iron and steel industries. But, on 
the other hand, it cannot be denied that there is a rather heavy 
over-production of Cleveland iron, this being evident from the 
heavy increase in the stock in the public warrant stores. Nearly 
one-third of all the Cleveland iron which is being produced at the 
present time is being lodged in Connal’s stores. Never has there 
been so rapid an increase in these stores, and whereas last July 
they only held 78,013 tons of Cleveland iron, now the stock is 
291,221 tons, and over 1990 tons has been added each day this 
month. No. 1 Cleveland iron is at 50s. 9d.; and No. 4 foundry at 
48s, 3d. The lower qualities are a good deal cheaper ; thus, No. 4 
forge can be bought at 44s, 6d., whereas with No. 3 at 49s. 3d. it 
should be realising 48s. 3d. Mottled iron is at 44s., and white at 
43s. 6d. As little, therefore, of the lower qualities as possible is 
being produced, and it is believed that now not more than 30 per 
cent, of the production is below No. 3 in quality. 

The hematite iron trade continues unsatisfactory so far as 
regards prices, for they have dropped 6d. per ton at the same 
time that No. 3 Cleveland iron has gone up 3s. And yet there is 
no more stock of hematite in the public stores than 300 tons, 
while the stock of Cleveland iron there approaches 300,000 tons. 
Mixed numbers of East Coast hematite pig iron can readily be got 
at 54s. 6d. per ton; No. 1 is at 55s.; a No. 4 at 52s. Rubio ore 
is at 15s. per ton c.i.f. Tees, but sales are quiet. 

The shipments of pig iron from the Cleveland district this 
month show some improvement, especially to oversea destinations. 
Up to Wednesday night they reached 23,228 tons, as compared 
with 14,682 tons last month, 19,999 tons in February, 1904; and 
32,436 tons in February, 1903. 

With regard to the Cargo Fleet Ironworks, the chairman (Sir 





September, are quite equal to, if they do not exceed, the most 
sanguine expectations of the experts, and another similar furnace 
will be lighted in a few days. The steel-melting department of 
the works will be ready very shortly. The chairman fully 
expects that during the present year the Cargo Fleet Company 
will be able to pay a dividend on its share capital. : rea 

The improvement in the finished iron and steel industries is 
maintained, and most of the works are well employed. The 
Britannia Steel Works, Middlesbrough, were closed last Saturday 
for two or three months, not because trade is bad, but because 
alterations are to be made. Some 900 men got their notices, buta 
considerable number of these will be employed in carrying out the 
alterations. The price of steel ship plates is £5 17s. 6d.; iron 
ship plates, £6 2s. 6d.; steel ship angles, £5 103.; iron ship angles, 

7s. 6d.; packing iron, £5; iron ship rivets, £7 7s. 6d.; steel 
bars, £6 5s.; and iron bars, £6 7s. 6d.; all less 24 percent. Heavy 
steel rails are at £5 net at works. At the annual meeting of the 
shareholders of the South Durham Steel and iron Compary at 
Stockton the chairman stated that the company at their three 
works are now producing over 1000 tons of steel plates per day, 
and their total output of plates, angles, and other finished 
materials, reaches 7500 tons per week. Last year their profits were 
£80,000 against £35,000 in the previous year. 

Not much is being done in the way of placing orders for new 
steamers just now, but the lull in this respect was only what might 
be looked for after the spurt in the early weeks of this year. 
There is nothing in the freight market yet, nor is there anything 
in prospect to induce shipowners to add to their fleets. In some 
trades freights are the worst on record, and a large number of 
vessels are reported to be running at a loss; many do not earn 
enough to pay the interest to the mortgagees, and it is no uncom- 
mon thing for the latter to foreclose. It would be a good thing 
for the whole trade if many more steamers were laid up. Sir 
Christopher Furness, the chairman of the South Durham Steel and 
Iron Company, himself one of the leading shipowners in the 
country, and largely interested likewise in shipbuilding, speaking 
at the annual meeting of the shareholders of the South Durham 
Company, bore out the statement that the late spurt in shipbuilding 
was not brought about by any improvement in freights, but was 
induced almost entirely by the low prices which shipbuilders 
quoted. These prices were the lowest on record, and tempted a 
good many shipowning firms to give out orders which will keep 
most of the yards going during the greater part of this year. Thus, 
while 1905 will be a busy year with them, it is not likely that ship- 
builders will be able to earn good dividends, particularly as the 
cost of production did not decline at the same rate as the selling 
prices of vessels. Never have such low prices been accepted for 
steamers, but there have been times when plates and other mate- 
rials have been cheaper. 

The strike of shipsmiths and strikers on the Wear and at the 
Hartlepools is stil] in progress against a reduction of wages. The 
number of men directly refusing to agree to terms which were 
accepted three months ago by all the rest of the men at the ship- 
yards does not exceed 300, but their stoppage is now beginning to 
interfere with operations in other departments. Besides this, some 
of the fitters and turners have struck work as a protest against 
what they term the employment of blackleg labour, men having 
been obtained from other districts to undertake the work of the 
malcontents, Some of the imported men have not remained, and 
there is now a rumour that German operatives are to be brought in. 

The coal shipping trade on the Tyne will feel the loss of the 
Tyne Commissioners’ newest and finest staith very keenly. This 
staith, No. 5 at Whitehill Point, after being only a comparatively 
short time—eight months—available, was destroyed by fire on 
Friday night last, the lors to the Commissioners being something 
like £100,000. The machinery was of the hydraulic type, and the 
largest class of steamer could be accommodated. It is believed 
that the fire originated through the overheating of the axle of a 
coal wagon, which set fire to the truck itself. In addition to the 
staith there was destroyed a stack of timber 100 yards long, as well 
fifty wagons and other rolling stock. The Bucknall liner Johan- 
nesburg, which was moored alongside, had a narrow escape. _ 

The directors of Messrs. Robert Stephenson and Co., Limited, 
had to report a loss on the year’s trading of over £16,000, but, 
nevertheless, had a more cheerful report to make to the annual 
meeting. A year ago they had only one ship on order, now they 
have ten at Hebburn, besides which their immense graving dock 
is open, and is proving a very valuable part of the company’s 
business. A year ago they had a few odd orders for locomotives 
at Darlington, now they have contracts for thirty-five large engines, 
ard altogether a great improvement has appeared in the prospects 
of the concern. e 
The coal trade is becoming more favourable for sellers, and 
there is reason to believe that the bottom has been reached in 
prices. An early opening of the Baltic ports is looked for, and 
that has always a most important influence on business. Best 
steam coals are at 8s. 9d. per ton for the current month’s delivery ; 
and best gas coals are at 8s., f.0.b. Furnace cokeisfirm at 15s. 3d. 
per tcn for medium qualities delivered at the Middlesbrough 
furnaces, but foundry coke is somewhat easier, the export demand 
being less satisfactory than has been expected. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has beena considerable amount of activity this week in 
the Scotch iron market. Prices of warrants went up very decidedly 
at the beginning of the week, but there bas since been a good 
deal of fluctuation. The position of the market has been regarded as 
somewhat puzzling, seeing that speculative values have been going 
up together with a steady increase in stocks. The advance in raw 
material has Secome a source of embarr t to cc s, and 
reports are current on ’Change that efforts are being made to 
obtain cheaper supplies of pig iron from other quarters. How far 
these rumours are correct it is impossible to say, but the fact that 
they exist is of itself evidence of the strength of the local market 
for raw iron. 
Business has been done in Cleveland warrants from 50s. 34d. to 
492. 73d. cash, 50s. ld. for delivery in thirteen days, 50s. 14d. 
twenty-seven days, and 50s. 6}d. to 49s. 1ld. one month. Scotch 
warrants are quoted 533. 9d. and Cumberland hematite 58s. 6d. 
r ton. 
ged is a steady demand for Scotch hematite, which is quoted 
by merchants 60s. 9d. per ton for delivery at the West of Scotland 
steel works. 
Since last report an additional furnace has been put in blast, and 
there are now 86 furnaces in operation in Scotland, compared with 
85 in the preceding week, and 84at this time last year. Of the 
total 42 are making hematite, 38 ordinary, and 6 basic iron. 
The prices of Scotch makers’ iron have had a somewhat firmer 
tendency. G.M.B., No. 1, is quoted f a.s. at Glasgow, 55s. ; No, 3, 
52s. ; Carnbroe, No.1, 56s.; No. 3, 53s.; Clyde, No. 1, 58s.; No. 3 
53s. 6d.; Gartsherrie, No. 1, 59s.; No. 3, 54s. ; Summerlee, No 1, 
58s, 6d.; No. 3, 54s. 6d.; Calder, No 1, 593.; No. 3, 54s.; Lang- 
loan, No. 1, 64s.; No. 3, 553.; Coltness, No. 1, 64s 6d.; No. 3, 
54s. 6d.; Glengarnock at Ardrossan, No. 1, 593.; No, 3, 54s. ; 
Eglinton at Ardrossan or Troon, No, 1, 54s. 6d.; No 3, 53s. ; 
Dalmellington at Ayr, No. 1, 56s 6d.; No. 3, 51s. 6d.; Shotts at 
Leith, No. 1, 59s.; No. 3, 54s.; Carron at Grangemouth, No. 1, 
593 ; No. 3, 54s. per ton. 
The shipments of pig iron from Scottish ports in the past week 
amounted to 5245 tons, compared with 6539 in the corresponding 
week of last year. There was despatched to Canada 25 tons, South 
America 140, India 85, Italy 290, Germany 20, Holland 155, 
Belgium 50, China and Japan 915, other countries 279, the coast- 
wise shipments being 3286 tons, compared with 3118 in the corre- 
sponding week of last year. 











against 2896 tons ; Garforth, 11,128 tons, against 864 tons ; and 
Glass Houghton, 11,048, against 7712 tons, 


Christopher Furness) officially states that the results obtained 
from the new furnace, which has been in operation since last 


The arrivals of Middlesbrough pigs at Grangemouth amounted 
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to 11,064 tons, compared with 8954 in the corresponding week, 
showing an increase of 2101 tons. There is a total decrease in these 
imports since the beginning of the year amounting to 19,493 tons. 

‘here is increasing activity in several branches of the manu- 
factured iron and steel trades. Makers of finished iron amd steel 
report a better supply of orders. There is a prospect of steady 
employment for some time, the main difficulty of the business, 
both of the iron and steel manufacturers, is that of making it 
profitable. ‘The prices they have to pay for the raw material are 
too high, compared with the rates they are able to obtain for the 
finished product, and it is difficult at present to secure any 
advantage from customers. 

There is a great activity in the sheet trade, with one or two big 
foreign contracts announced, and the prospects of the tube-making 
industry are improving so far as the amount of available work is 
concerned. This latter branch, however, is still contending with 
extreme competition, 

The outlook in the engineering trades appears to be gradually 
brightening ; there is a large amount of work in the shape of 
specialities. Marine engineers are well booked forward, electrical 
engineers seem to be very busy, and makers of sugar-crushing 
plant have good orders coming forward. 

The position of the coal trade is fairly encouraging. As was to 
be expected, theshipments tothe Continentare not sogood asin some 
preceding weeks; but there has, on the other hand, been a marked 
improvement in the demand out to the Mediterranean and other 
long-distance voyages. The result is that the coal shipments from 
Scotland, as a whole, show an increase over those of the preceding 
week of 7043 tons, while they are 56,027 tons larger than in the 
corresponding week of last year. The demand for coal for manu- 
facturing purposes at home is steadily expanding, and there is also 
a good business in household coal for home use. Main coal is 
quoted f.o.b. at Glasgow 7s, 6d., ell, 8s. 3d. to 9s., steam 8s. 9d., 
splint 8s. 9d, to 9s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

QUIETNEsS has been the order of the day in connection with the 
steam coal trade. Swansea’s total of coal exports last week did 
not touch 40,000 tons, and the same backward state was noticeable 
atall ports. Delayed tonnage was the statement in some quarters, 
falling demand in others, and it was openly stated on ‘Change, 
Cardiff, that sales of best Admiralty coal had been made under 
13s. This applies to ‘‘ prompt coal,” for, of course, large contracts 
are running, and some days there have been heavy shipments. 
On the 6th nearly 12,000 tons went to Colombo; on the 7th, 
4200 tons, and over 10,000 to Ganoa, and 5500 to Savona; but, as a 
rule, small cargoes figure, and these few in number. On ’Change, 
Wednesday, there was little animation, and it was common report 
that low quotations ruled, and that buyers were able to get small 
concessions. Nothing like a ‘‘ slump” prevails so far, and things 
may right themselves, One good item discussed was that smallsteam 
was in good demand, and 8s. was touched. Monmouthshire semi- 
bituminous shares in degree the slackness. One good contract— 
as regards quantity—was made this week by the Griffin Nantyglo 
Company, Cardiff and Newport—John Lancaster and Co. It is 
stated that this is for about 120,000 tons Monmouthshire semi- 
bituminous, and for something like 11s. per ton f.o.b. Present 
market price for best is lls, 6d. to 11s. 9d. The coal is for the 
Great Southern and Western Railway of Ireland ; cargoes to begin 
running from May. 

losing prices, Cardiff, this week, were as follows :—Best large 
steam, 12s, to 13s. 6d.; best seconds, 12s. 3d. to 12s, 6d.; seconds, 
Ils. 3d. to 11s. 9d.; drys, 12s. 3d. to 12s. 6d.; best smalls, 7s, 9d.; 
best ordinaries, 7s. to 7s. 6d.; seconds, 6s. 6d. to 63. 9d.; inferiors, 
from 6s. Monmouthshire: Best large, 11s. 6d. to lls. 9d.; best 
ordinaries, lls. 3d. to 11s. 6d.; seconds, 10s. 6d. to 10s. 9d. House 
coal: Best, 16s. 9d. to 17s.; best ordinaries, 13s. 6d. to 14s. 6d.; 
seconds, and other kinds, 10s, 6d. to 13s. No.3 Rhondda. 13s, 63.; 
brush, 12s. to 12s. 3d.; small, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 
10s. 6d.; through, 8s. 9d. to 9s.; small, 63. 34. to 6s, 9d. 

Patent fuel, 13s. to 13s. 9d., fair demand. Coke, 163, 3d. to 
16s. 6d., furnace ; foundry, 18s. to 22s, 

Coke manufacturers are busy, and quotations firm. Pitwood, 
16s. 9d. to 17s. Latest:—Prices slightly easier ; a good deal of 
wood is coming from Ireland, and this week from Gothenburg, 
Oporto, Hennebont, &c. In the matter of wood it will be remem- 
bered that in this column the necessity of reforesting the Welsh 
districts has been advocated, and a movement was actually started 
with that 6bject. It is nowstated in farming counties that foreign 
wood of all kinds is coming in at so cheap a rate that replanting is 
abandoned. 

In the anthracite district there is a better tone, and at several 
of the Swansea collieries where three days a week has been the 
rule, nearly a full week is now worked. Prices for best malting, 
20s.; seconds, 17s.; big vein, 12s.; red vein, 10s.; cobbles, 15s.; 
nuts, 15s. 6d. to 17s.; peas, 11s ; culm, 5s. to 5s. 3d.; duff, 3s. 3d. 
to 3s. 6d. Steam coal is quoted at 12s. 9d. to 13s. 3d.; seconds, 
down to 10s. to 10s. 6d.; bunker, 9s. 3d.; small, 6s. to 7s. House 
coal — 3 Rhondda, 12s, 9d. to 13s, 3d. Patent coal, including 
tax, 12s. 

In the Swansea district it is stated that several new enterprises 
in fuel are under consideration. Mr. Corry is erecting a works 
on a part of an old copper works. 

‘*Mabon” presided over the sixth annual meeting of delegates 
at Cardiff on Monday, and in the course of his address congratu- 
lated them upon the success of the Miners’ Federation. The first 
object of their Association—the maintenance of a standard rate of 
wages—had been secured. Two years ago employers had sought 
a reduction of 10 per cent. in wages, but they only got 5 per 
cent. in each succeeding year, and their failure to get the iast 
3}? per cent. reduction was a proof of successful antagonism. 
Referring to their funds, one reason they had not been able to 
put more money to their credit was that so much had been 
spent in litigation, and of that the chief item was the stop-day 
action ; the others were in protecting members in the lower 
grade, and contesting points of law in the Courts of Appeal. 
** Mabon” then entered upon a lengthy reference to the stop-day 
action, justifying the course taken, and next proceeded to deal 
with the Parliamentary Fund, warning the members to avoid 
differences likely to cause a split in the Federation camp, for 
before the next annual meeting they would be endeavouring to 
reconstruct their own Conciliation Board and renew the agreement 
with the employers. In conclusion the president gave some account 
of his experience with American workmen, and commented upon the 
suffering they had undergone through their indifference to their 
trade unions. Mr. Bruce, in proposing a vote of thanks to 
‘** Mabon,” advocated the establishment of an out-of-work fund ; 
and with respect to the Conciliation Board of the future, inti- 
mated that the sooner they began to discuss it the better, that 
they had now £160,000 in their fund, and he was strongly in 
favour of at once opening negotiations. Consumers of Welsh coal 
should know the conditions under which the men worked ; the 
men ought to know the conditions under which they would work 
after the year ; and the public should know the relationship be- 
tween employers and workmen. 

Mr. Bruce, who is Vice-president of the Federation, has taken 
up the very important question of the legal enfranchisement of 
leasehold premises, Wales now abounds in colliers’ cottages, and 
Mr. Bruce points out that as the law now stands, when the lease 
falls in, the property reverts to the owner of the land. This 
promises to be taken up strongly by the colliers. 

In the tin-plate districts it was reported last week that, owing 
to the decline in foreign competition, temporarily, the demand for 
home-made bars was increasing. Up to the middle of the week 
there has been no importation of steel billets from Baltimore, and 
the only cargoes to hand have been 1550 steel bars from Rotter- 





dam, and 915 tons from Antwerp, with 326 tons of blooms, all con- 
signed to Newport. 

Heavy rails continue in evidence at the chief works, Dowlais 
figuring principally, with a moderate quantity of small tram and 
light section rails for collieries. I note also amongst make, a fair 
quantity of fish-plates, billets, and merchant bar. 

The principal export of iron and steel sent from Cardiff was 
2800 tons steel rails for Alexandria, the same vessel taking out 2000 
tons of coal and 200 tons of ccke. 

Rails from Newport were also despatched on home account, 
principally for the G.W.R. 

It has n notified that Tredegar iron and steel have been 
placed on the Admiralty list. 

On ‘Change, Swansea, this week there was a large attendance of 
buyers from London and the Midlands, and the usual contention 
as to prices. Tin-plate manufacturers are firm in holding to 
quotations, and are considered to have solid reason by the advance 
of pig iron and the animation in the tin-plate trade. Pig iron 
shows an advance of 3d. in Scotch, 1s, 2d. in Middlesbrough, and 
ls. 3d. in hematite; the tendency is upward. Steel bars remain. 
Latest prices :—Glasgow pig iron, 53s, 9d.; Middlesbrough No. 3, 
49s. 104d.; hematite warrants, 58s. 6d.; Welsh bars, £6 to £6 5s.; 
sheet iron, £8 to £8 2s. 6d.; steel sheets, £7 15s. to £8 ; steel rails, 
aga £5 to £5 7s. 6d.; light, £6 to £6 7s. 6d.; Bessemer steel 
tin-plate bars, £4 5s. to £4 6s, 3d.; Siemens best, £4 7s. 6d. to 
£4 8s, 9d. 

Tin-plates :—Bessemer steel coke, 12s. to 12s. 3d.; Siemens, 
12s, 3d. to 12s, 6d.; ternes, 22s., 23s., 24s.; big sheets fur galvanis- 
ing, 6ft. by 3ft. by 30 g. per ton, £8 15s. to £8 17s. 6d.; finished 
black plate, £8 10s, to £8 12s. 6d. Block tin, £133 7s. 6d. 
Spelter, £23 15s. Lead, £12 5s. Copper, Chili bars, £67 lis, 
Iron ore, 14s. 

Notices by all the men of the Duffryn Works, Morriston, 
engaged in the steel smelting and bar mill departments, were 
handed in on Monday. They ask for a revision of rates which 
should yield, they urge, an increase of 124 per cent. 

As at at the tin-plate works at present, trade there is exceptionally 
gocd. Shipments last week totalled 106,232 boxes, a quantity 
which would have told largely on stock but for the fact that 
100,038 boxes came from the work, leaving stocks at 180,160 boxes. 

As intimated in my last letter, large despatches took place of 
plates to Russia, the Far East, and other quarters, and important 
loadings are going on this week. 

Colliery developments at Pontardulais are hopeful. One seam, 
3ft. 6in., has been struck. Some labour dispute at the Clayton 
tin-plate works is now proceeding amongst the cold roll boys. 

Beaufort Works will very likely restart in April. The Electric 
Power Bill, connecting Carmarthen with the South Wales district, 
has gone on for second reading. 

It is officially announced that there has been a satisfactory 
increase in coal and tin-plate exports for February. Coal, coke, 
= patent fuel show an increase of 546,993 tons, and tin-plates 
4604 tons, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tue bright and healthy tone of previous weeks has been well 
maintained on the Silesian iron market. Pig iron is very firm, snd 
the demand for foundry pig has been particularly brisk. In the 
malleable iron department orders come in freely, and the majority 
of the mills are engaged to their fullest capacity. For semi- 
finished steel a strong inquiry was reported during the week, and 
scrap iron shows more life than previously. (Grirders sell freely, 
and the situation of the plate and sheet trade has been more satis- 
factory, three to four weeks being the term of delivery generally 
asked 


the coal market is far more peolihe: then it has been before, which 
is due principally to the strike in Belgium, 

Satisfactory, if not very brilliant, accounts are given of the 
Belgian iron industry, which has been well engaged in most 
de: ments. Pig iron sells freely at slightly raised quotations, 
and export in finished iron is reported to be lively, whereas home 
demand lacks strength, and the keenness of competition prevents 
any material progress in this department. 

Coal has met with an advance in price on the Belgian market, 
and the condition all round is satisfactory, demand being very 
strong. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market still keeps dull, owing to the scarcity of 
tonnage. House coal is in fair demand. The quantity of coal 
shipped for week ending March 4th was 78,990 tons—foreign, 
62,130 tons; coastwise, 16,860 tons. Imports for the week 
ending March 7th:—Iron ore, 3750 tons; steel bars, &c., 46:30 
tons ; slates, 94 tons ; pitwood, 3267 loads. 

Coal:—Best steam, lls. 3d. to 11s. 6d.; seconds, 10s, 3d. to 
10s. 6d.; house coal, best, 15s.; dock screenings, 6s. . to 7s.; 
smiths’ coal, 9s. Pig iron:—Hematite warrants, 58s. 6d.; Middles- 
brough, No. 3, 493. 11d., f 0.b. Cumberland prompt. Iron ore :—- 
Rubio, 14s. 3d.; Tafna, 15s. to 15s. 3d. Steel :—Rails, heavy 
sections, £5 to £5 7s, 6d.; light ditto, £6 to £6 7s. 6d.; Bessemer 
steel tin-plate bars, £4 5s. to £4 6s, 3d.; Siemens steel tin-plate 
bars, £4 7s. 6d. to £4 8s. 9d., all delivered in the district, cash. 
Tin-plates :—Bessemer steel coke, 12s. to 12s, 3d. ; Siemens, coke 
finish, 12s. 3d. to 12s. 6d. Pitwood:—1l7s., 17s. 3d., ex ship, 
London Exchange telegrams :—Copper, £67 15s. to £67 17s. 6d.; 
Straits tin, £133 2s. 6d. to £133 5s, 

Freights steady. 








NAVAL ENGINEER APPOINTMENTS, 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—W. J. Brown, to the Royal Oak, on re- 
commissioning; A. E. L. Westaway, to the Cesar, on recom- 
missioning. 

Engineer Captains.—J. E. Chase, to the President, for temporary 
service in connection with oil fuel, turbine machinery and water 
tube boilers; J. S. Sanders, to the King Edward VII., for service 
on Staff of the Commander-in-Chief of the Atlantic Fleet. 

Engineer Lieutenants.—R. D. Nelson, to the King Edward VII., 
to assist engineer captain as above; W. C. S. P. Bartwell, to the 
Pembroke, additional, for the Swale; H. J. Little, to the Vivid, 
for the Kale; H. E. H. Ash, to the Hermione; H. W. Irish, to 
the Brilliant, additional, for the Spanker ;;W. W. Newton, to the 
Fire Queen, supernumerary ; E. J. Allen, to the Amphitrite, on 
relief ; H. V. H. Watch, to the Bulwark, additional, to assist the 
engineer captain on the Staff of Commander-in-Chief of the 
Mediterranean ; D. Black, to the Research, on recommissioning ; 
J. N. Tucker and H. Goold, to the Ciesar, on recommissioning ; 
G. H. Fletcher, to the Vivid, supernumerary ; T. G. Procter, to 
the Royal Oak, on recommissioning ; G, M. Gay, to the Pembroke, 
additional, for the Attentive. 

Engineer Sub-lieutenants.—H. R. Baker, to the Diadem, and 
to the Ocean on arrival; W. G. Main, to the Cwsar, on recom- 
missioning. 

Artificer Engineers.—J. H. Fenton, to the Royal Oak, on re- 





An all-round improvement has been noticed on the Rhenish- 
Westphalian iron market since the strike has ended, and prospects 
brighten perceptibly. Japan is reported to have sent inquiries for 
railway rolling stock to several large iron and steel works, and the 
export trade in general has been more animated than previously. 
The slight advance in prices that took place a short time ago has 
continued. With Holland and Switzeriand a satisfactory trade is 
being done. Of the total deliveries of the German Steel 
Convention, in January, 1905, 127,082t. were semi-finished steel ; 
112,804 t. railway material; and 137,079t. sectional iron. Total 
deliveries of the Convention during the period from March Ist, 
1904, to 3ist of January, 1905, were 4,202,765 t., of which 
1,477,693 t. were semi-finished steel—72-65 per cent. inland, and 
27-35 per cent. foreign ; railway material, 1,275,922 t.—76-14 per 
cent. inland, 23-86 per cent. foreign ; sectional iron, 1,449,150 t. 
—76-94 per cent. inland, 23-03 per cent foreign. For the first 
four months of the present year local requirements in sectional iron 
have seen chiefly covered now ; from North Germany, however, a 
lively demand is still expected to come in, The German rivet 
makers, at a recent meeting, resolved to fix a unit price for all 
sorts of rivets, fora period of some months ; the new prices that 
are in better proportion to those for raw material, will mean a 
slight advance against former prices. 

o the Schalker Gruben und Hiitten Verein permission has 
been granted to commence operations in Russia for obtaining 
manganese ore and other metals to be found in the Kutais depart- 
ment, and in other districts. 

All the pits in Silesia have again been worked in the past week, 
although at some only a percentage of the men have resumed 
work, An exceedingly brisk business is done in coal, and demand, 
both for imzacdiate and forward delivery, increases from week to 
week. During the period from the Ist to 15th of February, total 
deliveries of the Upper Silesian pits were, in spite of the strike, 
7778 wagons per day, or 21 wagons more than in the last two 
weeks of January. Prospects regarding the further development 
of the Silesian coal market are bright. The duty free import of 
coal to Russia, that ended with the 24th of February, has been 
prolonged for a further two weeks. The strike on the Warschan- 
Wiener Railway, however, prevents a brisk export in coal to 
Russia. Silesian coke isin strong request, in spite of the rise in 
quotations, and the increased output is readily consumed. 

The Rhenish- Westphalian Coal Convention intends ma‘ntaining 
the winter quotations for inland sales during the two summer 
quarters. Shipments in coal, coke, and briquettes, during the 
period from the Ist to 15th of February of present year, have been 
816,400 t., or 65,310 t. per day, against 2,392,480 t., or 191,400 t. 
per day, during the same period the year before, which shows a 
decrease of 65-9 per cent. for this year. At present a vigorous 
activity is to be observed at the Rbenish- Westphalian pits, and the 
tone all round is strong. A change has not taken place in the 
condition of the Austro-Hungarian iron industry, but the former 
tone has been well maintained in all trades, and in some branches 
liveliness has even increased since last report. Bars, for instance, 
and sectional iron, are in better request than formerly, and 
inquiries in the plate trade have likewise been slightly increasing. 

Very good accounts are given of the present position of the 
Austro-Hungarian coal market, which has shown pore anima- 
tion for the last two weeks, and promises to be active and brisk for 
the next few months. Forward orders arenumerous. Some sugar 
mills have even been induced by the rising competition now pre- 
vailing in the coal trade to place contracts for several years, A 
falling off in the demand for gas coal can be noticed, while coal for 
coke-making remains in good request. In Bohemian brown coal 
demand is strong, and prices have shown an upward tendency. 
Deliveries in the North-West Bohemian districts last month were 
16,273 wagons higher than in previous month. 

The French iron industry maintains its fairly lively tone, and a 
firm tendency can be noticed generally ; some branches still com- 
plain of the insufficient amount of work that is obtainable, but, on 
the whole, employment has increased. 

Stocks in coal decrease in France, and the present position of 





ce issioning ; F. H. Redcliffe, to the Cesar, on recommissioning. 
Acting Artificer Engineer.—A. W. P. Boss, to the Cesar, on 
recommissioning. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Messrs. LASSEN AND Hort inform us that they kLave 
appointed Messrs, Swallow and Gray, of 18, Grainger-street 
West, Newcastle, as their Newcastle agents, in place of Mr. 
Michael Watson, deceased. 

Tue late Charing Cross and Strand Electricity Supply Corpora- 
tion, Limited, informs us that on Wednesday last, the 8th inst., the 
style and title of this Corporation was altered to ‘‘ The Charing 
Cross, West End, and City Electricity Supply Company, Limited,” 
by which name it will hereafter be known. 

WE have received from the Brush Electrical Engineering 
Company, Limited, of Loughborough and London, a neatly- 
bound copy of ‘‘ Hazell’s Annual for 1905.” It contains, as the 
principal advertisement of the senders, a folded plate, illustrat 
ing the different patterns of tramcars made by this firm. This 
form of advertisement is to be highly commended. 

WE note that in the result of the recent competitive examination 
for assistant civil engineers at the Admiralty the name of Mr. 
Roland Dudley placed first on the list, out of from twenty to 
thirty candidates, for two appointments. Mr. Dudley received 
his training as a municipal engineer with Mr. D. M. Jenkins, the 
Borough and Waterworks Engineer of Neath, South Wales, having 
previously to that had experience in sewage works and canal main- 
tenance in the Midlands, 


Mr. W. A. CHAMEN, chief engineer and manager of the electricity 
department of the Glasgow Corporation, has resigned his post, 
having accepted a pcsition of responsibility with Messrs, Bramwell 
and Harris. The electricity committee, in agreeing to Mr, Chamen’s 
resignation, place on record their high appreciation of the valuable 
services which he has rendered to the Corporation and the city 
during the seven years he has acted as chief engineer of the 
electricity department. In room of Mr. Chamen, the committee 
recommend the appointment of Mr. W. W. Lackie, the present 
chief assistant, and that his salary—at present £500—be fixed at 
£800, rising to £1000. Mr. Alexander Page—at present Mr. 
Lackie’s junior—is recommended as chief assistant in room of Mr. 
Jackie, at a salary of £500. Mr. Charles A. King, the permanent 
way engineer of the Glasgow Corporation Tramways, who has been 
in the service of the Corporation for five and a-half years, has 
resigned his position, and has accepted a similar post under Mr. 
John Young, manager of the Metropolitan District Railway, He 
takes up his new duties under Mr. Young at an early date, 








ConTRActs.—Messrs, Graham, Morton and Co., engineers and 
contractors, have secured the contract for the installation of an 
extensive boat-loading plant for Seaham Harbour. 


Tue Cape To Carro RatLway.—Good progress is being made 
with the extension northward from the Victoria Falls of the 
Cape to Cairo Railway, and there is every reason to believe that 
the railhead will be at Kalomo, the administrative centre of North- 
West Rhodesia—Barotseland—before next June, The further ex- 
tension of the line for a distance of 250 miles beyond Kalomo will 
be taken in hand by the Mashonaland Railway, which is working 
the line from Umtali, Salisbury, Bulawayo, and northward, and the 
terminus of the new extension atBroken Hill will be reached early 
next year. There will then be continuous railway communication 
from Cape Town to within 100 miles of the south-east corner of the 
Congo Free State, a total distance of some 2000 miles. 
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CATALOGUES. 


Kramos, Limited, Bath.—List No, 2, High-speed Electric 
Drilling Machines, 

W. AND F. Taorn, Lower Grosvenor-street, London, 8.W.— 
Illustrated catalogue of the Silvertown electric carriages. 

GAUKROGER, SYKES AND Roperts, Limited, Halifax.—Illus- 
trated price list of gun-metal, steam, and radiator fittings, 

BRRKEFELD Fitter Company, Limited, 121, Oxford-street, 
London,—Price list of the ‘‘ Winco” semi-rotary wing pumps, 

Bretr’s Parent Livrer Company, Limited, Coventry.—A 
circular issued by this firm advertises Brett’s mechanical drop 
hammer and power presses. 

UniTepD Assestos Company, Limited, Dock House, Billiter- 
street, London.—This is a revised and enlarged edition of a 
pamphlet on non-conducting coverings, 

HARDY AND PADMORE, Limited, Worcester, have sent us three 
large sheets on which are depicted selections of full size sections of 
various kinds of stock pattern manholes. 

W. H. Baitey anp Co., Limited, Salford, Manchester.—Part 9 
of Section 1 of Bailey’s catalogues deals with valves for power 
stations, works, &c , such as gate, sluice, and automatic exhaust 
valves, 

Mrireters Watson Company, Limited, Glasgow. —- Leaflet 
illustrating and describing the Diesel oil engine. We learn that 
over 900 of these engines are now in operation yielding 45,000 
brake horse-power. 

KENNICOTT WATER SOFTENER COMPANY, 29, Great St. Helens, 
London,—A little pamphlet from this firtn describes the Kennicott 
continuous water softener of the ‘‘tipping-box” type. This has 
been designed for use in small installations, 

CHAMBERS, Scott AND Uo., Motherwell, N.B —Circular No. 6 
dea's with modern electric winches of the spur gear drum type, with 
all gearing substantially mounted on one sole-plate, and the motor 
and controlling apparatus conveniently arranged. 

MarsdALL, Sons AND Co , Limited, Gainsborough.—A souvenir 
of the visit of Mr. Chamberlain to this town has been sent us. It 
e?ntains illustrations of the Britannia Ironworks, and interesting 
views of work carried out by this firm in all parts of the world. 

DAvikgs, KENT AND Stewart, Limited, 17, Berners-street, Oxford- 
street, W.—A new catalogue of electrical accessories published by 
this firm contains illustrations and prices of over 200 appliances 
irom bell wire to arc lamps. The book is bound in a highly 
artistic wrapper. 

Brush Evecrrica, ENGINEERING Company, Limited, Belvedere- 
road, London, and Loughborough.— This company’s Bulletin No. 10 
is devoted to transformerr. It is a tasteful production, and shows 
very clearly the improvement which has taken place in transformer 
construction and practice. 

S. A. DANIELL. Limited, Eiward-stresat Parade, Birmingham. 
Price list of the Lion brand stocks, taps, dies, and tap wrenches for 
bolt screwing Whitworth standard threads, The principal features 
of these appliances are their lightness and portability. They are 
of British manufacture throughout. 

CHARLES WICKSTEED AND Co., Kettering.—The Wicksteed new 
patent flexible shaft forms the subject of this pamphlet. Illustra- 
tions are given showing its application to drill presses, staying and 
tapping, friction reversing gear for tube expanders, tube beaders, 
tube cutters, and telescopic shafts. 

Aron Exectricity Meter, Limited, 114, Union-street, London, 
$.E.—A pamphlet on the Aron alternating current motor meter 
describes in a clear and brief form the operation and construction 
of this instrument. The agents are the General Electric Company, 
Limited, 71, Queen Victoria-street, E.C. 

J. W. JACKMAN AND Co., Limited, 39, Victoria-street, London. 
—Catalogues Nos. 10 and 11., No. 10 describes the Steele-Harvey 
oil fuel, metal melting, and refining furnace; No. 11 is devoted to 
foundry equipment in general, such ascore machines, sand screens, 
mouiding machines, air compressors, &c. 

BELL Rock BeLtTina CoMPANY, 7, Brazennose-street, Manchester. 

This firm has issued an ingenious diagram showing the width and 
thickness of leather belting required to transmit a given horse- 
power at given speeds, There are also examples which show 
by simple calculation how the diagram may be used. 

K. C. ATKINS AND Co., Indianapolis, Ind., U.S.A —This firm 
has issued a band sawyer’s hand-book, which contains a treatise 
on the operation and care of these saws. To all users of wood- 
working machinery the little pamphlet ought to be a useful com- 
panion, The English agents are A. Ransome and Co., Limited, 
Newark and London. 

MIRRLEES WatTsoN Company, Limited, Glasgow.—General 
Catalogue C%, devoted to condensing plant. This firm makes 
three types, namely, (1) surface condensing, (2) jet condensing of 
the parallel flow type, and (3) jet condensing of the counter-current 
type. Examples of each type are illustrated and described very 
clearly. 

PowER SAVING PuLLEY Company, Arcade-chambers, St. Mary’s- 
gate, Manchester.—This booklet contains a treatise on the ‘‘ Trans- 
mission of Power by Belting,” which may be read with advantage 
by users of power. The most noteworthy feature of the booklet 
is the unobtrusive manner in which this firm’s speciality, consisting 
of a pulley with a fibre-covered periphery, is advertised. 

JONES AND LAMSON MACHINE COMPANY, Springfield, Vermont, 
U.S.A.—This is a handsome book devoted exclusively to the well- 
known Hartness flat turret lathe. The book opens with a brief 
historical retrospect in which the progress made in the evolution of 
this lathe is traced. This is followed by a good description 
of the tool, together with instructions respecting its operation. 
The manner in which the book is produced is worthy of the greatest 
praise, the illustrations being of the highest quality. 

WEBSTER AND BENNETT, Coventry.—The new catalogue of 
machine tools produced by this house is a sumptuous publication, 
and will compare favourably with the best productions from 
Ameriea, than which it would be difficult to bestow higher praise. 
The book deals with boring and turning mills, multiple drilling 
machines, profiling and milling machines, turret, screw-cutting, 
and brass finishers’ lathes. The arrangement of the subject matter 
is good, the work being classified in sections and indexed. 

HASLAM FOUNDRY AND ENGINEERING CoMPANY, Limited, Union 
Foundry, Derby.—This catalogue is devoted exclusively to ice- 
making and refrigerating machinery in which anhydrous ammonia 
is the cooling agent. The book contains practically all the various 
patterns of machines made by this firm on the above system, 
together with ammonia condensers and air coolers. Much useful 
information relating to insulation and other matters tends to make 
the book one of great utility to all whoare interested in the subject 
of ice-making and cooling. 

Wo LsELEY Toot AND Motor Car Company, Limited, Adderley 
Park, Birmingham.—This firm has sent us an illustrated catalogue 
of petrol cars for commercial purposes, These include a 10cwt. 
delivery van, with 8 horse-power engine ; a l-ton delivery van, 
with 12 horse-power engine; a 2-ton wagon, with 20 horse-power 
motor; and two different sizes of omnibuses, with this firm’s 
system of power generation and transmission. We have also to 
acknowledge the receipt of a hand-book on the Wolseley light car, 
which is intended for the users of these vehicles, being devoted to 
‘* Hints and directions on the care and management of the 6 horse- 
power Wolseley light car”; and also the Wolseley Pocket-book 
for Automobilists, containing mileage charts and useful memo- 
randa relating to Wolseley vehicles. This is a very handy 
publication, and one which will be welcome to all motor car users, 
It has a leather binding, and contains an insurance coupon, 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. Roots, M.J. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings, 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ojice of opposition to the grant of a Patent. 





STEAM BOILERS. 

3241. February 9th, 1904.—IMPROVEMENTS IN JOINTS FOR STEAM 
Borer Tubes.—l, J. EL. Johanssen, of 23, Beredarebansgatan, 
Stockholm, Sweden, Date under International Convention, 
lth February, 1903. 

This invention relates to improved means for effecting automatic 

tightening between the tubes of the boiler and the part connected 

therewith, the object being to employ the steam pressure existing 
in the boiler for the purpose of making a tight joint in water-tube, 
marine, and locomotive boilers, or any boiler subject to vibration. 

This arrangement permits of a certain amount of play or move- 

ment between the tubes and the connecting part, a movement that 

cannot in the ordinary boiler tube take place without leakage. 

There are four figures, Fig. 1 shows a portion of the boiler with 

the tubes so fitted, and Fig. 2 shows the joint on an enlarged scale. 

The connecting tubes a in which the ends of the tubes / are inserted 

have an elliptical or similar cross section, The tubes / pass through 

the connecting tubes a, and on the projecting end of every tube / 

a nut « is screwed, which may be easily removed to clean the tube. 

The inner edge of the nut ¢ when screwed tight abuts against one 

side of the connecting tube «, the opposite side of which presses 
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Fig.1. 


against a flange (/ on tho tube b. Th» connecting tute a is thus 
compressed between the nut ¢ and the flange ¢, and in consequence 
of its spring fits constantly and tightly against both the parts d and 
c. A further tightening is effected between the two surfaces by 
the pressure of the steam within the boiler, and the higher this 
pressure is the more complete the tightening becomes between the 
outside of the tube « and the parts abutting against it. This 
arrangement permits a certain degree of movement between the 
tube } and the connecting piece, and the pressure of the steam 
within holds the joints steam tight under vibration. The steam 
enters the connecting tube through the openings ¢ in the tube 4, 
and similar openings / are made in the ring /, which fits round the 
tube l. This serves to prevent too great an external compression 
of the connecting tube a. Each set of tubes—Fig. 1—communicates 
with an upper main tube + and a lower main tube s. ‘The tube r 
leads tothe steam dome ¢. Immediately above and below every 
set of tubes, cocks » ¢ are fitted. By shutting off a pair of cocks 
a set of tubes can be removed even under a fierce fire in the 
furnace.— March 1st, 1905. 


INTERNAL COMBUSTION ENGINES. 
2190. January 28th, 1904.—IMPROVEMENTS IN AND CONNECTED 
WITH THE GOVERNIXG OF INTERNAL COMBUSTION ENGINES, 
C. R. Garrard, 12, St. Charles’-square, London, and another. 
This invention relates to the governing of internal combustion 
engines by retarding the closing of the inlet valve by providing it 
with a dashpot piston or atmospheric cushion, and arranging the 
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governor to vary the area or outlet passage of the air employed to 
control the closing of the valve. There is one figure, a sectional 








elevation ; @ is the inlet valve of the engine held to its seat by the 
usual spring }, while ¢ is the dashpot piston fitted to the stem of 





the valve a. The upper side of the piston ¢ is in free communica- 
tion with the atmosphere by holes g, of sufficient area to prevent 
appreciable resistance to upward movement. This resistance may 
be further decreased by fitting non-return valves h / in the piston. 
The discharge passage d of the cylinder ¢ is controlled by the 
throttle valve f, which is connected to the governor of the engine. 
The period during which the inlet valve may be retained open is 
regulated by setting the governor.—lehruary 22nd, 1905. 


17,200. August 5th, 1904.—AN ImpROvED CARBURETTER FOR 
INTERNAL COMBUSTION ENGINES, AND THE LIKE, Dr. Walter 
Theim and another, Halle-on-the-Saale, Prussia. 

This relates to a carburetter in which the liquid is introduced in 
separate small quantities, corresponding to the quantity of air, and 
is distributed in the carburetter on a large surface in order com- 
pletely toevaporate it. There aretwo figures. Fig. 1is a vertical 
section in an axial plane. Fig. 2 is a section a‘ right angles with 
Fig. 1. « is a rotating suction drum which delivers the mixture 
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to the engine by the pipe 7; / is an exterior casing containing 

water, presumably jacket water. The rotation of the drum on 

its spindle also rotates the chain wheel g, fixed to the same spindle. 

The chain wheel g drives by means of the chain the chain wheel f 

on the spindle of the rotary spirit feeder e. The specification does 

not describe the construction of the distributor or feedere. The 
air enters through the pipe ¢, and traverses the surfaces of the 
zigzag channel }, picking up in its way, evaporating and mixing 
with the carburetting liquid descending the channel and fed by the 
pipe 4 from the feedere. The gaseous mixture passes from the 
mixing channel at d into the space 4. The suction drum a then 
withdraws the mixture from the space /, and delivers it by the pipe 
to the engine. There is nothing in the specification to indicate 
how the drum « draws in the mixture from é and delivers it by the 
pipe 7, or what is the construction of the drum a. The specifica- 
tion is abridged owing to the possibilities of such a construction of 

carburetter.— /¢lrvary 22nd, 1905. 

23,907. November 4th, 1904.— IMPROVEMENTS IN MULTIPLE 
CYLINDER INTERNAL COMBUSTION ENGINES, Marquis Albert de 
Dion and another, 36, Quai National, Puteaux, Seine, France. 
Date undev International Convention, September 22nd, 1904. 

This invention comprises a number of detail improvements in 
internal combustion engines intended to facilitate the fitting 
together, and to improve the accessibility of working parts. 

The drawing is an end section of the arrangement of the four- 

cylinder engine. The crank shaft 1 is fitted within the usual 

crank chamber 7 in the usual way. The forced lubrication of all 
the bearings of the crank shaft is effected by means of a pump driven 
by a worm wheel 11, fitting a worm on thecamshaft 13. A spring 

8 connects the spindle 10 with the shaft 9 for operating the pump. 

The oil is drawn from the chamber 14, which drains continuously 

from the crank chamber, and the oil passes through a filtering 

partition 15 to the pump, whence it is pumped to the crank shaft 
bearings by bored passages inside the crank shaft. In order that 
the lubrication of the motor may take place at constant pressure, 
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the passage 81, through which the oil passes on leaving the pump, 
is fitted with a loaded or reducing valve 85 with the stem 86. 
When the pressure exceeds a predetermined amount the valve is 
lifted, and the oil flows back to the chamber through the passage 
87. The admission of charge to each cylinder is effected by a valve 
18 of ordinary construction, but mounted in a special manner. 
The valve is covered by the hood 19 fitting a recess in the valve 
seat 20, itself fitting a recess in the cylinder casting, a packing 21 
being fitted b2tween them. The whole upper part of the cylinder 
22 is faced to form a plane joint, which simplifies the erection of 
the engine. To keep the hood, 19 in position two small pillars 23 
and 23! are fitted on each side, and are screwed on to the cylinder 
casting. The yoke 24 hasaneyeatone end, fitting the topof the pillar 
23, and is held in p'ac2 by a nut 25 and split pin, The other end of 
the yoke is forked, :n1 engages the top of the pillar 23! below a 





head 26, At the centre of the yoke 24 is a screw to screw down 
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upon the top of the hood. The hoodis quickly removed by loosening 
the screw and turning round the yoke. Each exhaust valve 37 is 
operated by the hammer 51 by means of its roller and the cam 55 
on the shaft 13. Each hammer is mounted on a pin 52, which is 
connected by two links to a countershaft 53. The centrifugal 
governor is mounted on the shaft 53, and controls the speed of the 
engine by partly rotating the shaft. Owing to this movement of 
the shaft, and consequently of the two links, the hammer 51 is 
shifted relatively to the centre of the exhaust valve spindle and 
the exhaust cam 55, thus altering the timing of the exhaust valve. 
The hammer 51 is also shifted by hand for reducing compression 
at starting.—Felrvary 22nd, 1905. 


SUCTION GAS PRODUCERS. 


10,344. May 5th, -1904.—IMPROVEMENTS IN AND RELATING TO 
Gas Propucers, Heinrich Gerdes, of 72, Andreas Strasse, Berlin. 
Date under International Conve ation, May 6th, 1903, 

This invention relates to gas producers, in which the gas is 
drawn off by suction from the producer, and has for its object the 
prevention of any. undue pressure of steam or gases inside the 
producer, and also the prevention of the gas passing down through 
the grate, and causing an explosion, so endangering the apparatus. 
There is one figure, which is a part sectional elevation, The pro- 
ducer (/, from which the gas passes out at the top to the cooling 
apparatus f, may be of usual construction. In the cooling 
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apparatus f for the gas the steam for its production is produced in 
the known manner by means of the heat of the exhaust.. The 
steam is conducted by the pipe ¢ to the injector a within the 
chamber a!, to which air is supplied by the pipe g, which contains 
the valve g! for regulating the air. Beneath the grate c an outlet 
opening /) is provided, and through this opening the superfluous 
steam and air mixture can escape. If any superfluous pressure 
accumuiates the gas will be forced down through the grate c, and 
there may combine with the air entering with the steam, and the 
products of combustion will then escape at /, together with any 
superfluous steam. No air will be drawn in through the opening /, 
because ihe steam forcing in the air through the injector is very 
slightly above atmospheric pressure.— February 22nd, 1905. 


RAILWAYS AND TRAMWAYS. 

28,798. December 29th, 1904 —IMPROVEMENTS IN COMBINED 
SPRING AND Friction DEVICES FOR RAILWAY VEHICLE BUFFING 
AND DRAW GEAR OR FOR OTHER PURPOSES, (. Westinghouse, 
Westinghouse Building, Pittsburg, Pennsylvania, U.S.A. Date 
under International Convention, January 8th, 1904. 

Hitherto in devices of this character a rigid casing having 
frictional surfaces has been used together with relatively movable 
friction parts and a main resistance spring. The object of this 
invention is to simplify by dispensing with certain parts such as the 
rigid casing and the preliminary spring, so as to reduce the cost of 
manufacture and to make a more durable and efficient apparatus. 
There are seventeen figures. Fig. 1 is a vertical axial section of 
the improvement as applied to the draw-bar of a railway car. The 
helical resistance spring 20 of rectangular cross section has fitted 
within the cylindrical space at each end of the coil of the spring 
a number of frictional segments 21, having flanges 22, extending 
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outwardly over the ends of the coil. The segments 21 have cotical 
surfaces 23, engaging corresponding inclined surfaces of the central 
wedge blocks 24, the whole arrangement being located between the 
followers 25 and 26 of the draw bar 27 and strap 28. The inner 
adjacent ends of the two sets of segments are notched as shown at 
29, and are alternately spaced so as tc overlap each other 
and allow for longitudinal movement of the segments as the spring 
is compressed under draught or buffing strains. Tte split sleeve 
30 is placed between the segments and the spring. In operation a 
wedge block is forced inward, and will expand the segments 
transversely into frictional engagement with the sleeve or strips 
30, and the latter presses against the inner surface of the spring, 
which acts as a casing and resists further expansion. At the same 
time the longitudinal thrust is transmitted through the segments 
and flanges to the resistance spring, which is compressed in accord- 
ance with the pressure applied. A similar action takes place at the 
other end, the centre wedge block acting as an abutment serving 
“ oo reas =< 0 Thus, frictional resistance is added 
» the resistance of the spring for overcoming and absorbing shocks, 
— Feb “ary 22nd, 1905. sis , ' _ 


MOTOR VEHICLES. 


15,206. July 7th, 1904.—IMPROVEMENTS IN FRICTION CLUTCHES 
OR BRAKES, PARTICULARLY APPLICABLE FOR USE ON MoToR 
VEHICLES AND THE LIKE, E. W. Lewis, Meteor Works, 
Garfield-road, Coventry, Warwickshire, and another. 

This invention relates to friction clutches or brakes, applicable 
for use on motor vehicles, which are simple and readily adjusted. 
There are two figures. Fig.-1 is an elevation in a central plane 
The boss A is keyed to the driving shaft Al, and carries arms A2, 
having the disc A? and the drum or cylinder A‘ in one casting with 
it. The disc B on the driven shaft C is flat, and its boss B! is 
mounted to slide on a square porti#M C! of the driven shaft C. A 
third disc or arnular ring D is provided on the other side of the 
disc B, The disc D is kept in place by a peripheral engagement 
with the drum A+, For this purpose the inside of the drum A‘ has 
slots A®,and the dise D has four teeth D! on its periphery 


fitting these slots, so that D may slide longitudinally, but must 
always rotate therewith. Thedisc D carries lugs D?, to which are 
pivoted the levers E. Each lever E has a fulcrum, fitting in an 
adjustable ring F, attached to the inner part of the drum A‘, 
while the other end of the lever is operated by the sleeve G, which 
is made to move freely longitudinally on the shaft C, and has the 
spring J pressing against it, tending to keep the clutch always in 
operation, but which is capable of being moved in the opposite 
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direction against the spring J by the lever H. The end of the 
drum A‘is tapped, and a ring F, having the groove F!, is screwed 
into it, and the outside end of the lever E fits the groove F. By 
screwing the grooved ring F in or out the clutch is made adjust- 
able. The ring F is then locked in the correct position. .By the 
movement of the levers E the disc B is gripped between the discs 

A’ and the dise D,—F% bruary 237d, 1905. 

17,574. August 12th, 1904.—IMPROVEMENTS IN OR RELATING TO 
SPEED-CHANGING GEAR, Arthur Hackblock, Easington Lodge, 
Hadleigh-road, Ipswich, Suffolk, and another. : 

This invention relates to improvements in that class of speed- 
changing gear box in which toothed wheels on the one shaft engage 
with gear wheels on another and parallel shaft. There are eleven 
figures. Fig. 1 is a sectional elevation of the parallel shafts and 
gear wheels. The hollow shaft a is journalled in bearings at b, 
having three toothed wheels loosely mounted thereon, so that they 
can revolve freely. A sliding key c movable within a slot cut in 
the hollow shaft « is adapted to lock each of the toothed wheels to 
the shaft as may be desired by the driver, according to the position 
of the key ¢. The solid shaft d journalled in bearings / carries the 
gear wheels / of different diameters securely keyed to it. The 
hollow shaft has also fitted within it the sliding bar or feather /, 
which has cut away portions at obtuse angles, leaving a depression 
on the one side /* and a projection on the opposite side of the bar. 
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At the end of the flattened part of the bar a projection /* is left, 
and a portion cut away at an angle /°. Each wheel g on the 
hollow shaft a has the bored boss g!, and has internal teeth g? 
formed witbin the bore of the hub or boss, A slotis cut through the 
hollow shaft within each wheel gy, and the sliding key ¢ having 
inclined surfaces c!, is fitted to slide up and down in each slot, 
having on one edge teeth formed to fit the internal teeth in the 
hub. As the sliding bar f is moved along the shaft, the projecting 
portion thereof moves the sliding key up through the slot on one 
side, forcing the teeth to engage with the internal teeth, thus 
locking the key to the wheel and the wheel to the shaft. It will 
be seen that by this arrangement only one of the driving wheels 
can be locked to the driving shaft and be in gear at onetime. The 
hubs or bosses i! of the gear wheels / may be fitted on a square on 
the shaft d.—Fvhbirvary 22nd, 1905, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


778,707. Ianrtinc Device FoR INTERNAL CoMBUSTION ENGINES, 
I’, Reichenbach, Charlottenburg, Gamany.—Filed Febsuaru 26th, 
1904. 

This invention is very fairly described in the last of ten claims, 

which runs thus :—In an internal combustion engine the combina- 

tion of a fly-wheel formed of non-magnetic material, a series of 
circular permanent magnets fixed to the fly-wheel, side by side, 
and adapted to form the tire of it, and having their pole pieces 


formed of bent-up portions, these bent portions lying within the 
tire and concentric with it; the pole pieces are diametrically oppo- 
site each other and separated from each other a suitable distance, 
an I-shaped stationary armature embraced by the magnet and 
adapted to be excited by the poles, the heads of the armature 
being longer than the spaces between the ends of the pole pieces 





of the magnet, whereby the magnet will exert a uniform force on 


the armature during the rotation of the magnet, and the current 
generated will me By diminished at the spark interval, a bobbin 
surrounding the armature, and means for utilising the currents 
generated in the bobbin for producing the spark during the change 
of direction of the magnetic lines of force. 
778,834. MEANS FOR VENTILATING ELECTRICAL MACHINES, A, 
Aichele, Baden, Switzerland.—FKiled December 7th, 1903, 

This invention covers the fitting of fan blades on the axis of the 

rotating armature of adynamo. The stator is made up in sections, 


[776.634] 





so that radial passages are provided for the flow of air through the 
stator. To keep the whole cool an enclosed casing is provided, so 
that the dynamo may be regarded as constituting a fan through 
which air circulates freely in considerable volume. There are four 
claims, 
778,917. INGoT-cHARGING CRANE, CO, L. Taylor, Alliance, Ohio.— 
Filed January 28th, 1904 
A vertical bar is provided with a rack on each side. At the lower 
end are two inclined surfaces, Inside the vertical hollow bar slides 
another bar carrying tongs. In the position shown by drilled lines 
the ingot is gripped by the tongs, and both bars move together, 
but by raising the inner bar the tongs are brought against inclined 

















planes, which cause them to open and release the ingot. Horizontal 
gearis provided by which the ingot can be rotated on its axis. 
There are sixclaims. The fourth is the most important ; it runs as 
follows :—In ingot charging apparatus, the combination with a bar, 
two sliding racks carried by the bar, and a pinion connecting the 
two racks, whereby they are caused to move in opposite directions, 
of ingot-grasping tongs, and means actuated by the reverse move- 
ments of the racks for opening and closing the tongs. 
779,044. Drrect-actine Pump, J. 7. Jennings and T. H.C. Homer- 
sham, Bradford, England,.—Fited July 20th, 1908. 
There is only one claim in this patent, which, taken with the 
drawing, makes the nature of the inventicn quite clear, It runs 











thus :—In direct-acting pumps a pump barrel having closegends, a 
piston therein and annularly arranged passages in the interior walls 
of the barrel near each end thereof, whereby when the piston is 
nearing its stroke in either direction the barrel on each side of the 
piston is in communication. 








tACE FOR Tourtst Motor Cars.—The following is the list of 
entries for the International Tourist Tropby Rice for motor cars, 
whi h is being organised by the Automobile Club, in the order in 
which they have been received :—C. 8. Rolls and Co , two cars ; 
S. F. Edge, Limited, two; Daimler Motor Company, Limited, 
two ; Speedwell Motor and Engineering Company. Limited, two ; 
Orleans Motor Company, Limited, two ; Wolseley Tool and Motor 
Car Company, Limited, two; John I Thoroycroft and Co., 
Limited, one; Simms Manufacturing Company, Limited, one ; 
H. H. P. Deasy and Co., Limited, one; British Automobile Com- 
mercial Syndicate, Limited, one; Star Engineering Company, 


‘two; Hozier Eagineering Company, Limited, two; James and 


Browne, Limited, one; Anglo-American Motor Car Company, 
L'mited, one ; Maudslay Motor Company, Limited, one ; Vauxhall 
[ronworks Company, Limited, one; Humber, Limited, one; Swift 
Motor Company, Limited, two; Ryknield Engine Company, 
Limited, one. It is expected that the race will take place in the 
Isleof Man nextautumn, The bodies of the cars are to be of the 
ordinary tourist type, to carry four persons, and [the weight of the 
chassis is to be not less than 1300 Ib. and not more than 1600 Ib. 
The petro: consumption is not to exceed one gallon per 25 miles—~ 





a remarkably small allowance, 
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THE RAND WATER BOARD. 
(By our South African Correspondent.) 
On the 8th May, 1908, by virtue of Ordinance No. 32, 
a Water Board for the Witwatersrand area was established. 
The reasons set forth for the constitution of this Rand 
Water Board were that the existing supply of water for 
the Witwatersrand district was inadequate to meet the 
growing demands of the inhabitants, industries, and trades 
of and within the said area, and that it was desirable that 
a public Board should be established and incorporated 
for the purpose of supplying water within the defined 
limits. The Board was to consist of eleven members— 
one to be chairman, and removable by the Lieutenant- 
Governor of the Transvaal, five members of and repre- 
senting the Chamber of Mines, three members of and 
representing the Johannesburg Municipality, and two 
members representing local authorities east and west of 
the Witwatersrand. This clause providing for the con- 
stitution, as well as many others relating to the powers 
of the Board, was considerably modified by Ordinance 
No. 48 of 1904, ‘* Rand Water Board Extended Powers.” 
In this new Ordinance the membership of the Board 
was increased to twenty-one. The chairmanship remained 
unaltered, ten members were given to the Chamber of 
Mines, five to the Johannesburg Municipality, and one 
each to the five other local authorities—the municipalities 
of Krugersdorp, Germiston, Boksburg, Roodepoort, and 
Springs. The value of the vote of the municipal members 
was laid down as being proportional to the total rateable 
valuation of the various municipalities, and the vote of a 
Chamber of Mines representative was to be valued at the 
average value of the municipal votes. The meetings of 
~~ gene other than committee meetings, were to be 
public. 
The duty of the Board was forthwith to proceed to 


formulate a scheme or schemes for supplying the Wit- + 


watersrand area with water, and the powers conferred 
on the Board were very extensive, the four most important 
being :— 

(a) To search, excavate, and bore for water either 
within or without the limits of supply, and to 
prepare a scheme for the supply of same to 
the Rand. 

(b) To promote legislation for the purpose of carry- 
ing out their scheme, or to oppose inimical 
legislation. 

(c) To enter into agreements with persons for the 
raising, guaranteeing, underwriting, or sub- 
scribing any loan, debentures, or debenture 
stock. 

(d) To purchase, loan, or exchange voluntarily any 
land or rights therein necessary for carrying 
out the undertakings of the Board. 


Provision was also made for compulsory purchase of 
necessary land or rights other than water rights, the 
Municipalities Powers of Expropriation Ordinance, 1903, 
being amended so as to give the necessary wider applica- 
tion. The property of the Board was declared to be non- 
rateable property within the meaning of the Local 
Authorities Rating Ordinance, 1903. The Board was 
bound to make a uniform charge for all water supplied 
by it, whether to any local authority, or retail customer, 
or mine, provided, however, that it was allowable for the 
Board to give a discount or rebate to any customer, in 
bulk or retail, who guaranteed to take a certain fixed 
quantity of water for a fixed period of time. 

The charge for water was to be fixed, so that, after 
taking into account any discount or rebate, there was 
sufficient return to meet annually (a) the payment of 
interest on and instalments for redemption of loans; 
(b) the working costs incidental to the carrying on of 
the undertaking. If at any time the available water 
should be insufficient to supply all the requirements of 
customers, the Board was to give preference to its con- 
sumers—local authorities, mines, or other persons—who 
required water for domestic purposes or for the reason- 
able preservation of the public health. 

The compulsory transfer of existing undertakings—the 
water undertakings of the Braamfontein Company, 
Limited, the whole undertakings of the Johannesburg 
Waterworks, Estate, and Exploration Company, Limited, 
the whole undertakings of the Vierfontein Syndicate, 
Limited—was provided for, and an Arbitration Court 
was formed, consisting of three commissioners :—Messrs. 
Henry Worsley Taylor, K.C., William Lumisden 
Strange, and Richard Currie, the first named to be 
chairman, and the costs of arbitration were to be borne 
by the Water Board, unless the Arbitration Court decided 
otherwise. Provision was also made for the transfer to 
the Water Board of the rights of Mr. George Henry 
Goch, to the Wonderfontein water supply—the purchase 
price to be the sum total of all moneys expended with 
interest thereon at 6 per cent. 

One of the first acts of the Board was to secure com- 
petent consulting engineers to examine into and report 
upon the resources and needs of the country, and Messrs. 
Middleton, Hunter and Duff, of Westminster, having 
been gelected and having duly accepted, the two 
latter engineers visited the Colony in August, 1903, and 
about the middle of 1904 delivered a full report to the 
Water Board. Copies of this report have been widely 
circulated, and it will be sufficient here to give the most 
salient features only. 

Their summarised recommendations were :— 

(1) That the first instalment for the supply of 10,000,000 
gallons daily be obtained by the purchase and develop- 
ment of the undertakings of the Johannesburg Water- 
works Company, and of the Vierfontein Syndicate, and 
by additional works at Zwaartkopjes, Vlakplaats, and 
Rooikop. 

(2) That the second instalment for the supply of an 
additional 10,000,000 gallons daily be obtained alterna. 
tively from :—(a) Wonderfontein, which, so far as present 
observations show, will not be developable much beyond 


at Kuilfontein, which will probably be capable of an 
ultimate yield of 25,000,000 gallons daily, if required by 
the demand for water on the Rand. 
’ After consideration of the position of Johannesburg and 
the Rand, and the elevation of the possible water supply 
basins, they reported that the latter were situated at a 
much lower level than the Rand and at a considerable 
distance from it, so that any scheme of water supply must 
be necessarily expensive both in capital construction and 
in working cost. 
The municipality supplied the engineers with the 
following information regarding the needs of the area :— 
“Tt is estimated that three years hence the population of 
the municipal area, excluding the population of the mines, 
will number about 220,000, and that this population will 
pomee require a daily supply of water for domestic and 
usiness purposes of seven million gallons.” Other 
municipal authorities, representing Krugersdorp, Florida. 
Germiston, aud Boksburg, and their districts, stated their 
requirements collectively at 1,470,000 gallons daily. The 
aggregate of the water required daily by the mines was 
given as 11,190,120 gallons for mining purposes, and 
820,000 gallons for domestic purposes. The total quantity 
of water estimated as being required in the immediate 

future was therefore as follows :— 
Gallons daily. 


For Johannesburg _... 7,000,000 
For other authorities ... 1,470,000 
For the mines 12,010,120 

Total 20,480,120 


or, say, 21,000,000 gallons daily. 

To obtain more definite information regarding future 
needs guarantees were asked for from the public authorities 
and from the mines as to the quantities of water they 
would undertake to receive on 1st January, 1906, and 
1st January, 1909, and also estimates of further water pro- 
bably required, but the consumption of which could not 
be guaranteed. These guarantees and estimates were as 
follows :— 

Water Guaranteed to be Taken January 1st, 1906. 
Gallons daily. 


Jehpaaaieng =” 63. ae Ge, 
Mines nee «th 3,000,000 


5,637,000 


Estimated Further Requirements (non-guaranteed ), 
Gallons daily. 
00 





Total guarantee ... 


Mines el RS OP eS 
Water on call. 
Johannesburg 3,000,000 











Mines 3 
—_— -—— 5,603,000 
_—- 7,134,200 
Total 12,771,200 
Water Guavanterd to he Taken January 1st, 1909. 
Gallons daily. 
Johannesburg ,000, 
Mines 4,300,000 
Total guarantee ... 8,300,000 
Estimated Further Requirements ( non-guarautecd ), 
Gallons daily. 
eee 7,144,000 
Johannesburg, on cal] 4,000,000 
Sa 11,144,000 
Total . 19,444,000 


Or, say, 20,000,000 gallons daily. 
Considering the fact that a guaranteed daily consump- 
tion of only 5,637,000 gallons was reported for 1st January, 
1906, it was considered sufficient for all requirements to 
restrict the first part of the scheme to the magnitude of a 
10,000,000 gallons daily supply, and for the second part 
the estimate of 20,000,000 gallons daily was accepted as 
being the possible maximum demand on Ist January, 


All available statistics of the rainfall in the district were 
consulted, and the results obtained were :— 


Inches, Per cent, 
Average annual rainfall ... ... ... ... 30-92 ... — 
Average for the three consecutive driest 
a 27-74 +... 90 
The driest year ... ... 21-66 ... 70 


Applying the results of United Kingdom statistics, the 
consulting engineers reduced these latter percentages to 
80 per cent. and 66 per cent. respectively, and estimated 
a minimum annual rainfall of 66 per cent. of 30°92 = 
20°4in. They further considered that the United King- 
dom usual deduction of 14in. to 16in, for evaporation 
should be increased in the case of a hot arid country like 
South Africa, where the rains only fall in the summer 
months, to 16in. to 18in. 

The report also contains remarks concerning the two 
principal sources of supply that could be made available, 
viz., the dolomite formation and an impounding reservoir 
formed by a dam built across a well-watered valley. 

The dolomite is described by Dr. Hatch as “a mag- 
nesium limestone rock, highly impregnated with silica 
and with various lime magnesia silicates, having a surface 
curiously wrinkled or corrugated, caused by the soft parts 
being worn away under the influence of the weather, 
while the more siliceous and cherty portions have 
remained prominent as ribs and ridges. This character- 
istic appearance has earned for it the Boer name of 
Olifantsklip—elephant’s rock—from a fancied resemblance 
to the hide of that animal.” 

The water obtained from the dolomite is of good 
chemical purity, and is of excellent quality for domestic 
purposes. Like the chalk water in England, it does not 
require filtration.. There is, however, considerable uncer- 
tainty in obtaining large supplies of water from the 
dolomite, because, although the rock is to some extent 
permeable, the water contained in it is mostly found in 
fissures and cavities, where it has had time to collect. 


present supply, the shafts at the pumping station first 
chosen having given disappointing results. The dolo- 
mite formation, too, lies above the Witwatersrand beds, 
and there is always the danger in a proclaimed area that 
the sinking of mine shafts through the dolomite to the 
auriferous strata beneath may result in the diversion of 
water from any well or shaft which had previously 
possessed a plentiful supply. Where, however, a large 
exposed area of dolomite exists, a careful consideration 
of the dip of the rocks and of the levels at which the 
water appears on the surface, even though the streams 
on the surface of the formation have only a slight flow, 
forms a trustworthy guide to the selection of positions 
where a fair supply of water may be found. And, as the 
works necessary for obtaining the supply are simple in 
character and can be quickly and economically con- 
structed, there is an advantage in endeavouring to obtain 
from this source the water required for the first instal- 
ment of 10,000,000 gallons daily. This conclusion was 
emphasised by the fact that the suggested sites at Zuur- 
bekom, Misgund, Oliphants Vlei, Zwartkopjes, Vlakplaats, 
and Rooikop were within a measurable distance of the 
Rand, while the height of lift was comparatively moderate. 
It was, moreover, impossible to separate the considera- 
tion of these supplies from the fact that the Water Board 
considered it desirable upon grounds of policy to purchase 
the existing interests of the Johannesburg Waterworks 
Company and of the Vierfontein Syndicate at fair and 
reasonable prices, and that it was therefore necessary to 
utilise the assets thus purchased. 

The considerations previously advanced as to the diffi- 
culty and uncertainty of tapping a good supply from the 
dolomite underground do not apply to springs thrown 
out irom that formation by a dyke, such as that at Won- 
derfontein, or running from the face of a mountain, as at 
Steinkopjes. At Wonderfontein the water has been 
flowing perennially, and when visited in August, 1903, at 
the end uf the dry season, the spring was flowing at the 
rate of about 15 million gallons in twenty-four hours, an 
observation which was confirmed by a subsequent 
gauging in November. The water rises at the eastern 
end of the Wonderfontein Vlei and flows in a westerly 
gen towards its western end, a distance of about four 
miles. 

In its course along the Vlei a large portion of the 
water disappears, particularly along the northern side, 
through openings and fissures in the dolomite, and no 
one has been able to trace where it reappears. The 
volume of the stream where it leaves the Vlei at its 
western end is reduced to about 4,000,000 gallons in twenty- 
four hours. If, therefore, a pipe capable of conveying this 
quantity under the head available at the western end of 
the Vlei was provided, ample compensation would be 
furnished for the riparian owner below, and the balance 
of the spring could be used for water supply. 

With regard to the water that disappears from the Vlei, 
and is supposed by many people finally to flow into the 
Mooi river near Frederickstad, carefully conducted ex- 
periments were carried out with a large charge of water 
coloured with permanganate of potash, and observers, 
who were stationed at many suspected places, found no 
traces of the colouring. The inference, therefore, was that 
whether the water percolated or not in that direction 
from Wonderfontein, it did not run in any defined 
channel, and that therefore claims for compensation for 
any possible diversion could not be sustained against 
the Rand Water Board if they utilised the Wonderfontein 
supply. 

The possibility of mining operations in the immediate 
neighbourhood interfering with the water supply was 
considered to be satisfactorily disposed of by the results 
of bore-holes, put down both north and south of the 
springs, these meeting with no water. The engineers, 
therefore, to a certain extent were in favour of the 
utilisation of the Wonderfontein supply, and preferred 
this to the Steinkopjes proposal. At this latter farm, 
about 14 miles west of Krugersdorp, a large spring issues 
from the dolomite at an elevation of 4920ft. above sea 
level ; but it would be necessary in this case to construct 
a dam at Doornpoort, so as to provide a reservoir for 
compensating the riparian owners below. This would 
make the Steinkopjes works more expensive than those 
for Wonderfontein, although the latter was at 73ft. lower 
level. The total lift from Wonderfontein would be 
1073ft., and this could be coped with in three sections. 

In suggesting a site for a reservoir for the further 
supply of the Rand, the consulting engineers did not 
favour the Vaal River, Crocodile River, Leeuwkop, Mount 
Arabel, or Lagerspoort schemes, but definitely recom- 
mended the construction of a reservoir at Kuilfontein in 
the high reaches of the Zuikerbosch River, where it would 
be clear of the dolomite and where there would be no 
possible interference from the mining industry, the 
formation there being old qusrtzite and granite rocks. 
The necessary dam could be economically constructed 
from the stone which abounds in the neighbourhood, and 
on the conservative estimate of an average 30 million 
gallons catchment from an area of 364 square miles, 
5 million gallons could be given to compensate existing 
rights, and a daily supply of 25 million gallons would be 
available for the Witwatersrand. The proposed dam was 
to be 90ft. high, and the contents of the reservoir, calcu- 
lated from the surveyed contours of the valley, would be 
about 29,000 million gallons, which conservation would 
maintain the above estimated total supply after allowing 
for bottom water and surface evaporation over the possible 
three consecutive driest years. The necessary provi- 
sion for flood water was also satisfactorily reported upon. 
The water could be delivered in two lifts, the total 
being 560ft. 

Reverting to the question of the purchase of existing 
undertakings the consulting engineers strongly advised 
the acquisition of the Johannesburg Waterworks and the 
Vierfontein Syndicate concerns, the prices quoted by 
them in their schedule of costs being £700,000 and 





This has been the case at Zuurbekom, where it has been 





10,000,000 gallons daily; (6) a reservoir to be constructed 





found necessary to sink six shafts in order to obtain the 








£370,000 respectively. Itis but fair, however, to remark, 
regarding the first-mentioned sum, that this amount was 
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based on the original assumption of value framed by the 
Rand Water Board. The consulting engineers advanced 
their views on this point in a separate and confidential 
report, and their valuation has not yet been published. 

To cope with the necessary first instalment of 10 
million gallons daily their recommendations were as 
follows :— 

Johannesburg Waterworks Company. 

Daily quantity 


Gallons. “in gallons, 


2,000,000 
2,000,000 


Present supply from Zuurbekom... 
Additional quantity from Zuur- 
WOONONA se cps Sane hE nee 
4,000,000 
The Vievjoateia Syndicate, 
From Misgund...... 500 000 
From Oliphants Viei 500 000 
From Zwartkopjes ... 3,000,000 


4,000,000 


Other Sources. 
1,000,000 
1,000,000 


Total (gallons per diem) ... 10,000,000 

Additional works were necessary for the above, over 
and above the plant that it was proposed to acquire by 
expropriation, to the estimated value of £1,196,801, 
making a total cost of £2,266,801. These works were 
described in detail, and involved a central pumping 
station near the Union Junction, a 1,000,000-gallon 
covered reservoir at Rocherville, and a 5,000,000-gallon 
covered reservoir at Kensington, together with the neces- 
sary new mains from Kensington to the East Rand. 

The second instalment of 10,000,000 gallons daily it 
was estimated could be obtained from either Wonder- 
fontein or Kuilfontein at a total initial cost in either case 
of about 1} millions sterling. To secure a further 
development of the supply from Kuilfontein to the 
extent of 10 million daily would involve the expenditure 
of a further sum of £1,347,350. 

In estimating the probable annual charges for the water 
supply, it was presumed that the Water Board would be 
able to raise money at the rate of 4 per cent. per annum, 
and having regard to the requirement of the Transvaal 
Government in respect of repayment when it was con- 
sidering the guarantee of a loan, it was supposed that the 
capital would be repaid in twenty-five years, this requir- 
ing a sinking fund of 2°4 per cent. upon a 4 per cent. 
basis. The total estimated charges for sinking fund and 
interest thus amounted to 6°4 per cent. As no revenue 
would accrue from new works until the supply actually 
reached the consumer, to the capital cost of each instal- 
ment was added a sum representing interest at 4 per 
cent. per annum upon the amount that was to be 
expended during the construction of the works. 

The delivered cost of the water from the Johannesburg 
Waterworks, Vierfontein Syndicate, Zwartkopjes, Vlak- 
plaats, and Rooikop thus worked out at 2°54s. per 1000 
gallons at 6 millions daily supply, or 1°80s.-per 1000 
gallons on a 10 million gallons daily supply. Regarding 
the second instalment, for the Wonderfontein supply the 
estimated cost was 2°20s. per 1000 gallons for 5 million 
gallons daily, and 1°38s. per 1000 gallons for a doubled 
daily supply. From the proposed Kuilfontein reservoir 
the estimated cost of water delivered to the consumer 
was 1°48s. per 1000 gallons on a 15 million gallons daily 
supply, and 1-24s. per 1000 gallons on the basis of a 
20 million gallons daily supply. 

This very able and complete report was hailed with 
great satisfaction by the private consumer in Johannes- 
burg, where, as may not be generally known, the charge 
for water was and is still at the rate of 10s. per 1000 
gallons, plus a monthly meter rent of 2s. 6d. To the 
mines as well the prospect opened out was quite rosy. 

The Arbitration Court met in December, 1904, and 
collected a mass of professional evidence in a very 
short space of time. With commendable promptitude it 
delivered its award on the 14th January, 1905, since 
which date there has been general mourning. 

The reason for this change of sentiment will imme- 
diately be seen on consideration of the arbitration award, 
viz :— 


From Vlakplaats 
From Rooikop ... 


£ 
Johannesburg Waterworks Company ... ... 1,281,185 
Johannesburg Waterworks Company (Deben- 
tures to remain fixed on the property and 
form part of the Water Board capital)... 
Vierfontein Syndicate ... ... 2... 2... ... 
Braamfontein Syndicate 


250,000 
482,531 
45,450 
Total 2,059,166 

This is the price which the Rand Water Board has to 
pay in the first instance in furtherance of the first part of 
their scheme in order merely to succeed to the position 
previously occupied by the three concerns—two of them 
actual suppliers of water to the town and the third not a 
going concern. The existing supply from these companies 
amounted during last year to about 600 million gallons, 
or certainly under a daily average of two ‘million gallons, 
and all the capital necessary to develop the schemes from 
this starting point up to the coping, with a probable daily 
demand for 12,000,000 gallons on Ist January, 1906, has 
to be provided over and above the large initial expropria- 
tion outlay just mentioned. 

The estimated outlay for the purchase of these under- 
takings, and also for their further development up toa 
daily supply of six million gallons, was £2,376,800, and 
seeing that the amount to be paid in compensation so 
much exceeds that which was anticipated it is but natural 
for the public to imagine that the estimates dealing with 
development and new construction may also be consider- 
ably below the mark. 

It should be pointed out, however, that in the case of 
the Johannesburg Waterworks Company the award of the 
arbitrators, although considerably in advance of the Water 
Board’s estimate of £700,000, was still very much below 
the amount claimed by the company, viz., £4,299,900. 
The evidence given before the Arbitration Court tended to 





show. that the Board's estimate of the total supply capacity 
and of the non-permanent nature of the Zuurbekom 
works was placed too low, and it will probably be found 
that the Rand is getting good value for its outlay. 
The amounts claimed by the two other companies were : 
Vierfontein Syndicate, £546,805; Braamfontein Com- 
pany, £160,875. The total of the claims was therefore 
£5,007,580, and the award, as shown above, amounts to 
£2,059,166. 

On the 1st March this year the transfer took place, 
and from that date onward the success of this experiment 
in municipalisation, as far as the Transvaal is concerned, 
will be watched with the greatest interest, not only by 
outsiders, but by the 200,000 residents who are so vitally 
concerned therein. 

The views of the local Press are greatly divergent on 
the matter of the probable advantage accruing to the 
consumer from this big deal. In one daily paper it is 
asserted that the price of water can be immediately 
reduced to 5s. per 1000 gallons, while in another it is 
stated with equal positiveness that the Water Board is 
automatically ree, exe upon the assumption of its 
responsibilities in terms of the award. 

The views of the South African Mines—the Johannes- 
burg weekly review—are worth quoting as indicative of 
the more sober thought invoked by ample time for 
reflection :— 

In our opinion, the Board should disregard all clamours on both 
sides ; it should resolutely refuse to lower the price of water except 
under the most rigorous actuarial examination, for some months to 
come ; and it should keep constantly in view, and urge upon the 
consumer to keep constantly in view, this :—That the inability to 
reduce is at worst only temporary ; for unless every mining house 
and every property owner, and every individual unit of the popula- 
tion in this city is hopelessly wrong, we are on the eve of an 
enormous expansion of industry and population under which we 
shall sell six million gallons of water in place of the two million 
gallons daily we now sell, bunt with not a shilling increase in the 
fixed charges for expropriation and development capital which we 
are now going to undertake in order to supply the two million 
gallons. Therefore, if, after a careful examination by the Board, 
it should be found imprudent to reduce immediately the cost of 
water to the consumer, every fresh thousand gallonsdaily sold from 
a developing supply to a growing community from now onwards 
will progressively justify such a reduction in a perpetually pro- 
gressive and safe degree. 


If the Board, succeeding on Ist March next to the position of 
the existing companies, is not able to reduce the price of water 
whilst strictly abiding by its fi ial engag ts, it will only be 
unable to do so because it is redeeming the whole of its capital in 
thirty years by half-yearly instalments from that moment. That 
is to say, we shall be paying the same price for water, for a brief 
period, as we are doing now, but we shall be buying with the money 
not only our daily supply, as at present, but the whole plant, 
properties and interests from which it is derived; so that at 
the end of thirty years the whole of the capital cost would 
have been extinguished, and every year by which that goal 
drew nearer, the annual cr semi-annual payments would diminish. 
Putting it in another way, 10s. buys us our water to-day ; from the 
lst of March the same 10s. will buy us the same water plus the 
Waterworks Company and the other syndicates with all their 

roperties and profits. At the end of thirty years, without a 
Water Board, we should have paid the same money, and have 
nothing ; with the Water Board, we shall have paid the money in 
a steadily diminishing amount, but we shall then own a huge con- 
solidated water supply, the property of the community, all paid 
for, and costing us nothing but for distribution of the supply. It 
is for the ratepayer to consider whether it is wiser to begin that 
process of redemption at once. If he thus think so, he cannot 
expect an immediate or material reduction below 10s, But if he 
would like to postpone the process of redemption, it is clear that 
he could get immediate relief to that extent upon the existing 
charges. It is possible that postponement of redemption for a 
part of the capital for a limited period, may commend itself as a 
fair compromise to the intelligence of the community. 


In this manner has another monopoly passed away, 
and the enfranchisement of the Transvaal has advanced 
another step—one, too, of no small proportions. 











INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 


No. XXXVI.*—LOCOMOTIVE AND ROLLING STOCK.—I. 


TuE collection of locomotives at the St. Louis Exhi- 
bition was large and interesting: it was thoroughly 
representative of the latest practice of American railways 
and locomotives builders, and included a number of 
engines of exceptional interest. There were forty-two 
steam locomotives, of which thirty-six were American, 
four were German, one French, and one Canadian. Of 
these, the French engine, two German engines, and seven 
American engines, were compounds. There were no less 
than four four-cylinder balanced compound express 
engines, all of the Atlantic type:—(1) De Glehn, French 
—built for the Pennsylvania Railway; (2) Von Borries, 
German ; (3) Vauclain, American; and (4) Coles, Ameri- 
can. There was alsothe Henschel high-speed three-cylinder 
compound, built for experimental service in Germany. 
Only two of the compounds were goods engines, one 
being an American two-cylinder compound eight-coupled 
engine, and the other being the Mallet duplex-compound 
steam bogie engine for the Baltimore and Ohio Railways 
—the largest locomotive in the world. The different 
types cf compound engines at the Exhibition are classified 
as follows :— 

Four-cylinder balanced (as noted above) 
Four-cylinder, superimposed cylinders, 
Four-cylinder tandem, American ... ... 
Four-cylinder Mallet duplex, American... 
Three-cylinder, German ioe oie Gas 
Two-cylinder, American 


American 


Total 


Locomotives from all parts of the world were repre- 
sented by photographs and working drawings, and by 
some very handsome models. This review, however, will 
deal only with actual modern locomotives exhibited. 
The Baltimore and Ohio Railway showed a wonderfully 
interesting and valuable display of full-sized historical 
models—and some real old engines—showing the develop- 


* No, XXXV. appeared Match 10th. _ 








ment from Cugnot’s road locomotive of 1770 down to the 
present day. 

There was no English locomotive, but France was 
represented by a handsome express engine of the 
Atlantic type. It was a four-cylinder compound of the 
De Glehn system, similar to a number of engines built for 
the Paris— Orleans Railway by the Société Alsacienne de 
Constructions Mécaniques, and purchased by the Penn- 
sylvania Railroad for experimental work. Germany was 
represented by four locomotives. One of these was a 
four-cylinder compound express engine of the Atlantic 
type, on the Von Borries system, and fitted with a 
Pielock superheater, which is a box set in the boiler 
barrel and enclosing the tubes. The steam from the 
dome passes down to the box, around the tubes, and then 
up to the chamber in which the regulator is situated. This 
engine, illustrated in a supplement, has a record of 82 
miles an hour on an American railway. It was built by 
the Hannover Maschinenbau Actien-Gesellschaft, and is 
one of a number of engines constructed for the Berlin— 
Hamburg service of the Prussian State Railways. We 
shall deal with some details of it in a future issue. 

A peculiar-looking engine was the “high - speed” 
experimental engine built under the approval of the 
Prussian Minister of Public Works by Henschel and Sohn. 
The engine has four-coupled driving wheels, with leading 
and trailing four-wheeled bogies, and is entirely enclosed 
—above the frames—by a sheet steel cab, the front end 
of which is brought to a point in front of the smoke-box. 
The driver is situated in this pointed end, over 
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PIELOCK SUPERHEATER 


and can communicate with the 
fireman on the footplate by an electric bell and 
a speaking tube. He also has a speaking tube leading 
to the back of the tender, so as to receive instructions 
when backing up to couple on to a train. Gangways 
inside the cab connect the footplate with the driver’s cab, 
and in case of emergency the fireman—on the footplate 
—zan close the regulator; he cannot, however, open it, 
the purpose being simply to enable him to stop the train 
promptly, if necessary. The engine is a three-cylinder 
compound, with inside high-pressure cylinder driving the 
first axle, and outside low-pressure cylinders driving the 
rear axle. The tender is enclosed by a housing similar to 
that of the engine, with inside gangways on each side of 
the tank leading from the footplate to the vestibule 
connecting with the vestibule on the first carriage. The 
coal space can be shut off from the footplate by a rolling 
steel shutter. 

The tenders of these three engines are all mounted on 
four-wheel bogies. The other two German engines, also 
built by Henschel and Sohn, were little outside-cylinder 
tank engines. One was a six-wheel 10-ton engine of 3ft 
gauge for plantation work ; the other a four-wheel 30-ton 
engine of standard gauge for industrial and light railway. 

The only other “foreign” engine was a four-coupled 
bogie engine of 3ft. 6in. gauge, built for the Prince 
Edward’s Island Railway by the Canadian Locomotive 
Company, of Kingston, Canada. Like most Canadian 
engines, it follows American practice in every respect. 
The engine has cylinders 15in. by 20in.; driving wheels, 
4ft. 6in.; heating surface, 836 square feet; weight, 35 tons, 
with 224 tons on the drivers. The four-wheeled tender 
weighs 27} tons, with 24 tons of coal and 2200 gallons of 
water. 

The American engines were thoroughly representative 
of modern practice for every class of service, from the 
express passenger engine to the powerful goods engine, 
and including also the lighter classes of engines for 
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ordinary passenger and goods service. Special engines 


were also represented, but there were no cog-wheel 
low- 


The leading dimensions of the three large French and 
for shunting and contractors’ work and for steep gradients German engines are as follows :— 


French and German Express Engines at the St. 


Louis Exhilition, 


engines. The largest cylinders were the 382in. é : 
pressure Sega of the Baltimore and Ohio Railway French. (Vou Borries) German. 
—- Mallet compound, and the 35in. low-pressure | cia.s: wheel arrangement 4-4-9 44-2 pigs 
cylinder of a two-cylinder eight-coupled compound goods Compounding... 4-cyl 4-cyl. 3-cyl. 
engine of the Norfolk and Western Railway. Both of | Cylinders, diameter, h.p.  14,%,in. 14,%,in. 202in. (1) 
these have 82in. stroke, as have three other engines. Cylinders, diameter, |.p.... 23gin. 22,zin. 20Rin. (2) 
The largest cylinders on a single engine were 23in. by Po rape haa sense oat an a geo 
82in. on an 88-ton eight-coupled goods engine on the Wheel base, driving . 7 a -~ li¥in. Ste. 4am, 
New York Central Railway. A Chicago and Alton Rail- Wheel- base, aes ie 28ft. Ghin.  —20ft. 6jin. 37ft. Sin. 
way simple express engine of the Atlantic type—4:4:2 Boiler, diameter. 4ft. 1l}in.  4ft. ~ 5ft. 3¥in. 
—had driving wheels 80}in. diameter; but a six-coupled | Fire- BOGS es — x 4ft. Ghft. x 4gft. Sft. x 6ft. 
express engine—2:6:2—of the Lake Shore and Michigan — neal. ss = 23 on bn 
Southern Railway had 80in. drivers, and a six-coupled Tubes length cage sarin Lift. Thin. Tart 4gin, 
express engine—4:6:2—of the Union Pacific Railway, | Heat, surface, tubes 2436 sq. ft. 1632 sq. ft. 
had 77in. wheels. Heat’ surface, total ... 2617 sq. ft. 1740sq. ft. 2776sq ft. 
The largest boilers were 7ft. diameter for the Mallet | Gratearea ... .. 34 sq. ft. 29 sq. ft. es ft. 
engine of the Baltimore and Ohio Railway—the largest | Boiler pressure ... 227 Ib. 200 Ib. 00 Ib. 
locomotive ever built—and 6ft. 9gin. for the eight- ban on drivers 42 tons 33% tons $2 tons 
; is : t eight of engine 80 tons 66 tons 85 tons 
coupled goods engine of the New York Central Railway. | Goal on tender 12 tons popes 7 tons 
Most of the engines carry 200 |b. to 220 lb. of steam, | Water intank |. 5500 gals. gals.  4400gals 


but the ten-coupled—2:10:2—goods engine of the 
Atchison, Topeka and Senta Fé Railway, carries 225 Ib., 
and the Mallet engine 235 lb. Nearly all the large 
“engines have long and wide fire-boxes, but only one has 
the immensely long and wide Wootten fire-box used for 
burning small anthracite coal; this is 104ft. by 9ft., on an 
eight-coupled mineral engine of the Delaware, Lacka- 
wanna, and Western Railway. 
21ft. long, and two have tubes 20ft. long. 


surface the huge Mallet engine again took the lead, with | and a range so extensive, 
engaged the attention of the Government. 


5586 square feet and 72°2 square feet of grate; the ten- 
coupled engine comes next with 4796 square feet and 








GOODS TRAFFIC ON INDIAN RAILWAYS. 


Ir is an 


acknowledged f fact that the speed of 


Indian goods trains is so low as seriously to imperil 


that 


One engine has tubes | the progress and development of the traffic. 
In heating | question of speed has assumed a — so grave, 
it has 


at 


This 


length 
Parti- 








. Swain Sc 

7°81 and 6°02 miles per hour. There are three instanccs 
in which there is no difference in the figures in 
columns 4 and 5. The greatest discrepancy in the same 
columns occurs in the journey between Delhi and Howrab, 
a distance of nearly a thousand miles. It must be borne 
in mind that the examples in the table indicate the rate of 
goods trains between some of the principal centres of 
traffic. Where the transit takes place between stations 
of an inferior class, answering to our rural or roadside 
stations, the speed is still slower—one may be excused for 
saying—if possible. 

There is one particular description of goods traffic 
in our Eastern Dependency, respecting which repeated 
and earnest complaints have been lodged by the 
coal merchants and the Indian Mining Association. 
This is the coal traffic conducted by the East 
Indian Railway between the coalfields and Calcutta, 
a distance of 180 miles... In. support of. their state- 
ments, the complainants brought forward ‘several well- 
established instances, as characteristic of the whole 
service, in which the through speed of the trains was 
under two miles an hour and never exceeded six miles, 
thus affording the insignificant average of four miles per 
hour. It is a little curious that the low averages are not 
so much due to the speed at which goods trains are timed 
to travel, as to the delays which are permitted to occur at 
starting, at intermediate and engine-changing stations, and 
junctions en route.* 

It is evident that the whole system and present methods 
of working goods traffic on Indian railways is unsatisfac- 
tory, inefficient, and unmethodical. To some extent these 
shortcomings may be fairly attributed to the insufficient 
manner in which the collecting depéts and station yards 
have been set out. They are not roomy enough to allow 



































58°5 square feet; but the engine with Wootten fire-box, | Teun i = 
noted above has 95ft. of grate to 2773 square feet of ; rs - 
heating surface. : Distance : eae 
In point of weight the Mallet engine headed the list | Goods booked. between stations. | Speed in miles per hour. 
at 167 tons, all on the drivers. The ten- coupled goods SeRES 
engine weighs 144 tons, with 117 on the drivers ; and the From To, Miles. Highest. Lowest. 
eight-coupled goods engine of the New York Central Rail- 1 2. 3. 4 5. 
way weighs 109 tons, with 98 tons'on the drivers. Of Howrab (El. Ra ee aE le * ‘ Ago as rae i Ca Sa ecg Et 
passenger engines, the six-coupled—4 : 6: 2—engine of | Howrah (E righ: Lee -- Lucknow (0. an es ‘0 66 | { 3-4 
‘ the Union Pacific Railway iad 111 tons, wanna on sat Ea ot e con aia mene ey = a co 
the drivers; and the Atlantic—4 : 4 : 2—engine of the Delhi ( Et ea eee ae cea Rue DS. 954 12-00 | 4.75 
New York Central Railway weighs 100 tons, with 55 on | Howrah .. Jabalpur _.. 784 | 6-25 6-00 
the drivers. All the engines have tenders on four- | Bombay (B. B. and C ik Railway) « ..|\Cawnpur (B. B. and on Railway) 1071 5-50 5-50 
wheeled bogies, except.a narrow-gauge engine for Japan | oe (G.I P, Railway) . «. .. (Cawnpur (G.1.P. Railway) iia 839 | 8-00 | 7-00 
‘awnpu ..._ Bombay 839 10-00 6-00 
with a single leading axle and trailing bogie under the | K hee (N.W. Rail ) ‘Delhi iN. W. Railw. y 907 3.00 = 00 
tender; some of the tenders have cylindrical tanks. | pein. oo ai ilway ieee way 907 7-00 =.00 
Several of the tenders carry 10 to 14 tons of coal, and | : 3 ef, : | 
two of them carry 15 tons. The tank capacity is eas NE roe eae i aes 5 Peak: d ee 
usually 5000 to 6000 imperial gallons, with 7100 as a | culars were called for in 1901 from the principal rail- | of the quick and ready handling of the traffic. It may be 


maximum. 
be gathered of the size and power of modern American | | in the annexed table. It will be found from the table that 
locomotives, for express passenger as well as for heavy | the average highest and lowest speeds for the total 
goods traffic. ' number of journeys, of a mileage of 8187, are respectively 








* “Report on Administration and “Working of ‘Indian E Railways 5 
Thomas Robertson, C.V.O., Special Commissioner for Indian Railways. 


From this general summary some idea may | ways throughout the country, which are summarised | mentioned that the Government of India is fully alive to 
the many advantages of a scientifically laid out station 
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yard. That at Edgehill, near Liverpool, is selected by 
Mr. Robertson as a fitting example. Accordingly, the 
Government recently issued a technical paper embodying 
the latest English and American practice with regard to 
designs for shunting yards, which deserves careful 
attention and consideration by railway administrations. 

The average load carried by the wagons of goods trains 
compares very favourably with their capacity, but the 
heaviest load on any train is that on the East Indian 
Railway of 1000 tons, which is a good deal above the 
average. In many respects the conditions of traffic in 
America and India are similar, and in the former country 
loads of 3000 tons are common, and those of 4000 are 
rapidly coming into favour. The subject of the loading of 
trains is intimately connected with the class of vehicle 
employed. Upon the metre gauge lines, bogie wagons, 
though of a low carrying capacity, are used to a limited 
extent, and also upon those of the standard gauge, but in 
lesser number. When the traflic is of a high class and 
consigned in small quantities the four wheeled wagon is 
well adapted for it, and it might prove economical to 
retain for this traffic a certain quantity of this description 
of old stock. But the most suitable vehicle for the heavy 
traffic, which amounts to 80 per cent. of the whole con- 
veyed on Indian railways, is unquestionably the high 
capacity bogie truck. There appears no reason, as is very 
justly observed by Mr. Robertson, why India should not 
derive from the use of such vehicles the very great 
benefits which America has done. Without trenching 
upon the rationale of the question, the chief advantage of 
the one class over the other is the high ratio of paying 
load to deadweight. A comparison of the two will be 
useful. The best vehicle on the East Indian Railway, 
which carries the bulk of the coal traffic in India, is a 
four-wheeled open wagon, which has a tare of 7 tons 
7 cwt. and 2 qr., with a carrying capacity of 16 tons, or 
in round numbers, a ratio of paying load to deadweight of 
two toone. In America the open bogie has a tare of 
17} tons and a capacity of 50 tons, that is, a similar ratio 
of three toone. Taking the Indian train of 1000 tons, 
Table II. gives the particulars of the results. 

Assuming for the moment that the engine is able to 
haul only the same weight of bogies as of four-wheelers, 
the American vehicle secures over the present Indian 
train 80 tons more of paying load, equivalent to an 
increase of over 10 per cent. in paying load, with a reduc- 
tion of over 20 per cent. in deadweight. Obviously, the 
disadvantage of the four-wheeled truck is that the paying 
load is sacrificed to the dead or non-paying weight. 
Experiments have shown that the greater the gross weight 
of the vehicle the less is the ton resistance, from which 
it follows that an engine can take.a greater load of bogies 
than of four-wheelers. If the total weight of the train be 
a constant quantity, the fewer the trucks the less the 
friction, the less the consumption of coal, and the greater 
the paying load. Further, the employment of the bogie 
diminishes the primary cost of rolling stock and that of 
its upkeep in the proportion of three to one against the 
smaller vehicle. In addition tothe plus and minus items 
recorded in Table II., which score for the bogie train, its 
length is nearly half that of the other, the figures being 
as 584ft. to 1020ft. The shorter train effects a very con- 


TABLE II, 





Tare. Capacity Total. 
Tons. | Tons. 


Tons. 





In the case of the Indian vehicle, of 


45 wagons 354 720 1074 


In the case of the American bogie, of 


16 wagens ... . 280 800 1080 





Difference in favourof American bogie -—74 + 80 





siderable saving in the standing room, sidings, and 
general accommodation for goods trains in the yards 
provided for them. It should be borne in mind that any 
measures having for their object the wholesale super- 
s2ssion of the present wagons are not proposed. There 
is at present, as already indicated, a supply of trucks 
of the old pattern, sufficient to last for many years, 
for the conveyance of high-class traffic, consigned 
in comparatively small quantities. In the creation of new 
rolling stock, a limited number of the smaller four-wheelers 
could be built as might be required, but the goal to be 
reached by every railway administration in India is the in- 
troduction upon its lines, as early as circumstances will 
permit, of the bogie wagon of high carrying capacity. The 
East Indian Railway is at present constructing four- 
wheeled trucks with a tare of seven tons, and a capacity 
of 17 tons, but the solution of the problem is not to be 
found in the simple assimilation of the ratio of capacity 
to tare of the two classes of vehicles. This improved 
proportion is a step in the right direction, but there it 
ends. It does not adopt the bogie principle, which is the 
chief advantage of the modern over the old type of con- 
struction. In order to allow of the use of wagons carrying 
40 or 50 tons, the regulations limiting the axle loads upon 
both engines and wagons must be extended. Mr. C. W. 
Hodson, Director of Railway Administration, submitted a 
valuable report upon this question to the Government, 
which has taken the matter into serious consideration, as 
it unquestionably deserves. 

A few remarks from very recent sources of information 
should be here stated. It has been alleged that the aver- 
age loading of present four-wheeled wagons upon Indian 
railways does not exceed two tons per wagon for general 
merchandise. This is a very poor result in comparison 
with the tare weight. It should be noted that the prin- 
cipal railway companies in India have taken steps to 
remedy this state of affairs. We have already alluded to 
the speed of coal trains. Referring to the carriage of 
that commodity, it appears that a special record was 
registered of the coal wagons passing through Madras 
during a certain day. It was ascertained that of 840 
wagons, 229 contained loads under 6 tons in weight, 
and thirty-three carried over 11 tons, although nearly all 





the wagons could have carried 16 tons. It should be 
observed that with a large quantity of mixed goods con- 
signed to numerous different destinations—a common 
occurrence on Indian lines—it is difficult to avoid under- 
loading the wagons. We are not now concerned with 
the question of timber versus steel wagons. Though the 
latter are running throughout Hindustan, it is admitted 
by several experienced Indian railway officials of high 
position that the old timber wagon is “ hard to beat.” 








SCOUTS. 


OnE of the most discussed types of warships at present 
is the cruiser of small displacement and great speed—the 
protected cruiser, as it is generally called, or the unpro- 
tected cruiser, as the opponents of the type refer to it. 
The controversial question is: Is there a place in a naval 
force for such craft, and is the introduction of a novel 
type indispensable for scouting in modern warfare ? There 
is much loose talk about scouts, which are regarded by 
many people as a novelty; as a matter of fact, the novelty 
is more in the denomination than in any radical change of 
strategy and tactics. The scout, estafette, scout-cruiser, 
Aufklarungskreuzer, and aviso, are but the different 
English, French, American, German, and Italian official 
names for a craft characterised by swiftness, weak arma- 
ment, and still weaker protection, and mark by no means 
anew direction in naval construction. The steady rise 
in displacement and speed in this class of cruisers is but 
a natural evolution common to all other warships. The 
adversaries of the type affirm that it is only la rage du 
nombre which has made them now so popular; that 
scouts can be of any use, they say, is doubtful ; too weak 
to rely upon themselves for defence, unable to attack 
anything above destroyers, they are more a nuisance than 
an aid to a fleet; wireless telegraphy has much limited 
the number of ships to be employed as scouts and despatch 
boats, and armoured cruisers or destroyers ought to suffice 
for the wants of a fleet of battleships. The arguments 
put forward by the enthusiasts of light, speedy cruisers 
are, of course, just the opposite of those sustained by 
their advocates, so that the question, theoretically at 
least, remains undecided. In practice, all navies are 
thoroughly studying the problem, and as the results 
obtained until now are very interesting, it will be well to 
examine a few practical instances and see what stage 
the progress of construction, as far as scouts are con- 
cerned, has now reached. 

Russia has been ahead of many nations in the adoption 
of comparatively high displacement and speeds. At the 
beginning of the war with Japan she possessed five 
excellent scouts, the Novik, Jemtchug, Izumrud, 
Bojarine, and Almaz. The Izumrud and Jemtchug, 
attached to Admiral Rodjestvensky’s fleet, may be looked 
upon as two of the most valuable units of the Reserve 
squadron, capable of rendering precious services to 
the Russian admiral; they have a speed of 24 knots, which 
will allow them to keep in touch with the Japanese if ever 
the two rival fleets meet, and give Rodjestvensky the choice 
of accepting or refusing a fight; the Japanese have no 
ships of a corresponding type, and, in fact, no cruiser 
capable of steaming more than 21 knots at the present 
moment, after the wear and tear of the war. 

The Bojarine was torpedoed and sunk near Dalny, and 
the Novik, of which the Jemtchug and Tzumrud are 
practically copies, having run short of coal, was sunk by 
her captain at Korsakow. The Novik was built at 
Schichau’s Yard, and more than realised the expectations 
of her builders; designed for 25 knots, a speed not yet 
attained by ships of her class, she reached on her trials 
25°7 knots with 18,600 indicated horse-power, aud she 
just missed being a success on account of her limited 
bunker capacity, which did not ailow her, notwithstanding 
her fine speed performance at trials, to escape the 
Japanese cruisers; her instance is one to be meditated upon, 
as most of the new scouts designed or building, as our 
own, have a still smaller coal endurance than the Novik’s. 

In the accompanying table the comparative data of 


Comparatice Data of some Typical Scouts. 





Adventure and | 


Principal characteristics. Melactiae. 


additional information is here abstracted from the Navy 
Department’s design. 
Number of rounds for the 3in. guns 
is torpedoes Ae at ee “Oe 
Protection to engine and boiler hatches 
Athwart bulkheads ... ... ... 0. w in. , 
Estimated weight of nickel steel armour 205 tons 
guns and ammunition... 140 ,, 
= a machinery and spare 
WIE oo" Sane ae aka cae tryed otek, 
The German scout Bremen gives its name to the class 
including the Hamburg, Berlin, Liibeck, and Miinchen, 
already built, and three more building. These successful 
vessels, which combine powerful armament, good protec- 
tion, and coal endurance, with a small displacement, 
have given brilliant results at trials. The Hamburg 
reached 23°17 knots, with 147 revolutions and 11,400 
indicated horse-power ; with natural draught 20-4 knots, 
with 124 revolutions and 7150 indicated horse-power. In 
coal consumption these cruisers have proved uneconomical, 
and are therefore not adapted for service in foreign 
stations. The following is the performance of the Bremen 
on trials :— 
I.H.P. 
11,920 
10,920 


3600 


8 
2in, nickel steel 


’ 


” ” 


in 
nots, 
23-29 
22-50" 
22-47 
20-33 
17-96 
16-03 
ve Se hese Sens, 

* At the trial on which this speed was obtained the depth of 
water was about 14 fathoms; all the other speeds given above 
were obtained at a depth of 354 fathoms. 

Apropos of these German scouts, it may be said that 
they are far from realising the unification of calibres 
which in this class of vessels is a necessity. As their 
probable enemy is the destroyer or a cruiser of equal 
size to theirs, it is obvious that augmenting the number 
of 4in. guns and abolishing the one-pounders, their gun 
fire would be more efficient, and the confusion which 
arises in handling ammunition for different guns would 
be avoided. 

Data is also given of the Italian despatch boats 
Agordat and Coatit. They typify the scout of minimum 
displacement, compatible with the high speed of this class 
of vessels. The following additional information applies 
to the speed trials of the Agordat:—Diameter of cylinders, 
28zin. x 39jin. xX 47,%in.; stroke, 23%in.; indicated 
horse-power, 8520; speed, 23°4 knots; number of revolu- 
tions, 232; weight of machinery per indicated horse-power, 
49°3 lb. 

The characteristics of the vessels contained in the table 
given herewith are suggestive of a distinction which might 
be made in the classification of scouts to avoid miscon- 
ception, now that the type is so much discussed. A naval 
force may employ numerous light cruisers of limited cost 
as despatch boats and scouts. Their importance as 
fighting ships must be so small that their presence or 
absence will little enhance or diminish the value of the 
fleet to which they belong. If they get dangerously 
engaged they must be abandoned to their fate, not to 
compromise the movements of this fleet, to whom their 
loss will mean an unimportant sacrifice. They are to 
attack destroyers and torpedo boats; the calibre of their 
guns must be fixed solely in view of this occurrence. 
Their speed must be greater than that of all big battle- 
ships and cruisers to enable them to keep in touch with 
the enemy and to escape when chased by him. 

All these requirements might be embodied by a 
1500-ton ship, an improved Agordat, with eight 4in., in 
lieu of twelve 3in. guns, 24 knots speed, and jin. nickel 
steel armour deck to protect the vitals; the resulting 
fighting unit would be an excellent scout and anti- 
destroyer of aclass which might be called unprotected. 
If better protection is desired and scouts are designed to 
meet more complicated requirements, offensive and 
defensive, in addition to scouting, a disproportionate rise 
in displacement will be the result, thus arriving at 
cruisers of 3000 to 4000 tons and about 18,000 indicated 
horse-power. 


Number of 8 
revolutions, 

144-3 

140-2 ... 

135-9 


Chester and Bremen and Agordat and 
class. class, Coatit. 


Novik. 
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Date of completion ... ... ... 
Length at the water-line, ft. ... 
Extreme breadth, ft.... ... ... 
Draught on trial, ft. ... 
Displacement, tons ... ... ... ... 
Indicated horse-power (designed) ... 
Ss (estimated), knots ... ... ... 
achinery ... ... ... 
one ee 
Protective deck, in. ... 
ES Sicc- sec v0xe 


British 
1901—1905 
as 370 
ott 38 
Sa 13-25 
| 2750 
17,000 
Two sets 
Yarrow 


j 
10 Sin. 
| 
None? 


165 
380 


Torpedo tubes 
Coal—normal, tons... 
maximum tons 


: 


some typical cruisers inteaded for scouting purposes are 
given to facilitate the appreciation of their relative 
military value. The United States scout-cruiser Chester 
represents perhaps the most advanced specimen. She 
and her sister ships Salem and Birmingham are the latest 
projects for new scouts approved for construction last 
year, and five more are contemplated in the new 
programme of naval constructions. Their armament is 
perhaps not up to date if they are to fight nickel-steel 
protected destroyers; it is, in fact, exactly the same as 


that carried by the Italian Agordat and Coatit, though | 


their displacement is nearly three times as big as that of 
these avisos. 
Besides the data given in the following, table. .some 


| 12 Thornycroft | 
| 2 


il stern, 4 b’dside, 





Russian U.S.A. German Italian 
1906 ¢ 900 
420 
48-75 
16-85 
3,750 
16,000 
24 


Two sets 
Water-tube 
13 


Three sets 


6 4-7in. 12 Zin. 
1 9-pdr. . 
8 47 mm. 6 automatic 

2 1-pdrs | 
Two 2lin. 


500 | a 


Two 18in. 
400 


700 


Two 18in, 
160 
300 


The United States Chester and sister ships mark the 
evolution now reached in this direction, and their name 
“scout-cruisers ” appropriately conveys the idea the 
embody. The new British scouts are the connecting lin 
between the “unprotected scout” and the “scout-cruiser,” 
but they represent a transitional stage rather than 
finality in the construction of scouting ships. Whether 
a great number of unprotected scouts is to be preferred 
to a limited number of scout-cruisers is a question open to 
discussion. 








Tue Sociedad Auxiliar de Mines, of Madrid, are about 
to erecta blast fathace for.treating the micaceous minerals of the 
Sierra Jagona, 
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PLATE GIRDER WEBS. 

In a former article on this subject—September 9th, 
1904—written more particularly from the practical stand- 
point, a few safe rules were laid down for the guidance of 
young designers; they were expressly freed from mathe- 
matical subtleties, and intended to ensure that a suffi- 
ciently strong job was made, without at the same time 
transgressing overmuch the theoretically economic 
minimum. They were, first and foremost, safe rules, 
put in such a form that they could be used by those with 
little previous knowledge of the subject. It was not 
expected that they would satisfy the man of science in all 
particulars, and the interesting correspondence which 
followed during the few weeks after publication proved 
that this was so, and also that the complexity of the 
subject, when entered into at all thoroughly, bred as 
many theories as there were correspondents. Many 
knotty points were, however, raised, and a few bogeys 
started, but, on the whole, what was said was very much 
to the point, and evidenced the interest obscure truths 
have for the designer. 

With the object of reviewing what was said, and in- 
cluding information not available when the article was 
written, it is now proposed briefly to state the difficulties 
fronting a really satisfactory formula, and give reasons 
for the adoption of the one selected. As before, it is 
regarded as an essential that whatever is deduced shall 
be capable of use by the occasional designer and 
draughtsman with certainty that they are not overstepping 
the bounds of prudence and safety. 

No real additional light has been thrown on the 
behaviour of plate girder webs under stress by actual 
experiment for some years. So far as demonstrated 
truths go, we know no more than was shown by the 
behaviour of the model of the Britannia tubular bridge,* 
when the lines of stress were observed to be approximately 
at an angle of 45 deg. with the neutral axis. Since then 
it has generally been accepted as proved that what we 
know as the vertical shear stresses are composed of 
tensile and compressive stresses acting at an angle of 
45 deg. with the neutral axis, and tending to cause 
buckling of the web. At best, however, this is more or 
less of a theory; undoubtedly, the record of tested webs 
bears it out. But when we remember the small number of 
actual tests made, it is open to doubt whether the results 
are capable of the wide interpretation which has heen given 
them, or whether they are true for particular webs only. 
It is this wide application given to particular tests which 
has caused so many men to be sceptical and has occa- 
sioned the starting of so many theories; it is of small use 
to say to the practical man that mathematics also prove 
this one true. He immediately answers that mathematics 
can prove everything, and he has not to cast about long 
to find instances where mathematically proved truths 
have, in course of time, turned out to be nothing less 
than delusions. Nevertheless, were it not that abstract 
reasoning sanctioned the proposition that a pure shear 
stress is made up of two direct stresses of opposite signs 
and equal intensity acting at right angles to one another, 
and that the few experiments made confirmed it, the 
present broad interpretation would not have been put 
upon it. It is comparatively easy to prove that this is 
so. If a rectangular plate be taken and subjected to its 
breaking tensile load in the vertical plane, and its crush- 
ing compressive load in the horizontal plane--both loads 
acting simultaneously—what will happen? ‘The tensile 
forces are tending to elongate, the compressive ones to 
shorten, and failure takes place along one of the diagonals. 
The condition of pure shear is reproduced; metal is 
shown to be capable of transmitting equal stresses of 
opposite sign at right angles to each other until they both 
arrive at failure. 

But the broader question as to whether it is pure shear 
which has to be met in a plate girder web is not yet 
solved by such experiments. It is, in fact, questionable 
whether pure shear exists in any case other than when a 
hole is punched in a plate, or analogous operations, or in 
carefully conducted experiments with special apparatus. 
Even then there is room for argument, since in punching 
a hole the die has always to be larger than the punch, 
otherwise it would split or the punch fail in its work. A 
certain amount of clearance must be left, and though 
the resulting bending moment may in cases be of almost 
negligible value, yet it exists. Still, we call such cases 
pure shear, and so long as that is understood the term is 
not a misnomer. : 

Plate girder webs cannot, however, in the nature of 
things be solely subjected to pure shear. According to 
the construction of individual girders, the stresses in the 
web will approach more or less to it. It is reasonable to 
suppose that an unstiffened web will differ materially in 
its stress distribution from one that is well stiffened ; 
that the distribution of the stiffeners will cause other 
variations ; that the strength of the stiffeners, and whether 
they are gusseted or not, will also be a factor; that the 
depth, the thickness, the flange connections, the loading, 
every single item will exert its due influence. If we 
pursue the matter in this way we shall soon be ready to 
admit that the exact proportionment and allocation of 
precise stresses is an impossibility in any web-plate girder. 
Any beam, any girder, carrying even its own weight only, no 
matter what its cross section, is bound to be subjected to 
a shearing stress of kind over its whole section. We can 
no more prevent shear acting on a flange than we can 
confine it exclusively to a web; nor can we make bending 
moments the sole care of the flanges any more than we 
can prevent the web participating in them. 

The whole routine followed in the design of a plate 
girder is but a succession of compromises, and it is this 
which is most often lost sight of when designers 
plagiarise. We make use of convenient allocations, 
none of them precisely and strictly true, but such that 
when the whole is considered, no one part shall have 
unduly suffered; and that, regarded as a whole, the girder 


~ For details see Clark on “ The Britannia and Conway Tubular Bridge.” 








shall be stable. The end and aim of design is not a 
minute analysis of what should be, but the production of 
a conglomerate which shall meet all needs satisfactorily. 

The reasonably theoretical man, therefore, recognising 
that figures have their limitations, makes approximations, 
and these he lays down as so many propositions or defini- 
tions capable of yielding a fair result with average care in 
application. The fault of the purely practical man is 
that, seeing that figures have to be so generalised, he 
jumps to the conclusion that they become necessarily 
unreliable altogether, and are used as a cloak to cover up 
other and greater deficiencies. The fault of the purely 
mathematical man is that he cannot be content with less 
than exactitude everywhere, and in search of this, he loses 
himself in vague speculations, and spends his time in 
weaving more or less impractical and often wholly useless 
theorems. Between all these the average designer may 
well be forgiven for feeling a little at sea, and for 
endeavouring, on his part, to piece together from a bit 
here and a bit there, something which he can feel satisfied 
will not far betray him in his everyday work. 

Every budding draughtsman knows that in designing a 
girder he fashions his webs to deal with the shearing and 
his flanges with the bending moment stresses. For the 
time he accepts this as being merely the following of 
natural laws, but as he learns of the mysteries of the 
moment of inertia, of the moment of resistance, of the 
radius of gyration and other comparatively recent 
innovations, then the apparent pears, ra of different 
facts with the general principles of girder design afford 
him scope for much uneaginess and irresolution. He 
detects shearing stresses in flanges, bending moments in 
webs, &c., although he knows he has not expressly pro- 
vided for them, and he is correspondingly perplexed as to 
whether he is working on right lines or not. In the web 
of a web-plate girder he has shear, he also has bending 
moments; then again, he must provide against buckling, 
he wants stiffeners somewhere, he is dimly conscious 
that his flanges act in some way by confining his webs to 
the one plane; on one hand he is told that the com- 
pression stresses must be prevented from doubling up his 
plates, on the other that they are held and reinforced by 
the tensile stresses, and again that his web need only be 
considered as subject to tensile forces, the stiffeners 
acting compressively ; examples are quoted and ciagrams 
drawn for every theory, and each proves itself most 
beautifully right. 

But when all arguments are exhausted, and each con- 
testant has had his say, it is more than evident to the 
plain man that compromise is the only plan by which the 
slightest semblance of rational procedure can be attained. 
If we have so many different forces at work, we can 
make sure of them all being properly provided for, by 
proportioning certain parts to take care of all the stresses 
of any one kind which can be developed. That is exactly 
what has been done by common consent: all the bending 
moments are grouped together, and the flanges have ade- 
quately to provide for them; the web then has supposedly 
only the shearing forces to manage. 

It is easy to arrive at flange strengths—at all events 
mos men think so—though whether the ideal flange is as 
readily attained is an open question. It is around the 
web where controversy reigns. There are practically 
to-day two camps ; the one advises treating the web as in 
itself competent to deal with the buckling stresses, the 
other asserts that the web should always be in tension 
only, and that other means—stiffeners or struts—should 
be adopted to deal with the compressive ones. Powerful 
arguments can be, and are adduced, both ways. Shorn of 
all mathematical subtleties they may be very briefly 
presented as follows :— 

In contending that since it is generally admitted that 
a pure shear stress is made up of tensile and compressive 
stresses, as already described, it is urged that the web as 
a web should deal with them—that it should be so treated 
that it will safely withstand a buckling stress. In support 
of this it is stated that the compressive elements cannot 
be prevented from acting normally, and that if an attempt 
to direct them into struts be made, it really means that 
the struts act as so many disconnected webs,and the web 
plate itself is reduced to the part of a fixed plane pre- 
venting racking, and that under these conditions severe 
counter stresses are liable to be put upon the flanges. 
Stiffeners, in fact, should be regarded as such. Their 
duty should be to assist the web to perform its proper 
functions, and, when required, to break up the flange 
lengths. Outside this they should have no other 
duties. 

The other conception is that “stiffeners” is a mis- 
applied term, that in any case they must act as struts, 
and that the better plan is frankly to admit it, and pro- 
portion the web so that it will properly transmit the 
tensile stresses, leaving the struts to deal with the com- 
pressive ones. This view is ably enunciated in a 
little book recently published,* the author demonstrating 
his theorems mathematically, and presenting by far the 
best investigation of web stresses that has as yet come 
under the writer’s notice. It is claimed that this method 
is more economical than the other, and does not involve 
the use of an empirical formula so far as the plate itself 
is concerned. 

So far as can be judged, when a plate girder is subjected 
to a distributed dead load only, when no wind pressures are 
present, when there are no stiffeners, and it is truly bedded 
and properly takes its load, its web is subjected to a pure 
shear stress of greatest intensity at its neutral axis, but 
not varying materially until it reaches the flanges—for all 
practical purposes it may be assumed to be constant—and 
a bending moment, producing horizontal stresses, varying 
from nothing at the neutral axis to a maximum at the 
flanges. In other words, the intensity of the shear will 
be constant, and perhaps three tons per inch, whilst the 
intensity of the horizontal stress will vary from 0 to 6— 
proportionately. This means that at the neutral axis the 
plate is subject to two forces at right angles to each other 
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and—practically—at an angle of 45 deg. to the neutral 
axis, whilst itis further subject, where it joins the angles, 
to a horizontal force greater than either of these, and 
acting at an angle of 45 deg. to them. This last force is 
one the web cannot be either prevented from carrying or 
in any way strengthened against. Whether the web. be 
made }in. or fin. thick, it will still have no bending stress 
at its neutral axis, whilst where it joins the flanges it will 
partake of the flange stress. The average intensities of 
the bending moment stresses on a beam may be repre- 
sented in cross section by Fig.1. No matter how’ we 
place our material, we cannot vary the actual distribution 
of these stresses. The doctrine of the Moment of Inertia, 
however, teaches us that it is far more economical to 
place our material where it can have the greatest 
efficiency, and so the section of the modern girder, Fig. 2, 
has been evolved. No matter how much we wish it, we 
cannot compel bending moments to be only present in the 
flanges, but we can put enough metal there to ensure 
that the girder will be stable. 

Now, considering shear stresses, we find that whilst a 
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pure shear stress should be equally distributed over a 
cross section, yet with the allocation of metal, as shown 
in Fig. 2, we get a result which may be approzrimately 
represented by Fig. 3 in intensities on the cross section. 
We thus see that B B, representing the web, and A B the 
flanges, by far the greatest proportion of the shearing 
stresses have to be borne by the web, and that by so 
regarding it and neglecting the smal] amount present in 
the flanges, we are not doing anything seriously wrong. 
For all practical purposes, also, we are justified in con- 
sidering the shearing stresses to be equally distributed 
over the web cross section. A 

Altogether, then, we may say that we have forces 
acting on a web. somewhat as shown in Fig. 4. Those 
acting at an angle of 45 deg. with the neutral axis being 
constant for any section for a given loading, and so 
capabie of being modified and altered in severity, and 
those acting horizontally and varying from zero at the 
neutral axis to a maximum equal to the flange stresses 
present at the edges, and being unalterable in severity. 
Now, what effect have the unalterable horizontal stresses 
upon the web plate whilst it is also being acted upon by 
those at 45 deg.? Below the neutral axis the horizontal 
stresses are of a tensile character, and as such they 
should help the plate to remain stiff under the compres- 
sive 45 deg. ones. Above the neutral axis, however, they 














will be compressive also, and will apparently help the 
latter to weaken rather than strengthen the plate. Men- 
tion has been made that the tensile stresses at 45 deg. 
assist the plate to resist the compressive stresses at 45 deg.; 
it is an open question whether the compressive horizontal 
stresses do not from a point midway between the neutral 
axis and the flanges to the flanges, render nugatory any 
such help, and thus the plate is left to bear as a column 
certain severe loads. 

Broadly speaking, the above are the conditions under 
which a web plate has to work when it is subjected to 
the most favourable loading. Now, on one hand, it 
is urged that the web should be treated as carrying all 
these stresses, and, on the other, that it should be 
relieved of all but the tensile ones. In the light of the 
last paragraph it appears that the stresses acting at 
45 deg., which are compressive in character, are those 
particularly to be guarded against—-so long as they are 
met satisfactorily the tensile ones will take care of them- 
selves. With a view to this the formula associated with 
Mr. Cooper’s name has been much used, and in the 


5 
previous article it was given as p aan eee where p 


1500 ¢? 
= maximum allowable intensity of shear per square inch 
of section; /* = distance between rivet centres of main 
angles—or depth of web—squared; ¢? = thickness of web 
plate squared ; 5, 1 and 1500 = constants. 

This is frankly an empirical strut formula; but so are 
all strut formule empirical; and if the idea of a com- 
pressive stress such as has been outlined is worth any- 
thing, this formula is quite the most suitable one with 
which we are provided to apply to the case. The fact 
that the lateral stiffness of the flanges plays a great part 
in helping the web successfully to resist shear is well 
known, but precisely how far this help goes, and how it 
varies for every width and length of girder, is not ascer- 
tainable. It does not seem reasonable to put in stiffeners 
and gussets with the expressed purpose of breaking up 
flange lengths and stiffening them, and then expect the 
long flange materially to help that which has to help it. 
For all stress purposes the web may be looked upon as 
being the plate between the centre of the main angle 
rivets, and in that sense it is rigidly secured to the flange ; 
but the compression flange has often as much to do as it 
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well can to take care of its own stresses acting as a strut, 
and we do not care to ask it actively to engage as well 
in preventing buckling of the web, though there is small 
doubt that such a state of compound stress does often 
exist, especially when heavy concentrated rolling loads 
are being carried. It is to these last-named loads, and 
their varying and uncertain actions on the web, that the 
hesitation of practical men to venture too much on their 
work is due. There is no recorded instance of actual 
experiments with such a load—the few which have been 
carried out were with static loads—and though it is 
probable that by the use of a strut formula the result is 
still on the safe side, yet for the very slight saving obtain- 
able by other methods, practical designers may be 
forgiven for erring on the right side. Notwithstanding 
the calculations of mathematical scholars, design is not 
yet wholly governed by figures ; the tendency is towards 
the use of more stiffeners than the formula named will 
show. Very few girders indeed in this country are ever 
designed by men proficient in the calculus; when they 
are, they usually need overhauling before being fit for the 
shop. 

One unsatisfactory feature of a web designed to take 
tensile stresses only is its extreme thinness. In the early 
days of built-up girders many were made with }in. and 
yin. webs, and during the last two decades they have 
had to be broken up because the central portion of each 
panel between the stiffeners was eaten completely away. 
It is a remarkable fact that such a condition existed when 
they were in active service, and at first sight it appears 
as though this was direct proof that webs are of little real 
use. It must, however, be remembered that such girders 
were often empirically designed, and the writer is not 
aware that there is any evidence to show that such 
girders were subjected to greater loads than the remain- 
ing metal ought to be expected to cope with, or, on the 
other hand, that for some time they had not been in a 
state of stress bordering on collapse. Thin webs are not 
euitable for girders exposed to the action of weather ; in 
fact, thin plates should not be used in any position when 
this is the case. They cannot be so satisfactorily riveted 
as thicker ones; they are liable to be sprung slightly 
between rivets, and unless the latter are extremely close 
do not usually give such tight contact between plate and 
plate as should obtain. With the extremely high pressures 
of hydraulic riveting now so common, a certain measure 
of stiffness in the pieces to be joined must be present for 
the best work. For interior work, when oxidisation is 
not to be feared, webs, which being between angles do 
not feel such riveting disabilities to any great extent, 
may, when advisable, be of }in.and ,';in. thick material, 
but out ofdoors nothing less than jin. thick should ever 
be used. 

Again, there are the riveting attachments between 
flanges and webs to be considered. Sufficient bearing and 
shearing area for a reasonable diameter and pitch of 
rivets must be obtained. To do this often entails 4in. and 
jin. webs, and in such cases much material is wasted by 
the “ tension " theory, which might mathematically want 
only a fin. web. To put in a jin. web or thinner, and 
then crowd up the rivet pitches or make a chain pitch 
necessary, where otherwise simple pitches would have 
done, is not engineering. It pays over and over again to 
give the little extra metal in the web and conserve the 
rivets. In a girder recently designed on the tension 
theory, a close chain pitch had to be maintained the 
whole length of the main angles, and as the flange rivets 
had to follow suit, there were nearly double the number 
of rivets put in that there would have been with thicker 
webs. It is these questions of expediency which tend to 
make the strut theory the greater favourite—it is the 
falsest of economies to save material and expend labour. 

The general objection to the strut theory is that it often 
lowers the stress present in the web to an insignificant 
figure. This may be, and often is, very true. On the 
other hand, taking workmanship and all factors into con- 
sideration it more often than not gives the cheaper girder ; 
added to which none of its opponents have yet urged that 
it fails to provide enough strength. When, as with the 
tension theory, heavy stiffeners have to be provided, it is 
impossible to say that they do not act largely as the true 
web themselves, the web plate acting more as a preventive 
of racking than anything else. Agsin, with heavy 
stiffeners and thin webs, the apparent tendency is for the 
flanges to be drawn in between each stiffener; for the 
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tension flange this might not matter much, but for the 
compression flange such a contingency is eminently 
undesirable, for obvious reasons. Fig. 5 will illustrate 
what is meant. 

_ Taking one objection with another and carefully weigh- 
ing the pros and cons of both sides, it seems the safest 
plan to recommend for general use on all round work by 
the average designer the strut theory as propounded by 
the formula given. Genius will always come to the top 
and find a way out of every difficulty, and this formula is 
not put forward in any way as a handicap on efforts after 
something better. As before said, the sole object’ is to 
present a safe method—one that can be relied upon not to 
“go back on one” in any case, and yet which shall not be 
unduly lavish or even wasteful in materia]. Let those 
who have the leisure to develop something newer and 
the boldness to experiment with their notions proceed on 
their own lines. The average draughtsman will be glad 
of a safe sheet anchor until such experiments are publicly 
proved justified. 








It will be remembered that the method chosen was to 
first find the minimum thickness of web suitable for 
reasonable riveting. If to get a good diameter and pitch 
—say, 4in. pitch, jin. diameter—a web thickness of 4in. 
was requisite, and the intensity of vertical shear at any 
section was k tons, the maximum allowable distance 
between stiffeners was given by the formula—derived 
from the one given earlier in this article— 
r= V5 —1 x 15008, 

and in which 

l distance between stiffeners, 

k = vertical shear per square inch of area present at 

any section, 

#? = thickness of web, squared, 

5, 1 and 1500 = constants, 

Now, the use of this formula presupposes that the 
stiffeners are stiffeners pure and simple—their mission is 
to aid the web to do its duty, and not necessarily to 
relieve it of some of its proper functions. When, there- 
fore, the pitch of stiffeners has been arrived at, the 
demands of the flanges for support must be considered, 
and enough of them, when required, made capable of 
stiffening against distortion. ‘The remainder of them 
may then be designed purely as stiffeners. For this 
purpose angles are every bit as good as tees and very 
much cheaper. Except in girders of great depth there is 
no necessity for them to be on both sides of the web; 
they may conveniently alternate from side to side. The 
angle flange riveted to the web need not be larger than is 
expedient for the diameter of rivet being used—say 3in. 
wide as an average. The web of the stiffener will be 
graduated to suit the depth of girder; in very deep webs 
it might be 5in. or 6in., in medium sizes 4in., and in small 
sizes 2}in. or 8in. The rivets confining the stiffeners to 
the webs would be the same diameter and pitch as used 
in the flanges; stiffeners on one side only having a closer 
rivet pitch than when they are on both sides. 

When designed on the above lines, plate girder webs 
and stiffeners will not be found unduly heavy or wasteful, 
and the girder as a whole will be proportionate, and 
economicaliy built. The rules are extremely simple and 
easy of application, and they may be used with every 
confidence by the designer. 








ELASTIC WHEELS. 
No, IL* 

Wer may now proceed to illustrate certain spring 
wheels which have had a very complete trial. Failures 
in mechanics are usually more instructive than successes, 
and our readers are indebted to Messrs. John Fowler and 
Co., and Messrs. J. and H. McLaren, both of Leeds, who 
have freely placed the results of very costly experiments 
at our disposal. 

After various tentative efforts, Messrs. McLaren made 
the wheel illustrated in Fig. 7, about the year 1881. 
They did so, not because they considered spring wheels 
as proper solution of the spring question, but because 
they could not think at the moment of a better plan of 
breaking the shocks on engines travelling over hard roads. 
They had a good deal of trouble with the earlier springs, 
which were formed of flat steel plates, 9in. by }in., bent 
pear shape, and fastened to the boss, as shown in Fig. 7. 
The trouble consisted in the bent plates breaking at the 
crown where they were bolted to the rim of the wheel. 
This, of course, was the natural place for them to give way, 
as the reduction of area, due to the bolt holes, was sudden 
and considerable, in proportion to the width of the plate. 
After strengthening the plates a good deal, it was found 
that they had a tendency to distort the rim of the wheel— 
that is, to press it out of the round—because while the 
one spring was carrying the weight of the engine, the 
opposite spring was pulling down at the rim at the top, 
and the others were acting in different directions all round 
the wheel. This caused breakages in the tee irons, as we 
have already pointed out above was likely to happen. 
The wheel rim was strengthened, and then the trouble 
re-commenced with the breaking of the springs. A step 
further was made, and instead of waiting till they broke 
in two themselves, Messrs McLaren put them in in two 
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pieces to begin with, as shown by Fig. 8, and fastened 
them with clips both at the rim and at the boss. This 
form, we may state, was partially successful, and fairly 
durable, and there are still a good many of them at work, 
although not a few have been altered to rigid wheels. 
This is mainly due to the fact that Messrs. McLaren have 
now discovered a satisfactory method of mounting their 
engines on springs, and consequently have abandoned 
the manufacture of spring wheels, so that there is a little 
difficulty in supplying the old spring plates when required 
for duplicates. 

The following expression of opinion is, we consider, 
very valuable :—“ At the same time, and notwithstanding 
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the fact that there was a considerable wear and tear on 
the wheels, we believe the saving in cost of engine 
repairs more than balanced the cost of keeping the wheels 
in repair. Nevertheless, if laminated springs can be got 
in, we very much prefer them to the spring wheel.” 

We have seen these wheels at work. The spokes, 
in order that they may be strong enough to with- 
stand the heavy shocks to which they are exposed, 
are so strong and stiff that on fairly good roads the wheel 
isapparently rigid. The difference, however, in the matter 
of vibration between this and the ordinary wheel is very 
marked on the footplate, particularly at speeds above 
five miles an hour. In Figs. 9 and 10 we illustrate a modi- 
fication of the same wheel, patented by Messrs. McLaren 
and C. Morris in 1882. As it is a typical wheel, embody- 
ing much that we have said in our first article, we give 
the following extract from the complete specification :— 


We make an ordinary traction wheel rim A and we make the boss 
B for the wheel with ribs or arms } corresponding to the number of 
springs to be used in the wheel. To these ribs or arms / and to 
the rim A we bolt, as shown in the drawing, curved or bowed steel 
plates or springs C, constituting spring arms or spokes so broad in 
proportion to their thickness that they allow the wheel to spring 
or yield in a vertical direction and at the same time maintain the 
wheel in an upright position, owing to their great width, without 
the aid of guiding plates, which have been found to be useless, 
owing to the wear in consequence of their working in mud and 
sandy grit. The working of the springs is as follows :—The spring 
arms under the centre line of the wheel are in compression and the 
spring arms above the centre line are in tension ; thus the weight 
of the engine is constantly distributed on all, or nearly all, the 
spring arms, no matter what position the wheel isin. In order to 
impart the driving motion to the rim of the wheel, and thereby 
relieve the springs of driving strain, we fix on the sides of the 
boss B plates D, tied together near the rim by tie bolts and 
distance pieces d, the said plates being bolted by bolts d? to the 
webs /? of the boss, so as to make the two plates and the boss vir- 
tually one rigid piece. These plates serve to drive the rim, as the 
curved spring arms C simply carry the weight. This driving 
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of the rim is effected by means of a pin E passing through the 
said plates D and between two pairs of lugs F secured to the rim 
A. The said pin E works in slots f between the lugs F, so as to 
allow the wheel to spring in all positions. The said plates D also 
serve as a buffer or guard to prevent the springs from being 
broken or strained when the engine is jolted over any obstruction 
or rough place in the following manner :—They are made a little 
less in diameter over all than the inside of the wheel, thus leaving 
a clearance at g for springing, they at the same time preventing 
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the wheel from springing too far, as the plate comes in contact with 
the inside of the rim before a dangerous strain is put on the 
springs. There is also a little clearance sideways at h between the 
said plates and the webs a of the rim A, so that when the wheel is 
at work there is no wear ; but in cases of sidestrain the plates come 
into contact with the webs and prevent the curved spring arms C 
from getting twisted too far sideways, and thus the said arms will 
always be able to return to their original upright position and the 
wheel be thus kept true edgeways. We prefer, instead of casting 
a flange round each side of the boss—to secure the driving plates— 
to cast only half the flange at one side and half at the other, that 
is to say, we make the flange up of webs J, situated between 
adjacent arms } alternately on one and the other side of the boss, 
so that by taking off the driving plates D we can take any one 
spring arm C out without disturbing the others; one half of the 
springs can be taken out at one side and the remainder at the 
other side. It will be evident that, if desired, a plate may be used 
on only one side of the boss, but we prefer two plates, as illustrated. 
The spring arms C may bein one or several plates or thicknesses, as 
may be required, and we may also employ rubber tires, with webs 
or bands of strong material embedded therein, either in the shape 
of webs made of vegetable fibre or metal wire, which are preferably 
woven or interlaced, or of chain of any suitable construction or 
pattern. 


In Fig. 11 we have another McLaren wheel, patented 
in 1884. Here an elastic tread is obtained by direct- 
acting helical springs. It was very heavy and expensive, 
liable to get clogged with mud and dirt, and did not, we 
believe, get beyond the experimental stage. The com- 
plete specification thus describes it :— 


The rim A of the wheel is formed with openings B, through which 
the projections or shoes C protrude. The said projections or shoes 
are shown as being made in pairs cast in one with a connecting 
piece C? bridging the portion ‘of the rim between two adjacent 
openings B, and having a bearing surface upon which bears one end 
of the spring D, the other end of the said spring bearing against 
the piece E, carried upon the bolt F, furnished at its upper end 
with screw nuts f for adjusting the pressure of the spring, and at 
its other end with a cross piece f? engaging in a recess correspond- 
ingly formed in the part of the rim between two adjacent openings 
B. It will be readily seen that when the projections or shoes are 
arranged in more than one circumferential row acted upon by 
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independent springs that the wheel will accommodate itself to 
lateral inequalities of the road, as indicated by the diagram. 

In the accompanying drawing we have shown five of the 
shoes and a part of the rim touching the road so that all of 
them more or less share in taking the weight of the engine or 
vehicle whereby the said weight is distributed over a large area 
and great tractive power is obtained, and the road is preserved 
from much damage. If desired, the springs D may be compressed 
by means of the nuts F tosuch an extent that the rim is always off 








tre ground, whereby the advantage of a spring wheel is obtained, 
or if the pressure on the shoes C be applied by spring spokes from 
the boss there is obtained a spring-carried engine or vehicle. 

We cannot do better than quote the following expression 
of the opinions held by Messrs. J. Fowler and Co. before 
describing the wheels which they have tried :—‘* We were 
never advocates of spring wheels for traction engines. 
We made three or four different varieties for experimental 
purposes, and regret to say that in no case did they prove 
capable of standing the work they had to do for any 
length of time. We were always under the impression 
that the rigid spokes of a wheel were to support the tire, 
and if any spring is put inte them so as to reduce the 
support the tire sooner or later gives way. Many experi- 
ments also have been tried in putting some form of elastic 
bush in the wheel, but none of these attempts proved 
successful in the long run.” 

Fig. 12 shows a wheel patented by the late Thomas 
Aveling in 1883, and also tried by Messrs. J. Fowler and 
Co., Leeds. It will be seen from the photograph, 
Fig. 13, that the first wheel was a comparatively 
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light one. Fig. 14 gives an excellent idea of the great 
weight ultimately found essential to the attainment cf 
any success. The spokes were secured to an inner rim, 
which gave the requisite lateral stiffness, as already 
explained, and the tire stiffened by heavy angle-iron 
rings was secured to the inner wheels by spiral springs, 
as shown. The load was mainly carried by the two 
springs nearest the vertical. The specification runs as 
follows :— 

In the figure a is the boss or hub of the wheel, 4 /! /? are pairs 
of spokes, which at their inner end are cast in or otherwise secured 
to the boss. cc! c? are blocks similarly attached to each pair of 
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spokes at their outer ends—these blocks have concentric recesses 
turned in them on either side, 2nd in these recesses flat hoops or 
rings d d! are fitted. Or the rings might be in segments, each 
segment passing from the block at the end of one pair of spokes to 
the block at the end of the next pair of spokes. In this case the 
ends of the segments which are imbedded in the blocks should be 








turned inwards so that they may be securely held in the cast iron. 
The outer tire is shown in the drawing to be built up of two strong 
hoops or T-irons e ¢!, embraced by a ring f, which has the usual 
diagonal tread pieces g secured to its exterior. Each of the hoops 
ee. is formed with an internal rib or flange—these are faced truly 
on their inner sides where the sides of the hoops?d bear against 
them. 4 / are caps or discs jointed by trunnions to the blocks c. 
tare coiled springs which rest against these caps. & & are con- 
necting-rods jointed at one end by pins / to brackets m riveted to 
the tire. The rods pass through the caps 4 and the springs, and 
have nuts x screwed on to their ends, o are washers interposed 
between the nuts and the ends of the springs. 

When no load is on the wheel the springs keep the boss spokes 
and rings @ concentric with the outer tire, but so soon as a load 
comes on the axle they move downwards out of centre with the tire, 
and two or more of the springs are further compressed. 

When the wheel is to be used as the driving whee of a road 
locomotive it may be driven by a toothed wheel securad on one 














Fig. 14 


side of it to the central boss ard the spokes. When the toothed 
wheel is revolved the central boss with the spokes and rings d will 
at first turn slightly within the tire and thereby further compress 
three cf the springs and transmit the power to the outer tire in 
whichever way the wheel may be driven—all shocks at starting and 
during work will thereby be avoided, as any undue strain will at 
once further compress the springs un the driving side whether the 
engine be working forwards or backwards, and the springs will 
recover their ror nal position in the rim so soon as the undue strain 
is removed, 

Fig. 15 is copied from the patent specification of Alfred 
Greig and Gustav Achilles, 1885. It shows four different 
modifications of the application of springs to wheels. We 
have here the leaf spring, the helical spring, and an 
india-rubber pad spring. The wheel is made fast on the 
axle C, and extends out to the tire R, where its edges 
enter between a pair of flanges on the inside of the tire. 
Springs are arranged on each side of the central wheel to 
form the connection between the boss and the tire. The 
driving coupler between the wheel centre and the tire is 
shown by the dotted curved line in the drawing. 

Several of the wheels, which are described in the 


extracts from patent specifications given above, have 
been very fully tried, and the copies we give are of 
photographs taken not from models, but from the real 
wheels. Concerning these Messrs. Fowler write :—“ Refer- 
ring to Fig. 16, the three rigid spokes are independent of the 
outer rim of the wheel, and are intended to prevent the 
centre moving sideway in relation to the outer rim; all 
the three spokes have rubbing plates, which take the 
wear and provide for easy renewal. The main driving 
spoke is connected to the outer rim by links, allowing a 
certain amount of movement and acting as the driver. 
The other two rigid spokes are free, and move in 
accordance with the spring movement given by the five 
spring spokes, which, as the photograph shows, are con- 
nected by links to the outer rim. The peculiarity of this 
patent was that each spoke can be adjusted indepen- 
dently, so that the hub is always truly central when the 
wheel is working under its normal load; it is only when 
the load becomes excessive that the springs act. Fig. 13 
represents a spring wheel made according to Messrs. 








Aveling and Porter’s patent, and in this the centre is 
— subject to constant movement due to the 
weight of the engine; in this there is an inner 
ring composed of three segments moving freely inside the 
rim, consequently the pins, which are visible in the 
photograph, have always the same relative position {o 
the inner ring ; the other end of the spring is connectcd 
by pins to the main outer rim. The cause of fai'ure of 
spring wheels was the excessive wear and tear of the 
moving parts, and the fact that when the springs were 
made sufliciently powerful to transmit the driving pcwer 
of the engine they had then no elasticity.” Fig. 17 stows 
a wheel with wood blocks in pockets tried by Mceers, 
Fowler. 

No doubt a great deal more might be written ecncern- 

















Fig. 16. 


ing sprinz or elastic wheels. Our object has been, how- 
ever, to indicate the nature of the difficulties to be 
overcome; certain of the principles involved; and to 
supply information as to what has actually been done by 
the most eminent makers of traction engines. In con- 
clusion, we desire once more to lay special emphasis on 
the fact that the wheel and the road are two parts of one 
whole, and must be made to suit each other. Thus, a 
spring wheel might be entirely successful on a motor van 
running mainly over wood pavement, which would be a 
failure on granite setts or the cobble stones of 
some manufacturing towns. Many wheels have been 
failures because too much has been attempted, and there 
is reason to believe that expedients for merely averting 
vibration and deadening noise, while eminently serviceable, 
are far more likely to be successful than elaborate 
mechanical devices for securing more or less complete 
elasticity. About the year 1870 a wheel was provisionally 
protected, in which a ring of india-rubber was interposed 
between the nave of a wheel and an inner solid ring 
which was connected to the outer rim or tire by ordinary 
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Fiz. 17 


spokes. The india-rubber ring was moderate in weight, 
boxed in on every side, and effectively arrested vibration. 
At the moment more was expected from an elastic wheel, 
and the invention dropped. We can commend it to those 
of our readers who seek modified elasticity in motor van 
wheels. 








UNIVERSITY COLLEGE Past AND Present Dinner.—Mr. P,T. J. 
Estler, of 25, Laurence Pountney-lane, E.C., the hon. secretary 
of the Past Engineering Students of University College, London, 
informs us that the annual dinner will take place this year at the 
Criterion Restaurant jointly with the Present Students, on Friday, 
March 24th, at 7.30 p.m., with Professor J. D. Cormack, B.S., in 
the chair. It is hoped that any old students who may not have 
received notice of the dinner owing to their addresses not being 
available will kindly communicate with the hon, secretary at 
once. These porsces f meetings of old students have always been 
very successful, and no doubt this year will be no exception, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 


correspondents.) 





DRY AIR IN THE BLAST FURNACE. 


S1r,—In your note at the foot of Mr. Harrap’s letter you take 
exception to the above title, and state the proper phrase is ‘‘ Dry 
Air in the Cowper Stove.” Why? Ihave re-read the paper and 
fail to see why ; ommanly, the perusal of your articles—November 
18th and January 20th—leaves one with the impression—it is not 
positively stated—that you think the saving is due to the increased 
density of the blast, and that the saving would occur independently 
of the moisture being eliminated. 

My contention is the direct opposite, Had the density been 
increased and the moisture retained, the saving would have been 
very little, if any. In my letter appearing in your impression of 
February 3rd, 1 stated—on your density figures—the weight of 
blast blown was less when desiccated. 

Since then the Jron and Steel Institute Journal, vol. ii , 1904, has 
been issued, in which, in his written reply to the discussion, Mr. 
Gayley states, ‘“ The weight of air ontering the furnace was 8-2 per 
cent. less on dry blast, and that in passing through the mains from 
the refrigerator to the engine the temperature increased to 35 deg. 
Fah.” Also, it is more than possible that with iron pipes—which 
are good heat conductors—and large volume to weight of blast, by 
the time the air entered the stoves the temperature would have 
increased to 10 deg., or even 20 deg., according to the distance 
travelled. Again, were it possible that the temperature was not 
increased at all, and entered the stoves at 20 deg. to 25 deg. Fah., 
| hold this would play no part in the furnace, as, whether it 
entered the stove at 20 deg. or 70 deg., the volume = density, 
would be the same delivered from the stove, temperature and 
pressure being equal in cach case, 

Then you ask, How did the increase of 80 deg. Cent. in the blast 
from the stoves occur! As a natural result of the reduced work 
the stoves had to do, from the above there was 8-2 per cent air 
less blown minus the 691b, of water vapour per ton eliminated. 
This 69 lb, —taking your figures of November 18th—as superheated 
steam, at hot-blast temperature and pressure, is estimated at 
4140 cubic feet ; taking the mean volume between this and engine 
temperature and pressure, say 2760ft., this is equal to2-8 per cent. 
of the blast blown, and as the 447 tons per day = 1 tonin 3-22 min, 

2760 x 100 
Then 75 000 x 3-22 
Now 8-2 -++ 2-8 = 11 per cent. less work, and the stoves gave an 
increase of 
150 deg. x 100 
870 deg. 
which after all does not compare unfavourably, when the great 
increase of the specific heat of steam—consequently greater heat 
expanded in proportion—on every increase of temperature is taken 
into account, 

Mr. Harrap in his very interesting letter says, ‘‘Doubtlers, higher 
up the furnace the dissociated oxygen and hydrogen would 
recombine partly or wholly.” ‘‘M. I. and §. I.” repeats the same 
thing. Where would the oxygen come from! From the blast! 
No, this is impossible, as no oxygen, as such, could live in contact 
with carbon at such a temperature, especially in a nascent state. 
From the ore’ Not in the presence of such an overwhelming 
proportion of other gases, there would be but 14 to 2 per cent. of 
hydrogen present. Again, it is very questionable if pure hydrogen 
would reduce iron oxide under the furnace conditions, Sir L. Bell 
thought hydrogen played little or no part in the reduction of iron. 
If it does, why do we find—and where does it come from !—about 
2 per cent. of hydrogen in ordinary blast furnace gases using coke, 
if not from the moisture of the air! If from the coke it would be 
as hydrocarbons, and from the ore as moisture. The hydrogen 
in its nascent state may form very small proportions of hydro- 
carbons, In this case it is a further cause of waste, as the heat— 
not intensity—generated by the reaction 2C + O, = 2 CO is quite 
double that required theoretically. No, Sir, the heat energy 
expended in dissociation of water vapour at this point is irretriev- 
ably lost. 

Mr. Elbers in his interesting and argumentative letter does not 
help much, It might well be headed ‘‘ Dry Materials for the Blast 
Furnace ’—which may save all he says; but would it pay’! Iam 
inclined to think, with stacks 80ft. to 90ft. high, it is much 
cheaper for the blast furnace to be its own calciner and extract 
this further heat out of the waste gases. 

‘*M. I. and 8S. 1.” complains of the use of technical terms. How 
are we to talk if not in grammes, calories, &c.’ The question is, 
How has this great saving come about! There is no disputing the 
facts, The saving he shows in the stoves is obviously only an 
inevitable incident, as also that by the lowering of the tempera- 
ture of the escaping pases. The great saving was in the furnace, 
not far from the tuyeres, and in my opinion due to the absence of 
dissociation and its chilling effects, and the greater thermal 
energy and intensity with which the coke burnt. 

The fact is, there was less weight of air used and proportionately 
less coke burnt ; yet the furnace produced 25 per cent. more pig 
in the twenty-four hours, The more one studies it, the more one 
is forced to the conclusion—so far as the data goes, although 
short—that it is practically all due, directly or indirectly, to the 
elimination of the moisture of the air. G. C, 

Sheepbridge, March 10th. 


= 2-8 per cent. 


= 17 percent. in temperature, 





PROBLEMS OF THE STEAM ENGINE. 


Srr,—Referring to your interesting article on ‘“‘Problems of 
the Steam Engine,” in the issue of THE ENGINEER, dated March 
3rd, you are, of course, quite right to take the coal consumption 
as a test of the economy it you mean the economy of the whole 
plant, boilers, chimney, economisers, piping, and engine combined, 
but even then you are likely to be misled unless you know the 
calorific value of the coal burnt. 

It is no new thing to me to be told that the marine engine runs 
on less coal per indicated horse-power than the mill engine, but 
when such statements are made it is obviously necessary to 
know the class of coal used in each case. On a ship, and in many 
othercases where the actual bulk of coal burnt is of great import- 
ance, the best coal is used ; whereas, the coal used for mill 
driving is comparatively poor in quality, because the mills are 
within easy reach of the collieries and the cost of carriage on 
the coal is nothing at all, so that the total weight of coal burnt 
matters nothing to the manufacturer, but only the total cost. If, 
instead of the weight, the cost of the coal required per indicated 
horse-power per hour were taken, the factory engine, taking 
pase cases, would, I believe, leave the marine engine far 

hind. What ship’s engine has ever given 23 indicated horse- 
power for one pennyworth of coal per hour! Mill coal costs from 
6s, to 7s. 6d. per ton, delivered at the mill, whereas bunker coal, 
such as is used in trials, will cost considerably more than this even 
after deducting the cost of the carriage, and as presumably the 
calorific value of coal varies in approximate proportion to its cost, 
or else everyone would buy the cheapest only, it is evident that a 
marine engine using 1 lb. of Welsh coal per indicated horse-power 
per hour, a figure that I have heard spoken of, is not as economical, 
either scientifically speaking or as a financial investment, as the 
mill engine using 1} 1b. of Lancashire slack at 6s. 6d. per ton. As 


a matter of fact, no results given in pounds of coal are of any use, 
unless the calorific value of the coal is given at the same time. 
What we really want is a standard coal of so many British thermal 
units per lb., so that in coal trials the results could be made to 
compare with all other coal trial results by altering the recorded 
consumptions to what they would have been had the standard 
coal been used, 


If this were done with, say, coal of 12,000 British 








thermal units per lb, as the standard coal, it would be evident that 
a marine engine using 1-1 lb, of Welsh coal of 13,000 thermal units 
was a little more wasteful than a mill engine using 1-25 lb. of 
Lancashire slack of 11,000 thermal units. The two results would 


be given thus: Marine engine consumption ae = 1-19 lb, 

ssa . 1-25 x 11,000 
f dard coal ; ll e Ne ae 
of standard coal; mill engine consumption 2 


1-145 lb, of standard coal. I think if this were done it would 
settle many questions once and for all, and we should then know 
which engines were the best, and of each class which particular 
ship, mill engine, or central station set was the least wasteful 
machine, 

As regards the difficulties under which the mill engine works, I 
think you rather underestimate the steadiness of its load, but 
undoubtedly its intermittent working militates seriously against 
seemient, once had to test a mill engine for a complete week, 
from Monday morning to Monday morning, and, in doing so, I 
kept separate the amount of coal used for other purposes than 
actually driving the engine. The engine was a small one, and the 
trial was carried out in a perpetual rain storm, which flooded 
large tracts of country in November, 1901, so that the coal, which 
was hardly protected from the weather, was very damp. The 
results, with one Lancashire boiler working at 180 lb., an econo- 
miser, and a rather unusual length of steam piping, were as 
follows :— 


Lb. 
Coal per indicated horse-power per hour, driving only, 
CierUn NEE cio g aed ne ac, see! tos) bw sae, eee 
Coal yer indicated horse-power per hour, banking fires, 
and raising stcam forstarts.. .. .. 1. 11 ss se oe 
Total coal fired.. 1-67 


I do not know what the calorific value of the coal was, so that 
the resuit is of no use to compare with any other result, but I give 
it to you as showing the amount of what I call ‘‘incidental” coal 
required with one Lancashire boiler, very carefully fired, and 
nursed for a week, The coal was Welsh through and through, 
clean, but damp, and the actual weight of coal used for purposes 
other than actually driving was 724 cwt. In this case the ‘“ inci- 
dental” coalamounted to 22-18 per cent. of the whole, but the 
engine power, and consequently the total coal consumption, could 
obviously be increased up to the limit of the one boiler without 
appreciably increasing the amount of coal required for “inci- 
dentals,”’ so that this part of the coal consumption should not be 
given in terms of a percentage on the whole. Of course, the coal 
used for driving only would have been less had the engine run 
continuously, 

Finally, I would appeal to your readers to look at the thermal 
efficiency of their engines, and to ask them whether any pumping 
engine or marine engine has ever shown a thermal efficiency of 
over 15 per cent, 


Bolton, March 10th. Eustace C, HOLDEN. 





THR SCREW PROPELLER. 


Sir,—The last time I intruded in a discussion on this subject in 
your columns I ventured to suggest an elementary principle which 
I considered necessary to the sutject, and for the sake of brevity 
I expressed it in ordinary mathematical symbols. I was promptly 
suppressed by two of your correspondents, one of whom assured 
me that to be elementary was to be useless; the other, that to 
be mathematical was to be foolish, since the propeller problem 
was deep and wide beyond the reach of mathematics, elementary 
or otherwise. 

It would have been futile to continue the argument ; but I was, 
and still am, unconvinced that it is useless to be accurate in 
elementary matters. For instance, your latest contributor on this 
subject would have a much better chance of understanding the 
propeller problem if he could see that in his experiment with 
a penny, page 207, by tilting the board he introduces the 
accelerating force of gravity, and must expect it to have its 
effect. 

On page 231, column 2, your contributor gives his adhesion to 
the theory that ‘‘an infinite ocean of perfect fluid flowing past 
a stationary body cannot administer to it any endways force,” 
with the proviso that the ocean must have ‘‘infinite depth, 
implying infinite pressure.” He then proceeds, in column 3 of 
the same page, to show that he does not believe anything of the 
kind. 

Referring to the illustration of a vessel sliding between springs, 
it is explained that the springs must not be weak, but infinitely 
strong. Now, as weak springs would balance each other as well 
as strong springs, there can only be one reason for insisting that 
the springs must be ——s Obviously it is to accelerate the 
stream lines rapidly in the direction of the axes of the springs, 
so that an infinitely small loss of pressure may be experienced at 
the stern of the ship. If the stream lines have inertia to be over- 
come, then they have mass, and if a force acts on mass and 
accelerates it, then work is done. According to the hypothesis no 
work is done, for the ship is to slide between the springs without 
endways force; but I have shown that the doing of work is 
inseparable from the passage of the ship. The question arises, 
How is this work to be done? To my mind there are only two 
alternatives; a propeller must be fit' to the ship, or somebody 
must get out into the infinite ocean and push. 

Here are some solid facts respecting the propeller problem :— 

(1) Except in electrical matters, and there by supposition only, 
engineers have nothing to do with perfect fluids. The atmosphere 
is a tolerably large ocean and tolerably fluid, yet there is such a 
thing as wind-bracing. 

(2) All the phenomena connected with the screw propeller can 
be better explained in accordance with the ordinary principles 
of hydrodynamics than by any system which affects to ignore 
these. 

(3) The actual design of a screw propeller for a given ship at a 
given speed, in accordance with the principles of hydrodynamics, 
is a matter which requires some experience, a little know- 
ledge of mathems.tics and a great-eal of hard work. This latter 
is generally shirked. 

It is not to be supposed that I entirely disagree with your con- 
tributor, or that I have failed to appreciate his interesting paper, 
all of which is eminently readable. I think, however, that he can 
still learn something from Rankine, particularly if he will note 
that Rankine’s definition of the action of a propeller does not at 
all imply that the water must necessarily be actively pushed by 
the blade. J. L, NAPIER. 

Glasgow, March 13th. 





S1r,—There are several statements in Lt.-Col. de Viliamil’s article 
on the screw propeller in the current number of your journal which 
might be challenged ; but it is perhaps advisable to first be quite 
certain that what appear to be blunders in elementary mechanics 
are not merely given that appearance by insufficient explanation. 

As the subject is an interesting one, would Lt.-Col, de Villamil 
please explain, for example, with regard to the experiment with 
the penny, why, when the set square is s}id along the T square 
from left to right, the force applied to the penny B acts parallel to 
the T square? One would naturally consider that without friction 
the force would be normal to the acting edge of the set square, 
and with friction of a usual amount would act in a line making a 
small angle with the normal—a line, for example, such as B C. 

Tt. M. NEILson. 

30, Cross-street, Manchester, March 6th. 


Str,—In reply to Mr. Neilson’s letter (printed above), I may 
say that, though I am quite prepared to have several of my state- 
ments challenged, still | hope 1 may not be misquoted. 

(1) I never stated, or intended to convey the impression, that 











the force applied to the penny acted parallel to the T square, so 
have nothing to explain. 

(2) The force applied was to the set square, and that was parallel 
to the T square. 

(3) The force acting on the penny was, of course, along the line 
which the penny travelled ; had it acted in any other direction 
the penny would have moved in that new direction. 

(4) I am sorry that Mr. Neilson ‘‘ would naturally consider” 
that the proper direction should be nor:nal to the acting edge of 
the set square, because, as often as not, this is not correct. I 
made six experiments this morning with a 45 deg. set square, and 
carefully marked each position, after working with a level 
The results were very accurate as regards direction, but this was 
not normal, but more in the line C,—see diagram. The direction 
changes in nearly every experiment. 

In reply to ‘‘ Propitch,” Ido not think he will find that my 
arguments depend much on friction, for I have proposed a theory 
to include action in a frictionless fluid. The slope ‘‘ up or down” 
was intended as along the T-square, but I see there is a flawin the 
experiment ; though friction is eliminated along the T-square, it is 
not so at right angles to it, and, of course, the penny would take 
the line of least resistance. 

As all this has no real bearing on my argument, I will beg leave 
to delete from line 48, ‘it can only act by diverting it in stream 
lines,” down to line 78, ‘‘at this point it is necessary.” All this is 
unessential, and its omission will shorten the article, besides tend- 
ing to keep argument within more manageable limits. 

Rickmansworth, March 16th. R. DE VILLAMIL. 





Sir,—After reading Lieut.-Col. de Villamil’s article on the above 
I ata forced to the conclusion that the writer is evidently under a 
misconception when he makes a prophecy that he will be able, in 
his second epistle, to confute the researches, writings, and teach- 
ings of the late respected Professor Rankine and Mr. Froude, 
regarding the action of the screw propeller, and from whence the 
thrust of same is derived. 

Granted that the propeller does create a vortex or whirlpool in 
the wake by its action in the water, the power to produce this is 
certainly caused by the friction and viscosity of the water, and 
that the latter propensity lends itself to produce the thrust to impel 
the vessel forward. What could be more clear than this! The 
merest novice in the laws of mechanics could understand it. 

lt is well known that the construction of the screw propeller is 
formed by the application of an inclined plane wound round a 
cylinder, and that the revolving of same produces the thrust in 
either a solid, a liquid, or a fluid substance. 

Your correspondent has put himself to some trouble to get up 
the two articles which he has so well written, but the gospel 
that they contain is meagre and is far removed from proving his 
prophetic contention, ENGINEER, 

March 15th. 





STEEL CASTINGS. 

Sir,—Can any of your readers explain why it is that English 
firms are so very much behind the continental firms in the produc- 
tion of steel castings. I have had fifteen years’ experienze, of 
purchasing, or trying to purchase, steel castings in England, and 
well remember the really awful productions we used to receive 
from the home firms in the early days. In despair we went abroad, 
and were more than satisfied with the castings received, made to 
the same patterns as sent to the English firms, perfect as to quality 
and soundness, and supplied at a much lower price too. We 
naturally have continued to purchase the bulk of our supplies 
abroad, but frequently, owing to castings having to be of English 
manufacture, have been obliged to have recourse to the home firms, 
and always witb the same experience of waster castings increasing 
the cost of the work and involving delay in delivery, with possible 
penalties. Atthe present time a well-known English firm, after 
vainly attempting to produce sound castings from the same 
patterns the Germans have used many times with complete success, 
calmly inform us that to help them the thickness of the castiog 
must be increased 40 per cent., and this at a time when the machine 
for which the casting is required is otherwise complete and waiting 
delivery under penalty. Surely the English firms might engage 
continental assistants to show them how to manage their foundries 
if they do not know. 

I shall be interested to know if any other of your readers’ experi- 
ence is the same as mine. I should, perhaps, explain that the 
castings referred to are of ordinary design and thickness. 

March 10th. Civis. 

[Our own experience does not agree with that of our correspon- 
dent ; we have seen as fine steel castings of British manufacture 
as any made abroad.—Eb. THE E. } 





DESTRUCTORS AND ELECTRICITY. 


S1r,—Your correspondent, ‘‘ Careful Investigator,” criticises, 
in a recent issue of your paper, a letter from me which appeared in 
a former issue. 

My communication dealt with the factors governing the output 
of electricity per ton of refuse, and I showed that this output is not 
solely dependent on the virtues of the destructor. The cost of 
upkeep, which your correspondent thinks I omitted, is not one of 
these factors. 

The cost of labour quoted by your correspondent for Fulham 
includes, not only the stoker’s wages, but those of a number of 
men employed in the profitable utilisation of by-products from the 
destructor, and the cost of maintenance quoted also includes plant 
other than that for burning refuse and making steam. Possibly 
the same remark applies to Hackney, but of that I have no persc nal 
knowledge. The cost for stoker’s wages at Fulham is under 9d. 

er ton. 
? This shows how easy it is, even for a ‘‘ careful investigator,” to 
be misled by statistics when he does not know how they are 


made up. 
Leeds, March 9th. F. L. Watson, 





STEAM versus COMPRESSED AIR FOR FORGE HAMMERS. 


Str,—My firm are replacing their steam engines for shop driving 
with gas engines worked from suction gas plant, but the problem 
of how to work the three steam hammers is a formidable one. They 
range from one to two-ton hammers. 

Can any of your readers give me their experience in driving 
ordinary steam hammers with compressed air, and if, in their 
opinion, this is more economical than keeping a steam boiler going 
simply to supply hammers ? 

I am aware that compressed air is not an economical means of 
producing power, but as one can produce power at such a low cost 
with suction gas, it occurred to me that in view of this the balance 
mizht be in favour of compressed air. Its use would also save the 
stoker’s wages. 

Any information on the above would be very much appreciated. 

Falmouth, March 11th. A.C, 








In reply to a question in the House of Commons on 
Tuesday, Mr. Gerald Balfour stated that during the year 19)4 
there were six passengers and seven railway servants killed 
and 533 passengers and 114 servants injured in train accidents, 
In other accidents caused by the movement of trains and railway 
vehicles 109 passengers and 403 servants were killed, and 2135 
passengers and 3768 servants were injured. These figures may be 
subject to some slight alterations before the returns are published, 
but are substantially correct, 
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FIVE-TON STEAM 


ST. PANCRAS IRONWORKS CO., LIMITED, KING’S CROSS, ENGINEERS 


| 
| direct-acting type, delivering through a separate check valve. 
| The water tank has a capacity of 160 gallons. The steering 
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A NEW STEAM MOTOR WAGON. 

A sTEAM wagon has been constructed by the St. Pancras 
Ironwork Company, Limited, King’s Cross, which bids fair to 
have a successful future. A general view of the vehicle is 
shown above, and a side elevation and plan are shown in 
Figs. 3 and 4 of a similar wagon fitted with a vertical fire-tube 
boiler. Figs. 1 and 2 show outside views of the engine, and 
Figs. 5 and 6 views of the boiler. The wagon is designed to 
carry a load of 5 tons, and to be capable of drawing a further 
load of 4 tons, while its tare is well within the limit which 
will shortly come into force. It measures 18/t. long, 7ft. lin. | 
wide, and 9ft. to the top of the chimney; the platform 
dimensions being 12ft. by 6ft. 6in. The engine is of the 
reversing compound type, with cylinders 4in. and Tin. by 6in. 
stroke, and is provided with link motion, all the bearings and | 
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differential gear to the road wheels by 2}in. pitch roller | 
chains. The main frame is of channel-section steel, 3in. by | 
53in. by jin., strongly braced, and the fore-carriage is of 
special design, as will be seen in Fig. 7, to obviate twisting 
the main frame on uneven roads. The fore-carriage is rect- 
angular in plan of channel section, and is permitted to 
oscillate by being suspended on trunnions. It is supported | 
on plate springs secured to the front axle. The axles are | 
mild steel forgings. The boiler is of the vertical fire-tube 
type, with central firing hole, easily accessible for cleaning | 


| is of a modified Ackerman type, and is operated by hand 
| wheel, worm and worm quadrant, 
depending from the main frame, carry between them on a fixed 
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Figs. 5 & 6—FIRE-TUBE BOILER 


and clinkering, and the working pressure is 200 1b. per square | pin the steel worm quadrant, and also the bearings to: the 


inch, but the boiler is hydraulically tested up to 450 lb. per | steering spindle. 
It contains 119 tubes, 1}in. external diameter, | which is coupled by means of a rod and another universal 


square inch. 


and 138.W.G., the total heating surface being 90 square feet, | joint to the steering levers on the steel axles. 
in | powerful hand-operated screw brake which acts on the tires 


and the grate area 3°25 square feet. The vertical joints in 


The quadrant lever has a universal joint, 


There is a 


the shell are welded and stiffened by double riveted butt ' of the road wheels, and this, together with the engine- 





Figs. 1, 2, 3, & 4—ENGINE AND PLAN AND ELEVATION OF STEAM 


other working parts being of substantial proportions. The 
high-pressure cylinder has a piston valve fitted with Lan- 


D slide valve. The whole of the working parts of the engine 


and gearing are enclosed in an oil-tight case, fitted with | 


suitable doors to give easy access to the interior. The gearing is 


of ample proportions, with machine-cut teeth, and is designed | 


to give two road speeds, namely, three miles and six miles 
per hour, the gears being changed by the driver from the 
side of the wagon. The power is transmitted from the 


straps. Solid steel fixing blocks are riveted to the shell for 


all the boiler mountings. 
| chamber. To remove deposit from the external surfaces the 
two steam joints. A fire hole is provided forclinkering. The 
feed is supplied by means of a pump driven from the engine 
at a reduced speed by cut gear wheels, and so arranged that 
the engine can be run to feed the boiler when the vehicle is 
at rest. There is also an auxiliary steam feed pump of the 


The inside of the tubes can be | 


caster’s packing rings, and the low-pressure cylinder has a | readily cleaned from the top by removing the combustion | 


upper half of the boiler shell may be removed by breaking | 


| construction and method of suspending the fore-carriage. 


WAGON 


| reversing gear, has been found sufficient for all requirements, 


but we understand an additional brake will in future be 
fitted. 

We have had an opporenty of testing the working of the 
wagon shown in the illustration above, which has a 
modified fire-tube boiler, and were favourably impressed 
with its easy running, a merit which is largely due to = 

n 


a run from King’s Cross, in the direction of Barnet, on the 


| Great North Road, with a gross load of 11 tons 5 cwt. 3 qr, 
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the total distance out and home of about 16 miles was accom- 
plished in about 24 hours. The fuel consumed was, roughly, 
-9 owt. of coke, and the water about 160 gallons. The axle- 
weights were 8 tons 6 cwt. 3 qr. and 2 tons 19 cwt. respec- 
tively. The machine showed itself easy to handle in very 












































Fig. 7—FORE CARRIAGE 


busy traffic, and took all the hills—some of more than average 
gradients—on the top speed. 








THE LOG OF AN EARLY STEAMSHIP. 


Ar a time when the marine engine is attracting greater 
attention than it has done for many years, and when the 
public attention is being attracted by the talk and realisation 
of vast and magnificent ships and hitherto unheard-of speed, 
it is interesting to recall the early trials of the pioneers of 
steam navigation. Among these men was Sir John Ross, 
C.B., Captain in the Royal Navy, who, in the days of the 
infancy of steam navigation, put to sea in search of a North- 
West passage in the first vessel employed in such service which 
was not wholly dependent on the wind for its motive power. 
Only ten years had passed since the Atlantic had first been 
crossed by a steamship. Progress was slow in those days, 
and engine-building, especially for marine purposes, was 
still a new art. The story of this eventful voyage is recorded 
in ‘‘ The Narrative of a Second Voyage in Search of a North- 
West Passage, and of a residence in the Arctic Regions 
during the years 1829, 30, 31, 32, 33,’’ by the intrepid navi- 
gator himself. 

In his account of this voyage Sir John says that he ‘‘ had 
long been convinced that the navigation of the Arctic Sea 
would prove more easy to a steam vessel than to any mere 
sailing ship,’’ and, being satisfied ‘‘that the possibility of 
the expected route to the westward through Prince Regent’s 
Inlet might thus be established,’’ he laid his proposal before 
the Admiralty. Having been duly snubbed in that quarter, 
he obtained the financial support of Mr. Sheriff Booth, of 
London, purchased an old Liverpool and Isle of Man Packet 
called the Victory, increased her tonnage from 85 to 150 by 
‘‘ raising 54ft. on her,’’ fitted her with ‘superior paddles 
of Mr. Robertson’s construction,’’ and brought her round to 
London. On the 23rd May, 1829, the expedition set sail 
from Woolwich. 

The engine was a ‘‘ patent contrivance.’’ It had indepen- 
dent paddles, which could be lifted clear of the water when 
not required for propulsion, ‘‘ There was no flue, instead 
of which the fires were kept in action by bellows, and it was, 
of course, a high-pressure engine; the boilers were heated by 
pipes passing through them.’’ This is not very lucid, but it 
is clear from what follows that the engine had u condenser. 
It may be noted that the locomotive entered by the makers 
of the Victory’s engine among the competitors at the Rain- 
hill trials also had its fire urged by bellows, which failed 
miserably before the trial began. 

Sir John has the fairness to say that the principle was 
‘judicious, and, under a careful execution, might have 
rendered this machinery of great service to us on many 
occasions,’’ but if ever a ship sailed with a Jonah aboard, it 
was the Victory. Troubles began even before the expedition 
sailed, and ended only when the unfortunate machine was 
marooned at Cape Margaret amid general malediction. The 
start was not auspicious. With a light breeze from the west, 
the journey under steam from Gravesend to Margate, through 
the inner channel, occupied 12 hours—showing a speed of 
something between 34 and 44 miles‘an hour. This very 
modest performance was never afterwards exceeded, perhaps 
because at Margate the makers of the engine went ashore. 
Here, also, Sir John’s friends took leave of him. Even thus 
early in the voyage the ‘‘execrable machinery ’’ seems to 
have weighed heavily on his mind. ‘‘ The boilers leaked so 
much that the additional forcing pump which had been 
placed in the engine-room to be worked by hand was kept 
constantly going; while the fresh water necessary to com- 
pensate that loss could not be spared even on the passage to 
Scotland. It was, moreover, impossible for the men to 
remain, for any length of time, at this work, in a place where 
the temperature was above 95 deg. as I was fully 

convinced by the fainting of one of them.’’ The engine was 
repeatedly stopped owing to the keys of the main shaft 
becoming loose, and, ‘‘on the 30th, the principal one on the 
starboard side broke, so as to render the whole machine 
useless. . It was not till after two days, and having 
made three new keys, that we were enabled to place the 
machinery in what we hoped to prove a workable condi- 
tion.’’ Vain hope! Each of the three new keys broke after 
an hour’s trial ! 

‘‘The boilers also continued to leak, though we had put 
dung and potatoes in them by the maker’s directions. The 
men were, moreover, so fatigued by the work required at the 
extra pump, for the supply of the boiler, that I contrived to 
get it wrought from the lower deck, though even with this 
alteration the labour continued too severe to be endured. 
Pe Finding, further, that the condensing apparatus was 
defective, inasmuch as the air pump always drew a quantity 
of water and the feeding pump was insufficient to supply the 
boiler, we disconnected the whole apparatus, except the 
latter, which we proceeded to supply by a cock, and having 
led the steam from the eduction pipe by tubes and hose to 
the upper deck, we put the engine in motion, and thus by 
means of a pressure of 47 1b. on the inch, obtained a velocity 
of sixteen strokes in the minute, being one more than when 
the condensing apparatus was inaction . . . . but this 
could have availed us nothing at sea, from the great loss of 





considerable power in this manner, we found that it did not 
last, and that the small one was incapable of maintaining the 
requisite heat, while it was now also plain, that they were 
wearing so fast as to threaten to become utterly useless in no 
long time. Everything, in fact, was imperfect, since even the 
—— were too small to perform the duties required of 
them, so that, if I had not been satisfied of it before, I was 
now convinced that we had little to expect from the assist- 
ance of an engine which, at the best, could, if acting alone, 
scarcely move our ship three miles in the hour, and was 
therefore utterly inadequate to aid us in taking in tow our 
consort the John, as had been contemplated in planning the 
expedition ; or could not at least have towed her faster than 
her own boats.”’ 

By concentrating the entire boiler-power on the lee paddle 
they managed to get a speed of 18 revolutions out of the 
engine, and with a plucky attempt to make the best of things, 
Sir John observes, with some show of satisfaction, that he 
was in this manner able'to beat to windward as well as any 
of the vessels in company. ‘‘ The pleasure resulting from 
this new and unexpected success ’’ was, however, short-lived, 
for the principal stoker chose the opportunity to fall into the 
engine, whence he emerged with a crushed and splintered 
arm. The surgeon had not yet joined, so Sir John was 
obliged to take the amputation in hand, and made a fair 
job of it, though somewhat hampered by want of a saw. 

The rext thing to go was thespur gearing, which drove the 
small bellows. ‘‘On a sudden they gave way with a loud 
crash, so that this instrument became useless, and although, 
as the steam was then high, we hoped that this failure would 
not have much effect, it was shortly reported that the boilers 
had burst, as if it had been pre-determined that not a single 
atom of all this machinery should be aught but a source of 
vexation, obstruction, and evil. The report did not indeed 
prove quite accurate, but some of the joints had so far given 
way, that the water was pouring out of the furnace door, and 
with such effect that in ten minutes the fire was extinguished 
and the engine stopped.’’ No wonder the devout old Scot, 
who kept his men cheerful in winter quarters by Sunday- 
school and a ‘‘ collection of tracts which had been presented 
to us by Mrs. Enderby, of Blackheath,’’ was at last driven to 
speak of ‘‘ this accursed machinery,’’ and we shall probably 
do the crew no injustice if we suppose that their condemna- 
~< of the machine and its makers was expressed even more 
reely. 

On June 9th Sir John anchored at Port Logan and landed 
the injured stoker. Trouble pursued the expedition even 
into port, for here a violent mutiny broke out among the crew 
of the John, and she had to be left behind. It speaks well 
for the loyalty of the Victory’s crew, considering their afflic- 
tion, that they could not be induced to join in “‘ standing up 
for seamen’s rights.’’ After leaving Port Logan, the Victory 
met with a long spell of rough weather, and lost her foretop- 
mast in a squall. The engine was under repair all the time, 
but it would have been of little use even if it had been in 
working order. Here extra clothing was served out and, it is 
amusing to find that among other articles, each man was 
supplied with a Welsh wig. The next reference to the engine 
is on July 13th. It seems to have been under repair during 
this interval, and although the repairs were now completed, 
it was not set going ‘‘ because the springing up of a breeze 
rendered it unnecessary.’’ On July 17th, after three hours’ 
work, one of the boilers began to leak again. A day was 
spent in repairs, and the lee paddle was then started. Halfan 
hour after the main key of the shaft gave way and the star- 
board boiler began to leak. In heaving up the paddle the 
tackle block gave way and let it down with arun. On 20th, 
every one that could work having been employed on the 
engine, a new key was fitted, and the boilers ‘‘ seemed less 
likely to leak than they had done before,’’ but the breeze was 
fair, so the engine was not putin motion. On July 21st only 
one boiler could be used, the other being leaky. Speed one 
mile per hour; 22nd, ‘‘it being calm this morning steam 
was continued till nine, when a breeze sprung up from the 
N.N.W., being right ahead, and so strong that the engine 
was quite useless.’’ In fact, with a fair wind, the ship 
sailed faster than her engine could drive her, and with a foul 
one it would not drive her at all. 

A small engine, whose function was to work the bellows, 
was found to be incapable of doing so, and they had been 
therefore worked by hand. Thecrew were ‘‘ much fatigued.’’ 
All this time they were also constantly employed in repairs 
and alterations to the rigging, for the ship sailed very 
badly, because, trusting to her engines, she had been little 
more than jury-rigged. August 4th: ‘‘ The pump of the 
engine was completed before nine, but the starboard boiler 
began to leak again soon after it was set going, so that we were 
obliged to make use of the other by itself.’’ Result—ten revo- 
lutions per minute with one wheel only in a dead calm—speed, 
1} mile per hour! The leaky boiler was repaired and the steam 
from both applied to one paddle—speed 14 mile per hour. 
Sir John here makes a somewhat puzzling reference to the 
‘‘manifest advantage resulting from the absence of a 
funnel,’’ but it seems to have had its disadvantages, for 
one of the stokers was very nearly asphyxiated by inhaling 
sulphurous gas from the furnace mouth. 

August 5th: ‘‘The engine had conducted itself so far 
beyond all its former doings as to have been at work for 
twenty-four hours.’’ August 9th: ‘‘The engine kept in 
action till three o’clock, though by considerable exertions 
of the men at the bellows.’’ Next day the “air pipes’’—flue 
tubes—were choked with coke dust, and both feeding pumps 
were out of order. Six hours’ stoppage for repairs. 
August 12th: ‘‘Put on steam at four o’clock, but as the 
feeding pump went immediately out of order, it was to no 
purpose.’’ They were now off Cape York, and Sir John 
mentions that when the motion of the vessel was consider- 
able, their compasses ceased to act. In Adelaide Bay, the 
first discovery of this expedition, an opening through the ice 
to the northward was discovered, but wind and current being 
adverse, they were obliged to anchor while steam was being 
raised. The feeding pump went wrong directly the engine 
was started, and they could only make one mile an hour. 
Sir John ‘“‘ having found that it was possible to procure as 
much steam in fiteen minutes as would keep the engines in 
action for about an equal period, and with about thirteen or 
fourteen revolutions of the wheels,’”’ hit upon the piteous 
expedient of laying out a line ahead and warping the ship 
along by it. ‘‘ Thus, alternately steaming and warping, we 
proceeded along the shore against the wind and the 
current.’’ 

Winter was near, and the ship would soon be fast in the 
ice, and at the end of September Sir John decided to seize 
the first opportunity to put his unhappy machinery ashore. 
In future the Victory would be a sailing vessel and nothing 









hope of forming a junction with the discoveries to the west- 
ward was at an end, at least for that year, and bitter dis. 
appointment fell upon the spirits of the expedition. On 
October 13th. they begun to hoist out the engine, and on the 
20th the last of it was put ashore, in a harbour near Cape 
Margaret. Sir John gives a sigh of relief when his ship is at 
last clear of it. ‘‘ May I not say that there was not one of 
us who did not hail this event with pleasure? We could not 
even look at its fragments without reflecting what it ought 
to have been and what it proved to be; nor without reflec- 
tions, and those not kind ones, on its maker, when we re- 
membered the endless and ever-recurring trials of our 
patience which it caused, the never-ceasing labour of the 
men in its reparation, the ever-renewed hopes, produc- 
ing ever-new disappointments, and the loss of temper 
to most of us, I fear, of which it had been the fertile cause. 
The enemy, however, at last was at our feet . . . andI 
believe there was not one present who ever again wished to 
see even its minutest fragments.’’ Sir John Ross and his 
men spent that winter and the two following ones in their 
ice-bound ship, but abandoned her in June, 1832, and made 
their way southwards partly on foot and partly in their 
boats, until, in August, 1833, they were picked up by the 
Isabella, of Hull, a ship which Sir John had commanded on 
a former expedition. Thus, after nearly four and a-half 
years of incredible labour, peril, sickness, and disappointment, 
they on 19th October, 1833, two men short, reached again, 
London, where all hope of their return had long been given up. 

The expedition was a failure, but it was not without 
results. It had reached farther north than any of its pre- 
decessors, and on Ist June, 1831, the north magnetic pole 
was discovered, and it and the surrounding territory was 
taken possession of in the name of King William the Fourth. 
Honour to the memory of Sir John Ross and his brave crew ! 








THE EMISSION OF SMOKE FROM 
LOCOMOTIVES. 


THE extent to which the various railway companies serving 
the interests of London are prosecuted and mulcted in fines 
as a result of proceedings instituted for alleged smoke nuisance 
is strikingly illustrated by a report which has just been 
presented to the council by the Public Control Committee in 
regard to action taken in the past five years. It will be of 
interest, the Committee state, if they indicate what improve- 
ment has taken place from the proceedings brought against 
the companies in respect of nuisance caused by the emission 
of smoke from railway locomotives. But the only ‘‘ improve- 
ment’’ shown by the report is an increasing number of 
convictions and fines year by year. The report points out 
in the first place that prior to the year 1898 smoke nuisance 
from locomotives was not experienced in London to a serious 
extent, as Welsh smokeless coal was mainly used by the 
companies; but the coal strike in South Wales in that year 
compelled the companies for a long time to use bituminous 
coal, with the result that many complaints were made of 
nuisance from smoke. The employment of bituminous coal 
caused a considerable reduction in the cost of fuel consumed, 
and apparently some of the companies were reluctant to 
return to the use of the more costly coal. As a consequence, 
the report states that ‘‘in many parts of London persons 
suffered seriously from the continuance of the smoke 
nuisance, and the council proceeded to bring into opera- 
tion the provisions of those Acts which deal with the 
emission of smoke from railway locomotives.’’ As a 
matter of curiosity it would be interesting to know who are 
the few who are said to have ‘‘ suffered seriously,’’ but the 
report unfortunately fails to give any indication as to the 
identity of these persons. 

The report of the Public Control Committee proceeds to 
state that, as a result of the action taken by the Council, 
most of the railway companies whose trains run into or 
through London gradually returned to the use of smokeless 
coal in their locomotives ; but in some instances the nuisance 
still continues. If this assertion means anything, it implies 
that an abatement of the alleged nuisance has taken place ; 
but the tabular statement of convictions contained in the 
report does not bear out this contention for the years 1900 to 
1904 inclusive. The list shows that out of the twelve com- 
panies concerned not a single conviction has been registered 
in the five years against the Great Western, the London and 
South-Western, and the Metropolitan Companies. The 
record is held by the London, Brighton, and South Coast 
Railway with a total of 400 convictions in the quinquennial 
period in question ; the South-Eastern and Chatham Rail- 
way occupies the second place with 226 convictions; the 
Great Eastern Railway comes third with 85; the London 
and North-Western Railway stands fourth with 49; the Great 
Northern Railway is fifth with 35, and the London, Til- 
bury, and Southend Railway sixth with 16; while only eight 
convictions have been returned against the Midland, two 
against the North London, and one against the Metropolitan 
District Railway. In detail, the number of convictions 
advanced from 37 in 1900 to 75 in 1901, 198 in 1902, 232 in 
1903, and 280 in 1904. These figures remarkably illustrate 
the ‘‘ improvement”’ which the Committee report as having 
taken place, but most people would translate the word 
improvement into ‘‘ increase in prosecutions,” the total 
number of which has imposed upon the railway companies 
the sum of £2588 in fines and costs in the five years in 
question. 

It appears to the Committee that in order to deal effectually 
with the matter, the railway companies should use only 
smokeless coal for the London traffic, as smoky bituminous 
coal cannot be used on locomotives running with frequent 
stoppages without at times causing nuisance. Moreover, the 
report submits that the excessive labour involved in 
endeavouring to burn such coal smokelessly on short runs 
places an undue strain upon the drivers and firemen. The 
fact that no cases of nuisance have been reported against some 
of the companies, the report continues, shows that it is quite 
possible to comply with the law, but no proof is adduced in 
support of the statement. It would probably be quite as 
correct to state that the emission of black smoke has not been 
detected in many cases, or that the observations made in 
regard to some companies have been fewer than in relation to 
others. At any rate, it seems that although the maximum 
nalty for smoke nuisance is £5, the average of the 
822 convictions works out at about £2 18s. in respect of each 
conviction, and the report concludes with an expression of 
opinion that the fines should be increased, so as to make it 
more to the interest of the railway companies to comply with 








water to which it gave rise. . . . We next tried the 
effect of disengaging the great bellows, yet though we saved 


more, and one of far less power than any other which had 
been employed on such service. Once fast in the ice, all 


the law than break it as at the present time. 
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RAILWAY MATTERS. 


Ir is announced that Mr. W. B. Worthington, engineer 
of the Lancashire and Yorkshire Railway, has accepted the post 
of engineer-in-chief of the Midland Railway, in succession to 
the late Mr. J, Allen McDonald. 


Tur Canadian Pacific Railroad Company is about to 
double track its line between Winnipeg and Fort William, 
419 miles, for which surveys are now being made. A cut-off 
will be built from Winnipeg to Molson, Man. 


A Cuicaco paper says that the Great Northern Rail- 
road has taken 15,000 tons of rails from Chicago to the Pacific 
Coast at 20 cents por 1001b, the rails being destined for Japan. 
This is at the rate of about 1-8 mills per ton per mile, 

Tur Great Western Railway Company is publishing a 
folding map, showing very clearly its rail and road motor routes, 
We gather from this that there are now no less than fourteen 
motor car road services now in operation, and twenty rail motor 
ear services, These will be increased in the summer of this year. 


A RaILRoaD across Guatemala will be completed within 
two years, itis said. Already 135 miles of the line are in opera- 
tion, leaving a gap of only 65 miles to be built. This line is 
expected to be a competitor of the Panama Canal. It will reduce 
time of shipment from New Orleans to Guatemala City to five days. 


THE Mallet compound locomotive on the Baltimore and 
Ohio Railroad has been in service over a month, and from what 
can be learned of its performance so far it is more than justifying 
the high expectations of its designers and builders. One fireman 
has no difficulty in keeping up steam with an iaferior grade of 
coal, 


In an American newspaper a reporter gives an account 
of a new locomotive having what he calls a ‘“‘monkey motion,” 
this moakey motion being designed to give motion to the valves, 
hy means of which it is claimed that there is no back pressure in 
ihe cylinders, and that it will save from {25 to 40 per cent. in 
coal consumption. 


Ts= gross receipts of the Glasgow and South-Western 
Railway in the past half-year amounted to £874,421, or a decrease 
of £15,843, while working expenses were £505,409, or a decrease of 
£15,002. After meeting prior charges, the directors declare a 
dividend at the rate of 4 per cent, per annum on the ordinary stock, 
and carry £5984 forward. 


WE learn that Mr. Richard Evans, the general manager 
of the Barry Railway Company, who has held the post for six- 
teen years, and has rendered very valuable service to the com- 
pany, will shortiy retire on a pension, and it is understood that 
he will ba invited to continue to give the directors and share- 
holders the benefit of his great experience by accepting a seat 
upon the board. 


An agreement has been filed with the Secretary of 
State at Albany, N.Y., consolidating the New York and Albany 
Railway Company, capital 5,000,000 dols.; the Schenectady and 
Albany, capital 150,000dols.; and the New York Northern, capital 
5,000,000 dols., under the name of the New York Canadian Pacific 
Railway. These companies hold franchises to build a line of rail- 
road from New York City through Albany and the Adirondack 
region to Canada. 


Tue highest paid class of railway servants in the United 
. States are the train men. The average wages of drivers appear to 
be about 16s, per day, of train conductors 13s., and firemen 9s. 
As, however, these men are paid according to distance and not by 
the day, it is difficult to arrive at a very exact estimate. Station 
men ordinarily receive from 6s. 6d. to 7s, 6d. per day, signalmen 
and gangers about 7s., platelayers about 5s., and fitters and artisans 
in the shops 7s. to 9s. 6d. 


ELasoraTe tests are being carried out on fhe main 
lines of the New York Central Railroad near Schenectady. They 
are to include races between similar trains running side by side, 
the electric on the local, and the steam trains on the adjoining 
express tracks. Thus, an Empire State express train, hauled by a 
steam locomotive, will start from rest on the express track, side 
by side with an exactly identical train hauled by the electric 
locomotive on the local track, 


Tue tramways of New South Wales are managed by 
the Railway Commissioners, and comprise 125 miles of line, 
mostly worked on the electric system. For the quarter ended 
December 3lst, the earning showed an increase of £2259, but 
owing to additional charges for relaying, &c., debited to working 
expenses, the expenditure increased to the extent of £10,471. 
Passengers carried, 36,119,113, an increase of 509,908 upon the 
— corresponding quarter. The revenue earned was 

209, 926, 


Some 586 miles were added to the Argentine railways 
during 1904, bringing up the total mileage to close upon 12,000. 
The capital sunk in railway enterprise now amounts to about 
£114,620,000. The total receipts last year were £12,335,103, and 
the expenses £6,469,941, giving a balance of net. receipts of 
£5,865,162. The number of ngers carried was 22,519,220, 
and the amount of freight 20,344,324 tons. The interest earned 
Se I aaa to 5-12 per cent., against 4-69 in 1903 and 

-71 in 1902. 


THE report of the New South Wales Railway Com- 
missioners for the quarter ended December 31st has been received 
in this country, The miles open for traffic are 32803, and the 
revenue for the quarter £1,021,039, compared with £950,249 for 
the corresponding quarter of previous year. Expenditure shows a 
decrease of £14,502, the net result being an improvement to the 
extent of £85,292, The increase was largely due to the carriage 
of agricultural produce, viz. :—£25,364, while the direct pastoral 
traffic, wool and live stock, contributed £26,069. 


Ir is reported that the French Ministry of Public 
Works has commissioned M. Jacquier to project plans for a railway 
between Chamonix and Aosta. It is considered that the difficulty 
would not be so great as with the Simplon Tunnel; the tunnel 
would be 44 miles shorter, and the rock gives no indication of 
subterranean reservoirs of water. The tunnel would commence at 
Chamonix, 3415ft. above sea-level, and end at Entréves—4550ft.— 
a distance of 84 miles. The Dora Baltea would give ample water 
power for the boring work, and afterwards for locomotion, 


Tue report of the New South Wales Railway Com- 
missioners for the quarter ended December 31st, 1904, states that 
the miles open for traffic were 32803, and the revenue for the 
quarter £1,021,039, compared with £950,249 for the corresponding 
quarter of the previous year, an increase of £70,790. Expenditure 
shows a decrease of £14,502, the net result being an improvement 
to the extent of £85,292, an evidence of the improved condition of 
the country, and the care exercised in the management of the lines, 
The increase was largely due to the carriage of agricultural pro- 
duce, viz., £25,364. 


Tue Engineering Council of the Russian Ministry of 
Ways of Communication is considering an interesting project with 
regard to railway sleepers, A proposal has been made that wooden 
sleepers shall be replaced by sleepers made of leather. It is 
claimed for this curious project that neither the air nor the 
weather has any special influence upon leather sleepers, which' 
moreover, do not crack when nails are driven into them, and which 
are less costly than wooden sleepers, for they remain longer in use 
than the latter. At any rate, experiments with leather sleepers 
are about to be carried out on the Russian State railways, 





NOTES AND MEMORANDA. 


THE exportation of manganese from Russia is increas- 
ing. Last year the exports of this ore amounted to more than 
400,000 tons, 

Tue probable value of the effective temperature of the 
radiating surface of the sun has been calculated at 6000 deg. Cent., 
and the minimum value for the sun's centre is perhaps 5,000,000 
deg. 

Not more than one-tenth of an ounce of radium is 
known to be in existence, says Sir William Ramsay, and the 
amount of radium salts, commonly referred to as radium, is very 
small. 


THERE were at the close of last year seventeen mills in 
China and Hongkong spinning yarn or weaving cloth by means of 
steam power. These mills employ 619,648 spindles and 2250 
looms. 


Tue French scout torpedo boat—torpilleur-vedette— 
Libellule, 36-4 m, = 120ft. long, displacing 40 tons, and fitted with 
steam turbine, has been successfully launched from the Chantiers 
de la Méditerranée. 


SHEFFIELD is fortunate in the matter of gas supply. 

At the end of the present quarter the price will be only Is, 2d. 

r 1000 cubic feet. The gas is not supplied by municipal works, 
ut by a trading company. 

A NEW metallic thermometer for ordinary tempera- 
tures, devised by M. Ferry, and lately brought before the Paris 
Academy of Science by M. Loewy, is fitted with clockwork for con- 
tinuously registering the indications, 


THe Engineering Council attached to the Russian 
Ministry of Ways of Communication is considering the question 
of constructing an ‘‘aérial electric railway” between St. Peters- 
burg and Moscow, a distance of 404 miles. 


THE experiments with wireless telegraphy between 
Diamond Island and the Andamans are said to be giving most 
satisfactory results. A recent message transmitted from Port 
Blair reached Calcutta in 19 min., though it had to come over the 
land lines after being received at Diamond Island. 


AFTER a pause of many years France has again entered 
the list of gold-producing countries. In December, 1904, the first 
gold mill in France was started at the La Lucette antimony mine, 
near Laval. A 10-stamp mill is running steadily, the daily produc- 
tion amounting to about 1 kilo. of gold in the form of a rich con- 
centrate. 


THe Russian Ministry of Ways of Communication 
and the Ministry of Agriculture are about to take steps to develop 
the rural industries of Siberia. For this scr a scheme is 
being drawn up whereby a series of light railways will connect 
the Siberian Railway with the most promising industrial centres 
of Siberia and the Steppe region. 


Tue new formula found by Vice-Admiral Fournier — 
President of the International Court of Inquiry into the Dogger 
Bank affair—for predetermining the power required for a given 
speed with a given form of hull, has been applied to the motor 
boat Mercédés IV., built by naval Lieutenant Quernel, with the 
result that this vessel has distanced all competitors, 


THE average count of yarn spun by Chinese mills is 
between 12’s and 13’s, some of it made from pure cotton and some 
from cotton and waste mixed. The percentage of loss at the engine 
head is about 11 per cent.—3°40 piculs of cotton equal 3 piculs of 
yarn, equal to one bale of 4001b. Yarns for export are press 
packed in bales those for local consumption are distributed at the 
mills, 

Tue first-class armoured British cruiser Carnarvon, 
built on the Clyde, finished her speed trials on Friday last. She 
attained a speed of 23 knots in an eight hours’ trial, whilst in her 
30 hours’ trial she made 20 knots, despite the fact that she carried 
all her guns and was wave-swept continually. She has been com- 
pleted in record time. She will be ready for commission in six 
weeks, 

THE official report of the Director of Concessions and 
Admissions of the Louisiana Purchase Exhibition shows that the 
total recorded admissions for the period of the Exhibition from 
April 30th to December Ist inclusive were 19,694,855, of which 
12,804,616 were paid and 6,890,239 were free. The total admissions 
at the Chicago Exhibition was 27,539,041, of which 21,479,631 
were paid. 

THe working day in Chinese cotton mills lasts 134 
hours, night shifts working ten hours. From an economical 
point of view it is said to be better to confine the hands to day 
work only, and but few mills work day and night throughout the 
year. As is not unreasonably to be expected, there is a slight 
falling off in efficiency during the summer months. Many mills 
in Shanghai pay by piecework, and the wages earned amount to 
about 6d. per day. 


As regards authorised undertakings other than those 
of local authorities, the number of gasworks included in the return 
just made to Parliament was, at the end of 1903, 459, as compared 
with 428 in 1893. The total share capital was £77,571,466, 
against £44,199,851. The number of tons of coal carbonised was 
8,528,823, against 6,995,125 ; the number of cubic feet of gas made 
was 101,490,084, against 71,050,955 ; the number of cubic feet of 
gas sold 93,923,290, against 65,489,970 ; and the number of con- 
sumers 2,385,348, against 1,225,253, 


AccorpInG to a Government report just issued on gas 
undertakings in the United Kingdom, it appears that the number 
of such works owned by local authorities was 260 in 1903-4, against 
192 in 1893-4; the amount of loans and capitalised value of 
annuities authorised was £41,933,570, against £27,240,458. The 
number of tons of coal carbonised in 1903-4 was 5,673,013, against 
4,025,167 in 1893-4 ; the number of cubic feet of gas made was 

2,717,759, against 39,730,833 ; the number of cubic feet of gas 
consumed 57,754,404, against 36,396,401 ; and the number of con- 
sumers 1,945,777, against 1,226,332. 


A PAPER was read recently before the Paris Academy 
of Sciences on the thickness of transparent sheets of iron by 
M. L, Houllevigue. After trying unsuccessfully various methods 
for estimating the thickness of thin films of iron, a colorimetric 
estimation with sulphocyanide was found to give trustworthy 
results, The transparency (T) of these films was determined 
before dissolving in acid for the colorimetric test, and for films 
varying in thickness from 0-024 to 0-056 milligramme per square 
centimetre the thickness was found to be a linear function of 
og. T. This curve being established, the thickness of any given 
film could be quickly determined by the photometer. 


For the first five years after date of commission 
United States naval constructors are paid £640 per year for duty 
at sea or on shore, and £440 on leave or waiting orders, The 
corresponding pay of the civil engineer in the United States navy 
is £480 and £300. For the second five years the pay of naval 
constructors is £680 and £480, while that of the civil engineer is 
£540 and £360; and the duty pay of the constructors is fixed at 
£840 per year after twenty years’ service, while there is no such 
provision in the case of the civil engineers. The assistant naval 
constructor starts with £400 per year, and the assistant civil engi- 
neer with £300, and while the constructors are allowed £2 8s, per 
month per room for quarters, the engineers receive no such 
allowance, 


MISCELLANEA. 


Inp1A is the leading producer of mica, and supplies 
about one-half the world’s requirements, 


Orpers for the construction of two new ferry boats, at 
a cost of £19,900 each, have been placed by the Wallasey Council, 


Repcar is suffering from a shortage of water, and 
steps are being taken to conserve the supply by limiting the hours 
of supply. 


A REPorT has been adopted recommending the carry- 
ing out of a sewerage scheme for Caversham on the continuous 
system of bacterial treatment at a cost of 


WE learn that Mr. Basil Joy, the technical secretary 
of the Automobile Club, has been appointed manager of Messrs, 
Simpson, Strickland and Co., steam launch builders, of Dartmouth, 
South Devon. 


Ir is proposed to protect the sea banks and cliffs at 
Tynemouth by means of a sea wall, including a low-level pro- 
menade and carriage road from the North Pier to the south end 
of the Long Sands, 


ALL attempts made at casting bronze propellers in 
Austria have been unsatisfactory, says a consular report on the 
trade of Trieste. These are, without exception, obtained from 
the United Kingdom. 


A Cuicaco firm has purchased the whole of the 
buildings which constituted the late Exhibition, and is now 
eng ed in their demolition, In round figures these buildings 
cost £10,000,000 to erect. 


Part of the contract for the construction of the deep- 
water dock at Immingham, Grimsby, has been let to Messrs. 
Lucas and Aird, It is expected that the construction of the dock 
piers will be commenced shortly, 


THE production of magnesite in Austria is important. 
The greater part is exported to America. During 1903 46,000 
metric tons were sent to the United States. This amount is equal 
to two-thirds of the whole production, 


Ar the last Ayrshire Council meeting a report from 
engineers on the proposed new reservoir for Kilbirnie and Glen- 
garnock was approved, and it was resolved to ask for a loan for 
£21,500 to defray the cost of the works, 


Tue Mayor of Maidenhead has received a report from 
Mr. L. F. Vernon Harcourt, M.I.C.E , on a scheme suggested by 
Mr. E. Cooper, of Cookham, to prevent the flooding of the greater 
part of Maidenhead and the land between that town and Cookham 
on the occasion of the Thames floods. It includes the making of 
a 3ft. bank across some meadow land. J 


Ir is interesting to note that the Torquay and District 
Motor Omnibus Company, after an experience of about eighteen 
months with five ‘‘Chelmsford” steam omnibuses, has now pur- 
chased three more. This was one of the pioneer motor omnibus 
companies of this country, and the first to pay a dividend of 74 
per cent, after twelve months’ running. 


Upwarps of 400 municipal surveyors and engineers, 
together with members of borough and district councils, have 
accepted the invitation to a gathering of those interested in heavy 
motor vehicles, which will be held on Wednesday, the 22nd, at 
the Agricultural Hall, London, during the progress of the Motor 
Car Exhibition, which opens there on the 18th inst. 


Tue Indian petroleum industry has increased at a 
greater rate even than coal-mining. From a production of just 19 
million gallons in 1897, the output rose to nearly 88 million gallons 
in 1903 ; and in addition to the = of considerable quantities 
of paraffin wax, the illuminating oils and petrol refined in Burma 
and Assam have at last shown signs of definitely displacing foreign 
supplies in the Indian market. 


Tue Lower River Committee of the Thames Con- 
servancy Board, at the meeting on Tuesday, presented a report 
from the engineer, submitting a specification and drawings of two 
new steam lighters for the mooring and wreck service, the cost of 
which, estimated at £4500 each, was included in the estimates for 
the current year. The Committee reported that they proposed to 
invite tenders from eleven selected firms, The report was received, 


A LARGE cement manufactory has been erected at 
Lengenfeld, in the Trieste Consular district. It has a yearly 
production of about 3000 railway truck loads. A large establish- 
ment will be erected near Albona—Istria—for the manufacture of 
Portland cement entirely for exportation, There are in the 
neighbourhood immense quantities of stone suitable for the manu- 
facture of cement, and also a coal mine, all situated close to the 
port of Rabaz, 


THE report on the condition of the metropolitan water 
supply during the month of Somers, 1905, states that the 
total rainfall during the month at West Molesey was -95in. 
The average dajly supply delivered from the Thames during the 
month was 116,511,881 gallons ; from the Lea, 50,381,621 gallons ; 
from springs and wells, 42,748,642 gallons ; from ponds at Hamp- 
stead and Highgate, 12,224 gallons. The daily total was, there- 
fore, 209,654,368 gallons for a population estimated at 6,662,741, 
representing a daily consumption per head of 31°47 gallons for all 
purposes, 

Tue New York correspondent of the Standard tele- 
graphs, under date 27th February :—‘‘ The Standard Oil Company 
has made an unpredecented experiment in ocean towage. A barge 
laden with oil has fully completed the voyage from New 
York to San Francisco, taking seventy-two days to cover the 
13,090 miles. The worst weather was encountered in the Straits 
of Magellan, after which not a single vessel was sighted. The 
tug Atlas consumed nearly 15,000 barrels of oil fuel. On one 
occasion the 6in, steel hawser parted, and another had to be suk- 
stituted inside one hour.” 


In refining crude petroleum only from 8 to 12 per cent. 
of naphthas is produced, depending on the gravity of the oil. 
From these naphthas only about 50 per cent. of gasoline can be 
obtained, so that the maximum production of gasoline is limited 
to an average of 5 per cent, of the crude oil refined. But the 
actual production of gasoline is limited in'other ways. As soon as 
the refiners discover that they are glutting the market with the 
principal potroloum products—kerosene, paraffine, and lubricating 
oils—they cease refining. It is stated that this condition is 
imminent, as there has already accumulated a great surplus, and 
| the refineries will not continue to make and store such surplus for 
the sake of producing the small percentage of naphthas. 


On the occasion, recently, of a first ‘“‘At Home” 

' gathering of the ‘‘old inhabitants” of Clydebank, held in the 
own Hall of that burgh in Clydeside, Mr. David McGee, ship- 
yard manager to John Brown and Co., Limited, Clydebank, pre- 
sided, and gave some interesting figures as to the establishment 
and growth of the works founded by James and George Thomson, 
and the consequent development of Clydebank, now a thickly 
populated centre of industry, oer gry | and otherwise. The 
gathering he addressed was composed of the original workmen— 
with their wives and descendants—who had gone to Clydebank 
between the years 1872 and 1877, during the early years of 
Messrs. Thomson’s venture. The number of workmen employed 
in the shipyard now was 7000, while five years ago there were as 
many as 8000. The number of vessels which had been built in 

the yard since 1873 was 215 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F, A. Brocxnavs, 7 Kumpygasse, Vienna, 
CHINA.—K&gLLY anp Wasu, Limitep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau anp CHEVILLET, Rue de la Banque, Parisi 
GERMANY.—Asuer anv Oo., 18, Unter den Linden, Berlin, 

F. A. Brockxnavs, Leipzic ; A. Tweitmuver, Leipsic, 
INDIA.—A. J. Compripas anv Co., Railway Bookstalls, Bombay. 
ITALY.—Lozscuer anv Co,, 807, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—Kg.Liy anp Watsu, Limirep, Yokohama. 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricxsr, 14, Nevsky Prospect, St..Petersburg. 

§. AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown 

Gorpon anv GorcH, Long-street, Capetown. 

R. A. THomMPsoN AND Co., 83, Loop-street, Capetown. 

J. ©. Juta anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch, 

Hanpgv Hovuss, Liuirep, Kimberley. 

Apams anv Co., Durban and Mariteburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. | 

R. A. Taompson anp Co., 180, Pitt-street, Bydney ; Melbourne, 

Adelaide and Brisbane. 

TuRNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Onaia, J. W., Napier. 
CANADA.—Monrreat News Co., 886 and 888, &t. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrTeRwationaL News Co., 88 and 

85, Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KE.LLY anp Watsu, Limirep, Singapore. 
CEYLON.—Wisayartwa anp Co., Colombo, 
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Tas Enoineer can be had, by order, from any newsagent in town or 
country, at the various railwa; vd stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
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Half-yearly (including double number) .. £0 lds. 6d. 
Yearly (including two double numbers) . £1 9s, Od. 
CvroTnH Reapine Cases, to hold six issues, 2s. 6. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annur 
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ADVERTISEMENTS. 
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edition, ALTBRATIONS te standing advertisements should 
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letters to be addressed to the Bditor of 


Telegraphic Adtgees. “« BNGINEER arn, LONDON.”’ 
Telephone—No. 13352 Ce: 


TO CORRESPONDENTS. 


trouble and confusion we find it necessary to inform 

ts that letters of inquiry addressed to the public, and intended 

rep: insertion in this column, must in all cases be by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 
instructions, 

4 All letters Pry epee Sor insertion B Tus Enaiwesr, or containing 
questions, should the name and address of the writer, 
not necessarily a, Aap pon but as @ proof of good faith. No notice 
whatever can be taken o Yy 

ar We cannot commana to return drawings or manuscripts ; we must, 

, request correspondents to keep copies. 


gy SE In order to avoid 





REPLIES. 
D. L. P. (Bushmills).—(1) We do not know of any agent in this country. 
(2) Any berths that are vacant are advertised on our front pages. 
J. E. C. (Taunton).—Y ry you have the for 
membership. Write to the Secretary, Storey’s- gate, Westminster, for 
the form of application. 
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INQUIRIES. 
ENGLISH AND METRIC TENSILE STRENGTH. 
Sin,—Can any of your readers give me the title of a little book, which 
I know exists, giving the tensile strengths of various materials in eo 
and metric measures ? 
March 15th. 


ERRATUM. 
Electric travelling crane for gene a ogy a clerical error the title 
of this crane in our ue ap 70-ton travelling crane,’ 
instead of * 20-ton,” as given in the text. 








MEETINGS NEXT WEEK. 


LivERPOOL ENGINEERING Society. ee March 22nd, at 8 p.m.’ 
at the Royal Institution, Colquitt-street. inary meeting. Paper: 
“Electric Traction on Main-line Railways,” by Mr. H. ilson, 
A.M.LE.E. 


Tae ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— Monday 
March 20th, at 7.45 p.m., at the Royal College of Science, Stephen’s Green, 
Dublin. Ordinary general meeting. Paper, ‘‘ Impressions of a Recent 
Visit to America,” by Mr. P. 8. Sheardown, M.1.E.E. 

Society or Arts.—Monday, March 20th, at 8p.m. Cantor lectures: 
“Telephony,” by Herbert Laws Webb, M. Inst. E.E. Tuesday, March 
2ist, at 8 p m. a Art Section. “‘ West Country Screens and Rood 
Lofts,” by F. Bligh Bund, F.R.1.B.A. Wednesday, March 22nd, at 8p m. 
Ordinary meeting. ‘“ The Present a of the Fiscal Question,” by Sir 
Charles Malcolm ‘Tensei, K.C.M.G., 

Tue InstiruTion oF CIvIL paar — Tuesday, March 2ist, at 
meeting. Discussion, “Shipbuilding for the Navy,” by 

ey, K.C.B., Assoc. Inst. C.E. Paper, ‘*Coolgardie Water 
Supply,” by Charles Stuart Russell Palmer, M. Inst.C.E. Friday. March 
24th, at Sp.m. Students’ meeting. Papers : “The Wanki to Victoria 
Falls Sec tion, Victoria Falls Railway,” by C. T. Gardner, Stud. Inst. C.E. 
“ Design of a ” Double-line Plate- girder Railway Bridge,” by H. 8. Coppock, 
Stud. Inst. C.E. 

Roya Institution or Great Britain.—Friday, March 24th, at 9 p.m. 
Discourse, “ A Pertinacious Current,” by Sir Oliver Lodge, » D.8e., 
F.R.S, M.R.I. Afternoon Lectures : ai March 2ist, at 5 p.m. 
“ Engineering Problems,” by Professor W. E. Dalby, M.A, 

M. Inst. C.E. Thursday, March 28rd, Ay Mog “The Reasonableness 
of Architecture,” by Thomas G. Jackson, R.A., M.A., F.S.A. Saturday, 
March 25th, at3p.m. ‘‘ Electrical Properties of "Radioactive Substances,” 

by Professor J. J. Thomson, LL.D., D.S8c., F.R.S. 

Tus INsTITUTION OF Busorascat Enorngers.—Thursday, March at, 
at 8 p.m., at the ooo = Civil Engineers, Great t Geo 
Westminster, 8.W. sitet of, He carried out at the National 
ye Laboratory : On = ffect of Heat on the Electrical and 

echanical Properties of Dielectrics ‘and On the Temperature Distri- 
bution in the Interior of Field Coils,” by E H. Rayner, M.A., commu- 
nicated by Dr. laze RB. Discussion, “On Temperature 
Curves and the Rating of Electrical Machinery,” by R. Goldschmidt. 
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TRADES UNIONS AND THE LAW. 


Ir is probable that many employers through- 
out the country will have read the report of the 
debate on the Trades Disputes Bill with a feeling 
akin to dismay. It would be idle to deny that 
there is ground for such a feeling. The Bill has 
been referred to Committee by a very substantial 
majority, and however its provisions may be modified 
before it becomes an Act of Parliament, it embodies 
certain principles declaratory of the law relating to 
trades unions which would rob employers of the 
greater part of the advantages gained by recent deci- 
sions. Reading between the lines of the debate, how- 
ever, there is reason to believe that it amounted to 
nothing more than a discussion of abstract pro- 
posals which are unlikely to pass into law. In the 
first place, a measure couched in exactly the same 
terms passed a second reading in 1904, but got no 
further. Secondly, a Royal Commission was appointed 
some time ago to consider the state of the law re- 
lating to trades unions. Although this Commission 
has concluded the hearing of evidence, it is not ex- 
pected to report before May. There is no doubt that 
it is highly improbable that the supporters of the 
Government will give assent to a measure which 
has been drafted by trades unionists for trades unions 
without any reference to the report of the Royal Com- 
mission. Finally, it must not be forgotten that nem- 
bers of the House of Commons were set free to vote 
upon the Bill according to their personal inclination. 
Had it been a measure opposed by the Government, 
we are confident that the result of the division 
would have been very different. Sir Thomas 
Wrightson, in moving the rejection, said, “ Many 
members of the House who are going to vote for 
the Bill told me that they did not believe in it. 
Why is that? Because of a circular which has 
been sent round. They are convinced that the 
Bill is not a good one, but they were practically 





told: ‘Look here, we '—that is to say, the sup- 
porters of the Bill—‘are going to knock you out of 
the House of Commons next time.” It was 
announced that 200 representatives of trades 
unions were present in the Strangers’ Gallery 
during the discussion. Is it not right to infer 
that their presence had some moral effect upon 
those who may be looking for votes at a general 
election ? 

We have already set out the terms of the 
measure, in our issue of March 4th last, and 
they need not be referred to at length. Shortly, 
however, their object is to legalise picketing, 
and to modify the law of conspiracy and the 
law of principal and agent in favour of trade 
unionists. The ambitious object of the measure 
was well summarised by the Attorney-General when 
be said:—‘ This Bill does not propose clearly to 
state the law—it is not a measure to define the law, 
it is a measure to put trade unions above the law. 
The first clause, as I read it, would exempt them 
from the common law of nuisance; the second 
would exempt them from the common law of con- 
spiracy ; and the third would exempt them from the 
liability of actiomw to which every other person and 
corporation in the United Kingdom is exposed.” 
He concluded by saying :—‘“I desire to see trade 
unions go on and prosper, but I do not desire that 
they shall enjoy the great authority which this 
Bill will confer upon them.” Another feature of 
the discussion which merits attention is that 
amongst those who made speeches in support of the 
measure there were very few who gave it unqualified 
support. Thus they were nearly all agreed that it 
would require modification when the various 
clauses came to be considered. The mover him- 
self, in dealing with the question whether a trades 
union should be made responsible for the acts of 
members or officials, seems to have admitted that if 
the council of a trades union expressly authorises the 
doing of an unlawful act by an official, the union as 
a body should be held liable. Yet the third clause 
of the Bill, as it at present stands, would expressly 
exclude the union from liability in such a case! 
Thus the most important clause of the measure 
would have an effect which even its own supporters 
do not demand. While we admit that the law 
affecting trades unions is in a nebulous condition, 
one point at least has been made abundantly clear 
in the most recent cases—namely, that the union 
as a body will not be made liable for the acts of 
officials unless those acts are authorised by it. In 
these circumstances this third clause is unnecessary 
if it is modified in the sense in which the mover of 
the Bill seems to admit it may be modified. If 
allowed to pass in its present form it would have 
the effect of carrying us back to the days before 
the Taff Vale case was decided, and would allow 
the unions to profit by, while disclaiming any 
responsibility for, the acts of their officials. 

A striking feature of the discussion in the House 
was the praise given to the trades unions by 
employers. Sir Thomas Wrightson said that, both 
for employers and employed, it was an enormous 
advantage that there should be an organisation to 
deal with—-some recognised union which gathered 
up the different opinions held by the workmen, and 
was able to present them to the masters ; but there 
was the very greatest difference between strong 
trade unions and weak ones. “To pass this Bill,” 
he said, “applying equally to strong and weak 
unions would be a mistake in the interest of the 
industrial welfare of the country.” That is the case 
against the Bill stated in a nutshell. If mankind 
were perfect, legislation would be unnecessary ; if 
there were no criminals, a criminal code would be 
unnecessary. So we anticipate that the power of 
combination exercised under existing law by the 
trades unions is of enormous advantage to the 
working man ; but if that great power.is wielded to 
coerce and compel or to perpetrate acts of violence, 
it must be made amenable to the civil law, 
and the law as it stands is sufficient; there is no 
need for the modifications which the framers of this 
measure desire. Trades unions, like any combina- 
tion of persons for other purposes, must be amenable 
to the general law of the land; this is the argu- 
ment, ably expressed by Sir Robert Finlay, which 
the opponents of the measure must adopt. If it is 
hoped that an Act can be passed that shall so 
clearly define the powers of unions, of whatever 
kind, that disputes will be obviated, we say such 
& hope i is baseless, unless unlimited licence is given 
to such bodies. The present law condemns 
aggressive picketing whilst it permits peaceful per- 
suasion, and it recognises that a union cannot be 
held responsible for the unauthorised acts of its 
officers; but we fear appeal to a judge and jury will 
always be necessary to decide from time to time 
when peaceful persuasion has become intimidation, 
or to say whether the servants of the union had 
the authority of the union for their actions or 
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not. There may be need to codify the law, and 
doubtless an attempt to do so will be made after 
the report of the Royal Commission has been re- 
ceived, but there appear to be no good grounds 
for making drastic changes of the kind proposed. 


SPECIFICATIONS FOR BOILER PLATES. 


It is, we think, very desirable that good reasons 
should be given for every stipulation contained in a 
specification for steel plates. Not a few seem to 
be out of place, impolitic, or antiquated. Plate- 
makers grumble, and ask why such conditions are 
dictated. It is held that in many instances those 
who prepare specifications would be found quite 
unable to say why certain rules for manufacture 
and testing have been drawn up. Specifications, 
like many other legal documents, are written out 
in set phrase simply because they have always 
been so written—a reason which is not very con- 
vincing or satisfactory. 

In order to keep clear of what might perhaps 
be termed invidious comment, we shall go abroad 
for examples of specifications open to criticism. 
The most striking, perhaps, available is supplied by 
the new rules for making and testing boiler plates put 
forward by the Secretary of Commerce and Labour 
in the United States—a gentleman whose duties are 
closely akin to those of our own President of the 
Board of Trade. We do not intend to deal with 
these rules in detail; one or two will serve our pur- 
pose. “Only steel plates made by the basic or 
open-hearth processes will be allowed to be used in 
the construction of boilers for marine purposes.” 
We shall see in a moment what are the conditions 
of test and chemical composition ; and we ask now 
why Bessemer steel if it complies with these con- 
ditions may not be used? We are the more 
curious about this that the regulation is not 
intended to interfere with the employment of 
Bessemer steel tubes. We have no doubt that 
those responsible for the rules have some reasons 
which they consider good for stating that marine 
boilers shall not be made of Bessemer steel; and the 
publication of these reasons would no doubt be 
found enlightening. Are Bessemer steel plates, 
which have passed all tests and are chemically 
satisfactory, liable to crack and fly, apparently for 
no reason, while open-hearth plates are not? In 
the light of recent investigations in this country 
an official pronouncement in the United States 
would have much weight. Failing this, it is open 
to makers of Bessemer steel to say that they are 
unfairly treated, and that the rule in question is 
based on ignorance of what has been done of late 
years in the development of steel. 

The next stipulation with which we need concern 
ourselves runs as follows :~--‘ No plate made by the 
acid process shall contain more than 0-06 per cent. 
of phosphorus and 0-04 per cent. of sulphur, and no 
plate made by the basic process shall contain more 
than 0-04 per cent. of phosphorus and 0-04 per 
cent. of sulphur.” We want to know how these 
definite percentages have been fixed; and we are 
particularly desirous to know the reason why 
acid steel may carry 0-06 per cent. of phosphorus, 
while no plate made by the basic process shall have 
more than 0-04 per cent. Is this rule based on the 
assumption that phosphorus cannot be got lower 
with the acid process than 0-06, while by the basic 
furnace it can be got down to 0:04? But if 0-06 
is good enough for one plate, why not for all? 
The next rule runs :—“ For steel plates the sample 
must show, when tested, a tensile strength not 
lower than 50,000 lb. and not more than 75,000 lb. 
per square inch of section. No plate shall be 
stamped with a greater tensile strength than 
65,000 lb. Such sample raust also show an elonga- 
tion of at least 25 per cent. in a length of 2in. for 
thickness up to }in. inclusive; in a length of 4in. 
for over Hin. to ;‘;in. inclusive ; in a length of 6in. 
for all plates over ;‘,in. The sample must also 
show a reduction of sectional area as follows :—At 
least 50 per cent. for thickness up to tin. inclusive ; 
45 per cent. for thickness over }in. to 3in. inclusive, 
and 32:5 per cent. for thickness over 3in.” 

Putting these figures into the nearest tons, with 
which our readers are more familiar, we have 
33°5 tons and 22-32 tons, which is a fairly wide 
range, to say the least. We may be pardoned for 
asking why it is that the only “ impurities’ men- 
tioned in the specification are sulphur and phos- 
phorus? Nothing whatever is said about carbon or 
silicon, which have hitherto been supposed to play 
rather an important part in determining the 
behaviovr of steel. Possibly it is assumed that 
unless the carbon and silicon are as low as is 
necessary, the plate cannot comply with the 
mechanical tests; but why the same method of 
reasoning does not fit in with sulphur and phos- 
phorus we cannot tell. The absence of their 





names from the proposed rules deserves careful 
consideration. 

It has been repeatedly urged in this country by 
steelmakers that so long as their plates or bars 
complied with the mechanical tests, it was of no 
import to the user bow these results were got. 
Furthermore, it is notorious that specifications have 
been prepared and sent out in which the conditions 
contradicted each other. Thus, a tensile strength 
has been asked for which could not be got with the 
low carbon percentage for which the specification 
stipulated. Government files must be made of 
Swedish billets, cemented and pot cast, without any 
admixture of other material. But every steel- 
maker in Sheffield knows that a good file 
cannot be made unless a percentage of old files 
is put into the crucibles. We have never yet 
seen or heard any precise or satisfactory explana- 
tion of the reason why it is considered necessary 
to stipulate not only for the chemical composition, 
but also for the mechanical characteristics of the 
metal. There is an old story about a nigger who, 
while being flogged, was violently abused by his 
owner, and cried out, “ If you floggy, floggy, and if you 
preachee, preachee, but you no floggy and preachee 
together.” It has constantly been urged by steel 
makers that they are in the position of the unfor- 
tunate nigger. “If,” they say, “ You want test- 
house conditions, have them; or if you want 
laboratory conditions, have them ; but do not look 
for both at once.” The mechanical tests are often 
very severe; and the steel makers very naturally 
say that so long as they can make a steel to comply 
with them, it matters nothing how they obtain that 
result, or what their steel does or does not contain. 
As we have said, we have never yet read or heard 
any reply to this argument which carried the 
smallest weight. Some people seem to believe that 
a given tensile strength, let us say, can only be 
had in one way, that they know that way, and 
they put it into a specification, quite overlooking 
the fact that they can obtain thousands of tons of 
steel in which the required strength is obtained 
with a widely different chemical composition. The 
peculiar interest of the United States boiler 
regulations is that official recognition is at last 
given, in part at least, to the facts; and the 
steelmaker may apparently put as much or 
as little carbon or nickel or tungsten as he 
pleases in his steel, so long as it complies with the 
mechanical tests. Why should a different policy 
be held applicable to sulphur and phosphorus ? 
There is an obviously bad reason and a possibly 
good reason. The first is that sulphur and phos- 
phorus have always been dealt with in specifica- 
tions, and that what has been must be right. The 
other is that experience has shown that, although 
plates may stand all mechanical tests, yet that if 
they contain more than 0:06 of phosphorus they 
are likely to fail by cracking. If this is true, it is 
of the utmost possible importance, and the fact ought 
to be published far and wide. It is just one of 
those discoveries which cannot be too soon and 
too extensively made known. We venture to say, 
however, that no definite information of any kind 
bearing on this point is in existence; and we 
fancy that the stipulation is based on theory, 
and on nothing else. We know that sulphur 
makes steel red-short, and phosphorus makes it 
cold - short. If, then, the plates when tested 
mechanically are neither hot nor cold-short, it 
seems that we have irrefragable evidence that 
neither impurity is present in excess. 

It is not necessary, we think, to say more at 
present about this subject. We hope, however, 
that we have said enough to elicit some definite 
information at once from steel makers and steel users 
as to the reasons which operate in the minds of 
those who prepare specifications, and result in the 
insertion of stipulations which are either based on 
very special and valuable information about steel 
not generally available, or else on nothing more 
substantial than obsolete precedents. We may add 
that we note with pleasure that the Engineering 
Standards Committee, in dealing with structural 
steel for marine boilers, have contented themselves 
with stipulating for mechanical tests only, leaving 
platemakers to satisfy the conditions as they please. 


THE SPEED OF MOTOR CARS, 


THE fact that only a comparatively small number 
of local authorities have presented petitions to the 
Local Government Board in favour of the introduc- 
tion in their respective districts of the 10-mile 
speed limit, affords a clear indication of the con- 
sideration which is being given by such bodies to 
the use of light motor cars throughout the country, 
and of the obvious desire not to attempt the 
throttling of a new and growing industry of national 
importance at the present time. As is well known, 
Section 9 of the Motor Car Act, 1903, permits the em- 





loyment of a maximum speed of 20 miles an hour foy 
light cars not exceeding two tons in weight, but on the 
petition of a local authority the Local Government 
Board may, if considered advisable in the interests 
of the public safety, reduce the speed to a minimum 
rate of 10 miles an hour in any district. Although 
the local authorities are thus constituted the officia] 
channel through which representations have to be 
made to the Board, associations have been and are 
being formed under the title of highway protection 
leagues for the purpose of watching the interests of 
non-users of motor cars and protecting the safety of 
the public on the roads. It is not easy to under. 
stand what these leagues, the latest of which was 
established at a county meeting held at Warwick on 
Saturday, really hope to accomplish. If they seek 
to bring about a diminution of the so-called 
scorchers, who fortunately only represent a fraction 
of the number of users, they will be rendering 
assistance both to the general public and to the 
Automobile Club, which deprecates excessive speed 
and inconsiderate driving, and, in fact, anything 
that would be likely to throw discredit upon 
the motor car industry. But whilst these leagues 
are being brought into existence, what are the only 
real and authorised representatives of the public 
doing in the matter of the speed of motor cars? 
Down to the middle of last month applications had 
been received by the Local Government Board 
from the City of London, Winchester, Dover, 
Kingston-on-Thames, Beverley, Leeds, Leigh, and 
Todmorden, but not a single authority has been 
able to satisfy the Local Government Board at 
the inquiries held that it is necessary to introduce 
a regulation reducing the maximum speed to 
10 miles an hour in those towns. In these 
circumstances the users of motor cars in general 
will appreciate the statement made by Colonel 
H. C. L. Holden, R.A., at the annual meeting of 
the Automobile Club last week, to the effect that 
the Local Government Board has carried out the 
inquiries in the fairest manner possible to auto- 
mobilism, and, we may add, also to the public. 


The objections of a certain section of the public 
to light motor cars, or, at all events, to those 
driven at excessive and illegal or dangerous speeds, 
lack the cohesion of the opposition which is being 
promoted, even at this early stage, to the employ- 
ment of heavy self-propelled vehicles, and motor 
omnibuses in particular. The antagonists in the 
latter case are the trade rivals represented by the 
Tramways and Light Railways Association and the 
Municipal Tramways Association, which seem to 
entertain apprehensions that motor omnibuses are 
destined to drive electric tramcars off the streets. 
We do not say that these fears are seriously 
believed in by the associations; but the latter 
should be judged by their actions towards 
omnibuses, whether worked or proposed to be 
operated by road transport companies or by the 
railway companies. Apparently imbued with the 
idea—an erroneous one, as it appears—that heavy 
motor cars could be driven at speeds up to 20 miles 
an hour, as in the case of light motor cars, the 
Tramways and Light Railways Association addressed 
a request to the Board of Trade three months ago 
asking that the speed limit on tramways should not 
be more stringent than the limit for motor cars, and 
especially for motor omnibuses, on the same road. In 
fact, the Association suggested that the Board of Trade 
should notify the public that the department would 
adopt for tramways the limit of 20 miles prescribed 
by the Legislature in the case of motor cars, and 
that it was proposed, subject to any exceptions that 
might be necessary, to modify the regulations in 
this sense. We are not aware of the nature of the 
reply forwarded by the Board of Trade in answer to 
this—well, modest request; perhaps it would not 
bear the light of publicity. Atany rate, Mr. Arthur 
Stanley, the new president of the Association, has 
since then entirely demolished the fabric woven by 
the society in last December for submission to the 
Board of Trade. The president stated at the 
annual meeting last month that if anyone were to 
devise a cheaper method of traction than that of “a 
metal wheel on a metal rail,” it would run the tram- 
ways off the road ; but that end would not be accom- 
plished by motor omnibuses. After this assertion, 
the Association can scarcely expect a favourable 
reply from the Board of Trade. The Municipal 
Tramways Association, at a conference attended by 
the representatives of twenty authorities at the end 
of last month in London, had under consideration 
the proposals of various railway companies to 
establish services of motor omnibuses in connection 
with their railways. It is stated that the con- 
ference formulated a clause to limit the service to 
routes between the railway stations and certain 
fixed points; but we are not told how the local 
authorities hope to enforce the clause, unless the 
attempt is to be made before a Committe of Parlia- 
ment. And if railway omnibuses are to be restricted 








im 


gh 


§ 
6 
d 
g 


i] 


ae a ee 








Marca 17, 1905 





THE ENGINEER 


271 








by local authorities, how will those stand which are 
or may be promoted by independent companies ? 

It will be seen that, although there is little dis- 
position on the part of the local authorities through- 
out the country to hamper the development of the 
light motor car industry by applications for restric- 
tions in the speed of these vehicles, the moment 
their interests as tramway owners, and those of 
tramway companies also, become threatened by the 
prospect of competition, they rise in a body to 
protest against the contemplated aggression. The 
attitude of the tramway companies in particular is 
even all the more surprising, because if they are 
actually afraid of motor omnibus rivalry there is 
nothing, save the consent of their shareholders, to 
prevent them from taking up the same branch of 
transport if they consider it to be a remunerative 
business ; and the latter point has yet to be decided. 
To say that the tramway companies have expended 
thousands of pounds in the widening of roads is 
no argument against the suppression of motor 
omnibuses. The money has been expended 
for the purpose of ultimate private gain, and 
has been incurred under compulsion, or by way of 
Llackmail on the part of local authorities, as it is 
termed in some quarters, the money has been 
expended with the knowledge that the competition 
of self-propelled traffic on ordinary roads was a 
factor that would have to be reckoned with in the 
future. The electric tramcar will not be ousted 
from the streets by the motor omnibus, and all 
apprehensions in regard to speed should be dispelled 
by the new regulations of the Local Government 
Board, which fix the rate according to the weight 
of the vehicle, of motor omnibuses at from eight to 
twelve miles an hour. Each type of vehicle has its 
sphere of activity, and co-operation should be of 
advantage to both, but for a variety of reasons it is 
entirely out of the question for either to displace 
the other either now or in the immediate future. 
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RAILWAYS AND DAMAGE TO CROPS, 


TuE object of the Compensation for Damage to Crops 
Bill, which was introduced in the House of Commons by 
Mr. Mount on March 3rd, is to alter the existing law 
which defines the liability of railway companies for 
damages caused to crops set on fire by sparks 
from passing trains. According to a doctrine laid down 
in the old case of Vaughan v. the Taff Vale Railway 
Company, a railway company is not liable for such 
damage unless it can be shown that the company is not 
using the best method of preventing the emission of live 
sparks. In practice, therefore, the existing remedy of 
the farmer is scarcely a remedy at all, for if he wants to 
be successful in his action he must first identify the 
engine from which the sparks have come, and then he 
must call expert evidence to show that it was not fitted 
with the latest appliance to prevent the diffusion of 
sparks. In the circumstances he is glad to cut the loss 
rather than face an expensive litigation. The object of 
the new measure is to bring railway companies under the 
operation of the common law in these cases. The desire 
of the promoters is to make the railway companies liable 
in all cases. Weighty arguments pro and con were 
adduced on the motion for the second reading. 
On the one hand it was urged that if the principle 
of liability in all cases were admitted, the railway 
companies would soon discover means whereby the 
escape of sparks could be entirely prevented. On the 
other hand, Sir F. Banbury said :—‘ That compensation 
should be paid by the person causing damage is an 
excellent maxim, but alee it would be unjust to require 
double payment from railway companies. The com- 
panies when they acquire their land pay under condition 
that the price shall cover any injury which may arise 
short of that caused by negligence, from the use of land 
as a means of transport. On the faith of the conditions 
imposed, 1200 millions of money have been invested in 
railways, and the average rate of interest is 34 per 
cent.” The supporters of the measure also referred to 
the fact that the owner of a traction engine using the 
highway is liable for damage occasioned by a spark from 
the funnel of the engine. This may be so, but the owner 
of a traction engine pays nothing in respect of his use 
of the highway. For ourselves, we do not see how a Bill 
drafted upon the lines suggested can ever become law; 
and, in supporting the secoud reading, the Attorney- 
General was at pains to point out that the drafting of the 
measure would require close attention in Committee. 
We fancy that from the trend of the speeches in the 
House, the first effect of the measure, should it pass, will 
be to shift the onus of proof—that is, to make it incum- 
bent upon the offending railway company to show that 
the system of spark prevention adopted by it is the best 
that can be devised. We must, however, await the 
discussion in Committee to see what form the Bill is 
likely to assume. 








TURBINE STEAMERS. 

On Saturday, 11th inst., William Denny and Brothers, 
Dumbarton, launched, for the South-Eastern and Chatham 
Railway Company, the turbine triple-screw steamer Onward, 
the first of two similar vesseis which the Dumbarton firm 
oe on hand for this company’s service between Dover and 

ais. 

The adoption of the turbine in the new vessels—the 


all—has been due to the success and great popularity of the 
turbine steamer Queen, with which the company was supplied 
by Messrs. Denny in 1903. She was the first turbine cross- 
Channel steamer to be put into service, and since her advent 
turbine river and cross-Channel steamers, ocean-going steam 
yachts, and now Atlantic liners, have speedily multiplied. 
The place of the turbine system as a rival of the reciprocating 
engine, even of the best ‘‘ balanced ’’ description, for high- 
speed vessels, is now thoroughly assured. It is barely four years 
since William Denny and Brothers launched the first turbine- 
propelled merchant ship, the Clyde passenger steamer King 
Edward. The performances of this vessel, and of her 
successor of the year following, the Queen Alexandra, were 
keenly watched by the South-Eastern and Chatham Railway 
Company, through their marine superintendent, Captain 
Dixon, who promptly recognised the suitability of the turbine 
for the vessels of their trade, and recommended his company 
to order the Queen. Practically from 1902 the two associated 
Dumbarton firms— William Denny and Brothers, sbip- 
builders, and Denny and Company, engineers and boiler- 
makers—have devoted themselves to the development and 
furtherance of the turbine system. Last year seven of the 
vessels they launched, and for the most part completed, were 
turbine-propelled. The Onward is the twelfth of this type 
constructed by them; two being Clyde river steamers, four 
cross-Channel steamers, and five for colonial coasting service. 
One of last year’s productions was the Loongana, now in 
service between Melbourne, Australia, and Launceston, in 
Tasmania. The voyage of this liner to Australia afforded 
conclusive testimony to the entire suitability and the likely 
economy of the turbine system for ocean-going steamers. 
Four other vessels built in 1904 were the Lhassa, Linga, 
Lunka, and Lunna, for the Indian coastal and gulf service of 
the British India Steam Navigation Company. The guarantee 
for these four vessels was a speed of 17 knots, and in each case 
the speed attained on trial was over 18 knots. 

The Parsons turbine has throughout been adopted, and for 
all the earlier vessels these were made in the works of the 
Pafsons Marine Steam Turbine Company, Wallsend-on- 
Tyne; Denny and Company installing them in the vessels, 
and supplying boilers, condensers, and all other accessories. 
In the case of the two last-named British India steamers, the 
turbines themselves were made by Denny and Company, 
those for the Lunka probably being the first examples of the 
marine steam turbine constructed under the Parsons’ patent 
in any works outside those of the patentees on the Tyne. 
The turbines for the Onward have been constructed by the 
Parsons Company, and will be installed by Denny and Com- 
pany, who are supplying all the other machinery. There are 
three turbines, each driving a separate shaft and propeller. 

The Onward, like her sister ship the Invicta, now nearing 
the launching stage, is 310ft. long, with a moulded breadth 
of 40ft., and a depth of 24ft. 6in. to the awning deck, which 
extends from stem to stern. In large deck-houses on this 
deck there are a number of special cabins provided for first- 
class passengers. There is a long promenade deck extending 
out to the ship’s sides, This shelters the awning deck in 
rough weather. On the main deck there is a large apartment 
for the exclusive use of first-class lady passengers. Imme- 
diately below is the gentlemen’s sleeping saloon, and abaft of 
this is the restaurant.- The second-class accommodation is 
situated aft, the ladies’ cabin being in a large deck-house on 
the awning deck, and the gentlemen’s accommodation on 
the lower deck. A large open space is provided on the main 
deck as a shelter during the daytime. The appliances for 
working the vessel are exceptionally powerful, and consist of 
a large windlass and capstan forward, a warping capstan aft, 
and two warping capstans, one at each hatchway. The 
rudder, which is of large area, is of the balanced form, 
specially designed by the builders for their turbine vessels, 
and is worked by a steam tiller, controlled from the flying- 
bridge by means of a telemotor. For convenience in canting 
and backing, the vessel is fitted with a large bow-rudder 
worked by steam steering gear controlled by a wheel on the 
flying-bridge. 








EXHIBITION OF METEOROLOGICAL 
INSTRUMENTS. 


AN interesting exhibition of meteorological instruments was 
held in the library of the Institution of Civil Engineers from 
the 14th to 17th of this month by the Royal Meteorological 
Society. The last exhibition of this kind took place in 1897, 
and was promoted to show the great progress which had been 
made during the sixty years of her late Majesty’s reign. The 
apparatus shown this week speaks eloquently of the great 
advancement made during the last eight years in climato- 
logical instruments of all descriptions, not only by new 
inventions, but also by the perfecting of the old appliances. 
There were fourteen exhibits in the rain gauge class, which 
included the earliest experimental types constructed by the late 
Mr. Symons, F.R.S., to the various types of self-recording rain 
gauges in use at the present time. Two gauges for measuring 
evaporation, one of which is able to record the level of water to 
‘Olin. or less, were alsoshown. Similarly, in the thermometer 
section, the great contrast between the instruments made at 
the beginning of last century was demonstrated by placing a 
model of a metallic thermograph, made in 1837, alongside 
the latest Callendar recorder. It was particularly interesting 
to compare the inaccurate thermometers, used by Sir J. C. 
Ross on his antarctic expedition of 1839-43, with the splendid 
ones used by the National Antarctic Expedition of 1901-04. 
Fourteen barometers were shown, including the photographic 
barograph which has been in use for some considerable time 
at the Fort William Observatory. A typical climatological 
station had been erected in the centre of the room, and was 
fitted with all the apparatus required for taking the various 
readings, which the Meteorological office requires to be made 
daily in different parts of the country. The necessary 
apparatus includes a Stevenson thermometer screen, contain- 
ing the usual set of thermometers, a Snowdon rain gauge and 
measuring glass; black and white bulb thermometers ; 
grass minimum thermometer ; Campbell-Stokes sunshine 
recorder ; and earth thermometer. Another section of more 
than ordinary interest was the one dealing with aéronautics. 
The instruments used by Mr. J. Glaisher, F.R.S., in his 
famous balloon ascents, in 1862-66, when a height of about 
seven miles from the earth was reached, were exhibited, and a 
comparison made even with the most modern appliances 
show that this great height has rarely, if ever, been exceeded. 
A kite with a meteograph in position, made by Mr. W. H. 
Dines, was also exhibited, and it was stated that a height of 
11,000ft. had been attained with this apparatus. When this 
kite is folded it is quite compact and nicely arranged for 
transport. A large number of hygrometers, miscellaneous 





necessity, indeed, for adding to the company’s fleet at 





instruments, anemometers and sunshine recorders, were also 





shown ; each exhibit having some special or peculiar feature. 
In Section II., objects which had been struck by lightning were 
to be seen. Some fine paintings and photographs of meteoro- 
logical phenomena were exhibited in Section III. The sky 
and cloud effects in the antarctic regions drawn by Dr. E. A, 
Wilson when on the recent national expedition were 
exceptionally good, as were also the cloud photographs taken 
by Captain Wilson-Barker. The numerous other photographs 
showing the different types of lightning flashes and of 
lightning spectra, also damage done by lightning in this 
country, were all worthy of the highest praise. Records of all 
descriptions, such as barograms, thermograms, electrograms, 
and seismograms, and many other records were shown in this 
section. There were also numerous other exhibits equally 
interesting; in fact, everything connected with the science of 
climatology was to be found in this exhibition, an exhibition 
which we have no hesitation in saying was a pronounced 
success. 








FIRE AT NIAGARA FALLS POWER-HOUSE. 


On the morning of Thursday, February 23rd, the Niagara 
Falls Power Company suffered from one of the most serious 
short-circuit that has ever taken place in the big power- 
houses at Niagara Falls. Three servants of the company 
started to change the connections between a 2300-volt trans- 
former and a small transformer used for lighting. They 
were at work in the switch chamber and cable subway under 
switchboard No. 1 in power-house No.1. One of the men 
was in charge of the two others, and he had only just entered 
the space under the switchboard when the short-circuit 
occurred. It was of tremendous volume. All of the insula- 
tion of the adjacent conductors took fire, which spread to the 
cables beneath the switchboard. All of the fire appliances 
near at hand, such as powder and chemicals, were used with- 
out extinguishing the fire, and it was necessary to call the city 
fire department. The firemen used their chemicals, but finally 
had to use water. All the auxiliary wiring leading to the in- 
struments and field rheostats was practically ruined, putting 
the 5000 horse-power generators operated from this switch- 
board temporarily out of work. The local tramway service was 
interrupted for an hour and a half, while the long-distance load 
was off for about twenty minutes. The load normally carried 
by the five generators interrupted was transferred to other 
machines within a few hours, and the company’s full service 
resumed. All three men were severely burned, and were 
quickly removed to the Memorial Hospital, where one died 
early the next morning. 

Electrical engineers of the Niagara Falls Power Company, 
after making a careful investigation, think that during the 
foreman’s temporary absence from the room one of the other 
men must have made two or three mistakes in making con- 
nections. It is, however, almost impossible to state with 
certainty how the circumstances leading up to the accident 
occurred, but its effects were startling. 








DOCKYARD NOTES. 


TuE United States has definitely decided to build a couple 
of ‘‘ Cuniberti battleships,’’ one of which has been named 
the South Carolina. They are practically modelled on that 
‘ideal battleship ’’ which Colonel Cuniberti described in the 
1903 edition of ‘‘ Fighting Ships,’’ but, in order to keep down 
the displacement, the central turrets will be omitted. It is 
hoped the weight will not exceed 16,500 tons. 





Tue Gladiator cruiser has been re-armed and refitted, and 
did her trials at the end of last week. These were followed 
with much interest, as she is fitted with the old type 
Belleville, without economisers, made by the Maudslay 
firm during the great engineers’ strike. She pulled through 
all right despite the heavy gale which, when she was steam- 
ing against it, nearly smothered her with green seas. The 
result is a splendid compliment to the famous old firm. So 
great was the force of the gale that when the Gladiator 
returned to harbour on Sunday morning she was driven by 
the wind right on to her mooring boat. Fortunately, no 
lives were lost. During the trials two dockyards men were 
injured by the bursting of the steam pipe of an auxiliary fan 
engine, and another was badly hurt by being thrown down a 
hatchway by the rolling of the ship. In noother navy would 
the trials have taken place in such weather. Sea- 
sickness was rampant in the engine-room, but all stuck to 
their posts. 





Ir now appears that the Mikasa did not have a plate 
knocked out of her as first reported. On the other hand, she 
was hit very frequently indeed, and a correspondent who had 
the good fortune to see her just after the battle tells us that 
she looked much like the Belleisle after her battering by the 
Majestic some years ago. The Russians seem to have got 
her in all her tender places. On the other hand, no other 
Japanese battleships were hurt, and had but a hit apiece. 








OBITUARY. 


THE death occurred on Tuesday, at the age of sixty-four years, 
of Mr. Henry Grant Spence, who has for nearly forty years 
been connected with the shipbuilding industry of Teesside, for 
the last thirty-five as partner in the firm of Richardson, Duck 
and Co., Thornaby. The deceased was the youngest son of Mr. 
James Spence, of West Derby, Liverpool, and was born at 
Southampton. He was apprenticed as a naval architect at the 
shipyard belonging to his leetherin- om, Mr. Hickson, at Belfast, 
who had then the yard since owned by Messrs. Harland and Wolff. 
After completing his articles he became manager of a Tyneside 
shipyard, and shortly after he was appointed manager of the 
yard of Messrs. Richardson, Duck and Co., at South Stockton 
—now Thornaby. In 1870 he joined the firm as a partner with 
the late Alderman Joseph Richardson, on the retirement of Mr. 
George N. Duck from the business. It was at this yard that 
the first iron steamer ever built on the Tees was launched. On 
the death of Alderman Richardson some three or four years ago Mr. 
Spence became senior partner of the firm. He was for several years 
a member of the Tees Conservancy Commission as representative 
of the Stockton shipowners, and was chairman of the Works 
Committee of the Commission. At one time he was chairman 
of the Tees and Hartlepools Shipowners Association, as well as 
president of the Shipbuilding Employers’ Federation. 











Tue London and North-Western Railway Company will 
adopt the new pattern of 95 lb. rail suggested by the Engineering 





Standards Committee for all renewals, 
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12kin. ELECTRIC LATHE. 
Tue lathe illustrated above is electrically driven, and has 


an ‘‘all-gear’’ headstock. The motor is placed in the base, | : : 
| are 124in., the width of bed on face 2lin., its depth 124in. 


| leading screw is 2$in. diameter with a din. pitch. 


almost immediately under the spindle, which it drives 
through a train of wheels, permitting of twelve changes of 
speed without interference with the speed of the motor. 


Referring to the drawing of the headstock, it will be seen | 


that the main spindle carries a barrel with three gears, 2, 3, 
and 4, which can mesh with the wheels 5, 6, and 7, sliding 
on a shaft driven by the motor. Thus the barrel is given 
three different speeds. The wheel 8 is fast on the main 
spindle, and may be coupled to the wheel 4 by the bolts 9 and 
9. These bolts are fastened to a plate 15, which is capable 
of end-ways motion, and either draws the heads of the bolts 


9 and 9 into notches in the wheel 4, as’shown, or by being | 
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moved to the left presses them into a circular groove, thus 
leaving wheels 4 and 8 independent of each other. A back 
shaft operated by the lever 10—see end view—carries a pair 
of wheels 11 and 12, which are used in the ordinary way, 
thus giving the spindle six speeds in all. On the back 
shaft is a disc similar to 15, but bevelled in the opposite 
direction. When the back shaft is thrown in the bevel of its 
disc engages with the bevel of 15 and pushes it to the left, 
thus releasing 4. I will be seen that the whole of the object 
of the bevel plates is to avoid the use of the spanner to release 
the usual locking bolts. The single motion of throwing the 
back gear in or out binds or releases the wheel 4. A further 
change of speed is effected by the pair of wheels S and R, which 
slide into gear in the motor train. The first three changes are 
effected by the lever A, which has three useful and two idle 


positions, the second by the back gear and lever 10, and the 
third by the lever C. 

The lathe has three instantaneouschanges of feed effected by 
the lever N, and a set of gears with sliding key. The centres 
The 
e front 
spindle bearing is 4in. by 64in., and the back bearing 2}in. by 
4in. The machine is sold by Thomas Lumsden, of Coult- 
hards-lane, East-street, Gateshead-on-Tyne. 








1200 HORSE-POWER GAS ENGINE. 


On page 261 we give some drawings of a 1200 effective 
horse-power gas blowing engine, which has just been made 


Top Speed 
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ALL GEAR HEADSTOCK FOR ELECTRIC LATHE 


| for the Société des Aciéries de Longwy by the Société 
Francaise de Constructions Mécaniques at its works at Denain. 
Three engines of this size are being constructed. Each 
engine has two gas cylinders placed side by side, the piston- 
rods in both cases being prolonged through the cylinder 
covers to work the blowing cylinders, which are placed 
tandem with the gas cylinders. The engine is double-acting. 
The gas cylinders are water jacketed, and are each provided 
with a hole, through which the condition of the inside walls 
can be examined, The pistons are made of cast steel. Each 
cylinder is provided with two valve boxes placed at the sides 
at each end. This arrangement was chosen, so the makers 
explain, to avoid massive castings and to facilitate the 
inspection of the exhaust valves. Moreover, by its use all the 
levers for regulating, starting, &c., can be grouped together 














so that the driver can readily control the charge, ignition, 
&c., while standing in one place. In addition to this, the 
various moving parts are easily seen and taken care of, while 
the work in connection with the regulating and starting of 
the engine can all be done from the sngine house floor level. 
Each valve box contains a balanced piston distributing or 
mixing valve, with two ports, one for the air and the other 
for the gas. These two ports are separated by a series of 
baffle plates, which ensure the penetration of the gas into 
the body of the air necessary for combustion, so that there 
may bean intimatemixture of thetwo. Round this piston valve, 
and concentric with it, isa circular inlet valve connecting 
with the cylinder, and protecting the mixing valve from the 
effect of the explosion. Finally the valve box contains an 
exhaust valve on the same vertical axis as the inlet valve. 
The two admission valves of each engine have a fixed travel, 


Swain Sc 


and are controlled by a combination of an excentric with two 
rocking levers. The balanced mixing valve derives its move- 
ment from the shaft of the admission excentric. It is 
regulated on the hit-and-miss principle under the action of 
the governor. The cycle of admission is as follows. Th? 
inlet valve and the mixing valve open at the same moment. 
The mixing valve is closed at a point in the stroke depending 
on the charge, but the inlet valve is always closed at one 
point, namely, near the end of the suction stroke of the gas 
piston. The engine, therefore, is regulated by the variable 
admission of an explosive mixture of constant proportion;. 
The makers have recently made a series of tests on a 35 horse- 
power engine working with poor gas, and under various 
systems of regulation. These tests have demonstrated to 
them the superiority of the method we have just described, 
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since it allows of all powers from no load to full load to be 
obtained without miss-fires. Ignition is brought about by 
magnetos, and the point of ignition can be varied by hand 
while the engine is running. The governor is of the Hartung 
type, and it is mounted on a column at the opposite side of 
the engine to the fly-wheel. It controls the distributing 
yalves by means of two longitudinal shafts, and it is provided 
with mechanism worked by hand, by which the speed of the 
engine can be varied between 45 and 90 revolutions per 
minute. The cylinders, their covers and bases, and the 
stuffing-boxes are water-cooled, the circulation bein obtained 
from the general water supply of the works. In addition to 
this the piston and piston-rod are hollow, and are cooled by 
the circulation of water pumped ‘through them by a small 
motor actuated by the engine. 

Starting up is effected by compressed air supplied through 
supplementary valves. A special arrangement is made in 
connection with the exhaust-valves by means of which com- 
pression is avoided for the first few turns, so as to aid the 
starting. In addition to this, the air-blowing cylinders are 
not allowed at the immediate start to do any work. The 
pistons and piston-rods are lubricated by a pump. The 
crank bearings and crank shaft are provided with a con- 
tinuous circulation of oil under pressure, the oil being caught 
after use, filtered, and used over and over again. 

The blowing cylinders are water-cooled and provided with 
aspirating and discharge valve-boxes. The pistons can_be 
taken out without affecting the rest of the mechanism. The 
aspirating valves are of the Corliss type with two orifices ; 
they are worked mechanically. The discharge is made 
through multiple Corliss clap valves grouped five or six 
together. Their seats are fixed, but the valves themselves are 
readily dismounted. The valves and pistons of the air 
cylinders are lubricated with oil supplied through a pump. 
In actual work the speed, as we have already said, can be 
altered at will, and, besides this, by manipulating the valves 
the pressure of the air can be varied as required. 

A good idea of one of the blowing sets may be obtained 
from the engraving. In this A is the gas inlet pipe, B the 
main gas valve, C the exhaust pipe, D the suction-chamber 
of the blowing cylinders, E the suction-chamber of the gas 
cylinders, F the circulating water stop valve, G the pump 
supplying cooling water to the hollow pistons and piston- 
rods, H the circulating water drains, J the air pipe to the 
blast furnaces, and K the reservoir of the compressed air for 
starting. 








DEVELOPMENT OF TORPEDO-BOAT 
DESTROYERS. 


Retikep Fleet Engineer W. J. Harding read a paper on 
‘The Development of Torpedo-boat Destroyers’’ before the 
Institute of Marine Engineers on Monday evening. 

The author prefaced his remarks by observing that stately 
and imposing as the battleship was, he was of opinion that 
there was nearly as much brains worked into a destroyer as 
in the battleship, the details of both being myriad ; and it 
would be seen that the problem of hcw to give a maximum 
of strength with a minimum of weight, and a maximum 
of speed with a minimum of coal consumption, must of 
necessity be the greater task in the case of the destroyer. 
After referring to the earlier types of ‘‘ spar ’’ torpedoes, the 
author said that the Whitehead torpedo was fairly well 
known. That torpedo was the invention of a marine engi- 
neer, and the first ship in the British Navy to use it was the 
Vesuvius. She was a vessel low in the water, having a 
peace funnel of the ordinary type pointing to the sky, anda 
war funnel fitted horizontally along her deck to discharge 
the smoke right aft; she used induced draught. There was 
a submerged torpedo tube pointing right ahead, from which 
the torpedo was ejected by a telescopic apparatus actuated by 
compressed air. 

The development of the torpedo boat and destroyer was 
due primarily to the fact that it was found that Whitehead 
torpedoes could be discharged from above water, and after- 
wards the ordinary deck torpedo tube now in vogue was 
evolved, In 1875 Messrs. Yarrow constructed a torpedo 
launch of the—then—high speed of 13 knots, fitted with a 
‘‘spar ’’ torpedo, and they made a war test by blowing up a 
barge on the Thames, prior to shipment and delivery of the 
little vessel to a South American Power. Sir John ‘horny- 
croft built the Miranda in 1872, She was 454ft. long, and 
attained a speed 16°2 knots. In 1877 that firm also con- 
structed the Lightning, the first large torpedo boat built for 
H.M. Navy. Following this craft various batches of boats 
for the Navy were constructed at different times up till 1839 
by Messrs. ‘Thornycroft, Messrs. J. S. White, of Cowes, and 
Messrs. Yarrow. The length of these boats was from 113ft. 
to 130ft., with horse-powers of from 730 to 1100, and speeds 
from 20 to 23 knots. Some of the earlier and shorter boats 
were despatched to various stations, China, Australia, India, 
&c., the longest voyages from England to Vancouver Island, 
vid Sandy Point, being performed by two Yarrow boats. 

The precursor of the destroyer class was evolved about 
1884. Hitherto the plan had been to give torpedo boats an 
alternative armament, so that half of the boats might be 
employed for firing torpedoes, the others acting as torpedo- 
boat destroyers, the boats armed with the small guns resist- 
ing attacks of torpedo boats. Perhaps the first approach to 
the destroyer was the production of Messrs. J. S. White, of 
Cowes. This vessel, which was added to the British Navy in 
1885, was 150ft. long. She was fitted with twin screws, and, 
as the Commodore of the Flotilla, she did good work. 
Another vessel, 200ft. long, and of 2900 horse-power, named 
the Sea Serpent, was also laid down by the same firm in 1885, 
and obtained a speed of 23°8 knots with aload of 20 tons, and 
21°5 knots with a load of 90 tons. About 1893 the British 
Navy gave orders for torpedo boats which were to be of higher 
speed than hitherto, whilst carrying a greater load. Some of 
these boats were fitted with locomotive boilers, but the trials 
showed that for that particular service the water-tube boiler 
was to be preferred. 

With the very thin plates used in the construction of the 
hulls of these boats it was absolutely necessary to manipu- 
late the plates, in order to give the requisite strength to resist 
any alteration of form. A 5lb. plate, jin. thick, was a very 
limp object when received from the cogging mills, but after 
it had passed the levelling slab, and had been levelled, it 
became very stiff. Its actual tensile strength was not in any 
way altered, but its strength to resist bending was very much 
increased, the levelling, or ‘‘ planishing,’’ rendering the plate 
extremely stiff. It was interesting to note that in the 27- 
knot destroyers, built of galvanised mild steel plates, with 
tensile strength of 80 tons, the weight of the garboard strake 
was 641b., the sheer strake 91b., and the deck plating 64 1b. 
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and 841b, per square foot. These 27-knot destroyers were“of 
various lengths, from 180ft. to 190ft., the horse-power varying 
from 3700 to 4800. The Havock, built by Messrs, Yarrow 
and Co., the first of these destroyers, obtained a speed of 
26°2 knots. That vessel, with a displacement of 240 tons, 
showed what could be done with the least displacement, with 
the least power, and with the least coal consumption, towards 
carrying the necessary armament at the requisite speed. 
From 1891 to 1896 the trials of the 27-knot destroyers were 
chronicled in the newspapers, and each seemed to go one 
better than the other. To the Boxer, built by Messrs. 
Thornycroft, belonged the honour of attaining the highest 
speed on the measured mile, that vessel reaching 29-1 knots 
with 4490 horse-power. In the matter of coal consumption 
the record was made by the Hornet, built by Yarrow and Co. 
She burned 93221b. per hour, giving 27°6 knots throughout 
her trial. 

As regards boilers, it was proved that the locomotive type 
gave excellent results up to a certain rate of coal burning. 
At slow burning they were very economical, but when they 
were forced the tube ends could not be depended on to remain 
tight. This trouble was not experienced in water-tube 
boilers, of which practically all were superior to any type of 
locomotive boiler which had hitherto been used, when forced 
to the utmost extent of their coal-burning capacities. Never- 
theless, the locomotive boiler gave one horse-power for 
1°32 square feet of heating surface, as against a maximum 
of 2°58 square feet in a water-tube boiler. 

The trials of the various torpedo-boat destroyers afforded 
most valuable lessons in screw propellers. The substitution of 
manganese bronze for forged steel in propellers gave the—then 
—marvellous result of an increase of of about two knots 
an hour. That increase was obtained by using a manganese 
bronze propeller of practically the same dimensions as those 
of forged steel, the figures being that at 384 revolutions per 
minute a forged steel propeller gave 24? knots, whilst the 
manganese bronze propeller at the same number of revolu- 
tions gave 27 knots in the same vessel and at the same 
draught. Generally the knowledge acquired was to the 
effect that each time the propeller was “ fined ’’ there was a 
gain, whilst each time the propeller was decreased in 
diameter, retaining the same pitch, there was a loss. Up to 
a certain ratio the area of the blade could be increased with 
advantage. Practically whenever the slip was decreased by 
‘‘fining’’ the propeller, or perhaps by ‘‘fining’’ and 
increasing its diameter, and giving more area of blade, there 
was a gain not only in the speed but also in the coal bill. 
Vibration was also found to be modified by the propeller 
used, by the position of the blades with respect to the cranks, 
and by the pitch deviations in each blade. Those experi- 
ments showed that if only the indicated horse-power were 
required the propeller could be fitted which would give, 
perhaps, 20 per cent. more horse-power than an ordinary 
propeller. The least immersion of the propellers gave the 
best results both in regard to speed and coal bill, whilst the 
distance apart of twin-screw propellers was also of moment. 

As showing how improvement was gained, the following 
comparative instances of propellers was of interest :— 

(1) Diameter increased 4 per cent.; area increased 19 per 
cent.; pitch not altered ; coal bill decreased 27 per cent. at 
equal high speeds. 

(2) Pitch ‘‘fined’’ 6 per cent.; no other alterations; gave 
the same high speed with 10 per cent. less indicated horse- 
power ; and 17} per cent. less coal bill. 

(3) Diameter increased 2 per cent.; pitch ‘‘ fined’’ 9 per 
cent.; gave } knot more speed ; the coal bill being decreased 
40 per cent. at the same high speed obtained by the first 
propeller. 

These 27-knot boats gave an indication that the depth of 
water in which the measured mile trials were run was of very 
great moment in regard to the results obtained. There was 
no doubt that the measured mile at Wemyss Bay was the 
best. The destroyers which attained their speed in shallow 
water had generally given better sea results than those which 
had attained their speed in deep water. During the con- 
struction of the 27-knot destroyers Messrs. Yarrow and Co. 
produced the Sokol, a destroyer for the Russian Navy. That 
vessel obtained a speed of 293 knots in the shallow water of 
the Maplin Sands measured mile. The first record for 30 
knots in a British naval vessel on the same mile was obtained 
by Messrs. Thornycroft and Co. with the Desperate in April, 
1896. On that occasion the vessel, loaded as per contract, 
ran her trial in a stiff gale, with all wind resistances, boats, 
&e., in place. 

The 30-knot destroyers were followed by a reaction in 
favour of stronger vessels, now known as the ‘‘ River ’’ class. 
These craft are of about 550 tons displacement, and 7500 
horse-power, and are consequently much more costly than 
the 30-knot destroyers. In conclusion, the author suggested 
that the whole of our coasts should be defended by torpedo 
boats and destroyers, leaving the battleships to do their 
work on the high seas. 

A very hearty vote of thanks was accorded Mr. Harding for 
his excellent paper, which will be discussed on Monday, 
March 20th. 








SPEED TRIALS ON THE CLYDE. 


TESTIMONY continues to be furnished that the Firth of 
Clyde affords the best sea area in the kingdom for testing 
the speed of new vessels, whether in respect of the well- 
known ‘‘measured mile’’ off Skelmorlie or of the more 
extended stretch of sheltered water between the Cloch and 
the Cumbrae lighthouse, the test over which is generally 
referred to as ‘‘ running the lights.’’ Doubtless the con- 
venience and advantage pertaining to results got from one 
particular course and set of conditions, in respect of accuracy 
and uniformity for a basis of comparison, commend them- 
selves to shipbuilders and shipowners, and more particularly 
to naval authorities and their contractors. It is rarely that 
Clyde waters are without some examples of naval construc- 
tion—whether emanating from the stocks of local shipyards 
or from yards at Liverpool, at Barrow, or on the Thames— 
seeking certificates as to their speed and other capabilities, 
and at the present time such craft are more than usually 
numerous. 

The new Fairfield-built battleship Commonwealth, which, 
in June of last year successfully carried out her official 
trials partly on the Clyde and partly in the South of 
England, on the 7th inst. left the tidal basin of her builders, 
where she had been receiving the finishing touches, and after 
undergoing a completion trial of twenty-four hours’ con- 
tinuous steaming, four hours of which were run at full power, 
and an official and final inspection by the representative of 
the Admiralty in the builders’ basin, she took on coal at 








Greenock, and left the Clyde on the 13th inst. for Ports- 
mouth, complete in every respect and ready for commission. 
After receiving stores and ammunition at Portsmouth she 
will proceed to Gibraltar, to join the Mediterranean 
Squadron. Brought to the launching stage in ten months 
from the date of order, she was floated in May, 1903, being 
the first vessel of her class to reach the water, and she is now 
the first of the contract-built vessels to be delivered. The 
Fairfield-built scout Forward—of which class the first to be 
tried was the Barrow-built Sentinel, in thelatter end of Decem- 
ber—went through preliminary speed tests on the Firth of 
Clyde in the third week of February, and after being brought 
further towards completion in her builders’ basin, with 
her sister-ship the Foresight, she will shortly enter upon more 
elaborate tests. 

The new armoured cruiser Carnarvon, the first of the 
Devonshire class to be completed, which left the Clyde for 
Portsmouth about the end of February to undergo gun trials 
in the English Channel, carried out a series of long-duration 
trials, both in the way going to and coming from the South, 
and is now in the tidal dock of her builders, William Beard- 
Liore and Co., at their new establishment at Dalmuir. She 
was the first vessel to be berthed in the new fitting-out tidal 
basin of the firm, but there was no ceremony. Berthed 
safély there, and with the gigantic fitting-out crane of 150 
tons available, she will be completed for her first commission, 
even to the extent of shipping 1750 tons of coal for the 
purpose. The Carnarvon has now passed through all her 
official tests alike as regards speed, guns, manceuvring, &c., 
her most remarkable achievement being a full-power run of 
eight hours’ duration on the Clyde on the 10th inst., when she 
steamed at 23-3 knots, or fully a mile per hour above the 
designed speed, all other conditions being complied with. 
Her predecessor from the same works, the Berwick, it may be 
stated, was also the first of her class to be completed. On 
the voyage to Portsmouth, and amidst very tempestuous 
weather, the Carnarvon accomplished a firstrun of thirty hours’ 
duration. From the hourly readings taken it was found that 
the engines developed, on an average, 4756 indicated horse- 
power at 84°3 revolutions, and with steam at 184 lb. pressure, 
giving the vessel a speed of 14°3 knots, notwithstanding the 
adverse weather. 

On this trial the cylindrical boilers were used, and the 
coal consumption was 2°11 lb. per indicated horse-power per 
hour. There are six of these boilers in the after of the four 
stokeholds representing about a fifth of the total steam 
generating capacity. ‘I'he remainder of the boilers, twenty- — 
two in number, are of the Niclausse type, which have done 
well in the Berwick and Suffolk. These, as well as the four- 
cylinder triple-compound engines, were constructed by 
Humphreys, Tennant and Co., London. 

After the gun trials in the English Channel, satisfactory 
results being got in all cases, the Carnarvon started on her 
return voyage to the Clyde, carrying out on the way the 
second thirty hours’ trial, which was at 70 per cent. of the 
full power, and conformable to the new requirements of 
running the machinery under war conditions, Thus, all 
doors were shut, the engine-room was closed down, no water 
was allowed on the bearings, and the number of men on duty 
was restricted to the equivalent of the service complement. 
The weather was again tempestuous, but the ship continued 
to make over twenty knots, and arrived off Ailsa Craig before 
the expiry of the trial period, so that she had to cruise about 
in the firth for the remainder of the thirty hours. 

The average power developed during the run was 15,212 
indicated horse-power. The boilers worked very satis- 
factorily, the coal consumption being 1:78 Ib. per indicated 
horse-power per hour. During the thirty hours’ period two 
runs were made over the measured mile, the one showing a 
speed of 22-195 knots and the other of 20°666 knots, the 
mean speed being 21°43 knots. The engines developed 
15,350 indicated horse-power, with 130 revolutions. 

On the 10th inst., having loaded to her full draught, the 
Carnarvon proceeded down the firth on her full-power trial 
of eight hours’ duration, at the end of which it was found 
that the machinery had met all the requirements of the 
contract. With 21,000 horse-power required to be indicated, 
the average realised was 21,789 indicated horse-power, with 
142 revolutions, and 173 lb. mean steam pressure. The coal 
consumption worked out at 2-28 Ib. per indicated horse- 
power hour. Part of the eight hours’ period was spent in 
making four runs on the measured mile, the mean speed 
attained being, as already stated, 23-3 knots, the horse- 
power indicated 21,322, and the revolutions 142°7 per minute. 
This speed is one mile greater than the designed speed 
of 22°25 knots, and therefore a highly satisfactory result. 

The ‘‘ County ’’ cruiser Antrim, built by John Brown and 
Co., Clydebank, having undergone hull-cleaning, &c., in one 
of the Clyde Trust graving docks, will proceed down the river 
in the course of a fortnight to undergo the first of her official 
trials. The sister cruiser Roxburgh, built by the London 
and Glasgow Shipbuilding and Engineering Company, 
Govan, which has now had most of her heavy equipment 
put on board at the 150-ton crane of the Clyde Trust, is back 
at her builders’ wharf, and will proceed on trial in the course 
of a month or six weeks’ time. The other sister cruiser 
Argyll, fitting out in the tidal basin of her builders, Scott’s 
Shipbuilding and Engineering Company, Greenock, will 
follow the Roxburgh a few weeks later. 

The new torpedo-boat destroyer Liffey, built by Cammell, 
Laird and Co., of Birkenhead, is at present undergoing speed 
trials on the Clyde, and on the 8th inst. she attained a speed 
somewhat in excess of the guaranteed 254 knots. A second 
destroyer from Birkenhead, the Moy, is daily expected in the 
Clyde, as is also the scout Pathfinder from the same works. 
Another new destroyer, the Chelmer, built by Thornycroft 
and Co. on the Thames, after having undergone hull-clean- 
ing, &c., in Scott’s dry dock, Greenock, is now demonstrat- 
ing her capabilities on the Skelmorlie mile and elsewhere on 
the Clyde. 

More than ordinary interest also centres on the Skelmorlie 
mile this week on account of the turbine Allan liner Victorian 
being brought from Belfast to undergo tests there as to 
power, speed, and manceuvring capabilities. The pioneer 
Atlantic turbine liner had a preliminary run on the Irish 
Channel on the 10th inst., maintaining a speed of between 
18 and 20 knots, with satisfactory working of her machinery. 
She returned to Belfast for slight adjustments, and her per- 
formances under comparable conditions on the Skelmorlie 
stretch are keenly watched. 








Puans have been adopted by the directors of the North- 
Eastern Railway Company for the extension and improvement on 
a large scale of existing arrangements at Scarborough for the 
summer influx of excursionists, 
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IMPROVED PUMPING MACHINERY. 


WE are enabled to place before our readers some illustrations 
of interesting types of pumping machinery which have recently 
been constructed by Messrs. Frank Pearn and Co., Limited, of 
Manchester. They include a set of compound horizontal 
tandem pumping engines, built for a large colliery, and 
designed to deliver 80 gallons of water per minute against a 
pressure two tons per square inch, with a steam pressure of 
150 lb. per square inch. 

A good idea of the size of this plant may be gathered from 
the diameter of the fly-wheel, which is 12ft., its weight being 
six tons. The sizes of the steam cylinders are as follows :— 











Fig. 1—-ELECTRIC SINKING PUMP 


High-pressure cylinders, 174in. diameter ; low-pressure 
cylinders, 27in. diameter; stroke common to all, 24in. 


The | 


four pump rams are 24in. diameter, and the piston speed is | 


240ft. per minute. The water is forced direct into an | 
accumulator which automatically regulates the speed of the | 
engines. The barrels of the pumps are mild steel forgings, | 
and all the valve seatings and ram chambers are bored out of | 
the solid. By. this means the maximum of strength is 
obtained, with the minimum amount of material. 

Each pump ram is fitted with two suction valves and 
seating, and only one delivery valve, all placed above the 
pump barrels, and each valve has a separate door. The 
working parts of the pump are made of the best phosphor 
bronze, and each ram is fitted with a crosshead, and is carried 


in suitable guides to take the load off the packings and 
glands, The high-pressure cylinders are fitted with piston 
valves, and the low-pressure with ordinary slide valves, all 
piston and valve rods having metallic packings. The crank 
shaft and connecting-rods are of Siemens-Martin steel, the 
crank necks being 84in. diameter and 12in. long, the body of 
the shaft being 1lin. diameter. The base-plates are of the 
box type and are built up in suitable sectiorxs. 

The treble ram-sinking pump shown in Fig. 2 is designed 
to work in either a vertical or horizontal position by a com- 
paratively simple alteration of the valve boxes. The rams 
are 54in. diameter, and have a stroke of 8in., and the 
machine is capable of lifting 120 gallons per minute 330ft. 
high. It is driven by double spur gearing by an electri¢ 
motor. The rams, which are externally packed, have cross- 
heads at the ends and work in bored guides, thus effectively 
taking the side wear off the packings and glands. All 
the working parts, whilst being very accessible, are pro- 
tected from rough usage by the frames and hood carrying 
the shaft bearings and motor. The gearing is machine cut, 
and encased in guards, removed for the purpose of illustration. 
All the bearings are made of gun-metal, and are provided with 
lubricators. The connecting-rods are solid forgings, and are 
fitted with adjustable bearings at each end. The crank shaft 
is turned out of the solid, and is carried in adjustable gun- 
metal bearings. The valve chambers are separate from the 
pump barrels ; the pumps are fitted with delivery and suction 
air vessels. This device fallows the pump to be used for 








| GAS SUPPLY OF GLASGOW. 


A SPECIAL sub-committee of the Glasgow Corporation has 
| recommended that the illuminating power of the gas supply 
| in that city, from and after 1st June next, be reduced from 
| 20 to 18 candles, and that, when found advisable by the Gas 
| Committee, it be still further reduced from 18 to 16 candles, 
|as authorised by the Act of 1901. They also recommend 
| that the charge for gas supplied through automatic meters be 

at the rate of 2s. €d., in lieu of the present charge of 3s. 4d., 
per 1000 cubic feet, this reduced charge being, in the opinion 
of the engineer and treasurer, sufficient to cover any extra 
| cost entailed by this method of supply. Reporting to the 
committee on the subject, Mr. Alexander Wilson, the city gas 
engineer, points out that the consumption of gas has greatly 
changed in its character since the period when its chief use 
was in flat-flame burners for lighting purposes. In 1882, 
| when the first reduction was proposed, very little gas was 
| used for heating, cooking, or motive power, but in the Cor- 
| poration area of supply in March, 1904, there were 100,838 
| gas appliances in use. In 1898 the total number was 56,268, 
showing an increase of 79°2 per cent. in six years. The 
| number of gas engines in use at 31st May last was 1820, with 
an aggregate of 13,734 horse-power. The use of incandescent 
| burners for lighting purposes was becoming very general. 
| Last March 179,149 were being used, and since that date 
| many additions have been made, especially in the street 
| lamps, where, at least, 15,000 will be required. In the 














Fig. 2-ELECTRICALLY-DRIVEN SINKING PUMP ARRANGED HORIZONTALLY 


permanent or dip service after sinking operations are com- 
pleted. Eye bolts are provided for; slinging the pump when 
used for sinking operations, and the necessary bearings or 
supports for use when employed for horizontal working. 
«Fig. 1 represents a compact three-throw ram pump, 
actuated by an electric motor and constructed for sinking pur- 
poses or for permanent work. The pump barrels, valve 
chambers, and suction air vessel are formed in one strong 
casting, which serves as a base for carrying the upper 
structure. The packing glands are accessible from either 
side of the pump, and the suction and delivery valves are pro- 
vided with separate doors. The water inlet is underneath the 
valve chambers, which allows the suction pipe to be hung in 
a vertical position, or it may be taken from either side of the 
pump as required. The discharge is passed through a delivery 
air vessel of large capacity. The heads of the rams work in 
circular guides, which reduce the wear on the glands and 
stuffing-boxes to a minimum. These guides are rigidly 
carried by the uprights, which support the crank shaft and 
motor. 

All the bearings are made of gun-metal, and are provided 
with efficient lubricators. The connecting-rods and crank 
shaft are made of forged steel, and the crank shaft is annealed 
after being rough turned. The gearing is machine cut and 
protected by substantial guards. When the pump is not 
required for sinking purposes it can be ‘or on an ordinary 
foundation and used for permanent wor 


| 100,838 heating and cooking appliances, in the 1820 gas 
| engines, and in the incandescent burners—which may now 
be taken to number over 200,000—the illuminating quality 
| of the gas is of no importance, the calorific or heating power 
| being the prime factor in determining its value. To all those 
| consumers who value the gas by its calorific power, the pro- 
| posed reduction of illuminating strength, with a reduction in 
| price, would unquestionably be of benefit, and would encotr- 
| age an extensive use of gas for these purposes. In view of 
the action of the Corporation in connection with the smoke 
problem of the city, more extensive use of gas for heatirg 
and cooking and for power purposes should be of importancr, 
Of the total gas made for large towns and cities, excluding 
Glasgow, only 6°7 per cent. is of 20 candle-power or above, 
19°8 per cent. is between 17 and 20 candles, and 73:5 per 
cent. is under 17 candles. These statistics prove that tke 
large proportion of the gas now supplied to cities and large 
towns in all parts of the kingdom is of comparatively low 
candle-power. That the lower qualities of gas are being 
found more suitable for illuminating purposes with the in- 
candescent mantle than the old high standards is also shown 
by the applications made year after year by corporations 
and companies for permission to lower their standards of 
illuminating power. The applications this year are, with 
one exception, all for authority to supply gas of a quality 
of 14 candles, the one exception being for a 15 candle 
standard 
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SOME PROPOSED ALPINE TUNNELS. 


Tr is the avowed intention of the Italian Government to | 
render Genoa, as a commercial port, a worthy rival to Mar- | 
With this object in view, to | 


seilles, the Liverpool of France, 
which we have frequently drawn the attention of our readers, 


neither time nor money has been spared in improving and 


extending the existing resources of the harbour, in the sxecu- 
tion of important marine engineering works and in the 
augmentation of those facilities which are the avant couriers 
of international trade and com- 


} 
| of every description. 


necessary expenses, will bring the grand total to £3,100,000. 

Another undertaking which is receiving serious considera- 
tion is that to provide a still more direct route between the 
same seaport—Genoa—and Northern France and North- 
| Western Europe. As will be seen by reference to the 
| accompanying sketch map, a direct line from Paris 
' to Genoa would pass by way of Geneva, and through 





merce. It is not only with 
maritime works in the locality 
under notice that Italy is 
exclusively occupied. She pro- 
poses to construct a new line 
of railway from Genoa to Tar- 
tona, Which among other 
features of interest includes 
a tunnel of practically the 
same length as that now 
advancing towards completion 
beneath the Simplon. It is 
some years since Genoa, having 
eclipsed once and for all her 
ancient Venetian enemy, made 
such marked progress as a great 
Italian port as to indicate the 
necessity for increasing the rail- 
way accommodation provided 
for it. A Commission was 
appointed to investigate and 
report upon the whole under- 
taking. The result was thata 
route was selected connecting 
Genoa with Tartona, vid 
Rigoroso, as represented in the 
plan—Fig. 1. To avoid con- 
fusing the figure, the existing 
lines serving Genoa are not 
shown. The total length of 
the line is 38 miles, of which 
nearly a third, or 12°22 miles, 
consists of the RigorosoTunnel, 
joining Sicca with that town. 
Both Switzerland and Ger- 
many will benefit considerably 
by the establishment of this 
new route, as it will form a 
valuable link in an_ inter- 
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national main line, and open 
up for them increased facilities 
for direct communication with 
Genoa and the Mediterranean. 
The line has the great advan- 
tage of passing from the Apennines to the valley of the river Po, 
without exceeding an altitudeof 780ft. The ruling gradient is 
lin 125, and the minimum radius of the curves is fixed at 3 of 
amile, There are no engineering difficulties to be encountered 
in the general construction, with the exception of the great 
tunnel, which is unquestionably a very formidable under- 
taking. From geological data obtained by the Commissioners, 
the strata to be pierced will have the following composition 
and length :— 
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Feet. 
Compact rock, conglomerates, and grit... .. .. 13,780 
Clay schist in regular layers mixed with chalk .. 39,372 
Schist with calcareous or flinty layers... .. .. .. «- 9,483 
62,685 


At Mount Porale the maximum height above the tunnel is 
1762ft., and 1481ft. at Mount Ranfeo, shown on the longitudi- 


a 


Figl. Plan. (! 
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Tortona 
*Rigoroso 


CENOA TO TORTO A ROUTE 


nal section in Fig. 2. 
tunnels leads to the conclusion that the temperature below 
Mount Porale, to which the workmen will be exposed, will not 
exceed 86 deg. Fah. 
one opening and a double track, and not in parallel dupli- 


cate, as occurs at theSimplon. For this purpose intermediate | 


shafts will be employed. The heading gallery—Fig. 3—will 
have the form of a tube of 
armoured concrete, 3}in. in 
thickness, built upin segments, 
outside the subway, and bolted 
together as the excavation pro- 
ceeds. According to circum- 
stances, the circular. rings, 
serving to reinforce the seg- 
ments, and to permit them to 
be joined together, will be 
placed at intervals, varying in 
length. They will be fixed at 
different distances, so regulated 
as to ensure the safety of the 
men in the gallery, and to im- 
part to the tube the resistance 
necessary to support the pres- 
sure of the surrounding earth. 
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Acomparison with other notable Alpine | 


It is intended to build the tunnel with | 
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PROPOSED DIRECT ROUTE BETWEEN GENOA AND PARI 


| the Mont Blanc range, but since straight lines cannot be 
adhered to in railway construction, it is proposed te make 
use of the present Paris-Lyons-Mediterranean line by Dijon 
as far as Lons-le-Saunier, from which place a new railway is 
projected through the Jura Mountains by way of St. Claude 
to Geneva. Thence the existing line by Annemasse, Bonne- 
ville, and St. Servan would be followed into the Chamonix 
Valley, and would be continued by a tunnel under Mont 
Blanc to Courmeyeur and Aosta. From Aosta to Ivrea the 
existing trunk line from Turin would be made use of, and 
for traffic to Milan and Brindisi another connecting link from 
Ivrea to Santhia, whilst still another railway, 45 kiloms. in 
length, from Chivasso to Asti, would be constructed to avoid 
the detour of 40 kiloms. into Turin, and complete the direct 
route to Genoa. 

As will be seen, the longest new line would be the length 

from Lons-le-Saunier to Geneva, and several tunnels would 
have to be bored in the Jura Mountains, where the maximum 
elevation above sea level would be 559 m.; but the most 
important tunnel on the proposed route would be that 
through Mont Blanc, which, at an elevation of 1100 m. above 
sea level, would be 134 kiloms., or 84 miles in length. Heavy 
work would also have to be undertaken from Chivasso to 
Asti, but as this is a very rich a#fricultural and manufactur- 
ing district, and as the line would inter-connect the already 
existing main line from Turin to Novara and Milan on the 
one side, and the railway from Turin to Asti, Alessandria, 
and Genoa on the other, it is estimated that this part of the 
new project, apart from its importance as a link in the 
through communication between Genoa and North-West 
Europe, would yield a handsome financial return, whilst the 
main line itself, on account of its directness, easy curves, 
| and easy gradients—in no case exceeding 1:25 per cent.— 
would secure the whole of the through traffic from England, 
Belgium, and Northern France to Genoa, as well as a great 
deal of the present traffic to Milan, Brindisi, and Eastern 
Italy, and vice versd. 


Fig.2. Longitudinal Section. 
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Subsequently the section of 
the gallery will be enlarged— 
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Fig. 4—and the tunnel lined. 
The thickness of the lining— 
Figs. 5 and 6—will vary with 
the nature and condition of the strata. Excavation will 
be commenced at the two extremities and at five shafts, 
making in all twelve faces. The shafts will remain as aids 
to the permanent ventilation of the tunnel. In order to 
ensure thorough aération, the methods adopted will be very 
similar to those already in use in all the great tunnels. 
Electric lifts will raise the material from below, through the 
shafts and lateral galleries, 


At the southern entrance a powerful hydro-electric installa- | 


tion of 3500 horse-power is to be built to supply energy for 
working the shops, depdts, magazines, plant, and machinery 
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RIGOROSO TUNNEL 


The proposed tunnel through Mont Blanc has been studied 
by a great many engineers, among others Signor Bonelli, who 
suggested two alternative routes, starting near Pré St. Didier, 
one 1000 m. above sea level, and 18,500 m. in length, with 
gradients of 1:3 per cent.; the other, 1120 m. above sea 
level, and 16,000 m. long, with gradients of 1°5 per cent. 
The difference in level of the alternative points of entry at 
Pré St. Didier was 81 m., while the points of exit at Tacconaz, 
in the valley of the Arve, above Les Houches, were 42 m, 
apart. 

It is, however, the line proposed by the French engineer, 


It is estimated that the cost of the 
| tunnel proper will amount to £2,680,000. To this sum must 
| be added £32,000 for the permanent way, £240,000 for the 
electrical and mechanical power, which, with some other 


M. Godin de Lepinay, which is here dealt with, having been 
selected on account of the easier gradients and shorter 
tunnel. This would start from Entreves and emerge near 
Chamonix, the route then following the valley of the Arve, 
past Cluses and Annemasse to Geneva, whence it is proposed, 
at a later date, to construct a line through the Jura 
Mountains to Lons-le-Saunier. When this is done the 
distance from Paris, by Lons-le-Saunier, Geneva, Chamonix, 
Courmayeur, Chivasso, Asti, and Acqui, to Genoa will be 
870 kiloms., as against 954 kiloms. by the Mont Cenis, Turin, 
Asti, and Acqui route ; 963 kiloms. by the Lons-le-Saunier, 
Geneva, Lucerne Brig, and Novara route; and 1048 kiloms. 
by the Lucerne, St. Gothard, and Milan route. The dis- 
tance from Calais to Brindisi would also be shortened by 
80 kiloms., compared with the shortest of the other lines. 

Of the importance of Genoa as a seaport it is hardly 
necessary to speak, seeing that the shipping entering there 
in each year is between six and seven thousand vessels, carry- 
ing nearly six million tons, and the commerce of the port is 
constantly growing. Plans, estimates, quantities, &c., for 
the Asti-Chivasso and the Aosta-Courmayeur lines have been 
prepared by Italian engineers of high standing, and tenders 
from responsible Italian contractors show that the lines can 
be built and equipped within the total amount of the estimates. 
The estimated cost of the Asti-Chivasso line is 13 million 
lire, and that of the Aosta-Courmayeur line is 64 million 
lire. This is exclusive of the estimated cost of the Mont 
Blanc tunnel, which is put at 2500 lire per lineal metre. 
Apart from the main tunnel itself, for which a special 
subsidy would be required, there would be Government, 
provincial, and communal subsidies for the lines in Italian 
territory, amounting to nearly 6000 lire per kilometre for a 
period of seventy years, to date from the opening of the lines 
for traffic, and provision is made in the estimates for the 
payment of interest out of capital during construction. It 
is proposed to use electricity as the motive power, utilising 


Fig.3. Fig. 5. 
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SECTIONS OF RIGOROSO TUNNEL 






the water powers of the Arve and Dora Baltea, and this part 
of the project has been studied and reported upon by Mr. 
A. J. Lawson, M. Inst. C.E., who, with Colonel Ara, of 
Turin, and other Italian engineers, has been engaged on the 
project since 1900. 








EFFECT OF SULPHUR ON SILICIOUS PIG IRON.* 
By G. J. Warp and A. H, LONGDEN. 

Mr. O. F, Hupson, in his paper on the ‘Glazing of Certain Kinds 
of Silicious Pig Iron and its Causes” (Journal of the Society of 
Chemical tndustry, 1904, 595—598), draws the following conclu- 
sions:—(1) The giazing of certain kinds of silicious irons is caused 
principally by an increase in the aa of sulphur. (2) The 
difference in the appearance of the fractures is due to the small 
size of the graphite plates in the case of glazed iron. 

It is somewhat doubtful if sulphur is always present in high 
roportions in glazed pig iron. For instance, two analyses of 
Secaen ‘“‘glazed ” pig iron give sulphur, 0-033 and 0-046 per cent , 
and silicon, 5-13 and 4-50 percent. Assuming that glazed pig iron 
does contain high percentage sulphur, then it follows that either 
(1) the glazing is due to sulphur, or (2) the glazing and the sulphur 
are due to the same causes, 
If (1) is true the addition of sulphur to pig iron containing high 
percentage silicon should give “‘glazed ” iron. 
To test this, about 1121b. of molten metal were put in each of 
two clean hand ladles. Test bars were made with the metal, and 
the molten metal was also treated with a weighed quantity of iron 
sulphide and mixed well, and test bars were run from the alloy. 
Any of the alloy which was not required for the test bars was 
run into a small pig; by the analysis of this pig it could be seen if 
the sulphur had been mixed up. 
The quality of the iron was especially noted in the pig bed at the 
time the two ladles were taken from the furnace. Thus, from the 
above we had three different specimens of iron from each ex- 
periment, ‘¢., two sets of test bars 36in. by 2in. by lin., and a 
small pig of the sulphur alloy. The name “sulphur alloy” will be 
given throughout this paper to the pig run from the spare metal 
after running the test bars. 
Experiment 1.—Half-pound of iron sulphide was added to the 
molten pig iron, which was of a good grey No. 1 quality, and 
mixed in with a carbon rod; test bars were then poured from the 
alloy. The fracture of the ‘sulphur alloy” was light coloured. 
Experiment 2.—In this experiment and the remaining experiments, 
the iron sulphide was put into the ladle before adding the molten 
metal, as it was found to mix better thus than by adding the iron 
sulphide to the molten metal ; half-pound of iron sulphide was put 
into the ladle, and the molten metal added ; the quality of the iron 
run in the pig bed was glazed in part of the cast, and No. 2ironin ~ 
the other part. ; 
Experiment 3 —Two pounds of iron sulphide was put into the ladle 
and the molten metal added ; the quality of the iron run in the pig 
bed was good open No.3 iron. This was mixed with an iron bar 
covered with slag and test bars poured from the alloy; these bars 
drilled very hard indeed. The fracture of the ‘sulphur alloy” 
was light coloured and ‘‘ blowhole” in one end of the pig. 
Experiment 4,—One pound of iron sulphide was put into the ladle 
and the molten metal added. The quality of the iron run in the 





* Paper read before the Society of Chemical Industry at Derby on 





January 25th. 
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pig bed_was over-grey, fracture No. 3.iron, but not a satisfactory 
iron. These cast iron test bars drilled harder than all the other 
test bars, and the fractures of all the bars looked as if some small 
dirt had got into them. The alloy test bars driiled rather soft, and 
also looked to have got a little dirt into them. 

The fracture of the sulphur alloy was good No. 3 iron and 
‘“blowhole” in one end of the pig; the best colour as regards 
‘* sulphur alloy pig” good grey. 

In none of these experiments with an iron fairly high in silicon 
could we produce a glazed iron by addition of sulphur, consequently 
if it be true that ‘‘glazed ” always contains high sulphur this must 
be because the same cause which produces glazing in the iron tends 
also to increase the sulphur. 





No. 1. No. 2 No. 3. No. 4. 





Cross breaking 
strains — owt. qr. 
Untreated test bars .. 27 
Alloy test bars - 3 2 20); % 


per cent. 
0-191 


iewt. qr. Ib 
26241 «20 
21 3 24 


Ib. cwt. qr. Ib.jewt qr. Ib 
2/28 38 10;28 0 
1 20/15 1 12 


per cent. 
0-492 
0-469 


per cent. 
0-532 
0-392 


per cent. 
0-443 
0-478 


Deflection— 
Untreated test bars .. 
Alloy test bars .. .. 


Sulphur— 
Untreated test bars .. 
Alloy test bars . 
Alloy, pig 


0-037 
0-100 
0-087 


0-076 
0-319 
0-839 


0-056 
0-(er 
0-083 


Silicon 
Untreated test bars . 
Alloy test bars 8 
Alloy pig .. .. « *2 8- 


8-72 
+52 
16 











’ Wedding, in his standard book on Iron, page 171, says: ‘‘ It seems 
certain that free silica, where accompanied by no other mineral 
which can form slag with it, such as calcium carbonate, tends to 
the production of iron rich in silicon, se gt where the tempera- 
ture is very high and there is much carbon present. 

Glazed iron is made where the temperature of the blast is high, 
there is an excess of fuel, and where the furnace is working on an 
acid slag. There is undoubtedly a tendency for the sulphur to get 
into the iron where the slag is acid, and these high sulphurs are in 
our opinion due to the same cause as the glazing, and not the 
glazing due to the extra sulphur. 

Turner (‘‘ Metallurgy,” page 198) expresses the opinion that the 
bright crystals in glazed iron are silicides of carbon or of iron. 

Carnot and Gontal (Jowrnal of the Society of Chemical Industry, 
1898, 1150) said silicious irons containing little manganese treated 
with 5 per cent. cold sulphuric acid leave a residue which consists 
of carbon silicon hydroxide, and different combinations of iron and 
silicon, The hydroxides of iron and silicon are removed by 
potassium hydroxide. The manganese and iron are removed by 
sulphuric acid. The residue contains 19-75 to 19-86 per cent. of 
silicon and 79-63 to 79-84 per cent. of iron; this corresponds to 
SiFe.. This was a compound prepared by Moissan in an electric 
furnace, and thus prepared it consisted of glittering scales. 

It is probable that the glazing of iron is due to the presence of 
this SiFe, produced by high temperature in the presence of an acid 
slag, and that under these conditions there may be a tendency for 
the sulphur to unite with the molten pig iron. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


Ir has been decided by the Cabinet to invite tenders for the 
manufacture of iron and steel within the State of New South 
Wales. All preliminaries have been arranged, and the matter has 
been referred to the Crown law officers for opinions on the legal 
points, when tenders will be called both in England and America. 

The conditions of contract provide for the establishment in the 
State of blast furnaces and machinery necessary for the production 
of pig iron from the ore, steel and iron plates, bars, &c., steel rails 
and fastenings, galvanised sheet iron and wire. Ninety per cent. 
of the ore used is to be raised within the Commonwealth of 
Australia, The contract is to be for a period of seven years, and 
during its continuance the Government, the Railway Commis- 
sioners, and the Harbour Trust Commissioners will order from the 
contractor all materials enumerated in the schedules to the con- 
tract ; also in all cases where tenders are invited for the supply of 
bridge work, iron or steel pipes, &c., required for the service of 
the Government, a clause will be introduced in the contracts 
requiring the contractor for such goods to obtain the iron and 
steel needed for their manufacture from the local works instead of 
importing them. The Government do not guarantee any 
minimum amount of iron and steel to be taken each year. They 
will only take what iron and steel is required, but assurance is 
given that the goods used for various public works in the State 
will be obtained from the establishment. 

A contract has been let by the New South Wales Government 
to the Baldwin Locomotive Works for the supply of twenty loco- 
motives of the ‘‘P” class, The price to be paid is £3900 each, 
landed in Sydney, and the order is to be completed within twelve 
months. The Railway Commissioners have despatched Mr. H. 
Howe, the workshops manager at Eveleigh, to superintend their 
construction. 

In the report of Mr. J. Davis, M. Inst. C.E., Under-Secretary 
for Public Works in New South Wales, the transactions in the 
various departments for the year ended 30th June last are shown. 
Owing to the determination of the Government to keep down the 
expenditure it became necessary to stop a large number of works, 
and as a consequence the officers employed on these works had to 
be dispensed with. In consequence of the reorganisation, and 
the dispensing with the services of officers no longer required, the 
returns for 1904-5 will show a reduction of 439 officers. Beyond 
finishing new railways in course of construction all railway work 
has been stopped. The new central station, Sydney, is being com- 
pleted up to the first storey as quickly as possible in order to give 
the Railway Commissioners possession. With regard to the 
works on the rivers and water supply it is pointed out that owing 
to the restrictions of the engineering works due to the financial 
depression, when a large part of the gear is idle, or, at least, only 
worked part of the time, the cost per ton of the stone deposited 
in breakwaters or training walls must be very much increased. 

Dredging.—During the year, owing to the reduced vote, it 
became necessary to put a number of dredges out of commission. 
Notwithstanding that the quantity of material dredged during the 
year was less than three-fourths of that handled dori 1902-3, 
the cost per ton is approximately the same, as the following table 
will show :— 

Dredging and Dredging and 

Class of dredge. eg towing, 

1902-3. “4, 

Pence per ton. Pence per ton. 
Ladder cc S57 2c oe os 4°84 
ee 3-17 
Combined grab and sand pump . 6-39 
EN aa eg. oe ae ae) then he 9-70 9-59 

The relative high cost of dredging by the combined grab and 
sand pump was caused by several of these dredges being laid up 
after undergoing extensive repairs, the cost of which has been 
charged against the small amount of work they had done. 

To provide for an additional water supply for Sydney the 
Cataract dam is being constructed ; the foundation excavations are 
nearing completion, and tenders are now being called for the com- 
pletion of the work. 

The height of the dam from the original surface of the ground 
to the level of the by-wash will be 145ft., the length 723ft., and the 





amount of water impounded 18,600,000,000 gallons. Several 
surveys have been made of various sites for the damming up of the 
rivers in the interior for the purpose of irrigation, concerning 
which a conference was recently held. 

Twenty-three new bridges over creeks have been completed 
during the year, aggregating 1796ft., at a cost of £9550. 








OATALOGUES. 


HELLESEN’s ENKE AND V. LupviGsEN, Copenhagen.—lIllustrated 
catalogue of the Hellesen dry cells. The London agents are 
Messrs, Fuller, Macleod and Co., Limited. 

Epwarp G. HrRBERT, Limited, Rosamond-street East, Man- 
chester.—This circular describes two new forms of vee crampers 
and box jigs which this firm is making. 

HOLDEN AND Brooke, Limited, Manchester.—We have received 
several circulars from this firm devoted to a pattern ‘‘S,” one 
movement injector, steam-tight stop valve, Brooke’s 1903 steam 
trap, and a protected seat valve. 

Motor CasTINGs CompaNy, Limited, 101, Gray’s-inn-road, 
London.—This catalogue contains particulars of castings of 
compiete petrol engines and all the essential details which go to 
form the motive mechanism of cars and boats, 

CONSOLIDATED PNEUMATIC Too. Company Limited, 9, Bridge- 
street, Westminster.—Special Circular No. 9 is devoted exclu- 
sively to a description of tools suitable for quarries and mines, 
including drills, hammers, and scaling and dressing machines. 

Wm. W. CAMPBELL, 82, Gordon-street, Glasgow.—This is a 
nicely got up pamphlet devoted to cane-crushing machinery. 
Very effective illustrations of crushers in combination with mills 
and crushers with double gearing and independent steam engine 
are included. 

J. W. JACKMAN AND Co., Limited, 39, Victoria-street, London. 
—A leaflet giving the qualities and uses of Carborundum Fire 
Sand states that this material is an amorphous form of carbide of 
silicon especially adapted for refractory purposes on account of its 
high infusibility and its neutral properties, 

J. Hopkinson AND Co, Limited, Huddersfield.—Pamphlet 
No, 340 describes a new form of steam gauge and syphon called the 
‘*Vulean.” This combination has been devised so as to give an 
arrangement which can be efficiently tested in accordance with the 
requirements of the Factory Act, 1901. 

Messrs. Royes, Limited, Irlam, near Manchester.—We have 
received two large sheets showing sectional illustrations of the 
Reisert water-softening plant. The sections are nicely coloured, 
the first one clearly shows the action of the apparatus when 
working, and the second one shows how the softener flushes. 

CONSOLIDATED ENGINEERING ComPaNy, Limited, Gotha Works, 
Slough.—This is a new pamphlet describing the action and con- 
struction of the patent “‘rapid-acting automatic vacuum brake.” 
A description of the improvements which have been made in the 
brake cylinders, the rapid-action valves, and drivers’ valve, are all 
clearly shown. 

A. H. Avery, Fulmen Works, Tunbridge Wells.—The 1905 
catalogue issued by this firm contains particulars of some interest- 
ing appliances, such as an automatic cut-out for use in charging 
cells; small direct-coupled steam driven electric lighting plants, &c. 
An instrument pai the harmonograph for assisting in the 
investigations of harmonic motion is also described. 

Hans RENOLD, Limited, Manchester.—A tastefully-produced 
catalogue has been issued by this firm, and deals with the ‘‘ Renold 
silent chain and wheels,” for high-speed driving. Theprinciple on 
which thischain worksis well known. Its advantage is the ingenious 
way in which slackness, due to stretching of the links, is taken up. 
The wheels have specially-formed teeth, which gre necessary for 
satisfactory working. 

WILLANS AND Rosinson, Limited, Rugby.—With the title, 
‘‘The Economy of the Willans Engine,” this firm has issued a 
pamphlet intended to show that, notwithstanding the rapid 
strides made in recent years in increased boiler pressures and the 
adoption of superheated steam, the Willans single-acting engine 
gives better results than those obtainable with slow-speed engines, 
A number of tests are included in the book. 

GEIPEL AND LANGE, Vulean Works, 72a, St. Thomas’-street, 
London, S E.—The new catalogue of Ward Leonard field rheostats, 
motor starters, and circuit breakers, has been considerably extended 
in scope. In addition to the well-known patterns, the following 
new apparatus is included:—High resistance field rheostats for 
variable speed motors, Solenoid controlled motor starters, lift 
controllers, automatic pressure regulators, and motor starting 
panels of various types. The manner in which the book is produced 
is worthy of praise. 

UNITED FLEXIBLE METALLIC TUBING CoMPANY, Limited, Ponders 
End, Middlesex.—The new catalogue just issued by this company 
is an artistic production showing, by means of well produced 
illustrations, the numerous applications of metallic flexible tubing. 
It is shown adapted to the conveyance of steam; for instance, in 
sweeping tubular boilers of ships and for steam heating of railway 
carriages; for hydraulic and gas installations and salvage work. 
The book contains large sized sectional illustrations from which the 
details of construction can be readily followed. 

LAWRENCE PATENT WATER SOFTENER AND STERILISER Com- 
PANY, Limited, Norland Works, Uxbridge-road, London, W.— 
This pamphlet contains a description of the Lawrence process for 
softening and sterilising hard and impure waters without the 
employment of chemica's, In this process the carbonic acid, 
which holds in solution the carbonates of lime and magnesia, is 
driven off by a special system of boiling, and consequently these 
carbonates are removed from the water and_are deposited in a 
solid form. The boiling is effected continuously, the water as it 
is passed through the apparatus being heated progressively until it 
reaches a state of violent ebullition. It is then rapidly cooled, 
and leaves the apparatus only slightly warmer than when it 
entered it. ‘ 








TERMS OF PAYMENT.—In a paper on contracting read recent! 
before the Falcon Works Engineering Society, Mr. P. W. 
McDougall, the author, said, with regard to terms of payment, ‘‘I 
remember before the present general conditions issued by the 
Institution of Electrical Engineers and now generally adopted, 
this clause was one of the most complicated and extraordinary ever 
evolved from a human brain. The curious part was that although 
very full and detailed, no one knew at all what it meant. I remem- 
ber a case when the purchaser and contractor came to a deadlock 
about payment after the job had been completed and a ting 
was held at which both parties concerned attended. After dis- 
cussion it was suggested that the clause should be read, but in spite 
of this neither side could understand what it meant, it finally had 
to be ignored altogether, and arrangements made. I will read you 
the clause, and if anyone can say what is the solution of the riddle 
I should be intensely interested:—‘ During the progress of the 
works and as soon as agpe: after the expiration of each month, 
the contractor shall entitled to payment on the engineer’s 
certificate of 75 per cent. of the value of the plant delivered during 
the month until the balance of 25 per cent. of the value of the 
executed work retained by the company is equal to 10 per cent. of 
the total value of the contract; thereafter the contractor shall be 
entitled to monthly payments as before equal to 90 per cent. of the 
value of the remainder of the executed work until the contract 
works are complete for continuous effective usage by the company, 
whereupon he shall become entitled to half of the retention monies, 
The remaining half of the’retention monies shall be payable six 
months later.’” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MECHANICAL engineers continue fairly well provided with work, 
both on home and foreign account, and some good bridge and 
roofing orders are under execution by structural engineers, 
Electrical machinery is in | output, and so are steam, gas, and 
oil engines for driving it, otor cars are being built in large 
numbers, 

Business was rather slow in iron on ’Change in Birmingham 
this week, as consumers hesitate about placing fresh orders so near 
the close of the quarter. Crude iron values are sustained by a 
limited production, and by the com tively small Midland stocks, 
and also by the good reports as to American trade affairs. Gas strip 
has recently been reduced 5s, per ton, and is now quoted £5 17s, 6d, 
to £6. Structural steel is active. 

Good news has reached Birmingham to the effect that the 
Committee appointed a year ago to consider the allocation of the 
increased grant in aid of education of a university standard in arts 
and sciences, and over which Mr. Haldane presided, proposes that 
the annual grant of £2700, joriginally given to the Birmingham 
University, should be increased to £4500. It must be expended 
solely on the expenditure required for efficient teaching of a 
university character, and the Treasury has to be furnished as soon 
as possible with an inventory of the objects to which the special 
grant has been applied. An additional £700 is also granted for the 
current year. The grant to Reading College has also, it is under- 
stood, been increased from £1000 to £1700, with an additional £650 
for thecurrent year. [t is satisfactory to see that the Government 
arealive to the great advantages of increased technical education 
in its higher branches, and are doing what they can to assist it, 
Mining students have come to Birmingham from South Africa, 
Lancashire, London, and South Wales, and it may be recollected 
that the Indian Government have selected Birmingham from 
among all the universities of America and England for the four 
scholarships of £150 a year and travelling expenses and college fees, 
for students from India who may wish to become mine managers, 
During the coming summer the mining school, which is conducted 
in connection with the university, will visit Cumberland and North 
Lancashire for the purpose of examining the coal, ironstone, and 
lead mines. During term time a number of mines and works in 
the Midlands are visited. 

Ata recent monthly meeting of the Birmingham and District 
Electric Club, a sg ad was read by Mr. Edward C, R. Marks, upon 
** Electric Lifting Machinery.” The author expressed the view 
that whilst the demand for hand-power lifting machines, and for 
self-contained steam operated cranes would remain good as long as 
we had no other means for generating electricity than those now 
at our command, yet that hydraulic lifting machines, working 
under an artificial head, will be less and less called for. It was 
stated that though the first cost of an electric lift was about 50 per 
cent. more than an hydraulic one, yet the cost for electric current 
was about 50 per cent. of the cost of the water in a machine 
worked from an hydraulic power main, and the saving thus effected 
would generally refund the extra first cost of the lift within four 


years, 

Mr. H. Percy Boulnois, of the Local Government Board, has 
held an inquiry at Hanley with regard to an application by the 
Town Council for sanction to borrow £2200 for the diversion of 
mine water from the sewers, and £700 for sewerage works in the 
Abbey-road. There was no opposition. At the same sitting the 
inspector also inquired into the question of a further loan in respect 
of the new sewerage works, The council originally asked for 
£74,700, and the Local Government Board, having sanctioned the 
borrowing of £25,000, now asked for further information before 
sanctioning the borrowing of the remaining £49,700, This informa- 
tion was given by Mr. J. E. Willcox. There was again no opposi- 
tion, and the inspector will report to the Board. 

The interests of the motor-building industry seem likely in the 
long-run to be more furthered than injured by the new Warwick- 
shire Highways Protection League, for it will put down motor- 
scorching, which brings motoring into disrepute, and as one of the 
speakers at the inaugural meeting declared—referring to reckless 
drivers—‘‘The chief enemies of motorists are those of their 
own household.” A very reasonable tone pervaded the 
proceedings. Lord Willoughby de Broke, who presided, said 
he would be no party to any prejudiced action against motors, and 
that he could take no arty in any association governed by any old- 
time objections to what would become a part of our national 
system. He hoped that the association, if formed, would be con- 
ducted in so reasonable a spirit that those who had motors of their 
own would desire to co-operate with them to promote the safety of 
the highways, and to see that the common law rights of the public 
were preserved as their undisputed and peaceable possession, He 
moved that the League be formed. Mr. Madeley Burman—who 
had convened the meeting—in seconding, said he had suffered 
from five accidents within a few months, and in one case had 
sustained a loss of £30 without redress. At present motors were 
sometimes driven at the rate of 60 or 70 miles per hour on the 
roads, to the common danger of the public. he Automobile 
Club were represented by Dr. Lupton, who observed truly that 
automobilists were themselves incensed at the reckless oy, of 
the few, who brought motor traffic into disrepute. His Club 
strongly deprecated excessive speed on the highways. The roads 
were sufficient for all if they were used reasonably and properly. 
Mr. Butterworth hoped that the new body would become affiliated 
with the Highways Protection League. Mr, T, Hamilton Barnsley 
correctly expressed the feeling of many others in the meeting when 
he remarked that England was known as a ne country, 
and they must not place obstacles to the growth of what would become 
an enormous industry. Mr. J. W. Lea thought that agriculture was 
quite as important as the motor industry, and it deserved to have 
the protection of the law against motorists who drove along the 

ublic roads in agricultural districts at 40 or 50 miles an hour. 
Mr. Johnstone moved as an addition to the motion the words: 
‘for protection against motorists and reckless drivers of other 
vehicles.” This amendment was seconded by Mr. T, H. Barnsley, 
but was lost, and the original resolution was adopted by a large 
majority. 

Lord Leigh was elected president of the League, and Mr. 
Brooke Robinson, and Mr. T. Motion, High Sheriff, were 
selected as vice-presidents, with power to add to their number, a 
committee being appointed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The past week has been most uneventful, and 
there have been few changes to note of any kind. On ’Change the 
attendance on Tuesday was very good, and there seemed to be a 
much better feeling. Merchants appeared to be a little more 
inclined for covering operations, and some good sales of pig iron 
were reported as having been put through. The prices of York- 
shire iron, however, continue manifestly too high for this district, 
and under the influence of dearer warrants, there was a strong 
tendency to om up prices. In some instances, Scotch makers 
quoted something over last week’s rates, and consumers seemed 
inclined to pay the money. English makers, in consequence, 
were not anxious sellers, but it begins to iook as if the Lincolnshire 
Association was justified by events in putting up the official 
figure 2s, a fortnight or three weeks ago; but while the advance may 
have been justified as regards foundry iron, users consistently 
refuse to pay more money for forge iron, and this department is 
decidedly quiet at nominal prices. 
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For pig iron ordinary quotations are: Lancashire No, 3 foundry, 
53;.; Lincolnshire, 51s. 6d.; Derbyshire, 52s, to 52s, 6d,; Staf- 
f»-dshire, 538s.; Middlesbrough, open brands, 57s. 6d. to 58s. 
$:otch: Gartsherrie, 583. 6d.; Glengarnock, 56s. 6d.; Eglinton, 
53s, 3d. to 56s, 6d., delivered Manchester. Scotch delivery, 
li,ysham: Gartsherrie, 56s. 3d.; Glengarnock, 54s, 3d.; Eglinton, 
53s. 91, West Coast hematite, 58s, 6d. f.o.t, and East Coast, 
55s. 64. f.0 t. Forge iron quiet, and inclined to be rather easier, 
Lincashire, 51s, 6d.; Lincolnshire, 493, 2d.; Derbyshire, 49s., equal 
to delivery Warrington, 

In finished iron there is a continuance of the steady feeling 
noted for some time past. Bars are perhaps a shade easier, but 
in other respects there. has been little change. Bars, £6 5s, to 
£5 73. 6d.; hoops, £7 to £7 5s,; sheets, £7 to £7 7s. 6d. 

In steel there is a good demand all round, and in some cases 
makers ask 2s, 6d. per ton more for boiler plates, though the 
Association basis remains unchanged. English billets, £4 12s. 6d. 
to £5 153.; German ditto, £4 7s. 6d.; hoops, £7 5s. to £7 10s.; 
C. A. steel sheets, £8 17s. 6d. to £9; C. R. ditto, £9 2s. bd. to 
£9 53., delivered Manchester. 

Itaw copper has been somewhat variable, but the manufactured 
article is dearer, copper and brass tubes having been advanced 4d. 
and 4d. respectively, The demand is, however, very quiet. 
Sheets, £79 per ton; seamless copper tubes, 104d.; ditto brass, 
&}d.; “8 brass, 74d.; copper wire, 9d.; and brass wire, 


There was only a moderate attendance on the Coal Exchange on 
Tuesday and, generally speaking, trade was very quiet with prices 
practically unchanged, e demand for house coal was very du:], 
and quotations may be regarded as on the same level as last week. 
Some scarcity of engine slack is reported, and the demand still 
continues very good. There is only an ordinary business passing 
in forge and manufacturing coal, and the demand for shipping and 
bunkering purposes exhibits a quieter tone than has been the case 
for many weeks past. 

Quotations are :—Best house coal, 13s, to 14s.; seconds, 123. to 
13s.; common, 9s, to 10s.; steam and forge coal, best, 8s. 3d. to 
8s. 9d.; best engine fuel, 7s. 9d. to 8s, 6d.; best slack, 7s. to 7s. 6d.; 
medium, 6s, to 6s. 9d.; common, 5s. to 5s. 9d. at the pit. Screened 
coal, 98. 9d, to 10s.; unscreened coal, 93, 3d. to 93. 6d. delivered 
Manchester Ship Canal. 

Barrow.—The demand for hematite pig iron is fairly well 
maintained, that is, as much business is being done as the make of 
furnaces in blast, thirty-three in number, justifies. No iron is 
going into stock, and all that is being made is going into con- 
sumption, The expectancy is that a fuller demand will soon be 
experienced, and this is likely to arise as well from the immediate 
locality as from outside sources, where a steady business is generally 
done in the heavy steel trades. The hope that was entertained a 
short time ago that some American business would come to hand 
has not yet been realised, but it is known that America requires 
fuller supplies of hematite than she can herself furnish. The 
question is as to how prices will fit in to meet the over-sea market. 
Mixed Bessemer numbers are at 58s, 9d., net f.o.b. ; warrant iron 
583. 6d., net cash sellers. Makers’ stocks remain low. Warrant 
stocks show the small decrease on the week of Sve tons, and now 
stand at 20,608 tons, 

There is a slow business at native iron mines. Indeed, the only 
two mines which are pry - vigorously worked are those of Ronhead 
and Hodharrow, and at both places a very high grade of ore is 
being raised. For this there is a steady demand. It is expected 
that the output of iron ore at both these mines will be substantially 
increased when a brisker market exists. Current prices are steady 
at 93, to 10s. net at mines for good ordinary. 

The steel trade remains in much the same condition as last 
week, There is considerable activity in heavy steel rails, and a 
quiet tone in neariy every other department. Orders for rails 
have not been given out liberally of late, but makers are fairly 
sold forward, and have reasonable hopes that there will be a con- 
tinuance of new orders sufficient to keep the mills steadily at work ; 
105s, is still the nominal price of heavy sections net f.o.b. Light 
rails are quieter than they have been, and very few orders are to 
hand for tram sections, Shipbuilding classes of steel are only in 
moderate request, and the mills are not working even half time. 
A fair trade is doing in hoops, but merchant steel generally is 
quiet. Chilled iron castings are in steady request. 

Shipbuilders are not in receipt of new orders, but there is much 
expectancy that new contracts will soon be in hand. 

All classes of engineers, save those in marine shops, are busy, and 
are likely to remain so, 

Shipping is quiet. The exports from West Coast ports last 
week represented 14,690 tons, made up of 8669 tons of pig iron and 
6021 tons of steel, in contrast with 13,730 tons in the corresponding 
week of last year, an increase of 960 tons. The total exports this 
year have reached 168,658 tons, in comparison with 123,942 tons 
in the corresponding period of last year, showing an increase of 
44,716 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coalfield the miners appear to be much 
better off for employment than their neighbours in West York- 
shire, Derbyshire, and the adjoining districts. The weather, 
though changeable, does not demand anything unusual in supplies 
of house coal, but there is a fair request for all that is brought to 
bank, the Metropolitan and Eastern Counties markets ordering 
quite up to the average. A feature of trade now being done with 
these markets is the increase in the best qualities of fuel. At the 
same time, secondary grades are well called for, both for local and 
district requirements. Although there is talk of values weakening, 
up to the present no change is reported in the price lists, conces- 
sions, however, being obtainable under special conditions, such as 
purchases of large quantities. Best Silkstone coal is quoted at 
12s, to 12s, 6d. per ton, secondary sorts making 11s. per ton, at 
the pits. Barnsley house fetches from 10s, 6d. to 11s, ba. per ton 
at the pits in the best qualities ; secondary sorts realise from 9s. to 
9s. 3d. per ton, 

Steam coal, as is usual at this time of the year, is in quiet 
demand, and is not likely to be brisk until the Baltic ports are 
again open. Steam coal is pretty brisk on local account, the busi- 
ness done, indeed, being in excess of that of the corresponding 
period of last year. The tonnage forwarded to Hull is quite up to 
the average, and values are steady, Barnsley hards, in the best 
qualities, changing hands at from 8s, to 8s. 6d. per ton, a condition 
of affairs which holds out hope that there will not bea fall in prices 
like that which occurred last year. Derbyshire coal owners now 
compete, keenly for business done with Grimsby, and are consign- 
ing a good tonnage to that port. The leading railway companies 
are taking heavy deliveries under contract, the rates being from 
8s, to 8s, 3d. per ton. 

Gas coal, as the days get longer, is less called for, and contract 
deliveries are not quite so large. Very little is being purchased in 
the open market, bat what business there is being done in that 
way is at somewhat easier rates than those under contract. In 
slack and smudge the activity in the Lancashire cotton and West 
Yorkshire woollen trades still requires a heavy tonnage, and busi- 
ness is therefore fairly good. For colliery slack and smudge 
there is not much request. The coke trade is reported to be in 
rather better condition, a fairly satisfactory business being done 
with Derbyshire and North Lincolnshire, where smelting operations 
are fairly active. Prices show rather a tendency to firmness, good 
samples of apne. coke realising 8s, 6d, to 8s, 9d. per ton in 
owners’ wagons at the works, 

In the iron trade the condition of affairs remains very much as 
reported last week. The advance of 2s, per ton on Lincolnshire 
foundry iron, and 1s, per ton on forge, which was then reported, 
is fully maintained. This change is accounted for by the in- 
creased trade in the North of England, more than any distinct 





betterment in the Sheffield district. It has had one local effect, 
however, and that is to make Derbyshire irons rather stronger in 
the Sheffield district, Current quotations are as follows :—West 
Coast hematites, 67s. 6d. to 68s, 6d. per ton ; East Coast hematites, 
62s. 6d.; Lincolnshire No, 3 foundry, 49s. 6d.; Lincolnshire No. 3 
forge, 46s, 6d.; bar iron, £6 10s.; Bessemer billets, £6 10s.; 
Siemens billets, £7 5s. 

The demand for high-speed tool steel, in which Sheffield main- 
tains its lead, is fully kept up. The disturbing feature of this 
manufacture—the abnormal price which ruled for tungsten, the 
principal hardening ingredient of the alloy—has been somewhat 
relieved by easier quotations. During last summer it rose to 
4s, 2d,, and now the price varies up to 3s. per pound. The steel 
trade generally is fairly good, although the work is most unevenly 
divided. A change for the better is reported at last in the steel trade 
with South Africa, the demand for that market being in high-class 
steel for drills and other tools and machinery for mining purposes. 
Several firms who make a speciality of these goods for the South 
African market are now satisfactorily employed, with likelihood of 
their business being increased. Bessemer and Siemens steels are 
not quite so freely ordered as could be desired, but the recentl 
advanced quotations are maintained. There is rather more busi- 
ness doing in the tilts and forges. 

In the lighter staple trades—cutlery, silver, and electro-plated 
goods—reports vary considerably. Several of the larger and old- 
established houses are pretty well off for work, but this condition 
of affairs is by no means general. For garden tools and field 
implements, as well as for agricultural machinery generally, trade 
is quite up to the average, both on home and colonial account. In 
railway material, although wagon builders are believed to be some- 
what better off, the orders for general railway specialities are 
disappointingly restricted, compared with what was expected to be 
the case in the third month of the year. The condition of the 
silver trade leaves much to be desired. The price of silver has 
declined 4d., bringing it down to 27d. per ounce, the lowest point 
touched for a considerable time. The principal trade reported to 
be doing is on foreign account, the home ousiness, especially with 
London, being very poor. An increasingly important feature of 
the trade is for artistic shields and trophies in cups and plate, for 
presentation purposes and athletic competitions, and sporting pur- 
poses generally. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE unsettled condition of the warrant market interferes with 
general business in Cleveland pig iron, but in the early part of the 
week a very fair amount of business was done, and at better prices 
than ruled last week. The warrant market is very sensitive to the 
reports that come from the United States ; it was the expectation 
that America would be compelled to buy large quantities of 
Cleveland iron this spring, which led speculators to commence the 
gamble in Cleveland warrants last October, and the same idea has 
caused them to continue the gamble up to the present time. But 
as yet there has been very little bought on American account, and it 
is not likely that there will be unless there prevails a greater 
difference in prices than is now reported between Cleveland and 
American iron. The former is too high to admit of American 
consumers buying it ; they can purchase more advantageously at 
home. If it had not been for this expectation, the output of 
Cleveland iron would not have been kept up, and there would not 
have been an unprecedented increase in the stock in the public 
warrant stores. hen the gamble began in October, Connal’s held 
95,000 tons of Cleveland iron, now they have over 300,000 tons. If 
America does not come to the rescue, prices will decline with a run. 
It isa very unusual experience that while stocks have been going 
up so rapidly prices have msen likewise, for whereas warrants 
were at 43s, per ton in October, they have been at 50s. per ton 
during the greater part of this week, and over 51s. has been 
realised. Almost invariably when stocks increase prices decline. 

The spring season is opening rather unsatisfactorily so far as 
exports are concerned, but the prices of Cleveland foundry 
iron, which is generally taken abroad, are much too high to 
admit of German and French consumers buying it except for 
special purposes. Germany has in past years been Cleveland’s 
best customer oversea for pigiron. At present No. 3 Cleveland pig 
iron cannot be delivered in Hamburg under 63s. per ton, whereas 
German iron can be supplied at 57s,, and the experience is similar 
at other ports, while the difference becomes wider the further 
inland the iron has to go. Thus it is that the export trade is 
disappointing, and shipments of pig iron this month from the 
Cleveland district have only reached 36,927 tons, against 
26,710 tons last month ; 38,885 tons in February, 1904, and 
59,913 tons in February, 1903. To Baltimore 1200 tons of pig iron 
has been despatched from Middlesbrough this week, but it was 
sold several months ago, and was spiegel and not ordinary 
pig iron. 

A fair amount of business has this week been done in No. 3 
Cleveland pig iron at 49s. 3d. per ton for prompt delivery, and 
some of the leading makers have been quoting and realising 49s, 6d. ; 
but on Wednesday warrants dropped 64d. per ton, and there were 
sellers among second hands at 48s. 9d. for No. 3. There have 
been sales of No. 1 at 50s, 9d., and No. 4 foundry at 48s. 3d., but 
in each case 3d. less will be taken at the time of writing. The 
lower qualities of Cleveland iron are a good deal cheaper than the 
foundry numbers, and do not prove anything like as profitable to 
the makers. Therefore very little is produced; probably not 
30 per cent. of the Cleveland iron turned out is of a quality below 
No, 4 foundry, but that quite satisfies the market, for the consump- 
tion is small, now that the finished iron trade is no longer largely 
carried on. No.4 forge can be bought at 44s. 6d.; mottled at 
44s,; and white at 43s. 6d., but they should be 3s. at least above 
these rates if they were as dear as No, 3. 

The hematite pig iron trade is not improving, and mixed num- 
bers have remained at 54s, 6d. per ton for several weeks, chiefly 
because there is a little too much made. The fluctuations in the 
warrant market affect this branch but little, but 54s, 6d. is apoor 
figure compared with the 49s, 3d. that has been realised this week 
for No, 3 Cleveland pig iron. No. 1 is at 55s., and No. 4 forge at 
52s. Rubio ore remains steady at 15s. per ton c.i.f. Tees. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
on the 15th was 301,774 tons, an increase of 22,503 tons for the 
month, that being at the rate of 1730 tons per working day, and 
thus the increase is as rapid as at any time during the last half- 
year, and far more rapid than at any other time in the history of 
the trade. 

Messrs. Bolckow, Vaughan and Co, have completed the erection 
at their Cleveland Ironworks, Eston, of two blast furnaces, built 
from American plans and under American supervision, furnaces 
which it is believed will produce 2500 tons of hematite pig iron per 
week, On Saturday the first of these two furnaces was blown in, 
but during the afternoon an explosion occurred in the dust catcher. 
This injured several persons, and instantaneously killed Mr. Richard 
Spottiswoode Pollard, the engineer who has been superintending 
the erection of the furnaces on. behalf of Messrs, F. C. Robertsand 
Co., the American firm who designed the new plant. Mr. Pollard had 
intended shortly to return to America. Mr. A, Windsor Richards, 
the works manager, had a narrow escape, as he was standing beside 
the deceased when the accident took place. A similar accident 
occurred a short time ago in connection with the blowing in of 
another American furnace at the same works, and there was a like 
trouble in September, when the new furnace at Cargo Fleet was 
started. Accidents of this kind are not infrequent when blowing 
in new furnaces. In this case the explosion was brought about by 
the fact that the gas pipes are very long, and that air was drawn 
in through a couple of valves on the dust catchers. The furnace 
was but slightly damaged, and it has now been successfully started. 

The manufactured iron and steel industries are, on the whole, 
favourably situated, but producers cannot advance their prices, 





owing to the competition of makers in other British districts and 
aiso abroad. The quotations are :—Steel ship plates, £5 17s. 6d.; 
iron ship plates, £6 2s. 6d.; steel ship angles, £5 10s.; iron ship 
angles, 'o6 7s. 6d.; packing iron, £5; steel bars, £6 5s.; iron bars, 
£6 7s. 6d.; and heavy steel rails £5, all less 24 per cent., except 
rails, which are net. Some difficulty has occurred with the men— 
800 in number—who have been paid off at Messrs. Dorman, Long 
and Co.’s Britannia Steel Works, Middlesbrough. The firm have 
just had to close the mills for two or three months for reconstruc- 
tion, and they intimated to the men whom they paid off that when 
operations were resumed they would re-employ only so many of 
them as were required under the new conditions, and on terms to 
be hereafter arranged. The firm stated that they were prepared to 
pay the average rate of the district, but the men object to that ; they 
want more than the average, which they have been getting. They 
affirm that there is not another works in the country where a like 
class of work is done. They complain likewise that strangers have 
been put on to carry out the alterations instead of the old workmen 
having the first chance. 

For some three months a portion of the men at Messrs. Thomas 
Allan and Sons, Bon Lea Foundry, and Messrs. R. Crosthwaite 
and Co.’s foundry, both at Thornaby-on-Tees, have been on strike, 
because the employers wanted to reduce wages to the standard at 
Falkirk, in the foundries with which they chiefly competed. The 
men have now agreed to reductions varying from 5 to 74 per cent. 
At the bridge works of Messrs. Head, Wrightson and Co., a 
number of the men are on strike because the firm desired to make 
reductions similar to those which were agreed to at all shipyards 
on the North-East Coast. The men objected to any reduction, 
though it is some years since any reduction was made, Then they 
offered to meet the employers half way, and this week have pro- 
posed that the piece men shall accept the full reduction of 5 per 
cent., and those working with piece men should be reduced Is. per 
week, on condition that the other time men should suffer no 
reduction. To that, however, the employers cannot see their way 
toagree. The strike of the smiths and strikers at some of the 
North-East Coast shipyards is as far from settlement as ever, the 
men refusing to follow the other workmen in their acceptance of 
the reduction. 

Though the shipping industry is not in a satisfactory condition, 
freights, especially homeward freights, being poor, and the number 
of vessels laid up is again increasing, yet the shipbuilding trade is 
more favourable, and builders are likely to be well employed all 
the year. They have certainly a good supply of work in hand, and 
the slackness that is just now reported in the giving out of orders 
for new vessels is of small account, especially in face of the news 
that the Japanese are buying up our merchant steamers somewhat 
freely to replace those that have been lost during the war. For 
these they are giving good prices ; they include some vessels that 
have been laid up. It is most probable that the owners who have 
been selling in these quarters will replace the steamers they have 
handed over to the Japanese by new vessels, and this adds to the 
better outlook. 

Improvement is reported in the demand for steam coal ; but 
this would be more noticeable if it were not that shipowners 
have put coal freights up in order to make up for the wretched 
homeward rates. Many of the steamers that are taking out coal 
have to return in ballast, and thus the rates outward have to pay 
for both journeys. The tendency of coal prices is also upwards, 
Thus, more tendency has been shown to buy, and for best steam 
coals 8s. 9d. to 9s. f.o.b. can now be got. There is still a fair 
demand for gas coal for export, and the quotations for best range 
from 7s. 9d. to 8s. f.o.b, The Middlesbrough Corporation has 
contracted for 22,500 tons of gas coals for delivery over the next 
twelve months. The North Bitchburn Coal Company and the 
Trundon Coal Company will each supply 10,000 tons, and the 
North Brancepeth Coal Company 2500 tons. For foundry coke, 
which is largely required on export account, the demand has 
slackened, but there is a better demand for furnace coke, medium 
qualities of which can be got at 15s. 3d. per ton delivered at 
Middlesbrough furnaces. Messrs. James Joicey and Co., Limited, 
are sinking a new colliery at Tanfield, to be known as the Margaret 
Pit. This week the Victoria seam has been reached, and the pit 
will shortly be in regular work. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has not been quite so strong this 
week. The advuntages anticipated by speculators from the activity 
in the United States have so far not been realised. At the same 
time, it is pointed out that the hroduction of pig iron in America 
is rapidly increasing, and may shortly go beyond the amount of 
the consumption, These considerations lead to the belief that our 
market will have to depend largely, if not exclusively, upon its 
usual outlets. The current demand for pig iron is fairly good, and 
a large quantity will be wanted hereafter, but at the moment 
prospects are regarded as moderate, 

Business has been done in Cleveland warrants from 50s. 2d. to 
49s, 104d. cash, at 50s. 24d. fourteen days, and 50s. 6d. to 50s. 1d. 
one month. Scotch warrants have sold at 54s. 3d. to 54s. 6d., for 
delivery in fourteen days, and at 54s, 9d. for cash. Cumberland 
hematite is quoted 58s. 6d. per ton. 

The prices of Scotch makers’ iron are steady. G.M.B., No. 1, is 
quoted at Glasgow, 55s. ; No. 3, 52s, ; Carnbroe, No. 1, 56s. ; No. 3, 
53s.; Clyde, No. 1, 58s.; No. 3, 53s. 6d.; Gartsherrie, No. 1, 59s. ; 
No. 3, 54s. ; Summerlee, No 1, 58s. 6d.; No. 3, 54s. 6d.; Calder, 
No. 1, 59s.; No. 3, 54s.; Langloan, No, 1, 64s.; No. 3, 55s. ; 
Coltness, No. 1, 64s 6d.; No. 3, 54s. 6d.; Glengarnock at 
Ardrossan, No. 1, 593s.; No. 3, 54s.; Eglinton at Ardrossan 
or Troon, No. 1, 54s. 6d.; No. 3, 52s. ; Shotts at Leith, No. 1, 
59s.; No. 3, 54s.; Carron at Grangemouth, No. 1, 59s.; No. 3, 
54s, per ton. 

There is a steady demand for Scotch hematite pig iron, which 
is quoted by merchants 60s. 9d. per ton for delivery at the West 
of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4997 tons, compared with 5334 in the corresponding 
week of last year. There was despatched to the United States 
25 tons; Canada, 385; India, 100; Australia, 60; France, 10; 
Italy, 65 ; Germany, 215 ; Holland, 110; Spain and Portugal, 60 ; 
China and Japan, 70; other countries, 537 ; the coastwise ship- 
ments being 3360 tons, compared with 3435 in the corresponding 
week of last year. 

The arrivals of Middlesbrough pig iron at Grangemouth 
amounted to 11,117 tons, compared with 9885 in the corresponding 
week, showing an increase of 1262 tons. The total imports since 
the beginning of the year amount to 82,379 tons, being 18,231 less 
than in the corresponding period of last year. 

Reports from different manufacturing centres show that there is 
rather more inquiry in the foundry trades. Makers of general iron- 
founding materials are getting busier, and pipe founders, who 
have been passing through a period of dull trade, are encouraged 
by a number of fair contracts that have come into the market. 

The makers of finished iron are not quite so sanguine this week 
as to the state of the trade. The demand has fallen considerably 
short of expectations, It is hoped, however, that this lull in 
business may be only temporary. There ought to be a volume of 
business coming forward in the course of the next few weeks. 

The steel makers are well employed, speaking generally, and in 
some of the works there is great activity. Inquiries are being made 
for a considerable amount of structural material, both for home use 
and export, and before long it is expected that shipbuilding 
specifications will call for a large amount of manufactured steel. 

Some disappointment has naturally been caused in iron and 
steel and shipbuilding circles by the fact that a movement has 
already begun among the engineers for an advance of wages, 
What the men ask for is a restoration of 1s, per week which wag 
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deducted from their pay about three years ago. 

feeling in business circles is that the d d is pr E 
is feared, too, that it may have the effect of arresting the placing 
of further shipbuilding orders. The rates at which shipbuilding 
contracts have recently been placed are known to have been 
extremely low, and any movement among the workmen at present 
for higher wages might be a means of no little embarrassment to 
the trade. : 

There is growing activity in the tube trade, large orders having 
been placed. The prices at which business has recently been 
arranged are reported to be unprecedentedly low, owing to the 
keenness of competition among the manufacturers ; but as the 
works get filled up, it is expected that this trouble will gradually 
cease, and better prices be obtained. 

The volume of business in the coal trade has been consider- 
ably reduced, the effect of the recent continental strikes being 
no longer felt. The aggregate shipments from Scottish ports in 
the past week are 47,723 tons less than in the preceding week, 
and 14,512 tons below those of the corresponding week of last 
year. The total shipments from Scottish ports since the beginning 
of the year are 2,125,928 tons, showing an increase of 363,567 
tons over those of the corresponding period of 1904. The out- 
put of coal all over the mining districts is large and steady, 
and in consequence of this supplies are readily obtained for all 
purposes, There is no material change in coal prices. 


The general 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE Clydach Vale, Rhondda, Colliery, was the scene of a fatal 
explosion on Friday night last, just when the night shift men were 
about to enter upon their duties. Half an hour later would have 
added to the calamity ; but, as it was, out of fifty or sixty in the 
pit thirty-two were killed, and a number injured. The colliery 
was sunk by Mr. Samuel Thomas, father of Mr. D. A. Thomas, 
M.P. It is regarded as one of the finest takings in Wales, and is 
described as more like a quarry than a colliery. It is sunk to the 
6ft. seam, which has proved well, and the coal is in high repute. 
The date of winning the coal was 1875, and up to the present 
accident it has been remarkably free from disaster. This week 
the coroner opened the inquest, which was adjourned to April, and 
in the meanwhile rigid investigations continue to elicit, if possible, 
the cause. One of the theories is ‘“‘an open lamp,” another 
‘injury to the electric installation.” 

Storms, which in various ways have so adversely affected the 
Welsh coal trade, principally in delaying tonnage, told seriously 
last week again, and ‘‘short time” was the rule in most districts. 
I am -redibly informed that the week’s export will not be half the 
usual one at the Cardiff ports, and the scant shipping lists support 
this. _ Newport complains the same, and Swansea only just 
exceeded 40,000 tons shipment, France taking only 16,000 tons, 
but Germany took 5800 tons. 

This week it was confidently stated on ‘Change, Cardiff, that 
there are strong indications that the corner has been turned, and 
thata better state of things will prevail on to Easter. Prices are 
beginning to stiffen, and owners show less readiness to give reduc- 
tions. Closing prices this week are as follows: Best steam, 13s. 
to 13s, 3d.; seconds, 12s, 3d. to 12s. 6d.; good ordinaries, 11s. 3d. 
to 12s.; drys, 12s. to 123, 6d. Best Monmouthshire, 11s. to 11s. 6d. 
Newport shipment: Seconds, 10s. 9d. to 11s.; Eastern Valleys, 
10s. 3d. to 103, 6d.; smalis, 6s. 6d. to 7s. House coal : Best, 16s. 3d. 
to 17s.; seconds, 13s. 6d. to 14s.; ordinaries, 12s, to 12s. 6d. No. 3 
Xhondda, 13s, 3d. to 19s. 6d.; through, 12s. to 12s. 6d.; smalls, 
9s. 6d. to 10s. No. 2 Rhondda, 10s. to 10s. 6d.; through, 8s. 6d. 
to 9s.; smalls, 6s. 6d. to 6s. 9d.; best small steams, 7s. 6d. to 
7s. 9d.; second small steams, 6s. 9d. to 7s. 3d ; inferiors, including 
drys, 5s, 6d. to 6s. 3d.; patent fuel, 13s, 6d. to 13s. 9d. Pitwood 
is firmer on account of non-arrival of cargoes ; latest, 17s. 3d. to 
17s. 6d. Probably will see better figures. 

Swansea coal exports show a marked falling off from corre- 
sponding dates. This is very likely due to the weather, and 
causes no uneasiness ; yo stronger. Steam coal quotations, 
13s. to 13s. 6d.; No. 3 Rhondda, 13s. 6d. to 14s. Anthracite 
easier, best, 19s. to 203.; second, 17s. 6d. to 19s, Swansea Valley 
Big Vein, lls. 6d. to 12s,; Red Vein, 10s. to 10s. 6d.; cobbles, 
16s, 6d. to 18s. 6d.; nuts, 16s. 6d. to 18s. 6d. ; peas, 9s, 9d. to 
lls. 6d.; culm, 5s. to 5s. 3d.; Duff, 3s. to 3s. 6d. 

At Newport a weak tendency prevails ; smalls easy, best house 
coals steady, and in good demand. 

The ‘‘Transporte” is in a forward condition, and the official 
statement regarding it is very satisfactory. 

A disastrous land slide took place a few days ago in the new 
Tredegar district near some of the Powell Duffryn Collieries, and 
not far from Abertwysog, the scene of an explosion a little while 
ago. In this case no life was sacrificed, and the chief damage has 
been to colliery and railway connections, the Brecon and Merthyr 
being the principal sufferers. There was a fear that the mishap 
would have stopped colliery output, and disarranged the coal 
traffic, but so far only about 800 colliers have been obliged to get 
emp!oyment in other pits, and by strenuous exertions of the rail- 
way management, and using other lines, the evil has been mini- 
mised. Houses rendered untenable, colliery engine-houses 
shattered, and wrecked bridges of a massive type, with torn-up 
lines, present a sorry spectacle, and will entail a great outlay. 

There has not been much to chronicle in connection with the iron 
and steel trade ; 1900 tons left Cardiff at the close of the week for 
Bombay, and a despatch from Dowlais has taken place of rails for 
the Buenos Ayres Railway Company. 

The Bessemer Works on the hills are moderately busy with heavy 
rails, billets, fish-plates, and light rails. 

During the week one cargo only of steei bars came from 
Rotterdam to Newport. Heavy imports ofore from Spain have taken 
place to Blaenavon, and of about 4000 tons to Ebbw Vale. 
Baldwins, Swansea, imported one cargo from Carthagera, 

Some transmissions of rails on railway account continue to High- 
bridgefrom Newport. it is confidently expected that with motor 
developments, railways this season me fw we upon a brisk period. 
In the Swansea district the war continues somewhat shadowing 
influence on Eastern trade. 

In connection with the tin-plate trade it is satisfactory to note 
that Russia continues a fair purchaser of sheets. The war, of 
course, tells on business, The only falling off has been in black 
plate, and some descriptions of oil plates. In all, the shipments 
exceeded 64,000 plates ; 70,937 came from works, and stocks are 
reported as amounting to 186,806 boxes. In the Swansea Valley 
the make of local bars shows no falling off, though foreign com- 
petition continues materially to affect, say manufacturers, the 
financial condition of the industry, which is not improved by the 
increasing price of pigiron. Mid-week Swansea it was reported 
on ’Change that prices continued to advance. During the week 
Glasgow warrants have gone up 74d., and Middlesbrough 34d., 
hematite remains. Shipments have lessened and stocks are 
increased by 11,000 tons. 

Present quotations are :—Glasgow warrants, 54s, 44d.; Middles- 
brough, No. 3, 50s. 14d.; hematite, 58s, 6d.; Welsh bars remain 
at £6 to £6 2s. 6d.; sheet iron, £8 to £8 23. 6d.; steel sheets, 
£7 15s. to £7 17s. 6d.; steel rails, heavy, £5 to £5. 2s, 6d.; light, 
£6 to £6 2s. 6d.; Bessemer tin-plate bars, £4 5s. to £4 7s. 8d.; 
Siemens, £4 7s. 6d. to £4 10s. 

Tin-plates: Bessemer steel coke, 12s, to 12s. 14d.; Siemens coke 
finish, 12s, 14d. to 12s, 3d.; ternes per double box, 28 by 20 C., 
21s. 6d., 22s,, 23s. 6d.; best charcoal, 12s, 6d. to13s. Big sheets for 
galvanising, 6ft. by 3ft. by 30 g. per ton, f.o.t., £8 12s, 6d. to 
£8 15s.; finished black plates, £8 10s. to £8 15s. Block tin, £135 ; 
spelter, £24; lead, £12 10s.; copper, £68 12s. 6d.; iron ore, 
14s. 3d, Speliter factories are very busy, copper mills working full 
time, and the Clydach nicke] works are well employed. Weldless 
tube industry rather flagging of late. 





The first direct shipment of tin-plates from Swansea to Norway 
took place this week, the cargo was 200 tons, and taken by the s,s. 
Flugt to Christiania. Granted more favourable weather, Swansea 
prospects remain hopeful. Even this week of storms, the varied 
tonnage in dock, steam 34, and sail 47, totalling 81, bound to 
various quarters, several for New York and Philadelphia, gives 
encouragement to the chief industries. 

Tenby evidently aims at having counter attractions to the North- 
Western district, and is proposing motor engine arrangements 
linking Haverfordwest with St. Davids, and other districts, doing 
for the neighbourhood what has so efficiently been carried out by 
the Great Western Railway for Gloucestershire, Devonshire, and 
Cornwall. Traffic — have been strongly affected by the 
temporary drop in coal through the storms. Barry Railway 
during the last ten weeks has sustained a decrease of £11,318 ; the 
Taff Vale Railway, £5156; Neath and Brecon, £659. On the 
other hand, the Merthyr and Brecon show an increase during the 
same period of £1948. 

Swansea Improvement and Tramway Company receipts for 1904 
show a decrease of £124 6s. 6d. as compared with corresponding 
period. The Mumbles Railway indicates a profit of £1362 15s. 9d. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

SLOWLY but steadily the general ition of the iron industry 
over here improves, and makers and manufacturers begin to con- 
template a rise in quotations here and there. 

From Silesia the same satisfactory accounts are given as before. 
At the blast furnace works a brisk activity continues, and stocks 
decrease rapidly ; at the end of this eaten 3 they are expected to 
amount to about 7000 t. only. A third blast furnace will probably 
be blown in at the Falva Works next month. Recent stoppages in 
railway traffic have caused supplies in iron ore to become extremely 
limited, and the blast furnace works now buy whatever they can 
get. Prices, accordingly, have increased. In the semi-finished 
steel department a lively occupation is reported, and existing 
orders at the rolling mills amount to over 34,600 t. The mills will 
be engaged to their fullest capacity for the next five weeks. For 
fresh contracts long terms of delivery are stipulated. Girders 
and bars improve in demand ; also for plates and sheets a good 
inquiry is reported, and the business in drawn wire and in wire 
nails shows more animation now. 

There is a fair briskness noticeable in the iron and steel trade of 
Rheinland-Westphalia, and consumers purchase more freely. At 
a meeting that took place on the 25th of last month the Pig Iron 
Syndicate resolved to desist from an advance in the prices for forge 
pig and basic. Home demand for crude iron is lively, but on 
oreign account little isdone. Scrap iron tends upwards, Semi- 
finished steel is in brisk demand, and so are malleable iron bars, 
Hoops have improved, and the wire and wire nail trade is begin- 
ning to revive. 

Increasing confidence is noticeable in the plate and sheet 
department. The bar mills of the Siegerland have formed a 
union, and have, at the same time, fixed the prices for bars in 
basic at M. 115 p.t., and for iron bars at M. 132°50 p.t. A com- 
pany has recently been formed for the purpose of building a large 
wagon factory near Siegen. 

The endeavour to form, with the aid of the Steel Convention, a 
new union of sheet makers, after the Sheet Convention had been 
dissolved, has been without result; the eight works that had 
joined provisionally, under the name of Plate Union, appear to 
have been the only ones willing to join. There is prospect, how- 
ever, of a Union of German Steel Works for shipbuilding material 
being formed, and negotiations have already been carried on for 
that purpose, all the large works of the Rhenish- Westphalian 
district meeting, with the exception of Thyssen and Deutscher 
Kaiser. The works assembled declared their willingness to join, 
but under condition only that Thyssen and Deutscher Kaiser, as 
well as Henschel-Cassel also join. 

In consequence of the strike, consumers continue to pay advanced 
prices for coal, and demand remains lively as before on the Silesian 
coal market. The falling off in the exports to Russia is made up 
for by an increasing home demand; also to Austria-Hungary 
deliveries in house coal and in engine fuel have been pretty 
large. 

Coke is in very good call, production going into immediate con- 
sumption on home account mostly, and to Austria-Hungary a fair 
business is likewise done. In February of present year deliveries 
in coal in Silesia have been 176,841 wagons, against 183,963 wegons 
in the same month the year before. Last year the fifty-eight pits 
in Silesia are officially stated to have employed 83,049 men, against 
82,327 men in 1903. Total output of the collieries rose from 
25,235,649 t. to 25,426,496 t.; total shipments were 23,062,517 t., 
against 22,760, 763t., realising M. 173,268,720, against M. 175,791,469, 
or M. 7534, against M. 7778. 

The rush on the market for coal in Rheinland-Westphalia, that 
was felt during and immediately after the colliers’ strike, has now 
given place toa steady and lar business, The rise in price 
contemplated by the Rhenish-Westphalian Coal Convention chiefly 
relates to steam coal. 

There is some strength felt in the pig iron trade of Austria- 
Hungary now. Owing to the increasing sales in foundry pig from 
the Wittkowitz works and from the Bohemian Iron Company, only 
small quantities of English or German foundry pig have been 
imported to Austria-Hungary since 1904. The Wittkowitz Works 
sold 61,500 q. in December, 1904, against 42,000 q. in December, 
1903, and deliveries in January, 1964, will be 16 to 18 per cent. 
higher than in the same period in 1903. The malleable iron 
business is fairly good, and finished articles have likewise met with 
fair request. 

Engine fuel is readily consumed in Austria-Hungary, while gas 
coal and house coal too have shown a decreasing tendency. Coke 
is in rising request, A slackening off was felt in the Bohemian 
brown coal trade. Consumers that had put in large supplies 
because they feared a continuation of the strike are holding back 
now, and little was bought in the course of the week. Shipments, 
that reached the highest figure—7.¢., 335,000 t.—in the last week 
of January, and amounted to 278,000 t. in the second week 
of February, decreased to 237,997 t. in the last week of that 
month, and are about the same now as in the corresponding week 
last year. 

The condition of the French iron industry has further 
improved ; even the Paris market has shown more life and firmness 
than formerly. 

From the French coal market steadiness and increasing inquiry 
are reported ; especially the pits in the North and Pas de Calais 
district continue to profit by the Belgian colliers’ strike. 

Little of interest can be told of the Belgian iron trade, except 
that foreign business has perceptibly improved. Prices for raw 
iron and for finished articles stiffen, The business on home 
account is less lively than export. 

Stocks in coal are very low in Belgium, and the demand for 
engine and house coal is lively ; the tone, therefore, has been strong 
upon the week, Inthe Litge and Central district the strike has 
ended now, and also in the Charleroi district nearly all the men 
are at work again, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market quiet. Owing to the rough weather arrivals 
have been scarce. House coal, from the same cause, for shipment 
is dull, but for inland consumption trade is firm. The quantity of 
coal ship) for the week ending 11th March was 84,395 tons— 
foreign, 66,038 tons ; coastwise, 18,357 tons. Imports for the week 
ending March 14th :—Iron ore, 5880 tons ; pyrites, 880jtons; pig 





iron, 500 tons ; steel bars, 1570 tons ; one cargo of old rails ; pit. 
wood, 11,045 loads. 

Coal :—Best steam, 11s, 3d. to 11s. 6d.; seconds, 103. to 10s, éd.,; 
house coal, best, 15s.; dock screenings, 6s. 9d. to 7s.; smiths’ coal, 
9s. Pig iron:—No quotations. Iron ore :—Rubio, 14s. 3d.; Tafna, 
l5s. 3d. to 15s. 6d. Steel :—Rails, heavy sections, £5 to £5 2s, 6d,; 
light ditto, £6 to £6 2s. 6d. f.o.b.; Bessemer steel tin-plate bars, 
£4 5s. to £4 7s. 6d.; Siemens steel tin-plate bars, £4 7s, 6d. to 
£4 10s, Tin-plates :—Bessemer steel coke, 12s, to 12s. 14d; 
Siemens coke finish, 123, 14d. to 12s, 3d. Pitwood:—17s. to 
17s. 3d. ex ship. London —— telegrams :—Copper, 
£68 12s, 6d. to £68 15s.; Straits tin, £134 123. 6d. to £134 15s, 
Freights quiet but firm. 








NEW ANCHOR LINER CALEDONIA. 

THE new twin-screw Anchor Liner Caledonia, which was 
launched from the yard of D, and W. Henderson, Meadowside, 
Partick, in October last, is larger by 15ft. and broader by 2ft, 
than the same company’s Columbia—hitherto the largest vessel 
trading out of and in the Clyde—but in general arrangement the 
same. On the 14th inst the new vessel went on a trial cruise in 
the Firth of Clyde with a large company on board, and main- 
tained, over a long period, her service speed of 17 knots, with 
the engines running at 84 revolutions, and indicating 10,000 
horse-power. Prior to this she had run her official full-power 
trials, when she attained a speed of 184 knots, with 11,750 indi- 
cated horse-power, and 96 revolutions. The margin of speed 
between that required on service and that attainable at full 

wer will thus be ample provision for bad weather or delay 
rom any other cause. The average coal consumption, it was 
found from experience on the full-power trials and the more 
extended run on the 14th, will be from 180 to 200 tons per day of 
Scotch coal. All through, the machinery worked smoothly and 
to the satisfaction of builders and owners. The Caledonia 
is a twin-screw steamer of 9400 tons gross, and 16,000 tons 
displacement, 515ft. in length over-all, 5Sft. in moulded breadth, 
and 364ft. deep to the tonnage deck. She has first-class accommo- 
dation amidships for 300 passengers on the main and bridge decks, 
The state-rooms on the bridge deck for one, two, or three 
passengers are a special feature of the vessel. The main saloon is 
a handsome apartment on the upper deck, well lit, well ventilated, 
and heated throughout by copper pipes in marble-topped radiators, 
so that it can be made comfortable and attractive at all seasons of 
the year. The second-class accommodation is also fitted amidships, 
extending towards the after end of the vessel, with state-rooms on 
the main deck for about 400 passengers. Special attention has 
been devoted to the third-class passenger berthing, which is 
situated on the main and tween decks, and provides for 800 
persons. ; 

The Caledonia is propelled by two sets of powerful triple-expan- 
sion marine engines of the latest type, with cylinders of 3ihin., 
5lfin., and 85in, diameter respectively, and a stroke of 4ft. in. 
There are four double-ended and four single-ended boilers, with 
forty-eight patent withdrawable furnaces, giving a heating surface 
of nearly 30,000 square feet. The vessel will be able to carry a 
large cargo, and is provided with specially large hatches, such as 
are required for the bulky electrical and other machinery, rails, 
ironwork, &c., which is now exported from America to Britain. 
The cargo will be loaded and discharged by means of ten powerful 
horizontal winches. The vessel has been built to the highest 
class of the British Corporation Registry, and will be commanded 
by Captain Baxter, while her chief engineer is Mr. William 
Grant, both officers having been transferred from the Columbia. 

Mr. Fred Henderson, at the luncheon given on board on the 
trial cruise, replying to the toast of ‘‘The Builders,” said that 
when they built the Columbia it was said that the size of ships was 
exceeding the capacity of the port. This was a jog to the Clyde 
Trustees to remind them that they should provide accommodation 
for larger ships. The building of the Caledonia was a further jog, 
and if they took these and similar hints he had no doubt still 
larger vessels would be built to trade regularly from and to the 


Clyde. 








Tue INSTITUTION OF CrviIL ENGINEERS: STUDENTS’ MEETING. 
—A meeting of students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, the 10th inst., Mr. 
William Fox, M. Inst. C.E., in the chair, when the following two 

pers were read:—‘‘The Purification of Sewage,” by F. G. 
Fiaisby, Stud. Inst. C.E.; and ‘‘ The Purification of Sewage by 
Hydrolysis and Oxidation,” by F. O. Kirby, B.Sc., Stud. Inst, U.E. 
The reading of the papers was followed by a discussion, in which 
Messrs. T. S. Nash, A. E. Snape, H. 8. Watson, W. L. Jenkins, 
and W. S§. Strachan, Studs. Inst. C.E., took part. 


Norru-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The seventh general meeting of the session will be 
held in the Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle on-Tyne, this—Friday—even- 
ing, March 17th, at 7.30 p.m. A discussion on Mr. Frank Little's 
paper on ‘Petrol Motor Cars,” and a discussion on Mr. John F. 
C. Snell’s paper on the ‘‘ Application of Electricity to Industrial 
Purposes,” will take place. The eighth general meeting of the 
session will be held on April 14th. Paper on ‘‘The Influence of 
Oil on the Ultimate Strength of Boiler Furnaces,” by Mr. D. 
B. Morison. 

MARYLAND STEEL CompaNny’s Works AT SPARROW Pornt.—In 
an account of the visit of the Iron and Steel Institute to the United 
States which appeared in THE ENGINEER, December 30th, we 
described the Sparrow Point Works, and in a little table at the end 
of the article gave the proportions of perfect, defective, and waste 
rails, The percentages did not add up correctly, and as the fault 
was not obvious, we communicated with the company, and are 
now informed that the 11 per cent. given under defective and 
wasters should read 1 per cent., as under this head only cobbles 
and scrap rails are included. The 87 per cent. of perfect rails 
includes the total output of marketable rails, which in America 
means first and second quality. Of the latter, only 4-3 per cent. 
were produced by the Maryland Steel Company last year. These 
seconds” are rails which have slight mechanical defects, and are 
taken by the railway companies to the extent of from 5 per cent. 
to 10 per cent, of their contracts, at a price usually 10 per cent. 
below the price of ‘‘ firsts.” For all practical purposes they are 
considered equal in value to the first quality bars. 


SHEFFIELD SocreTy OF ENGINEERS AND METALLURGISTS.—The 
biennial dinner of the Sheffield Society of Engineers and Metal- 
lurgists was held on the 10th inst., at the Royal Victoria Hotel, 
the president, Mr. W. H. Ellis, comers the chair, supported by 
the Lord Mayor—Alderman Jonas—Mr, R. A. Hadfield, President 
of the Iron and Steel Institute; Mr. H. H. Bedford, President- 
elect of the Chamber of Commerce ; Professor Arnold, Professor 
Ripper, and others. Mr. R. A. Hadfield proposed ‘‘ Engineering 
and Metallurgical Science.” He referred to the Carnegie Scholar- 
ships of the Iron and Steel Institute, and said if he could do 
anything to add to a more efficient method of awarding them, it 
would be a pleasure todo so, He regretted that there were not 
more applications from Sheffield. Speaking of the award of the 
Bessemer medal to Professor Arnold, he said that gentleman's 
name was the only one put forward, and it was with great 
pleasure that he voted for the distinguished award being made to 
the Professor. When the Iron and Steel Institute came, Sheffield 
would show them that it was not afraid to face the world with the 
equipment that it had, not only educationally but in its workshops. 
He appealed for an increased Sheffield membership of the institute. 
At present it had only about 150 members, and he did not see 
why it should not have 50 or 100 more, 











Marcu 17, 1905 


THE ENGINEER 











—_—_— 





AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 28th. 


Tus possibilities of peace in the East are having a con- 
servative influence upon the copper market. Less copper was 
taken during February than usual. Production continues heavy 
and importations have increased, It is estimated that the United 
States will produce 25,000 tons more copper this year than last. It 
js calculated that export demands for the second quarter of the 
year will fall off, but this loss will be compensated for by increased 
domestic consumption. Prices for lake are 15}, electrolitic 154. and 
casting 15, There has been a steady demand for lead, which is 
held at 4-60. The spelter market is strong under a moderate 
demand. The steel industry is in a vigorous condition and a great 
deal of new businessis insight. Finished steel products, especially 
soft steel bars, ara in very active demand, and consumers who 
bought freely during the latter part of the year are again in the 
market for additional supplies of steel to cover the booking of 
heavy orders during the past thirty days. During the past week 
the Rock Island Railway Company contracted for 49,000 tons of 
rails. Light sections have dropped from 1 dol. to 2 dols. in price, 
and it is expected that a good business will be done in light rails 
for export. The advance in steel billets has reached a poiut where 
importation is possible and small lots have already arrived 

In the pig iron market there is an extraordinary demand, and 
within the past ten days contracts foot up 50,000 tons, which have 
been placed in eastern markets, Contracts for about 50,000 tons 
are now pending, and it is believed that within the next two weeks 
the aggregate of sales under the recent exceptional demand will 
reach 500,000 tons. The furnaces in all sections of the country 
have been favoured with orders. 

It is impossible to make any safe predictions at this time. The 
larger consumers are buying for autumn requirements. This 
looks as if the market would remain strong, at least, until then. 
The furnaces are turning out more iron than ever, and, in the 
opinion of some good judges, there will be a scarcity of crude iron, 
which will become acute before the close of the year. The excel- 
lent condition of railroad finances is stimulating expenditure for 
material. A great deal will depend upon the policy that railroad 
companies pursue through the year, and as this policy has not 
yet been clearly defined, it is too soon to indulge in anticipations. 
The fuel market is very strong, and coal and coke production is 
supp! ying sufficient fuel for furnaces, mills, and all manufacturing 
requirements. The money market is exceptionally easy, and the 
speculative spirit is manifesting itself in an active demand for 
sound railway securities, 


New York, March 7th. 


The high prices prevailing for copper are forcing the adoption 
of substitutes which will work to the disadvantage of the proper 
producing interests, Copper is entirely too high, as is shown by 
the heavy falling off in exports to European countries. This 
falling off bas been in a measure compensated for by the active 
buying on Chinese account. The exports of copper to Europe this 
year will — drop 50,000 tons below last year. China has 
contracted for 40,000 tons, which will go far to make up this 
prospective deficiency. Second hands in this country are holding 
considerable copper for speculation, so that there is no immediate 
possibility of a scarcity. Some of our larger producers are 
interested in mills and foundries to which they supply copper 
direct and without coming into the open market, and hence there 
is not quite as much apparent competition. 

The steel industry is in an exceptionally active condition. 
Speaking generally, prices are moving upward for both crude and 
finished iron. No, 2 foundry is selling in this market to-day 
at furnace at 17 dols.; basic iron at furnace, 16 dols.; steel billets 
at mills are quoted at 23 dols, to 25 dols , but higher prices are 
frequently paid for special accommodation. Lake copper is quoted 
to-day at 154; electrolitic, at 15} ; pig tin spot, 28-60; pig lead 
spot, 4-55; spelter, 6}. 

The outlook for the next thirty days in the iron and steel 
industry is exceptionaily gratifying, and the representatives of 
some of our leading houses informed me to-day that some of the 
heaviest orders for the year were now under consideration, and 
that if placed it would be at the highest price. There is no 
disposition to shade quotations on forward delivery. Very little 
crude iron is out of consumptive channels, Heavy orders have 
been placed for plate iron for car building purposes, and the 
locomotive builders have just succeeded in closing arrangements 
for locomotive building material to cover orders for between 300 
and 400 engines recently contracted for. The railroad companies 
are the most active buyers, and their requirements are increasing 
rather than deciining. All conditions are favourable to expanding 
demand, The new administration has taken hold at Washington, 
and in it the masses of the people have absolute confidence. The 
volume of currency is heavier than at any former period in our 
history, and, as heretofore pointed out, there is an absence of that 
speculative feeling which so frequently is the precursor of financial 
trouble. The steel managers are in sight of very heavy orders for 
material for ship equipment and for general construction purposes, 

ere is a corresponding demand for concrete,. lumber, brick, 
stone, and glass, and all other building material. Capacity is being 
increased as fast as it is possible, and the stimulus which has been 
imparted will not manifest itself to its fullest extent until next 
summer, 








F, REDDAWAY AND Co., Limited, advise us that they have 
purchased the business of the Lancashire Patent Belting and Hose 
Company, Limited, lately carried on at New Bridge-street, 
Strangeways, Manchester, together with the goodwill, stock-in- 
trade, trade marks, &c. This branch of the business will be 
carried on under the management of Mr. S. J. McMechan, 
formerly proprietor of the Lancashire Patent Belting and Hose 
Company. 

INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
STUDENTS.—At the seventh meeting of the present session of this 
body, held in the Institution Rooms, Bath-street, Glasgow, on 
13th inst., Mr. J. E. Harrison, M. Inst. C.E., presiding, Mr. Thomas 
Lees, Stud. Inst. C.E., read a paper on ‘‘ Permanent Way.” 
Following upon a short historical sketch of how the modern 
railway track had developed from the old wooden tracks of earlier 
times, the author discussed the important features in the con- 
struction cf permanent ways in modern railroad practice, and 
compared them with the methods adopted abroad, particularly the 
practice of British railway companies as compared with American 
methods, A plea was made for supported joints in preference to 
suspended joints. An animated discussion followed. 

ConTRACTS.—Messrs. the New Conveyor Company, Limited, 
Birmingham, has secured a contract for supplying the Bivwingham 
Corporation with coal and ash conveying plants. The Leek Urban 
District Council have also placed a contract with this firm for re- 
setting three beds of inclined retorts.—We are informed that 
Messrs. Mountain and Gibson, Elton Fold Works, Bury, have re- 
ceived an order through Messrs. the Brush Electrical Engineering 
Company, Limited, for thirty-five of their improved M.G. double- 
deck trolley standards, with poles and heads complete, for the 
West Ham Corporation Tramways.—Messrs. Bruce, Peebles and 
Co,, Limited, have secured an order from the Manchester Cor- 
poration for three 500-kilowatt Peebles motor converters, to be 
constructed on the Peebles Bragstad la Cour system. They 
have also secured a contract from the Lancashire Electric Power 
Company to supply alternating current motors of 15 horse-power 
and above for one year, for their hire, purchase, and development 
department. The Leith Corporation have placed with Messrs. 
Bruce, Peebles and Co,, Limited, an order for a 600-kilowatt 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D, Roots, M.J. Mech, H. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specitications may be obtaaned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti tof the ti of the complet 
specification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant of a Patent. 
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STEAM ENGINES, BOILERS, &c. 

3763. February 15th, 1904.— IMPROVEMENTS IN CONDENSER 
Systems, H. E. Newton. A communication from abroad hy H. 

R. Worthington, 114, Liberty-street, New York City, U.S.A. 
This invention relates to improved means for removing the air 
and uncondensed vapours from a surface condenser together with 
the water of condensation. The invention consists chiefly in the 
combination of the ejector with a centrifugal or turbine pump for 
withdrawing the condensed water. There is one figure, a part 
sectional elevation. A is the surface condenser with horizontal 
tubes, having the inlet B at the top for the exhaust steam and the 
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delivery pipe C from the bottom of the condenser for the water of 
condensation. The delivery pipe C communicates with the suction 
of the centrifugal or turbine pump D driven directly by the motor 
E. The tubes F for the circulating or condensing water open 
respectively into the inlet chamber G and outlet chamber H, these 
tubes connecting at one end of the condenser through the chamber 
I. The delivery pipe C, which receives the water of condensation, 
has the outer cone 10 with the contracted part 11; within this 
delivery pipe are mounted two cones K, which together form an 
ejector, the upper cone K receiving the water from the nozzle L 
through the pipe M. The ejector will draw out the air and 
uncondensed vapours and mix these with the water of condensa- 
tion, so that they will be removed by the centrifugal or turbine 
pump D.—March 2nd, 1905. 


RAILWAYS AND TRAMWAYS. 


28,633. December 28th, 1904.—IMPROVEMENTS IN RalLway Ran 
Jomts, W. P. Thompson. A communication from E, J. Clark, 
433, Haddon-avenue, Camden, New Jersey, U.S.As 

This invention relates to rail joints, and particularly those joints 
by means of which the ends of two rail sections are not only main- 
tained in alignment, but also insulated from each other. The 
chief object of the invention is to permit a slight vertical move- 
ment of the rail sections re’atively to each other, while keeping 
their ends in alignment, and at the same time to insulate them 
electrically from each other. There are four figures. Fig. 1 is 



















N° 28,633. 
= £2, ~ 
[ } 
amass Pr; re : 
GD CO: So” © 








Serre 





a side elevation of the rail joint, and Fig. 2 is a transverse section. 
The two rail sections 1 and 2 are held by the joint consisting of 
two members 4 and 5, having the extended side plates 6 and 7, 
and the lower plates 8 and 9 respectively. The lower plates 8 and 
9 overlap each other. The projecting portion 12 of the lower 
late 8 fits into the plate 11, which is in a lower plane. Arranged 

tween the plates 6 and 7 and the sides of the rail sections 1 and 
2 are blocks of wood 13 and 14, and extending through the plates, 
blocks, and rails is a series of bolts 15 with heads and nuts 16 and 
17. Packings of resilient material 18 are inte’ between the 
bolts 15 and the plates 6 and 7, having the shoulders 19 and the 
collars or washers 20. Between the bottom of the rail sections 1 
and 2 and the plates 8 and 9 is a strip or layer of compressed cork 
21. The packings 18 are also of compressed cork. It is claimed 
that the compressed cork will stand the stresses which rail joints 
are subjected to, and will allow the slight vertical movement of 
the ends of the rails relatively to each other, and that the employ- 
ment of eompressed cork forms an effective insulating joint.— 
March 2nd, 1905. 


ROAD MOTOR VEHICLES. 


23,371. October 29th, 1904.—IMPROVEMENTS IN STEAM GENERA- 
TORS, Robert Goldschmidt, D.Se., 54, Avenue des Arts, Brussels, 
Belgium. 

This is an invention for an improved generator composed 

of tubular generating elements enclosed in a metallic sheet or 

covering not easily oxidisable, chiefly intended for motor vehicles. 

There are six figures. Fig. 1 is a sectional elevation, showing a 

generator arranged for heating by means of solid combustible with 

means as shown at ¢ for charging with fuel. Fig. 2 is a sectional 
plan of the generator on the section line 3, 3 of Fig. 1. Each ele- 
ment is composed of a steel tube a wound in su rectangular 
spirals, In this coil the apertures ¢ and d, whic are respectively 
for the admission and discharge of the water, are continued in 
series. The coil formed in this is then d in a sheath 
b of metal. The metal used is one that is as little liable to oxidisa- 





that of the steel tube, with a view to preventing the steel being 
burnt during the casting. Each sheath / has in the centre an 
uptake f for the products of combustion, whilst on each side pro- 
jections ¢ are provided, so as to space each element equally apart, 
thus leaving another uptake channel g for products of combustion 
between each element. As a consequence of this peculiar con- 
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struction the spaces g and /, or the lower parts of them, may be 
filled with fuel, filled in from above the group in such a way that 
the metallic mass of each element is embedded in burning com- 
bustible. Thus the majority of the tubes may be surrounded by 
burning fuel, and the combustible introduced at the upper part will 
descend, being gradually consumed until it reaches the grate, 
where the combustion is completed.— March 2nd, 1905. 


25,374. November 22nd, 1904.—IMPROVEMENTS IN AND RELATING 
TO VARIABLE SPEED GEARING APPLICABLE TO Motor Roap 
Veuictes, EZ, H. Belden, 515, Jackson Boulevard, Chicago, 
Illinois, U.S.A. 

This invention relates to improvements in variable speed gears 
for motor vehicles, the object being to simplify the gear and to 
carry the teeth of all the varying driving speeds upon one disc. 
There are 23 figures. The figure shown is an end elevation of the 
two chief components of this variable gear. The power transmitting 
shaft 3 occupies the usual transverse position upon the vehicle 
frame. The connection between the gear and the motoris effected 
in the usual manner by a conical friction clutch. The back end of 
the clutch shaft carries a large disc 8 having a series of annular 
rows of teeth consisting of pins upon its face lever. The trans- 
mission shaft 3 carries upon a sleeve a spur wheel 10, which is 
attached to the shaft by a feather, permitting longitudinal move- 
ment, but compelling rotation therewith. The wheel 10 is thus 
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moved across the face of the disc 8, engaging with either of the 
annular rows of pins 9 fixed cn the disc 8, thus varying the speed. 
When the wheel 8 is gearing with the innermost row of pins 9 the 
vehicle will then be on its lowest speed, and when on the outside 
annular row of pins 9 the vehicle will be on its top speed. Simul- 
taneously with the movement of the wheel 10 to change its gear 
from the outer annular row of pins 9 to an inner row or vice versd, 
the disc 8, with its pins, is shifted longitudinally upon its shaft by 
means of a pedal lever, and released when the wheel 10 is in the 
desired position. 11 is a collar on the sleeve of the gear wheel 10, 
with which is connected the rod 12, sliding in the gear case con- 
nected with the lever at the front of the vehicle for operating the 
gear. The balance gear 13 is within the wheel 10, and attached to 
the sleeve 13!._ The drawing shows the upper half of the gear case 
16 removed. Rollers may be fitted to the pins on the disc 8.— 
March 2nd, 1905, 


ELECTRICAL APPARATUS. 


19,168, September 5th, 1904.—IMPROVEMENTS IN AND RELATING 
TO ALTERNATING-CURRENT ELECTRICAL MACHINERY, W. 
Thompson. A communication by Berliner Maschinenbau-Actien- 
Gesellschaft vormals L. Schwartzkopff, 17-18, Chausseestrasse, 
Berlin. 

This invention relates to a monophase or polyphase electrical 

machine, with a revolving excitation field, energised by alternating 

current, in which machine there is an energy-giving winding on the 
stationary as well as on the revolving part. In such a machine the 
excitation winding on one of the two electro-magnet bodies can be 
so arranged that the fieldscf the two windings on the same magnet 
body are displaced by a half pole-distance, the one from the other. 

The invention is applicable to generating machines as well as to 

motors and to transformers. In the drawings eight figures are 

given, showing diagrammatically the construction of a three-phase 
current generator. Magnetisation and phase diagrams are also 

given. The electro-magnet body a has a three-phase winding 1, 2, 3, 

whilst the electro-magnet body } has two three-phase windings 

4, 5,6 and 7, 8, 9, which are displaced by a half pole-distance the 

one from the other. If the two magnet bodies a and b are standing 

still, and a three-phase current is sent through the windings 7, 8, 9, 

a revolving field is produced. There are consequently induced in 

the opposite winding 1, 2,3 alternating potentials of the same 

frequency, and corresponding alternating —— are produced 
also in the three-phase winding 4, 5, 6. If now the electro-magnet 


body J is made to rotate, alternating potentials will be induced in 
the three-phase winding 1, 2, 3 of a frequency equal to the sum er 








differentially-wound continuous-currentdynamo and steam engine, 





tion as possible, and the point of fusion of which is lower than 


difference of that of the field of the winding 7, 8, 9 and the speed 
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of rotation multiplied by the number of poles of the magnet body /. 
The frequency of alternation in the winding 1, 2, 3 will therefore 
be nil, twice as great as that in the winding 7, 8, 9, or equal to that 
of the winding 7, 8, 9, according as the speed of revolution of the 
field of the winding 7, 8, 9 is equal and opposite to, equal to and in 
the same direction as, or half but opposite to, the speed of 
revolution of the magnet body /. Thus if mechanical energy is 
imparted to the system above described in the form of the rotation 
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of the magnet body /,, the windings 1, 2, 3 and 4, 5, 6 both give out 
electric energy, whilst at the same time the fields of the said 
windings destroy each other. It is shown in the specification how 
the separate excitation winding may be rendered superfluous and 
the two energy-giving windings in the generator serve both for 
giving out energy and for receiving the excitation, in the form ofa 
current with phase displaced, which current is made up from 
— excitation current and watt-giving current.— March 2ud, 
905. 


ORDNANCE. 

8037. April 7th, 1904.—ImMPROVEMENTS IN ARMOUR-PIERCING 
PROJECTILES, J. R, Hoyle and another, of Grange Cliff, 
Ecclesall, Sheffield. | a 

This invention relates to projectiles having a hard head, and 
fitted with a comparatively soft cap or point. Various methods 
have been suggested for attaching the soft cap to the hard head of 
the projectile, but most of these are open to objection in practice. 

There is one figure, which is a part central section of the head of a 
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projectile fitted according to this invention ; « is the hard head or 
point, and } is the soft cap, a! and 4! are grooves turned and cut 
in the head and cap respectively. These grooves are turned 
opposite one another, and sufficient space is left between the cap 
and the projectile head where the grooves are cut to allow of 
white metal being run into the grooves. The white metal « by 
this arrangement effectually attaches the cap to the head of the 
projectile. The white metal is an alloy that melts at a com- 
paratively low temperature, yet which offers sufficient resistance 
to shearing effectually to secure the cap. The white metal is said 
to act also as a lubricant.— March 2nd, 1905. 


TORPEDOES. 


26,189. December Ist, 1904.—IMPROVEMENTS IN BROADSIDE 
UNDER-WATER TORPEDO-LAUNCHING APPARATUS, A. Joues, 
Managing Divector of Whitehead and Co., Finme, Hungary. 

This invention relates to that class of broadside under-water 
torpedo-launching apparatus in which a supporting shield or bar is 
pushed out from theship’s side together with the torpedo, such shield 
or bar supporting the torpedo against the fore-to-aft water pressure 

due to the movement of the ship. There are three figures. Fig. 1 

shows the apparatus in the position ready for launching, and 

Fig. 2 showsit at the momentof slipping the torpedo. Projectionsaa, 

on the torpedo engage fore and aft between the lugs /, c, on the 


























rack d, which is capable of longitudinal motion in the shield or 
bar ¢, A pinion f journalled in the shield meshes with the rack /, 
and also the rack y, which is parallel to the rack b, and is fixed to 
the stationary guide or casing 7 of the shield or bar ; the guides or 
casing are rigidly fixed to the ship; 4, h, / are doors on that side 
of the shield nearest to the stern of the ship. The shield or bar ¢ 
is pushed out of its casing by air pressure, carrying with it the 
pinion f, which by rolling along the fixed rack g causes the rack / 
to advance relatively, and this rack by means of the lugs } and c 
and projections a forces the torpedo forward in the shield, The 
proportions of the pinion f, the rack } and g, and of the other 
parts of the apparatus are such that when the shield is in a slipping 
position, when the doors h are clear of the ship’s side, the torpedo 
is in the proper position for slipping through the doors h, these 
being now unlocked and opened, and the torpedo being released 
from the lugs ¢ by the fore-to-aft water pressure. For slipping 
the torpedo from a standing or slowly moving ship, when it would 
not be disengaged from the lugs by water pressure, the fore 
lug 4 is disengaged from the fore projection a automatically, thus 





allowing the torpedo to run over it. Todo this the lug d is con- 
structed in the form of a lever, fulerumed to the rack }, engagin, 
with one of its.ends the fore projection a on the torpedo, an 
sliding with its other end along a guide rail 4. By the constraction 
shown the shield ¢ and the torpedo are caused to come simul- 
taneously into the position for slipping, so preventing any injury 
to the torpedo from fore-to-aft pressure of the water and reducing 
the time required for launching,— March 2ud, 1905. 


MISCELLANEOUS. 

2333. February 10th, 1904.—IMPROVEMENTS IN RANGE OR Dts- 
TANCE Finpers, R. Bryant, D.Se., 122, Wightman-road, Har- 
ringay, London, N. 

This invention is an apparatus for the determination of 
distances, which can be ascertained by angular measure- 
ments from a convenient base line. There are four figures, The 
figure shown is a sectional plan. Two instruments are used, each 
mounted on a suitable stand of tripod-folding form. | Each instru- 
ment consists of a face-plate fitted with levelling screws, a tribrach 
and a stage, carrying Y’s at each end. In the Y’s, supportad on 
suitable collars, the telescope shown is carried. This telescope is 
provided with two object glasses E and F, fixed at a predeter- 
mined angle to each other, usually a right angle, and transmitting 
the images of the objects sighted to a common focal plane. The 
object glass E refracts its image direct, and the image refracted by 
the object glass F is bent at a right angle by the cone of rays being 
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reflected by the adjustable reflector G. This reflector is adjusted 
to throw the image of an object refracted from object glass F upon 
the point of intersection of the line of collimation of object glass E 
with the plane of the diaphragm H. This diaphragm is provided 
with a micrometer slide and screw, actuated by the head J. The 
frame of the diaphragm slide carries a scale or number of platinum 
iridium points, their distances apart corresponding with the pitch 
of the micrometer screw, and the slide I carries one point which is 
so placed that it is in a given position upon the scale or points 
when the micrometer head, which is divided and figured, is at zero. 
A Ramsden eye-piece is used for reading the images and scale. 
A toothed gear L engages a worm, actuated by a milled head M, 
to give rotary motion to the telescope in its Y’s. With two of these 
instruments set up on their stands at a convenient distance apart 
so that when the object glasses E view the object whose distance is 
to be measured, the object glasses F may be sighted into each other, 
so that the axes of collimation will lie parallel to or at a known 
angle with each other, the distance between the instruments form- 
ing a base line. The distances from the centre to the diaphragms 
H of the images of the objects are then measured by the micro- 
meter, and from the measurements the base angles are deter- 
mined.— March 2ad, 1905. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


779,116. Gas Enoine, G. A. Bronder, Brooklyn, N.Y .—Filed 
November 14th, 1900. 

This invention relates to that type of gas engine in which two 

pistons are used, one for developing power, the other for charging 


and scavenging. The secondary piston is worked by a lever from 


the main connecting-rod, and it is provided with a valve for draw- 
ing in the explosive mixture and expelling the exploded gas. The 
action of the lever is such that the secondary piston is held almost 
stationary, while the power piston is receding from it. There are 
two claims. 
779,154. Water Heater, R. H. Fraser, Boston, Mass.—Filed 
March 28th, 1904. 
This invention is for tubes with soled ends placed in the com- 
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bustion chamber;of boilers of the return fluetype. The feed-water 
is pumped through the inner tube, and is heated in the external 


tube, and thence delivered into the lower part of the boiler through 

a perforated T-pipe. There are three claims, 

779,662, Riveting Macuine, J. W. Nelson, New York, N.Y,- 
Filed March 22nd, 1904. 

This invention relates to the portable riveters used for closing 
copper rivets in making up conducting rails for electric railways, 
The construction is fully shown by the drawing. The pressure jx 
obtained by the use of an open-ended hydraulic cylinder, in which 


is a leather-packed plunger E. Into the other end of the cylinder 
can be screwed the rod A, which plays the same part as the force 
pump in an psampae, Bi bo ser press. It is not stated how water 
lost by leakage can be replaced. There are three claims. 


779,818. Bourpon Steam GavaeE, W. J, Staaf, Pittsburg, Pa.— 
Filed May 6th, 1904, 
There are five claims. The fifth, which runsas follows, describes 
the invention clearly. In a gauge, a dial having a series of readings 
for high pressures, a series of readings for low pressures, and a 
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series of readings for vacuum pressures in combination with a single 
indicator, and a pair of Bourdon —_ connected to such 
indicator, one spring co-operatively related to the readings for 
high pressures and the other to those for low and vacuum pres- 
sures, 
779,907. Motor Arr Pump, £. Cheshire, Milirankee, Wis.—Filed 
Felvuary 13th, 1904 
The drawing explains the invention, without description. The 
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sixteen claims are all for construction details, The whole arrange- 


ment is boxed up and very compact. 


779,910. Exastic Fiur Tursine, C. G@, Curtis, New York, N.Y.— 
Filed August 1st, 1902, 

This invention is for building up the vane rims of elastic fluid 

turbines in sections, which are secured to the rotating dise by 


studs and nuts, the studs being part and parcel of the vane rim. 
The holes to receive them are made in groups of three, the two 
outer holes being elliptical so that radial studscan be used. There 
are six claims. 








THE influence of the connecting-rod upon engine forces 
formed the subject of a ~ ae recently read by Mr. S. A. Moss before 
the American Society of Mechanical Regianens. The writer derives a 
formula for the forces acting on the rod, due to its weight. In 
its final form the results may be given as follows:—Let / = dis- 
tance from centre of connecting-rod ; K = radius of gyration of 
rod about an axis through the wrist-pin. One fraction (K2//2) of 
the connecting-rod weight can be counted as a rotating part con- 
centrated at the crank-pin, and the remaining fraction {1 — (K2/2)] 
of the weight can be taken as a reciprocating part concentrated at 
the : a In ordinary cases, the value K2/? is approximately 
one-half, 
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THE PANAMA CANAL. 
No, IIL.* 


In every discussion concerning the fundamental design, 
the construction, or navigation of the Panama Canal one 
factor must claim prominent and careful consideration. 
It is easy to inflame the popular imagination by state- 
ments respecting the hendesie of millions of cubic yards 
of earth and rock which stand in the way of such an 
enterprise; the larger the figures, the more certain are 
they to dwarf appreciation of the importance of special 
and peculiar problems. The public is not likely to iorget 
that there have been periods in the history of the world 
remarkable for engineering achievements which, relative 
conditions taken into account, seem well calculated to 
put the present generation to shame. It is, consequently, 
quite prepared to believe that, given money, time, and 
men, aided by modern mechanical resources, the spirit of 
progress should prove superior to any mere physical 
difficulty. To an exaggeration of this attitude in the 
councils of Ferdinand de Lesseps and his coadjutors may 
in large degree be attributed the disastrous failure of the 
first determined endcavour to pierce the Central Ameri- 
can isthmus. These men of great ideas, but not observant 
engineers, centred their own attention and that of their 
working staffs upon the grandiose prospect of removing 
hills, but almost completely ignored the existence of 
problems the complete solution of which was essential to 
the consummation of their task. Prominent among such 
difficulties was the necessity of so regulating the capricious 
waters of the Chagres that they should render service to 
the future canal rather than be a perpetual menace to its 
safety and existence. 

So much attention has been devoted in former 
articles to the importance of this problem that it is 
unnecessary for present purposes to recall more than 
general conclusions. These, briefly put, were to the 
effect that the urgency of an adequate system of control 
became more pronounced as the proposed level of the 
canal was lowered, and would, consequently, become 
most serious in the case of 4 sea-level waterway ; and, 
secondly, that the difficulty of feeding the channel with 
supplies of water needed for the many and diverse 
requirements of the enterprise must necessarily increase 
as the summit level was raised. In a well-managed 
private undertaking the determination of plans, based 
upon thorough understanding of all such considerations, 
and the attendant peculiar conditions, might very 
properly be left to the directors and their technical 
advisers. When, however, as in the case of the existing 
Panama administration, deliberations and decisions with 
respect to the most important and vital questions are 
liable to be complicated by conflicting interests and 
ambitions, and the necessity of humouring an often 
captious Legislature and ill-informed and capricious 
public at home, less latitude seems desirable. Good 
reasons, at all events, should be forthcoming when it is 
proposed to depart in marked degree from plans hereto- 
fore regarded as almost vital to the success of the under- 
taking. 

In the course of his testimony before the House of 
tepresentutives Committee on Interstate and Foreign 
Commerce, Mr. John F. Wallace, the chief engineer of 
the Isthmian Canal Commission, expressed an opinion, 
which no one was, or is, likely to controvert, that a sea- 
level waterway would be the best in the end, although it, 
of course, would cost more and take a longer time to 
complete. It would, as compared with a lock canal, be 
less expensive to maintain and operate; time would be 
saved and dangers avoided in connection with the pas- 
sage of vessels; there would be a minimum of liability as 
regards damage to the channel or structures in times’ of 
war, or by extraordinary action of the elements; and a 
condition of flexibility would be secured which would 
enable the canal to be widened or deepened without 
putting it temporarily out of service. He also indicated 
that, in addition to the project recommended by the Com- 
mission of 1899-1902, and which has been fully described 
in THe ENGINEER, the present Commission had under 
consideration three otker plans. This statement, and 
certain details given respecting the various projects, 
explain more satisfactorily than does the recently issued 
report of the Commission itself, the drift of much of the 
surveying and other work of the past ten months. 

The main features of the scheme which was practic- 
ally endorsed by Congress in June, 1902, were a summit 
level, 90ft. above the mean level of the oceans, extending 
a distance of 214 miles from Bohio, on the Atlantic side, 
to Pedro-Miguel, some 10 miles from deep water in 
Panama Bay ; a lake raised to this level by a great dam 
at Bohio, which would impound for the service of the 
canal a considerable proportion of the flood waters of the 
Chagres; two double locks at Bohio and Pedro-Miguel, 
having total lifts of, respectively, 82°90ft. and 54°62ft.; 
and a third lock at Miraflores, with a lift of 18-38ft. The 
total cost of constructing such a canal, apart from pay- 
ments in connection with the acquisition of the property, 
was estimated at 144,233,385 dols., and it was judged that 
the time required for completion would be from eight to 
ten years. Two of the other plans which have been 
under consideration since the advent of the present Com- 
mission also provide for a lock canal, one with a summit 
level 60ft. above sea level, the other with one of from 20ft. 
to 30ft. To the last mentioned it seems superfluous to 
make further reference than to remark that it provides 
for single locks at Bohio and Miraflores and for the con- 
struction of a dam at Gamboa, similar in design and 

purposes to that contemplated in the 60ft. level project. 

This plan, it would appear, involves, in the first place, 
the construction of a dam either at Bohio or at Gatun, 
with double locks, having an aggregate lift of 60ft., in 
the near vicinity; and secondly, of a dam at Gamboa, 
necessarily of large proportions—greater, in all probability, 
than those contemplated by the Comité Technique and 
the first Isthmian Canal Commission for that at Bohio. 
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The purposes of this structure would be to provide a 
reservoir for the service of the summit level of the canal 
during the dry season, and also, in a measure, control the 
Chagres River. As auxiliary, however, to such control, it 
would also be necessary to provide a spillway for the 
discharge of the surplus waters of the Chagres; and the 
more easy and feasible of the two projects which have 
been suggested to this end seems the construction 
of a tunnel, some four miles long, through the hills 
separating the basin of the Chagres from the headwaters 
of the Gatuncillo and of a channel from Gatun to the sea 
east of Colon. This 60ft. level canal would, it has been 
estimated, cost about 225,000,000 dols.; it might be opened 
for traffic in ten years, and fully completed in twelve. 

The sea-level canal also calls for the construction of a 
dam at Gamboa and of its auxiliary spillways. - Such a 
dam would provide, it is hoped, not only the water supply 
for the whole of the canal, including the cities of Colon 
and Panama, but also a power plant for the generation of 
electricity for the operation of the Panama Railroad and 
of the machinery to be used in the later stages of canal 
construction. Its cost, including spillways, but without 
reference to the power plant, has been roughly estimated 
at 16,000,000 dols., and the time required for construction 
would not be less than two years. Although the mean 
levels of the Caribbean Sea and Pacific Ocean are 
identical, there is a tidal fluctuation in the Bay of 
Panama of no less than 20ft., as compared with 2ft. at 
Colon, and for this reason it is essential that the 
suggested sea-level canal should be provided with a tide- 
lock in the vicinity of Miraflores. Mr. Wallace has esti- 
mated that such a canal would cost 300,000,000 dols., 
could be operied for traffic in fifteen years, and be fully 
completed in five more years. 

On the other hand, more pronounced advocates of the 
sea-level project—for example, Mr. John Barrett, the 
United States Minister to Panama—assert, and fortify 
their statements with figures, that the actual difference 
in cost between the canal estimated for in 1901 and that 
favoured by themselves need be no more than 50,000,000 
dols., and that there exists no good reason why a sea-level 
canal should not be open for traffic in 1914. 

All things considered, it seems most desirable that there 
should be an early settlement of the vexed question as to 
the design of the canal, and that when a definite choice is 
made, the decision should be loyally accepted as a matter 
outside the political sphere. Until then, there cannot fail 
to exist in the United States, among those who have 
laboured for the canal, an uneasy feeling that time is 
being wasted, and that much of the work now in pro- 
gress is either in large degree purposeless or directed into 
channels which make for delay rather than furtherance of 
the period of actual construction. Whether there exists 
ground for such suspicion may best be determined by a 
survey, necessarily brief, of the engineering operations, 
other than those referred to in our last article, which have 
been instituted by the present Commission. 

One of the first questions to demand attention was the 
development of a plan for a suitable interior harbour at 
Colon, a matter of considerable urgency in view of the 
necessity of providing facilities for the discharge of 
cargoes from ships bringing plant and material required 
in the construction of the canal. To one engineering 
party, therefore, was assigned the duty of making 
complete surveys of the partially excavated canal prism 
at and near the harbour entrance and along the centre 
line of the proposed deep channel in Limon Bay. These 
investigations had so far advanced at the commencement 
of this year that it is reasonable to assume that ample 
data has now been assembled to justify final plans for 
both the deep-water channel and the inner harbour, 
including at least a mile of the canal line immediately 
within the entrance. 

To a second party was assigned the duty of making 
surveys, including borings, in the neighbourhood of Gatun, 
some five miles from Colon, and between Gatun and 
Bohio, with a view to securing data in connection with a 
possible dam across the Chagres River, the idea being that 
such a dam would form a lake submerging the canal line 
along the-entire length of the lower river, and thus -avoid 
the necessity of building a dam at Bobio, and of exca- 
vating the canal prism between Gatun and the latter 
point. The same party has also had in hand examina- 
tions by surveys and borings of an alternative line for the 
canal between Gatun and Bohio, by way of Tiger Hill. 
This suggested line would be about 12 miles long, would 
effect a saving of rather more than a mile, and would 
remove the canal line to somewhat higher ground further 
from the Chagres River. On the other hand, such a 
removal would necessitate the line of the canal being 
carried within embankments of considerable height in 
soft ground, and at the same time render absolutely useless 
the large amount of canal excavation in this section 
inherited from the de Lesseps Company. 

It will be remembered that one of the most salient 
features of the plan of the former Isthmian Canal Com- 
mission was the construction of a great dam across the 
Chagres River near Bohio, about 17 miles from Colon, and 
at the head of the Caribbean tide-level section of the canal. 
Such a dam had also been planned by the Comité 
Technique working under the new Panama Canal Com- 
pany, and as a consequence there exists considerable data 
concerning suitable sites. None of the investigations, 
however, could be regarded as perfectly satisfactory, and 
the present Commission promptly recognised, as did its 
predecessor, that the construction of this dam, for the 
purpose of forming the summit level of a canal with locks, 
was of such grave importance that no pains should be 
spared in the endeavour to determine the most suitable 
site. All the borings thus far made disclose the maximum 
depth of bed-rock to be greater than is desirable; and it 
is probable, should a Bohio dam form part of the plans 
of the future canal, that it will be necessary to place it 
some distance from any of the sites yet suggested. 

To the same field party was delegated the investiga- 
tions respecting the proposed great dam at Gamboa, and 
the two diversion channels and tunnels to which reference 





has already been made. Concerning these, it may be of 
interest to note that all three schemes are revivals, of 
which ample particulars may be found in the records 
of the original and second French companies. The dam 
which de Lesseps had projected at the much-discussed 
site of Gamboa was described by the “ Commission 
d’Etudes,”’ appointed by the first liquidator in 1890, as 
“ one of the least suitable which could have been chosen ” 
for the purpose of holding back even a portion of the 
Chagres floods; while the two diversion channels, the 
one on the north of the Chagres valley towards the 
Caribbean Sea, the other involving a tunnel, 10 miles 
long through the Cordilleras, and discharging into the 
Pacific north of the ruins of Old Panama, received but 
scant support from the Comité Technique. 

Perhaps the best series of arguments which could be 
quoted in support of the project recommended by-the 
Isthmian Canal Commission of 1899-1902 is to be found in 
the report of this Commission’s successors. They admit 
that, in the case of a canal with locks, the scheme of 
flood control proposed in 1901 would be “ both simple 
and effective,” although it would require some modifica- 
tion if the summit level were reduced materially below 
90ft. above mean sea-level. On the other hand, with 
reference to the suggested sea-level scheme, they recognise 
that “it would be highly objectionable to receive the 
flood waters of the river into the canal, as it would be 
difficult to prevent damage by the currents induced, and 
by the silt, sand, and gravel brought in. Whatever: 
measures might be adopted to control either of these 
sources of difficulty, serious questions wou!d probably 
result from either one or the other cause.” 

The Commission also acknowledges the feasibility of 
the dam at Alhajuela, planned by the Comite Technique 
as supplementary to whatever means of control might be 
adopted lower down the river, and admits, as did its pre- 
decessor, that the reservoir which this dam would create 
might ultimately be needed as a means of increasing the 
water supply of a lock canal. Although no definite . 
announcement to the effect appears in any official state- 
ment yet to hand, it is possible that the verification of 
surveys and borings concerning the Alhajuela dam and 
the suggested feed-water conduit thence to the canal line 
formed part of the duties of a fourth field force, organised 
to explore the entire valley of the Chagres River for a 
distance of 15 miles or so above Gamboa. This party 
was one of the largest sent out by the Commission, and 
its labours should result in the collection of much 
interesting and conclusive information concerning the 
rough, wooded country in which it has been engaged. 

There has recently been handed to us by M. A. Gotte- 
land, Ingénieur-en-chef des Ponts et Chaussées, of Cham- 
béry, Savoy, an interesting summary of the conclusions 
at which he arrived after a sojourn of several months in 
the isthmus, devoted to an examination of the best 
methods and plans proposed for the completion of the 
canal. The visit took place in 1901, under the auspices 
of M. Hutin, at that time president of the New Panama 
Canal Company ; but, owing to the negotiations with the 
United States Commission, and also possibly to the fact 
that M. Gotteland’s proposals differed in many important 
respects from those advocated by other technical advisers 
of the company, it failed to serve any purpose save that 
of adding to the already long list of reports on the same 
subject. To-day, however, the report may have its uses, 
in view of conflicting counsels at Washington and in the 
isthmus, and for this reason brief reference to it may not 
be devoid of interest. Not a little interest attaches 
to the report, owing to the fact that its author had an 
opportunity of practically testing many of the ideas con- 
tained in it in the construction of the Jonage Canal, which 
supplies power to Lyons from the river Rhone, the course 
of which may be, in a measure, compared with that of 
the Chagres at Bohio. M. Gotteland appears to have 
worked out, in all essential details, two projects for a lock 
canal, and of these he gives preference to that which 
would include two great reservoirs—a Bohio lake, forming 
part of the summit level, and a second created by a dam 
at Gamboa. The great advantage of this scheme might be 
that it affords larger scope for eventually bringing down the 
line of the canal to sea level. Concerning the feasibility 
of this revolution in the design of the canal, whenever 
demanded by increased traffic, M. Gotteland is in sub- 
stantial accord with the Comité Technique, but he objects 
in toto to the latter’s recommendations in regard to the 
Alhajuela dam and feed-water conduit. These he would 
reject, for, in his opinion, considerable danger would 
always attend the creation of a lake by such a dam, 
because the impounding capacity of the lake would be 
insufficient, and because the maintenance of the feed- 
water conduit would be both costly and difficult, and the 
least accident in connection with it might seriously inter- 
fere with the navigation of the canal. Truly it may 
be said of engineers and designs for an Atlantic-Pacific 
ship canal: Tot homines, qyot sententia. 








MOTOR TRIALS IN FRANCE. 





THE different events to be carried out in France this 
year with motor vehicles and motor launches afford another 
instance of the changing conditions under which manu- 
facturers find it necessary to develop these two branches 
of the automobile industry. Despite the rapid progress 
made in the past, makers continually find that the lines 
upon which they are working lead them into new channels 
of research, and thus every new programme presents 
something of interest. In the case of motor vehicles, 
manufacturers have so far confined themselves almost 
exclusively to the high-class pleasure carriage, which now 
seems to have reached its limit of development, at least, 
until such time as new principles may be introduced that 
will give a higher efficiency to the mechanical vehicle 
than is possible with present systems. For the moment, 
there is nothing to show that we may look for any such 
radical changes in motor-car design. Manufacturers 
believe that they have done nearly as much as they can 
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for the perfection of the pleasure carriage. The demand 
for these vehicles, moreover, does not extend so rapidly 
as the production, for with the standardising of cars the 
productive capacity of the huge works has become so 
enormous that there must inevitably be an occasional 
glut of cars. If the requirements in high-class carriages 
are confined to a comparatively small circle of well-to-do 
buyers, there are possibilities of an almost unlimited 
demand for small cars, and particularly industrial vehicles. 
In every country there is a pronounced revival of interest 
in industrial automobilism. While makers are finding it 
difficult at times to dispose of the whole of their pleasure 
carriages, they are being asked to supply vans, wagons, 
and lorries, and this demand is growing so con- 
siderably that French makers are obliged to look 
into this important branch of the industry. It is 
not a new one for them, because they were the first 
to see that the true scope of the automobile lay in its 
commercial utility, and seven years ago there was scarcely 
a maker who did not run vans, omnibuses, or wagons in 
the important trials organised in France, to which 
engineers and delegates from railway and transport com- 
panies came from all parts of the world. Owing to the 
failure of these early cars, makers dropped gradually out 
of this branch of the industry and gave themselves up 
entirely to the more profitable production of pleasure car- 
riages. Now that the movement has come round once 
more to the industrial vehicle, those firms who make a 
speciality of heavy cars have formed themselves into an 
association and, Borst up by the Automobile Club of 
France and the Chambre Syndicale de l’Automobile, are 
laying themselves out seriously for the demand in heavy 
transport vehicles. 

Among the industrial car trials this year the most 
important will be conducted in August next by the French 
Automobile Club. They will be carried out under novel 
conditions, in the sense that the trials will be given a 
commercial as well as a technical value. The vehicles 
will be run over a course in the North of France, so as to 
take in the leading agricultural and manufacturing centres. 
This course will be divided into six stages, and the 
vehicles will stop a day at two or three of the principal 
towns where it is proposed to hold exhibitions, at which 
the competing vehicles will be put on show free of 
charge. At the same time each competitor is authorised 
to make up his load with anything relating to the motor 
industry, such as fixed engines and accessories, which he 
may desire to show at the different exhibitions, although 
he will be required to pay for space in the various sections 
occupied by the accessory exhibits. By giving prospective 
buyers in these districts an opportunity of seeing for them- 
selves what the vehicles are capable of doing, and of ex- 
amining them at the exhibitions, it is hoped that the trials 
will serve a useful purpose as a propaganda, and will 
bring business to manufacturers. At the request of the 
General Omnibus Company in Paris it has been decided 
to create a special section in these trials for motor omni- 
buses, so as to allow of the company testing under official 
control the experimental vehicles they have just ordered. 
For some years past the General Omnibus Company has 
been closely following progress in heavy vehicle con- 
struction, and has tested a larger number of different 
makes of cars, but it has hesitated to go in boldly for 
motor vehicles because of the difficulty of utilising 
the existing rolling stock. Contracts have now been 
entered into with eight firms, including Serpollet, De 
Dietrich, Turgan, and Purrey, to supply one omnibus 
each, and these will be tested with full loads in the forth- 
coming trials. About the same time there is also to be a 
trial of military wagons, to be carried out by the 
Commissariat Department. Last year a similar trial 
failed because makers were not satisfied with the con- 
ditions laid down, especially as regards the prices at 
which the successful wagons were he purchased by the 
military authorities. The Department has since been in 
negotiation with the Chambre Syndicale des Constructeurs, 
with a view to drawing up a set of regulations which 
will give satisfaction to manufacturers, and it is believed 
that a large number of vehicles will be competing in the 
trials. The following are the coefficients upon which 
the awards will be based:—Power of the engines and 
simplicity and accessibility of parts, 13; efficiency of 
cooling or condensing devices, 5; consumption of fuel 
and lubricating oil, 15; efficiency and solidity of the 
different parts, 15; compactness of the mechanism, that 
is to say, absence of projecting parts, 2; strength of 
wheels and tires, 15; brake efficiency, 10; ease of con- 
trol, 5; facility for starting under load and climbing 
gradients, 8; ratio of load to tare weight, 7; average 
speed, 5; total, 100. The wagons will run over four 
different courses around Paris, each having a length of 
464 miles. 

If the industrial vehicle is receiving a great deal of 
attention, still more prominence is being given to the 
motor launch, which has the advantage of attracting 
popular interest to the meetings held on the inland 
waterways and at the various yachting centres on the 
coast. This popularity is a powerful aid to the efforts of 
engineers to create suitable types of boats propelled by 
internal combustion engines, and with the experience 
gained last year they have every confidence in the new 
types of craft showing up prominently in the forth- 
coming races. The season will be opened with the 
meeting in the Bay of Monaco during the first fortnight 
of April. More than a hundred boats have been entered, 
ranging from 40ft. racing craft to ships’ dinghys and 
fishing smacks. It may, perhaps, seem curious to find 
makers fitting huge engines, some of them of 300 horse- 
power, into racing launches, for this is not the sort of 
craft that is likely to find ready purchasers; but while 
the public is interested in the purely sporting character 
of the races, the builders are making sacrifices with an 
entirely different object in view. French marine engi- 
neers and naval architects, as well as the naval authorities 
themselves, have entire faith in the future of the internal 
combustion engine, and the racing launch is regarded as 
merely a step towards the application of explosion motors 





to the naval and mercantile fleets. The races at Monaco 
will be followed by the contest from Algiers to Toulon, 
which is intended to prove the seaworthiness of boats 
built specially for oversea voyages. A very strong 
international interest is being taken in this event. 
England, America, Italy, Germany, Belgium and 
Switzerland are all likely to be represented. It is 
proposed to eliminate unsuitable launches by running 
off a preliminary race from Monaco to Toulon, and 
the launches qualifying will then be shipped to Algiers, 
where they will be started in fine weather at the begin- 
ning of May. The launches will cross the Mediterranean 
in two stages, and will put in at Port Mahon in Minorca 
on the first run. They will be followed by a flotilla of 
French and Italian destroyers carrying naval officers, 
and it is expected that other countries will send 
destroyers to watch the behaviour of the racing craft. 
The winner will secure the Mediterranean Cup, and 
other prizes will be offered by the French and Italian 
Ministers of Marine, and also by the King of Spain. The 
event will be made the occasion of a long series of 
festivities on both sides of the Mediterranean, as well as 
in Minorca, where the competitcrs will be entertained b 

the Spanish Government. Another important event will 
be the race from Calais to Ramsgate in July, which is 
likely to be no less interesting in its technical results 
than the Mediterranean contest. The motor launch race 
from Paris to the sea, the Harmsworth Cup at Arcachon, 
the Ostend races, and the meetings at Lucern and Evian 
are only some of the other events in a programme that 
will keep interest alive in marine automiobilism all 
through the year. 








TESTING THE ARMOURED CONCRETE 
BRIDGE AT SOISSONS. 


RecentLy a full description, accompanied with illustra- 
tions, of this notable structure appeared in our columns.* 
The bridge is built over the river Aisne, at Soissons, 
France, and carries both highway and railway traffic. 
It has an ordinary road, two footpaths, and a single- 
track narrow-gauge local line from Soissons to the 
adjoining town of Rethel. Constructed of reinforced 
concrete, it belongs to the Hennebique type, and crosses 
the river at an angle of 60deg. As shown in the diagram 
in Fig. 1, there are three spans of nearly equal dimensions, 
having the respective lengths of 81ft. for the central, and 
80ft. for the side arches, with corresponding rises in the 
ratio of one-tenth of the spans. The whole platform of 
the bridge is supported by seven arch ribs, separately 
lettered in the cross section, Fig. 3. A double series of 
tests of a very complete nature have been undertaken. 

The tests may be divided into four classes :— (1) Live or 
rolling load; (2) dead or static load; (8) single or isolated 
shocks; (4) rhythmic impacts. During the two pre- 
liminary series of tests already mentioned, the vertical 
movements of certain points selected for observation and 
situated upon the first and second spans—Fig. 1—were 
ascertained and registered by means of the “ Rabut” 
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apparatus. The chosen points were generally at the 
crown of the arches, and were distinguished for future 
reference by separate lettering. In the case of the first 
span the letters were A,, B, G,. For the central, 
or span 2, they were A,, B, . ., and if placed at the 
quarters of a span, or at the centre of a semi-arch, the 
letters were A!,, B', ~ ALB. One excep- 
tion was made to this rule, in connection with the two 
ribs E,, F, in the cross section Fig. 3, which are placed 
more closely together than the others, and immediately 
underneath the rails of the single-track railway. In this 
instance, instead of making the observations of the 
movements at points situated at the crown of the ribs, 
they were taken at the point H, in the centre of the 
platform or flooring between them, that is, in the centre 
of the track. Whenever possible, measurements were 
recorded of the local deformations at the intradosal and 
extradosal surfaces of certain arches at the crown spring- 
ings and at the quarter points of the spans. The latter 
two of the tests, comprising single shocks and rhythmic 
impacts, were made for the purpose of registering solely the 
deflections resulting from their action. 

The specification for the proof load for the roadway 
included the passage of a steam roller, followed by a 
double row of wagons weighing 16 tons. For some 
reason or other, vehicles of the proper size and weight 
and in sufficient number were not procurable at the re- 
quired time. It was, therefore, impossible to carry out 
the trial as originally arranged, and an altered programme 
was substituted. In the new programme was included a 
steam roller, 19 tons in weight, and a pair or more of 
horse rollers carrying nine tons each upon a single axle. 
In the following figures, 4--6, are reproduced the regis- 





* Tax Escinger, October 7th, 1904. 





tered deflection diagrams, corresponding to the passage 
of the rolling load at the point C., situated below the 
roadway at the crown of the central span. Thus the 
diagram, Fig. 4, represents the deflection due to the 
transit of the steam roller, fulfilling all the conditions of 
the first established test, that of a single concentrated 
rolling load. In Fig. 5, the next diagram, the results 
of the passage of the steam roller followed by a 
couple of horse machines are recorded. Four horse 
rollers were used in the case shown in the diagram 
in Fig. 6, in conjunction with the common quantity, 
the 19 tons steam roller. A reference to the a, 
will indicate the different successive maxima or cusps, 
varying from one to three, produced by the action of the 
rolling load, at the point C,. It will also be observed 


AVES fl | 7 ia sa; 


Fig. 4. Fig.5S. 


aA 


Fig.6. 

















that the deflection has a different sign near the point of 
observation, when the load reaches the middle of the 
adjacent spans. The maximum deflections for each 
description of proof loading are as follows :—Single load, 
steam roller, 19 tons, 0°058in. ; steam roller, 19 tons, and 
two crushers, each 9 tons, 0°06lin.; steam roller, 19 tons, 
and four crushers, each 9 tons, 0°078in. In the most 
unfavourable circumstances, the deflection amounted to 
13$99 Of the span. 

Some additional trials were undertaken to determine 
the deflection at the points A;, B,, C,, H,, and G,, of 
span 1, while the steam roller was passing over one of 
the arch ribs nearer the face of the bridge, the more 
remote from the successive points. A very small but 
appreciable deflection testified to the general rigidity of 
the whole.structure; it amounted to 0°002in., and was 
recorded at the point H, when the load was at a distance 
nearly 30ft. from it. The local deformations were 
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scarcely apparent, except at the intrados, The proof train 
for testing the railway consisted of one or two locomo- 
tives, with three-coupled axles, weighing 21 tons each in 
full working order, with a wheel base of 7ft. 9in. Attached 
to the engine or engines was a train of two, six, or tea 
wagons, having a total mean weight of 14°5 tons. These 
rolling loads were so disposed that one engine and a pair 
of wagons covered a single span, two engines and half a 
dozen trucks a couple of spans, and a pair of engines and 
the full complement of ten wagons extended over the 
whole three arches. In Fig. 7 is a diagram with dimen- 
sions, indicating the general arrangement of the proof 
loading. Observations of the vertical displacements were 
recorded at the point H,, in Fig. 3, at the crown of the 
ribs under each rail of the single track, and at the point, 
corresponding to E,', at the quarter span of the right 
shore arch 1 in Fig. 1. The di s—Figs. 8 to 
12—were obtained from the deflections registered at 
the crown of the ribs under the rails in span 1, 
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during the passage of the proof train from the left 
to the right abutment. It should be noticed that 
each vehicle of the train acts as a distinctly isolated load, 
of which the maximum effect is recorded for each par- 
ticular instance in the lines of influence appearing in the 
figures. Thus, in Fig. 8 there is one maximum, due to the 
passage of a single locomotive of 21 tons, and two in the 
following diagram, when a couple of engines were run 
across together. In the remaining diagrams—Figs. 10-12 
—the effects of the transit of the longer and heavier 
trains are very clearly delineated, and the influence exer- 
cised by the different vehicles composing the load can be 
readily distinguished. The letters upon the diagrams 
refer to the engines and wagons. It was observed that 
when the train traversed the central span it produced at 
the point H, an appreciable resilience, which corroborated 
the results produced in the testing of the roadway arches, 
and shown in the diagrams. It might also be regarded 
to some extent as collateral evidence of the general com- 
pactness and solidity of the whole structure, as indicated 
by the general character of the same trials. In the annexed 
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table will be found the positive and negative vertical 
motions caused by the passage of the different rolling 
train loads at the crown of the ribs under the rails, and at 
one-quarter of the span. Under the most unfavourable 
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One engine 0-098 0-018 0-013 
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T'wo engines and two wagons 0-132 0-013 0-020 
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conditions, that of the trains completely covering the 
whole right span, the deflections in the two instances 


quoted did not exceed zx and zgh5q Of the span 
respectively. During the testing of the bridge it was 


demonstrated satisfactorily that the influence of the 
loading was not restricted solely to the ribs E, I, placed 
immediately beneath it. When in this position the load 
produced upon the rib C, in Fig. 3, under the centre of the 
roadway, a deflection amounting to 0°012in. It was 
found that the local deformations measured on the up and 
down-stream faces of the rib E affected the intrados in the 
same manner as occurred in the rib C when the testing of 
the roadway was in progress, but their relative values 
were unequal. The deformations of the extrados were 
soexceedingly minute as to be scarcely perceptible, except 
at the crown of the arches. At this point in the arches E 
and F, tensile stresses of 90]b. to the square inch were 
developed in the concrete at the soffit of the ribs under 
the railing. 

In the execution of the dead or statical load test, spans 
1 and 2, for a total width of 29°7ft., were charged with a 
pile of rails 40ft. in length, and weighing 17 lb. per foot 
run, corresponding to 100lb. per square foot of surface 
covered. The trials extended over several days, and 
were frequently interrupted by rainy weather, so that 
the deflections registered did not always agree with the 
loading or unloading of a whole or of a semi-span. 
It became necessary, therefore, to reject some of the tests 
in order to obtain the following reliable results :—When the 
first and second spans were loaded, the respective records 
were for span 1, loaded, a deflection of 0°088in. for arch 
C, at the crown, and a rise of 0°02in. for rib C,, at the 
same point, and for span 2, loaded, a rise of 0°024in., 
and a deflection of 0°122in., in the same order of the 
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spans. After the stacking of the rails was completed, 
on the central and right abutment arches, a proof 
train of a pair of engines and six wagons was 
allowed to rest there also. The effect of the train alone 
was to produce at the crown of the rib C, a lowering of 
0°012in., so that 0°132in., or 0:136in., would represent the 
amount of the maximum deflection at the same point, 
due to the action of the whole load on the roadway and 
railway. A very similar result has been recorded as 
applicable to the ribs carrying the railway track. The 
maximum stress brought upon the concrete by the 
uniformly distributed load of 90 1b. per square foot was 
at the rate of 100 1b. per square inch. 

In order to observe the influence of single or isolated 
ehocks upon the bridge, a steam roller weighing 19 tons 
was employed. It was made to pass over an iron bar 
ljin. in thickness, so that the resulting drop should 
impart a sudden sharp shock to the centre of one of the 
concrete panels situated between the arches B, and C, 
under the roadway in span 1, and the two cross girders 
nearest the crown. The oscillations produced at four 
different points of the panel were observed and 
registered, and the corresponding diagrams afforded 
results so similar that one example will be  suf- 
ficient. Diagram Fig. 13 records the total ampli- 
tude of the first vibration consequent upon the shock. 
It amounted to 0°116in., of which 0-068in. was due 
to the deflection and 0°048in. to the recovery. Experi- 
ments of the same character were subsequently conducted 
to ascertain the effect of shocks occurring upon the rail 
joints of the ordinary width of 0-12in. to 0-16in., with the 
track laid upon ballast. No results susceptible of diagram- 
matic representation ensued, and a joint near the crown of 
the arch in span 1 was widened out to 1-6in. without in any 
manner interfering with the mode of securing it. At a 
speed of five miles an hour the passage of a single loco- 
motive was indicated on the diagram by three crotchets 
of a range not exceeding 0°004in., and corresponding to 
the three axles of the engine. Another trial was made by 
unbolting the fish-plates, removing the supporting sleeper, 
and carrying the joint as a cantilever 2}in. long upon a 
pair of sleepers resting directly upon the concrete, with- 
out the intervention of any ballast. At a speed of 
15 miles an hour the maximum oscillation—shown in 
Fig. 14—amounted to 0:08in. 





Experiments upon bridges, otherwise than mere safety 
tests, have demonstrated the importance of the phenomena 
known as rhythmic impacts. These have proved that the 
elastic deflection of a metallic bridge, under the action of 
impact, is considerably augmented if the impact be 
repeated at intervals, provided that the intervals are 
synchronal with the periods of vibration of the flooring or 
platform. The normal period of vibration of metallic 
structures is 2} per second, or 150 per minute. This 
known quantity renders it practicable so to regulate— 
for instance—the pace of a number of men crossing a 
bridge, as to ensure nearly perfect synchronism, since this 
pace is comprised between the limits of 120 and 180 
steps per minute, according to the rate of marching. In 
Fig. 15 are given the most interesting diagrams relating 
to the testing of the roadway and footpaths by human 
movable a. The observations were taken at the 
crown of the arch C, under the centre of the roadway. 
It should be noticed that the undulations in the five 
diagrams in Fig. 15 are divided into two equal parts by a 
curved line, which represents the line of static influence 
of the movable load. It will be also seen that the total 
amplitude of the undulations, measured above and below 
this. equilibrating line, is at each point in the same 
diagram sensibly proportional to the corresponding 
static deflection. In addition, the absolute maximum of 
all the undulations appears to increase regularly with the 
number of steps per minute, which is itself equal to the 
number of the double vibrations of the siructure. The 
greatest range of vibration obtained did not exceed the 
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double of that due to the corresponding static deflection. 
No synchronism was established between the periodicity 
of the load and that of the platform of the bridge. The 
least irregularity in the stepping of the men, consisting of 
a troop of soldiers, was sufficient to alter the general 
character of the diagram Fig. 16, and greatly diminish the 
extent of the vibrations. Summing up the results of the 
foregoing elaborate series of experiments, it is evident 
that, in the first place, the diagrams indicate that the 
different arches constitute one solid and compact struc- 
ture, similar to the successive spans of a continuous 
girder bridge. The reason of this structural continuity 
is, no doubt, chiefly due to the long metallic reinforce- 
ments extending through the entire concrete mass from 
one abutment to the other. In these circumstances, the 
several ribs of each span contribute indirectly and 
in different proportions to the total resistance to the 
action of concentrated isolated and partial loads. The 
stiffness of the platform and the intimate union, amount- 
ing to almost a virtual encastrement of it and the 
supporting ribs, may be regarded also as factors in the 
general stability of the whole work. But the exact share 
of resistance afforded by these and other members, 
whether single or combined, cannot be accurately ascer- 
tained. It is stated in Le Genie Civil that during the 
proof trials by isolated shocks no disintegration of the 
concrete took place, which may serve to dispel any doubts 
that may have arisen with respect to this contingency. 








THE SHILOAH TUNNEL: A HEBREW 
PARALLEL TO THE SIMPLON. 


THE successful achievement of the piercing of the 
Simplon has recalled a parallel feat of engineering skill, 
although on a comparatively very insignificant scale, yet 
carried out more than twenty-five centuries ago. Dr. 
Bertholet, of Basle University, has drawn attention to 
this remarkable work, which seems to be the first recorded 
instance of tunnelling in the rock. 

Of King Hezekiah, who is supposed to have reigned in 
Jerusalem from 727 to 699 before the Christian era, we 
are told—II. Kings xx. 20—that he ‘‘ made a pool, and a 
conduit, and brought water into the city,” a statement 
confirmed by Jesus Sirach—xlviii. 17—who wrote :— 
“ Hezekiah fortified his city by leading water into it, and 
he bored through the rocks with bronze and dammed the 
water into a pool.” This boring through the rocks with 
bronze, in the opinion of modern scholars, refers to the 
Shiloah Tunnel through which the water of Mary’s Spring, 
lying to the east of Jerusalem, was brought to the city 
into the pool of Siloam, mentioned in the fourth Gospel. 
Hezekiah’s purpose seems to have been twofold—to 
supply Jerusalem with good water in case of a siege, and, 
at the same time, to cut off the water supply of the 
enemy. The latter reason is clear from a passage in 





Chronicles—xxxii. 4— where it is related how the people 


gathered together, and “stopped all the fountains and the 
brook that ran through the midst of the land,” to fore- 
stall the Kings of Assyria, should they come to beleaguer 
the city. In the same chapter—xxxii. 30—it is said more 
explicitly that Hezekiah “ stopped the watercourse of 
Gihon, and brought it straight down to the west side of 
the city of David.” The surface canal, re-discovered in 
1890, was constructed in the reign of Hezekiah’s prede- 
cessor, and is probably referred to by Isaiah as the “ waters 
of Shiloah that go softly.” It was thus replaced by a 
much more efficient device, namely, an underground 
conduit. 

So far, then, the at present existing Shiloah Tunnel had 
been identified with the work of the old Jewish king, but 
it was reserved for a mere chance to reveal the technical 
details of this ancient example of rock-piercing. In the 
year 1880 some boys, while bathing in the Shiloah tunnel, 
noticed an inscription, which, on examination, proved to 
be in old Hebrew characters, only slightly less primitive 
in form than those of the Moabite stone, while further 
investigations showed that the writing must be regarded 
as contemporary with the construction of the tunnel 
itself. In spite of a few lacunz, the inscription has been 
read, and runs to the following effect :— 

“(Completed is) the piercing. And this was the 
manner of the piercing. When yet the pick of the 
one .. . against the other, and when there were still 
three ells (to pierce), then (one could hear) the voice 
of the one, who called to the other; for there was (a 
cleft) in the rock on the south side . . . and on the 
day of the final piercing the rock hewers struck. 
against each other, pick against pick. Then flowed 
the waters from the outlet into the pool 1200 ells 
distant. And 100 ells was the height of the rock 
above the heads of the hewers.” 

This description leaves no doubt“as to the boring of 
the tunnel] having been commenced from both ends simul- 
taneously. A curious confirmation of the fact is, however, 
afforded by the circumstance that the marks of the tools 
run in opposite directions in the northern and southern 
halves. 

The work was not carried out without hitches. It has 
been discovered that the direction had several times to 
be corrected, galleries already begun having been again 
abandoned. It would almost seem from the expression 
in the inscription that the successful meeting of the 
working parties was due to their hearing each other’s 
voices. The compass, although said to have been known 
at a very early date in the Far East, could hardly have 
been at the disposal of Hezekiah’sengineers. The result, 
however, was that the channel was a long way out of the 
straight line. The present length of the tunnel is 580 
yards, the equivalent to which is, in round numbers, the 
1200 ells of the inscription, while the geometrical distance 
between the point of departure and the point of comple 
tion of the tunnel is only 363 yards. The meeting point 
of the tunnel borers is not far from the middle, being 269 
yards from Mary’s Spring, and 311 yards from the Shiloah 
Pool. The breadth of the tunnel varies from 3ft. to 2ft., 
the height falls from nearly 10ft. at the southern opening, 
where presumably the constructors availed themselves of 
a natural fault in the rock, to a foot and a-half, rising 
again to 6ft. at the northern outlet. In strong contrast 
with the failure of the constructors to keep in a straight 
line is the accuracy observed by them in maintaining the 
same horizontal level throughout the work. The whole 
difference in level amounts to no more than a foot. This 
circumstance has even led to the surmise that the old 
Israelites must have possessed a primitive instrument 
analogous to the modern spirit level for determining the 
horizontal direction. 








FRENCH NAVAL CONSTRUCTIONS. 


DuninG the recent debate on the French naval estimates 
M. Charles Bos warned the Chamber of Deputies not to be 
led into estimating the fighting value of the navy by its 
numerical strength. After suppressing most of the vessels 
constructed before 1891, which could no longer be regarded 
as having any real value, the situation of the navy was, he 
said, becoming a precarious one, in view of the more rapid 
progress made by other countries, and it was therefore 
absolutely necessary to replace these units as soon as they 
had become obsolete. M. Thomson, the Minister of the 
Marine, seemed disposed to include the new vessels, to re- 
place those going out of service, in the programme of con 
structions to be introduced next year. M. De Lanessan, 
however, is of the opinion that it would be preferable tc 
bring the navy up to its full numerical strength independently 
of the programme, and he has just introduced a Bill for the 
construction of a number of vessels which is to be started 
upon during the present year. The Bill provides for the 
building of six battleships of an identical type to form a 
homogenecus squadron, and three armoured cruisers to consti- 
tute a homogeneous division, as well as six destroyers, eight 
torpedo boats, and a number of submersibles and submarines 
to be fixed by the Corfseil Superieur de la Marine. In its 
general lines the Bill merely confirms the estimates for con- 
structions recently voted, except as regards the addition of 
a number of smaller craft. The squadron battleships and 
armoured cruisers have already been authorised by Parlia- 
ment, but the destroyers and torpedo boats, although pro- 
vided for under the 1900 programme, were not included in 
the 1905 budget. The Bill, therefore, will not entail any 
considerable addition to the expenditure recently voted. The 
aim of M. De Lanessan is to start upon the construction of 
these vessels in the present year, and to ensure that the 
vessels forming ccmplete squadrons shall be built to exactly 
the same type, for which purpose a clause is inserted in the 
Bill to theeffect that the dimensions and armaments of all these 
vessels are to figure in the law authorising their construction, 
and that no subsequent changes can be carried out unless 
sanctioned by anew law. In the preamble to his Bill, M. De 
Lanessan says that in 1908 France will possess twenty-eight 
first-class battleships, of which six were launched between 
1875 and 1889, and with these vessels it will only be possible 
to compose two squadrons cf six battleships. One cf them 
will not even be homogeneous. At the same time England 
will have fifty-two first-class battleships, all launched since 
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1841, while Germany will have twenty-two. The former 
Minister of the Marine says that there is no reason for trying to 
rival England in the number of ships under construction, 
but France cannot afford to allow herself to be outdistanced 
by Germany, and must be capable of more than holding 
her own against the combined naval forces of the triple 
alliance. 








INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
LOCOMOTIVE} AND ROLLING STOCK,—II. 
Nou. XXXVIL.* 


Ix our last issue we published a two-page supplement 
and other engravings of the four-cylinder compound loco- 
motive made on the Van Borries system for the Prussian 
State Railways by the Hannover Maschinenbau Actien- 
Gesellschaft. In our issue of September 9th last we gave 
a perspective view of this engine, and a description with 
a tabulated list of the principal dimensions. Above and 
on the opposite page will be found further details of this 
interesting engine. These drawings are self-explanatory, 
but it may be of interest to recall the fact that the super- 
heater has a heating surface of 310 square feet, and that 
the steam is heated to about 300 deg. Cent. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THERE was a large attendance at the ordinary meeting of 
the Institution of Mechanical Engineers last Friday 
evening to hear Professor Capper read the first report of 
the Steam Engine Research Committee. The preliminary 
business having been transacted, the President, Mr. E. P. 
Martin, in a few words reminded the members that it 
was nearly nine years since the first Steam Engine 
Research Committee was appointed, and since that time 
the constitution of the Committee had been slightly 
altered. A great amount of labour had been expended on 
the work which was embodied in the report, and he 
thought it would give rise to an excellent discussion. 
Professor Capper then read the report, of which we com- 
mence to give a reprint on another page. The discussion 
was opened by Captain Sankey, who corrected Professor 
Capper’s statement that Mr. MacFarlane Gray had used 
the term heatdiagram. Mr. Gray spoke of the entropy dia- 
gram as the diagram. With regard to the paragraph in the 
report which reads: “To show the evaporation during 
expansion the adiabatic for the mixture of steam and 
moisture present at cut-off has been drawn upon each 
entropy diagram, and the projection of the toe of the 
diagram beyond this adiabatic line will represent the re- 
evaporation due to regenerative action of the cylinder walls.” 
He pointed out that re-evaporation is shown at a dot in 
each case, and he thought it would be of great interest if 
Professor Capper would state whether the dots would 
come in the positions occupied by the theoretical points. 
Willans had arrived at this result in the following way :— 





Referring to the diagram given, A A represents the water 
line, B B the steam line, and AC the isothermal. Then, 
if an adiabatic is drawn through C to cut the constant 
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volume lie, the re-evaporation point is obtained, and the 
area C de represents the work done by re-evaporation. 
Supposing the initial condensation had been only C' B, 
the diagram would have been A C! d! f! A!, and the shaded 
area would have represented the amount of work lost in 
condensation. It is this area that it should be the object 
of the designer to reduce. Professor Waynforth, who was 
asked by the President to add to the discussion, said 
he would like to reserve any criticism he had to make till 
later on. 

Mr. Longridge thought that the paper was a difficult 
one to follow, and required more study than they had 
been able to give to it that evening. He would there- 
fore confine his remarks to the first of Professor Capper’s 
conclusions, namely, “that leakage through the slide 
valve, to the importance of which Messrs. Callendar and 
Nicolson had drawn attention, has been quantitatively 
determined under defined conditions, and has been shown 
to be nearly independent of speed of sliding surface, and 
proportional to difference of pressure between the two 
sides of the valve. Further, it has been shown that the 
assumption that the leakage is inversely, as the over- 
lap of the valve is at least in the main well founded. 
And further, that with well-fitted valves the leakage 
may amount to over 20 per cent. of the steam enter- 
ing the cylinder, and it is rarely less than 4 per 
cent.” He thought that cne could hardly credit that 
leakage of 20 per cent. was possible, or at all events, 
usual amongst steam engines. He referred to the large 
amount of space the leakage question had taken up in 
the report, and considered that it was quite right it 
should do so, as it was a most important subject. The 
report expresses the opinion that leakage is proportional 
to the pressure, but Mr. Longridge thought differently ; 
investigation showed that it was more nearly proportional 
to the square root of the pressure. In substantiation of 
this statement he referred to diagram 32, in which he 
pointed out that the two. top curves shown there were 
parabolas, and the leakage was proportional to 3°46 times 
the square root of the difference of pressure. The 
coefficient c thus obtained corresponds to the coefficient 
k which is given in the paper as leakage in pounds per hour. 
But kere, again, he explained that & is not leakage in 
pounds per hour, as given in the report, but really 
leakage per hour per pound difference of pressure. He 
sincerely hoped that the Committee would be allowed to 
continue their work, as the conclusions at which they 
arrived must be of considerable value. He thoughé that the 
fact that the steam was at rest in the experiments made 
might affect the results, and he suggested that for further 
investigations on this leakage question makers should be 
invited to give valve boxes of all descriptions, fitted with 
valves, and so arranged that a constant flow of steam 
through them might be maintained, so that they might 
oe able to determine which were the better types of 
valves. 

The next speaker was Mr. E. C. de Segundo, who also 


dwelt upon the difficulty of discussing .a report of this | 


nature without’ giving if-considerable thought, which the 
members had not had time todo. He was glad to see 
that Professor Capper had calculated the efficiency both 
on the Carnot and Rankine cycle. He could not help 
thinking that for practical men it was only necessary to 
compare different results with the same standard, even if 


difference to the comparison. With reference to the 
diagrams referred to’ by Captain Sankey, he wished to 
know if he was dealing with the boiler as well as the 
engine. 
entropy diagrams referred only to the heat in the 
. cylinder, 


PRUSSIAN STATE RAILWAYS—PIELOCK SUPERILEATER 





but has since found this view to be erroneous. : 
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In conclusion, he wished heartily to congratulate Pro 
fessor Capper on the report. He emphasised the 
impossibility of forming any idea, from the report, of the 
immense amount of time Professor Capper had spent 
upon it. 

After Mr. Druitt Halpin had explained a few details of 
the experimental engine he designed some years ago for 
the McGill University at Montreal, and which was men- 
tioned at the last meeting, the President adjourned the 
meeting till March 31st, adding that he thought the paper 
required so much digestion that this would be the better 
course to pursue. 








LONDON ELECTRICITY BILLS. 
No. I 

A SELEcT Committee of the House of Lords, presided over 
by the Earl of Camperdown, on Friday morning entered 
upon the consideration of the Administrative County of 
London and District Electric Power Company’s Bill. This 
measure is the most important of a group of nine Bills rela- 
tive to the supply of electricity in the metropolis which have 
been sent to this Committee, and which will occupy their 
attention probably for some weeks to come. ‘‘The Adminis- 
trative Bill,’’ as it is termed, deals with a huge area, and as 
it is inconsistent with some of the smaller Bills, it was 
decided to dispose of it before considering the others. The 
remaining eight are :—The East London and Lower Thames 
Electric Power Bill, the Charing Cross and Strand Electricity 
Supply Company’s Bill, the City of London Electric Lighting 
Company’s Bill, the Metropolitan Electric Supply Company's 
(Various Powers) Bill, the North Metropolitan Electric Power 
Supply Bill, the Central Electric Supply Bill, and the 
County of London Electric Supply Company’s Bill. 

Against ‘‘ the Administrative Bill ’’ some twenty petitions 
had been lodged by local authorities, electric lighting and 
power companies, gas companies, and railway and tramway 
companies. Mr. Fitzgerald, K.C., led for the promoters of 
the Bill ; and others of the chief counsel present were Sir R. 
Littler, K.C. (City of London Company), Mr. Balfour Browne, 
K.C. (who appears for all the Bills with the exception of the 
County Company’s Bill), and Mr. Freeman, K.C. (the metro- 
politan boroughs). 

In opening the case for the Administrative Company, Mr. 
Fitzgerald said the object of the Bill was to supply electrical 
energy in the county of London and certain adjacent districts 
in the counties of Middlesex and Surrey. It was proposed to 
establish three very large generating stations on the banks of 
the Thames, where coal could be obtained cheaply, and 
where there would be practically an unlimited supply of 
water for condensing purposes. At these stations it would 
be possible to generate electricity at a very lowcost. The 
area named in the Billywas divided into two portions. First, 
the ‘‘ industrial area’’; secondly, that which he would term 
the ‘‘ non-industrial area.’’ London, he said, as a great 
industrial area, undoubtedly required this Bill. The elec- 
tricity undertakings which had been set up in the metropolis 
hitherto had almost exclusively devoted themselves to prc- 
ducing electricity for lighting purposes ; for of a horse-power 
of 456,000 in the factories in the ‘‘ industrial area,’’ only 4 
per cent. was furnished by electrical energy from the existing 
electric stations. The local authorities and existing ccm- 
panies in London were unable to meet the. demand for 
electrical energy, and the reason, he added, was not far to 
seek. Their stations were mostly small and badly placed, 
many of them were cramped, and incapable of expansion 


| except at an enormous cost, and most of them were not fitted 


with machinery suitable for the purpose. The promoters of 


that standard were not quite correct, as it would make no | the Bill were sixty-three in number, and comprised gentle- 


men of financial strength and business ability, including 


| Lord Armstrong, Sir Andrew Noble, Mr. Douglas Vickers, 


Sir Arthur Paget, Mr. A. F. Yarrow, and Mr. Eric Hambro. 


| Th ital would be five millions. 
In his younger days he used to think that | ag te ear wee 


Coming to details of the measure, Mr. Fitzgerald said that 
of the three generating stations, one would be on the south 
bank of the Thames at Greenwich and one nearly opposite on 
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the north bank at West Ham. These were the two principal 
stations. The third would be at Fulham. The maximum 
price charged for electricity for power purposes would not 
exceed 14d. per unit; and further, it is provided that, if 
required, the company should make the charge a fixed sum 
per quarter; instancing the case of a consumer who required 
electricity for power purposes for eight hours cut of the 
twenty-four, Mr. Fitzgerald said the price to bim would work 
out at ‘865d. per unit. The prices he had quoted were the 
maximum rates, and in this respect the Bill will be described 
as a record one, for in none of the Power Bills in the provinces 
had the maximum been nearly so low. Dealing first with 
the powers sought for the ‘‘ non-industrial area,’’ Mr. Fitz- 
gerald said that in this area the company would be limited 
to supplying electricity to authorised undertakings, that was 
t> say, where there was a local authority or a company with 
a Provisional Order, this company would have the power of 
supplying them with electricity in bulk. They would be 
able to furnish everyone, or almost everyone, of the com- 
panies or the local authorities with electricity at a lower 
prices than that at which they themselves could generate 
energy. There was, however, no compulsion on them to take 
clectricity from this company; they would only do so if they 
found it an economical policy to do so. In this area, too, 
the company would also have powers to supply tramway 
companies, railway companies, canal companies, docks, &c. 

In answer to the chairman, Mr. Fitzgerald said there was 
no question of this company supplying electricity for lighting 
purposes solely—except to a lighting authority. 

Proceeding to speak of the industrial areas, Mr. Fitzgerald 
submitted that here in London the company had a very fine 
opening. On the north bank of the Lyne electricity had 
almost superseded steam power, and there was no reason why 
such -a change should not be brought about in London. 
Dealing with the objections to the measure, Mr. Fitzgerald 
pointed out that a number of them were based on the ground 
of competition ; but his answer to that was that this com- 
pany looked forward to getting business which the existing 
undertakings had never enjoyed, forthe reason that they had 
not been in a position to cater for it. Evidence was then 
called, the first witness being 

Mr. Charles H. Merz, the consulting engineer to ths Tyne- 
side Power Company. He said the promoters of the Bill 
assumed that they would be called upon for three classes of 
supply—a supply in bulk to authorised distributors, a supply 
in detail to authorised distributors, and a direct supply to 
consumers. They proposed to lay a ring main around 
London and so to arrange that additional cable could be 
drawn into the conduit, thus obviating as far as possible the 
constant breaking up of streets. They proposed to adopt a 
12,000-volt system. They hoped to be in full swing by 1910. 
The sales were estimated at 137 million units per annum— 
absolutely new sales these would be. Taking the average 
price at “7d. per unit, they expected to be able to put by an 
ample reserve—£75,000 per annum, it was suggested—and to 
pay 6 per cent. interest. 

This closed the proceedings on Friday. 

When the hearing was resumed on Monday, Mr. Balfour 
Browne, K.C., counsel for some of the opposing Bills, said in 
answer to the chairman, that even if the Committee decided 
t> allow the Bill to proceed he did not think that necessarily 
involved the rejection of all the otherschemes. They covered 
between them the whole area of the Administrative County 
of London Bill, and would do for that district exactly what 
the County of London Bill would do. The only result would 
be to create competition. He suggested that it would be 
advisable that the Committee before coming to any decision 
should hear the evidence of all the Bills. 

Other counsel intimated their concurrence in this form of 
procedure. 

The chairman said the Committee would act upon Mr. 
Balfour Browne’s suggestion. 

Mr. C. H. Merz was then cross-examined by Mr. Balfour 
Browne, K.C., on behalf of the promoters of opposing 
Bills. He said he estimated the expenditure of the promoters 
at something under £9 per kilowatt, as compared with a 
present average of £51 among London companies now doing 
business, Their case for the cheapness of their supply as 
compared with the dearness of the present supply largely 
depended on those figures. The demand for electricity for 
power purposes in London was increasing he knew even at 
present prices. He believed that the present companies 
looked upon the power consumer as somewhat of a nuisance, 
while, in his view, the power consumer was a most important 
person 

Counsel : 
consumer ? 

Witness: Yes, if you can get a remunerative price from 
them. 

And if we can supply these power consumers, there is no 
meaning in your Bill?’--No. You have not understood our 
case. We say that from now on it will be difficult to supply 
the demand in London except on proper lines. London can 
be supplied with electrical energy for all purposes cheaper 
than any other place in the United Kingdom, because of the 
concentrated scale,on which it would be possible to generate 
energy ; but, unless it is done on right lines, London will not 
get the advantages which its size makes possible. 

Your idea of the right lines is this Bill ?—Yes. 

- You say the demand for power is not being met ?—Yes. 

But if we can convince the Committee that we have been 
working on the right lines, and that we are in a position to 
supply London with all the electrical energy it needs at as 
cheap a rate as you can, the reason for your Bill is gone.— 
The direct part of our case would be gone. 

_ What would be left ?—It is not satisfactory in a city of the 
size and density of London to have sixty or eighty generating 
stations scattered about. 

_Mr. Balfour Browne : Then your idea is that these sixty or 
eighty generating stations should be scrapped and you should 
have the supply ? 

The Chairman: That is not what he said. He said he 
would distribute, power to your stations, 

. Mr. Balfour Browne: Does not that mean scrapping the 
generating stations ? 

Witness: All the present generating stations in London 
will be scrapped some day. 

Suppose the present distributors refuse to have anything 
to do with you, what would become of you? Won’t you 
have to go back to Newcastle ?—We could supply power direct. 

On the question of price, is your estimate for units to suit 
the consumer or for high-pressure units which the consumer 
is {9 transform ?—It would be transformed for the individual 
consumer 

Answering tu:ther questions, witness said the generating 
stations were proposed to be built of iron. He was aware of 
the existence of tho London Building Acts, but those Acts 


It would be folly to disregard the power 
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had been purposely excluded from the Bill. In a wholesale 
scheme like this they must build the generating stations in 
the best possible way. Provision was made for 528 miles of 
cables to be laid by 1916. The ring main would consist of 
several cables, the number of which would vary in different 
districts. In a case where a local authority or a company 
was doing its duty, supplying electricity at the lowest possible 
price on the best methods, competition would not benefit the 
consumers. On the contrary, under such circumstances it 
would be a detriment to them. 

The Chairman: Do you know.of any such company ? 

Mr. Balfour Browne : Yes, my Lord, every gas company in 
London. 

The Chairman : And all the electric light companies? 

Mr. Balfour Browne: Yes, my Lord, as far as I know. 

Witness was questioned as to his knowledge of the capacity 
of the existing London electricity stations, and Mr. Balfour 
Browne put it to him that as the present companies had over 
£5,000,000 unissued capital they could do all that the pro- 
moters would do. 

The Chairman: But his point is that he could do it better 
than you. 

Mr. Balfour Browne: I agree that that is the issue 
between us. i 

Mr. Freeman, K.C., cross-examined the witness on behalf 
of the borough councils who are opposing the Bill. He said 
it was true that, as far as London was concerned, the whole 
area was already covered by the electricity undertakings of 
local authorities or companies. He agreed that that 
differentiated this scheme from others previously pissed. It 
was true also that large boroughs had been excluded from 
other Electric Power Bills. He knew that in some boroughs 
electrical energy was supplied for power purposes at 1d. per 
unit, but he denied that the promoters would take away that 
business. 

Mr. Merz was still under examination when the Committee 
adjourned for the day. 

Before the cross-examination of Mr. Merz was resumed on 
Tuesday morning, the chairman made one rather im- 
portant observation. The Committee were being asked, he 
said, to create agreat precedent. He did not mean that no 
other power company had been established, but this proposed 
power company was so much larger than any other, and the 
extent and capacity of its undertaking would be so much 
greater as almost to constitute a precedent. He therefore 
desired the counsel engaged in the case to furnish the Com- 
mittee with a return of the companies authorised to supply 
power in districts where other electric companies were 
already supplying electricity, together with their areas, 
capacity, and the like. 

Answering further questions by Mr. Moon, Mr. Merz stated 
that estimating the cost of production at ‘507 of a penny per 
unit, and the selling price at ‘7 of a penny per unit, the 
company would have a margin of profit of ‘193 of a penny per 
unit. If they should get that margin they could pay 6 per 
cent.dividend. For every ‘03 of a penny that the expenses 
exceeded the present estimate the dividend would go down 
1 per cent. 

Mr. Moon: ‘03 of a penny is not a large margin to play 
with 2—I think it is a good margin. Proceeding, witness 
said they estimated that by 1910 they would be selling 137 
million units a year. 

Mr. Moon: Of this quantity the sale of 82 millions will 
depend on whether the authorised distributors will be willing 
to take your current or not?—Yes, 

Having regard to the attitude of the local authorities, 
especiaily Ealing, do you think they are very likely to 
take your electricity to the extent of 82 million units a 
year ? —I should say we may expect it. 

I would remind you that the prices as to the cost per kilo- 
watt of erecting existing stations which you gave in your 
evidence are prices that are ten or twelve years old. I think 
it is hardly fair of you to make a comparison between those 
figures and the figures you have given as to the cost of put- 
ting up your generating station, which you have reckoned as 
under £9 per kilowatt. Do you say the Metropolitan 
Company cannot put up a generating station that will not 
cost more than that ?—I do not say they could not. 

And in the same way, what discovery has Mr. Merz made 
which enables him to generate electricity at a less price than 
anybody else ?—None at all. 

Then if the demand arises there is nothing to prevent the 
Metropolitan Company doing exactly the same thing 
as you propose to do at exactly the same cost—with your 
assistance, of course ?—The point is that it does not propose 


to do it. 
Mr. E. Morten (counsel for the Corporation of West Ham) : 


You propose to put one of your generating stations in 
West Ham. At the municipal electricity station in West 
Ham we have a spare capacity, as far as boiler capacity is 
concerned, of eight million units. Don’t you think that if 
the demand required an extension the plant could be 
extended without any very great increase in the capital cost ? 
—The manufacturers there have all signed our petition. 

Mr. Morten: I disagree with you. Three only of the 
large manufacturers in West Ham have signed your petition. 

In further cross-examination, Mr. Morten put it to the 
witness that with the increased output which the Corporation 
were anticipating next year they would be able to supply large 
consumers with electricity at less than a penny a unit ?— 
Witness replied that, having regard to the existing expenses, 
he did not think they would be able to do this. 

Mr. Vesey Knox, cross-examiniog the witness on behalf of 
a number of suburban authorities, asked why a district like 
Chislehurst had been included in the industrial area ?—Wit- 


ness said he could not answer the question explicitly, but he | gua 


knew there was an objection to breaking up the area by ex- 
cluding particuiar districts. It would make a patchwork 
arrangement. 

Cross-examining the witness on behalf of the East Ham 
Corporation, Mr. Forbes Lankester pointed out that East 
Ham came within the industrial area, and under the powers 
which they were. seeking: the- company would compete with 
the Corporation undertaking for-all purposes." In a borough 
like East Ham the private lighting is confined to the large 
factories.—Witness: And the shops.—Mr. Lankester: And 
it will be the deadliest form of competition, because the 
Board of Trade will not sanction your powers until you have 
shown them that you can compete with us, and it must of 
necessity be competition on such terms as will practically 
wipe us out.—Witness: I do not admit that. 

The Chairman: .The witness admits very little, Mr. 
Lankester. : 

In reply to further questions, witness said that the sole 
object of the promoters was to supply power. He had not 
considered the effect of that competition on the local 
authorities. 





On Wednesday morning Mr. Merz was’ cross-examined by 
counsel representing the Hampton CourtGas Company. Wit- 
ness stated that, though they were seeking powers to manufac- 
ture gas, they had nointention of entering intocompetition with 
gas companies as distributors of gas. Mr. Fitzgerald, inter- 
posing, said they would have no objection to adding to the 
Bill words which would make this intention quite clear and 
free from ambiguity, : 

Mr. A. M. White, counsel for the‘ Hackney Borough 
Council, suggested in cross-exainination that a public trust 
would be a satisfactory alternative to the present scheme. 

Witness: I agree that the scheme could be carried 
through by a public trust, but I do not say as to whether it 
is advisable or not. This isa big matter, and it is more a 
question for the Committee than for-me. 

Mr. White: Once you have got your private monopoly in 
the centre of the Empire it will be difficult to dispossess 
you ?—-I do not admit that it will bs a monopoly.—Unless it 
Was &@ monopoly you could not make a profit, I think ?—-I am 
prepared to admit that, with the advantages of concentration 
which we should have, we should be able to override any 
other scheme. 

Answering further questions, witness said that in reckon- 
ing the price at which the company estimated it would be 
able to supply the Hackney Corporation undertaking, viz., 
£11,254, he had not included the cost of transformation, and 
he had also not taken into consideration the fact that in 
Hackney the operation of a dust destructor was part of the 
Corporation scheme. 

Mr. White: Then I submit that these figures are only 
guesswork. We make £2300 from our destructor, and we 
should lose that if we took our current from you. 

Cross-examined by Mr. G. Sanders, representing the 
Islington Borough Council, witness said the present capacity 
of the Islington station was 3600 kilowatts. 

Mr. Sanders: And I submit to you that the capacity of 
the works, without putting up any further buildings, could 
be increased to 16,000 kilowatts.—I think that is rather an 
extravagant estimate. 

Answering further questions, witness said the present 
works costs of the Islington undertaking came to 1°74 of a 
penny, and the company would be prepared to supply them 
with current at the price of a penny—or slightly over- per 
unit, thus effecting a saving of £1000 a year for the Corpora- 
tion. 

1s that primary or secondary current ?—Secondary current. 

Transformed current ?—Transformed current, 

Do you suggest that our works costs would then entirely 
cease ?— Yes. 

I suggest that we should still have to pay 0° 1d. for wages ’ 

—Oh, yes, I admit there will be some small cost in connec 
tion with the distribution. 

Then ‘‘ Wages, 0'1d.’’ would remain ?—Something of the 
kind. 

And ‘‘ Repairs, 0° 16d.’’ would remain ?—No; 0°1d. should 
cover that. But that is outside the 1°74. 

And ‘‘Management, 0°3d.’’ would remain ?—Yes; but 
that is also outside the 1°74. 

Witness said further that he was aware that the Islington 
Borough Council were in communication with the London 
County Council with a view to supplying the electric power 
for tramways when the tramways in North London fell into 
the hands of the Council. 

Re-examined by Mr. FitzGerald: The company was seek- 
ing powers to exempt itself from the operation of the building 
by-laws, for the generating stations proposed to be built could 
not be erected under the existing building by-laws. 

Answering the Chairman, the witness said the company’s 
object in putting itself outside the building by-laws was to 
escape interference with the size of the buildings. Any 
question of sanitation or the strength of the buildings they 
would be willing to submit to an engineer. 

Further questioned, witness said the company would be in 
a position to generate electricity at half the price at which 
the London companies were producing it. One of the London 
companies is offering to let out motors for driving machinery 
at £2 10s, per quarter. On the Tyne such motors could be 
hired for about half that sum. 

The Hon. C. A. Parsons gave evidence as to the 
turbine engines which it is proposed to instal. He stated 
that the price per horse-power of turbine engines decreased 
as the size of the turbine increased. A 1000-kilowatt 
turbine would cost twice as much per kilowatt as a 10,000- 
kilowatt turbine. And the larger engine would consume 
50 per cent. less coal per kilowatt. The floor space occupied 
by turbines did not increase in proportion to the size of the 
engine. (This point the witness illustrated by means of 
several handsome models in the Committee-rooms.) Tur- 
bines could run for a short space of time at twice their 
normal horse-power. Under this scheme it was proposed to 
instal turbines of 10,000 horse-power normal, and 20,000 
horse-power maximum load. 

Cross-examined by Mr. Munroe: You say the turbines 
could run at double their normal load for a short time. Is 
that a few minutes ?—No; from half an hour to twenty-four 
hours. The largest Parsons turbine yet made for electrical 
purposes was 3500 nominal horse-power. 

Counsel: Then any turbines above that power constructed 
by you would be experimental ? 

Witness said further that a Parsons turbine had been 
installed in the St. Pancras Corporation electricity under- 
taking. He did not know anything-as to differences between 
the guaranteed figures of working and what actual tests had 
revealed, 

Mr. Munroe said these were the figures of the tests. The 
rantee given was that, working at quarter load, 250 kilo- 
watts, the steam consumption per hour would be €000Ib.; 
the test showed that 68001b. were actually used. At half 
load, 500 kilowatts, the guaranteedconsumption was 9700 lb. ; 
the test showed that 10,800 lb. of steam was required. At 
three-quarters load, 750 kilowatts, it was guaranteed that the 
consumption of steam would only be 13,5001b. per hour; it 
was found, however, that 14,600 1b. were required. At full 
load, 1000 kilowatts, the guarantee figure was 17,000 lb. per 
hour; the test proved that 18,0001b. were required. 

The witness said that he, personally, had no knowledge of 
these figures. aS, 

Mr. Munroe said the tests were gone through within the 
last month or two. Proceeding, he asked: Assuming these 
figures are right, your estimate of the cost of producing 
electricity by a 1000-kilowatt turbine is largely out ?—Yes, 
it would L 80. : 

The biggest turbine for electricity that you have built is for 
3000 kilowatts, and you have only made two of those. So the 
figures you are giving to the Committee as to what can be 
done with a 10,000-kilowatt turbine are not based on actual 
knowledge ? Does it not come to this—that it is all in the 
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air, but that you hope for the best ?—No, I don’t think that 
is so. You have quoted the case of St. Pancras, and, of 
course, there may be isolated cases of that sort. 

Mr. C. Brown, of the firm of Brown, Boveri and Co., 
stated that he agreed with Mr. Merz’s evidence as to the 
advantages of concentration in bringing the price of the 
units down to the cheapest figure. 

Mr. Ferranti said that from the earliest history of elec- 
trical power he had Leen an advocate of concentration and 
large areas. He had carefully considered in detail Mr. 
Merz’s evidence, and thoroughly endorsed it. Witness pro- 
ceeded to speak of his acquaintance with the existing 
generating stations, and criticised their want of facilities to 
conduct operations on a large scale. The existing companies 
could not get coal by the cheapest method of carriage, some 
of them had very old and unsuitable plant, others had the 
disadvantage of working two systems, and they did not work 
on a sufficiently large scale to take advantage of a cheap 
supply of water for condensing purposes from the river. 
None of them were in any way comparable with the advan- 
tages offered by the scheme before the Committee. 

Answering questions put in cross-examination, witness 
said it was true the company would not be compelled to 
supply power to anyone, but he did not think that meant 
enabling them to choose their own customers and select 
only the best. Neither did he agree that the right of paying 
dividends out of the reserve fund would allow them so to cut 
prices as to freeze out their competitors. 

The Committee then adjourned till Thursday. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinwons oy our 
corr ents.) 





THE SCREW PROPELLER. 


Sin,—l have read with interest the recent correspondence on the 
above subject in THE ENGINEER, but I do not see that the first 
principles on which all propellers work have been made any 
clearer, 


Rankine, in applying the formula WS to all propellers, meant, | 


believe, that the propelling force can only be obtained by impart- 
ing energy of motion to the water. If we apply the formula to a 
simple case—the jet propeller—this will appear so. In this case 

the water is driven t — a nozzle which forms the propeller. 
iSp 
F 


In the formula F =- is theaccelerating force which imparts 


velocity, or slip 8 in fest ag second to W, the weight of water 
passing through the nozzle in one second, y = acceleration of 
gravity. As action and reaction are equal, F is equal and opposite 
to the propelling force, 

There is an assumption here which can never be true if the 
vessel is going through the water, as the passage of the vessel draws 
a strong current after it, so that the slip may in some cases dis- 
appear, but the thrust remains the same, as the engine power is 
unaltered, F being employed in bringing to rest the portion of the 
current opposing the propeller and flowing after and produced by 
the ship. 

I think it should be admitted that screw propellers, paddles, 
windmills, and turbines are all vortex wheels, The force applied 
to the wheel by the water, or to the water by the wheel, is centri- 
fuga] force only. Taking a simple case—a paddle steamer with 
plane floats—and supposing the paddles stationary and the vessel 
propelled by a stream flowing with and parallel to the centre line of 
the vessel and with same velocity as the centre float would have if 
propelling, the water would be deflected at right angles to the float, 
and, as shown by Rankine’s and other standard works on applied 
mechanics, the ii, pee of centrifugal force at right angles to 
tloat would be — to twice the head of pressure due to velocity 
of water, and if V is velocity of impact and + absolute velocity after 


— 2 


water leaves the float bl , is the fraction of energy transmitted 


to the ship, and, reversing the action, the component of this energy 

parallel to the ship and now driven astern is the energy referred to 

in Rankine’s formula. The only difference with the screw is that 

the impact is oblique instead of at right angles, and the water is 

deflected through a less angle. A. R. 
Greenock, March 20th. 


Sir,—I note that Lt.-Col. de Villamil has withdrawn the passage 
which I criticised in my last letter. May I now direct attention to 
other passages in his articles which call for explanation. At the 
top of the second column of his first article he says: ‘‘ According, 
however, to the generally accepted theory of stream lines—as 
expounded by Messrs, W. and R. E, Froude—in a perfectly 
frictionless fluid a propeller could not move the water at all ina 
circular manner.” If such a statement as this has been made or 
is being made by an authority on the subject, that circular motion 
can only be given to the fluid by a screw propeller owing to 
friction, and is impossible in a frictionless fluid, then the sooner it 
is attacked and disposed of the better. 

In the next paragraph Lt.-Col. de Villamii states that ‘there is 
no resistance, apparent, which is sufficient to change enough of 
the force of the engines into the longitudinal thrust necessary to 
drive the ship.” Is the resistance of the water to receiving 
acceleration not apparent, and is it not in most cases sutficient ! 
It is surely apparent to anyone with a fair knowledge of mechanics 
that the water must receive acceleration from the propeller under 
ordinary working conditions, quite independent of friction, and 
that the acceleration may reach almost any value, It is limited by 
failure in the supply of water—cavitation. 3 

In the same paragraph the writer states: ‘‘The force of the 
engines is a ‘couple,’ and to resolve this couple into a force 
perpendicular to it, the assistance of a second couple is a sine gua 
won. The only couple which appears available is the fluid friction.” 
What about the couple cai by the resistance of the water to 
being accelerated? It is surely an easy problem to combine this 
couple with the oe produced by the engine so as to get forward 
thrust on the propeller shaft. Toget the exact value of this thrust 
= of course be a difficult matter. That point is not here raised. 

hen Lt.-Col. de Villamil has dealt with these points, I shall 
have other ones to raise. My object is not so much to disparage 
the articles as to protest against, and to try to remove, the veil of 
mystery and uncertainty which he has hung about the subject. 
The whole tenor of his two articles is that no satisfactory theory of 
tke subject has ever been put forward, that authorities differ on 
fundamental points, and that the real theory of action is of a 
uliar nature which depends among other thingson the difference 
tween a finite and an infinite pressure. What an infinite pressure 

is is not explained. 

: I contend that the main principle of the propeller is of a fairly 
simple and ordinary nature, in agreement with that of the centri- 
fugal pump, of the fan, and of the turbine ; that authorities are 
practically in agreement in this respect ; and that what is wanted 
is not any new theory, but an extension of the existing recognised 





elementary theory. R. M. NEILsoN. 
Manchester, March 20th. 
Str,—During a e home from Australia in a Peninsular and 


Oriental steamship of about 3000 to 4000 tons, I was able, whilst 
crossipg the Indian Ocean in calm weather, to watch from a stern 
port the propeller at work in clear water, and from the direction 








in which the stream of water left the blade I was convinced that 
the push of the screw propeller on the water is an acute angle for- 
ward of the pitch angle. Necessarily, the line of thrust on the 
ship is on the same line in the opposite direction. Consequently, 
the thrust given to the ship is an angular one across the line of 
her path, and as it is be known that everything moves on 
the line of force that gives it motion, and as the line of force of the 
screw propeller is across its axis, the water on the repelling or pitch 
face is acting under the infl of the tum of that line of 
force as well as that of the pitch line of the blade. And as the 
rotation of the screw increases in velocity so will the angular push 
on the water become more acute, and the thrust on the ship come 
from a point more abeam. 

However, as long as the screw propeller rotates at low and 
moderate speeds it performs the function of a screw, but when the 
speed of rotation is so high that it cannot get a supply of water 
from the front, it then ceases to be ascrew in its function. 
Through the water from the front being shut off by the circular 
current set up there, it then becomes a propelling disc drawing 
its supply from the centre, and as circular motion becomes highly 
developed, it brings into operation the well-known law of Nature 
—centrifugal action—but where the screw ends and the disc ns 
is not yet known, Torpedo boats and motor boats, with their 
hundreds of revolutions a minute, are beyond all doubt disc pro- 
pelled, and carry a volume of water in front of their screws, 
reversing the direction of the augmentation resistance. It should 
be clearly seen that the excessive waste of power of the screw pro- 
peller is through its pushing the water the wrong way and pushing 
the ship the wrong way. Ropekt WILCOX. 

Canonbury, March 18th. 








TERMS OF PAYMENT. 

Sin, ~-Un page 276 of your issueof the 17thinst., under the heading 
of ‘Terms of Payment,” are some remarks of Mr. P. W. 
McDougall, which surely are not intended seriously. Granted that 
the ‘‘ English” of the terms referred to is a trifle obscure, it is even 
then hardly credible that two or more busi men considered but 
could not understand them. ‘ 

Assume the job was for £10,000, and that there were no hitches 
—these, if they arcse, would no doubt be dealt with without inter- 
fering with either the interpretation or action of the ‘‘ terms “— 
then the following table clearly shows the payments due by the 
** terms ” :— 








Reserved 











| een ane | patdto | 1 
t an ‘aid to value 
Mouth. work Rate. | contractor, | Rate. (orretention 
certified money.) 
£ per cent £ per cent £ 
April 1000 75 750 25 250 
May ..| 1500 75 1,125 25 875 
f 1500 75 1,125 25 875 
June 4 —— 1000 
\ 500 90 50 10 50 
July ‘| 1500 £0 1,350 10 150 
August é 3500 90 8,150 10 350 
September... .. 500 90 450 10 50 
October ..| Completed | 50 p.c. £00 — 
of reten- 
tin 
April Balance 50 pe. 800 
again | 
10,000 1600 


Of course, in the above, the time as well as the price is only 
illustrative, and, the figures being to suit myself, come out nicely 
and with no nasty fractions, which might further puzzle business 
men. 

But perhaps | have needlessly disturbed myself. The remarks 
referred to in your paragraph may be only a joke, and the fault 
yours for mixing humour with engineering, and, forgetting that 
you are published this side of the Tweed, neglecting to warn your 
readers, P. BP. 

Woolwich, March 20th. 





LARGE PUMPING ENGINES. 

Sirn,—Our attention has been called to your issue of 9th 
December, 1904, containing an article on ‘‘ Pumping Engines for 
the New Soutb Dock at Cardiff,” in which it is said that ‘* these 
pumps are claimed to be the largest pumps of their class which 
have yet been constructed in this country.” 

Permit us, however, to point out that the pumps we fitted at 
Prince’s Dock, Govan, in 1898, are practically the largest, because, 
while the Cardiff pumps have 60in. outlets and 7ft. 6in. impellers, 
those at Govan have 60in. outlets but 8ft. impellers. 

ANDREW BarcLay, SONS AND Co., Limited, 
M. D. TuRNER, Managing Director. 
Caledonia Works, Kilmarnock, N.B., 
March 21st. 








THE INSTITUTION OF CIVIL ENGINEERS. 


SHIPBUILDING FOR THE NAVY, 

Art the ordinary meeting on Tuesday, the 14th March, Sir Ciuil- 
ford L. Molesworth, K.C.I.E., president, in the chair, the paper 
read was ‘‘Shipbuilding for the Navy,” by Lord Brassey, K.C.B., 
Assoc. Inst. C.E. The author pointed out that financial considera- 
tions could not be disregarded in dealing with this subject, and 
drew attention to the growth of the ratio of the military expendi- 
ture to the aggregate public expenditure of the United Kingdom 
during the past ten years, as compared with the ratios for continental 
States. The latest official statistics showed that England held a 
commandirg position in the numerical] strength of its fleet, but 
the rapidity with which vessels became obsolete made it imperative 
that the designs and principles of construction of future vessels 
should receive very careful attention. Shipbuilding for the Navy 
must necessarily be an answer to construction in hand elsewhere, 
and as a first-step in the consideration of the types which should 
be laid down for the British Navy, the author reviewed the work 
in progress for foreign navies, paying particular attention to the 
four vesse's of the ‘* Vittorio Emanuele” type, now building for 
the Italian navy, and quoting recent opinions of the Committee of 
the Chamber of Deputies on the French navy estimates for 1905-6, 
as also of naval authorities on the question of the desirability of 
limiting the-displacement of battleships. 

In growth of dimensions England had always led the way, and in 
the hands of the skilful naval architects who were, or had been, 
her naval constructors, growing dimensions had given a more than 
proportionate gain in fighting efficiency ; but, on the other side; 
various arguments could be advanced. In a naval battle numbers 
must tell, and if the units were less costly more of them could be 
built. Increase of size gave no immunity from the dangers of 
darkness and fog, from stranding or collision, from the ram, or the 
torpedo, orthe submarine mine. Conning towerscould give no protec- 
tion to commanders. Consideration must be given to the hydro- 
graphical conditions in many parts of the seas in which British 
ships might have to fight. There were important harbours which 
heavy ships could not enter, and long stretches of coast which they 
could notapproach. The author was of opinion that it should not 
be difficult to design a high-speed vessel of the torpedo boat 
destroyer class, heavily armoured, armed with torpedo tubes, and 
with one heavy gun in the bows. Many of these could be built for 
the cost of one Battleship, and they might do more than heavy 
ships to decide the issue of a hard-fought day. He also suggested 
that some of the British battleships might with advantage be 








similar to those now being built for Italy and Germany, with a dis- 
placement of about 13,000 tons. Without advocating a revolution 
in shipbuilding policy, or desiring that England had a single big 
ship less on the Navy List, he contended that in future shipbuilding 
programmes some vessels should be included of a type suitable for 
narrow and shallow waters. With to the submarine, the 
author remarked that it was essentially a defensive weapon. It 
was valuable for harbour defence, but its ability to navigate the 
seas had yet to be proved. 

Turning to the consideration of cruisers, the author considered 
that the latest British examples would well bear comparison with 
those under construction elsewhere. Two types were n 
scouts of the fleet, in which speed and endurance were the 
essential qualities, and cruisers for the protection of commerce, in 
which fighting efficiency must be combined with these qualities. 
The latter type must be large. With regard to scouting cruisers, 
the author pointed out that the war in the Far East had shown 
that cruisers having no protection by vertical armour could hardly 
be reckoned as combatants. He raised the question whether 
scouts could be supplied to the Navy without specially building 
for this service. Naval opinion was sceptical as to the value of the 
mercantile auxiliary, and some vessels had been put on the list of 
reserve cruisers which should not be there. For the Navy ‘‘ ocean 
greyhounds” only were needed. The author quoted the evidence 
given by Lord Charles Beresford before the Committee on Steam- 
ship Subsidies, to the effect that only such ships, built as they 
were for speed in any weather, could perform the task of ascertain- 
ing and reporting with the utmost idity the mo ts of an 
enemy. From the point of view of the Navy the arguments were 
cogent in favour of liberality in snbsidies to such vessels, quite 
apart from the benefit to the Empire arising from swift inter- 
communication. Such vessels might also be utilised for the train- 
ing of naval engineers and stokers. The Indian and other troop- 
ships, formerly so valuable for the training of the steam branch of the 
service, had ceased to exist. Forscouting duties the essential feature 
was high speed. It was doubtf3l whether protection could be given 
by structural modifications without incurring excessive costs. The 
author concluded by urging the desirability of discussion on such 
questions, which were of exceeding complexity and momentous 
import to the nation. It had been decided that the proceedings of 
the Admiralty Advisory Committee on Shipbuilding should not be 
made public. Such discussions as those which might from time to 
time be held under the auspices of the Institution of Civil Engineers 
were the more valuable for the guidance of public opinion. 














INTERNATIONAL CONGRESS. 





AN International Congress of Mining, Metallurgy, Mechanics, 
and Applied Geology will be held at Litge from the 26th of June 
to the lst of July, 1905, in connection with the Universal Exhibi- 
tion. It is convened under the patronage of the Government, 
and organised by the Union of Collieries, Mines, and Ironworks in 
the Province of Litge, and by the Liege Engineers’ Ascoziat’on 
(Association des Ingénieurs sortis de l’Ecole de Liege). 

The Council of the Organising Committee comprises the 
following :— 

President: M. Jules Magery, past-president of the Litge 
Engineers’ Association. Vice-presidents: M. Alfred Habets, 
Professor of Mine Working and of Industrial and Commercial 
Geography at the Litge University, president of the Liege Engi- 
neers’ Association, president of the Mining Sectién ; M. Adolphe 
Greiner, general manager of the Société Cockerill, Seraing, 
president of the Metallurgy Section; M. Herman Hubert, 
Professor of Applied Mechanics and of Industrial Physics at the 
Litge University, president of the Mechanical Section ; M. Max 
Lohest, Professor of Geology at the Litge University, president of 
the Applied Geology Section. General Secretary: M. Henri 
Dechamps, Professor of Industrial Architecture and Machine Con- 
struction at the Litzge University. Assistant General Secretary : 
M. Paul Habets,, manager of the Espérance and Bonne-Fortune 
Colliery, Professor of Mine Working at the Brussels University. 
Secretary-treasurer: M. J. Libert, Ingénieur-en-chef Direcieur 
des Mines, Litge. Secretaries: M. René Henry, engineer at the 
Hasard Colliery, secretary of the Mining Section; M. Constant 
Renson, technical director at the Angleur Steel Works, secretary 
of the Metallurgy Section; M. Georges Duchesne, engineer, 
Liége, secretary of the Mechanical Section ; M. René d’Andrimont, 
secretary of the Litge Engineers’ Association, secretary of the 
Applied Geology Section. 

In addition to the. inaugural meeting, the Congress will com- 
prise :—(1) General meetings ; (2) section meetings, devoted to the 
special discussion of questions relating to mining, metallurgy, 
mechanics, and applied geology ; (3) lectures; (4) visits to the 
Exhibition, to various scientific or industrial establishments, and 
applied geology excursions. x 

A summary of the provisional programmes of the sections is 
given below. The complete text of the questions set down for 
discussion, the regulations of the Congress, and the complete list of 
the members of the Organising Committee, may be obtained on 
application to the general secretary, 16, Quai de |’Université, 

Liege. 
Summany OF THE PROVISIONAL PROGRAMMES OF THE SECTIONS. 

I, Mining Section.—(1) Sinking deep shafts through sterile rocks ; 
(2) winding engines and plant ; (3) modern pumping engines ; (4) 
air compressors; (5) recent improvements in timbering and 
gobbing ; (6) shifting of the measures consequent on coal working 
—surface damage ; (7) mechanical preparation of ores and coals ; 
(8) firedamp ; (9) conditions to be satisfied by electric mine plant ; 
(10) unification of official mineral statistics. 

II, Metallurgy Section.—(1) Utilisation of non-caking coals for 
making coke ; (2) study of the blast furnace; (3) influence of 
foreign substances on pig irons and steels ; (4) methods for inter- 
cepting dust from blast-furnace gases, with a view to their utilisa- 
tion ; (5) slag bricks and cements ; (6) utilisation of poor gases, 
with a view to producing power for driving roll-trains ; (7) new 
methods for making open-hearth steel; (8) special steels; (9) 
forging by the press and steam hammer—hardening and anneal- 
ing ; (10) electro-metallurgy ; (11) metallography. 

IIT, Mechanics Section.—(1) Construction of engine parts; (2) 
internal-combustion motors; (3) mechanical applications of 
electricity ; (4) turbo-machines ; (5) steam engines and boilers ; 
(6) practical and economical conditions of motor-wagon construc- 
tion and use. 

IV, Applied Geology Section.—(1) Tectonics of coal basins ; (2) 
sedimentary deposits ; (3) metalliferous lodes ; (4) hydrology. 








THe British Motor Boat CivB.—This club, which was 
recently formed to advance and encourage motor boat racing, and 
the development of the motor boat movement, and which has a 
membership of nearly 100, is now hard‘at:-work arranging fixtures 
for the current year. A motor boat event is, if possible, to. be 
arranged for every important regatta in Great Britain and Ireland. 
we temporary address of the club is 9, Arundel-street, Strand, 
W.c. 


COMMERCIAL EXAMINATIONS. —The number of entries for the 
Society of Arts Commercial Examinations to be held next month 
amount to 25,957, an increase of 4367 on the numbers of last year. 
This increase is about the equivalent of the total number of 
candidates examined ten years ago, 4106. The most attractive 
subjects are, as usual, book-keeping and shorthand, with 9000 
entries in the former case, and over 7000 in the latter. Type- 
writing with 2500, French with over 2000, and arithmetic with 1200 
entries, are the next largest subjects, none of the others running 
into four figures. The number of centres at which this year’s 





examinations will be held is 383, Last year there were 346, 
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FIRST-CLASS JAPANESE BATTLESHIP KASHIMA 


SIR W. G. ARMSTRONG, WHITWORTH AND CO., NEWCASTLE-UPON-TYNF, ENGINEERS 











THE FIRST-CLASS JAPANESE BATTLESHIP 
KASHIMA., 


On Wednesday last the latest addition to the Japanese | 
navy, the first-class battleship Kashima, was successfully | 
launched from the Elswick Shipyard of Sir W. G. Arm- 
strong, Whitworth and Co., at Newcastle. The progress | 
of this ship up to the launching stage has been exception- | 
ally rapid. She was originally ordered in February, 1904, | 
but owing to certain of the more important features of 
the design not being settled earlier, actual work on her | 
was not begun till the middle of April, so that less than | 
one year has been occupied in building the hull up from 
the keel plate to the launching stage. The meaning of | 
this remarkable feat will be better grasped when we say | 
that at one time as much as 350 tons of steel were 
being worked into the structure of the vessel per week, 
that her weight when she took the water on Wednesday 
was 8000 tons, and that she had not only a more than 
usual amount of machinery on board, but that a good | 
deal of her armour was also fitted. It may be mentioned | 
here that the engines and boilers are complete, and | 
already at Elswick waiting to be put on board, so that | 
there is little doubt that the vessel will be ready for com- 
inission in a surprisingly short time from her commence- 
ment. 

By the courtesy of the representative of the Japanese 
Admiralty in this country and the kindness of her 
builders, we are able to put before our readers eight | 
pictures which show very instructively the different 
stages of progress on this great ship. Under each illus- | 
tration the date when the photograph from which it was 
reproduced was taken is given. The four views given in | 
a supplement show parts of the framework of the vessel, | 
whilst the four engravings on page 292 show the decks and | 
upper works. The two pictures taken in May last illus- | 
trate the rapid progress that had been made in less than | 
one month, the main part of the lower framing, and part 
of the inner bottom, together with the vertical keel and 
the longitudinals, being in a very advanced state. Four 
weeks later many of the bulkheads and the protective 
beams had been worked, and much progress had been 
made on the rest of the construction. The fourth view | 
in the Supplement shows the great steel casting, weigh- | 
ing 25} tons, made at the Armstrong Steel Works, which 
forms- the stem and ram of the vessel. Another | 
steel casting of about half the weight is the stern- | 
post, illustrated on page 292. It has been designed 
to allow of the use of a well-balanced rudder, the dead 
wood being cut away, whilst the forward part of 
the post has.been brought down to the line of keel, with 
a view to taking the great weight of the vessel when dry 
docking. Of the other illustrations on that page, one was 
taken in August last and shows the protective deck plat- 
ing practically completed; another, dated October, gives 
a good idea of the supports for the 10in. guns, and shows 
the similar work for two 6in. pieces; whilst the final 
picture, taken in December, shows the upper deck plating 
in an advanced condition, and illustrates the plating 
behind the circular armour of the forward 12in. gun 
barbette. 





Taken altogether, we think we may claim that this 
is not only an interesting, but an extremely instructive | 
series of engravings, conveying a very practical lesson in 
naval architecture. 

In our issue of April 8th last we described the Kashima | 
with a good deal of detail, and we now refer our | 
readers to that issue for fuller particulars, whilst we give | 
below a tabular statement of the dimensions, armour, and 
armament, with a diagram showing the disposition of the | 
guns and protection, and above an engraving of the ship | 
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length, tapering to rather less at the extremities. The 
depth of this belt is from 5ft. below water to 2ft. 6in. 
above water. Immediately above this is a belt of 6in. 
armour, extending in length from the after 12in. barbette 
right forward to the stem. Above this again is the 6in. 
citadel armour carried to the height of the upper deck, 
and enclosing the two 12in. barbettes. In this citadel are 
placed ten of the 6in. guns, divided from one another by 
screens of 80 1b. armour plating, and firing through ports 
similar to those adopted in casemates. This citadel 
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as she will appear under steam. But from the long 
description referred to above we abstract the following 
passages :—The armour protection is that adopted in the 
latest and most powerful battleships, the armour 
amidships being carried from below the water-line right 
up to the upper deck. Above the level of the upper deck 
additional protection has been adopted, a 4in. screen 
being worked to a height of 7ft. 6in. above the upper 
deck, and extending between the 10in. gun positions. 
The main armour belt, which extends the whole length of | 
the vessel, has a thickness of 9in. for more than half its 


arrangement, which is one of the most important feature: 
of this and other recent battleships, is really a revival or 
development of the old box battery arrangement adopted 
in some of our battleships built in the seventies, such as 
the Shannon and Alexandra. Thjs arrangement fell into 
disuse when the great improvement made in ordnance— 
which for a time kept so far ahead of the improvements 
in armour—made it necessary to increase the thickness 
of the armour to make it efficient, and; therefore, it was 
only possible to cover a comparatively small area of the 
yessel’s side. However, the recent improvements in 
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armour have been such that again comparatively thin 
armour is efficient in keeping out projectiles, which has 
once more made it possible to protect a greater area of side. 
In more recent years the same system, with protective 
divisions between the guns in the battery, was adopted in 
the Nile and Trafalgar, but as the 4in. armour protecting 
the battery of each of these vessels was not of a quality to 
keep out even the smaller armour-piercing shell, the 
system was not repeated until the latest and most im- 
proved armour was adopted in such vessels as our King 
Edward VII. class, and in the much talked of Swiftsure 
and Triumph. The remaining two 6in. guns fire through 
similar ports in the 4in. screen armour on the upper deck 
amidships, The barbette armour of the 12in. guns is 
Yin. thick on the upper portions where exposed and Sin., 
thick where protection is afforded by the citadel armour. 
The barbette armour of the 10in. guns has a thickness of 
6in., the conning tower armour is Qin. thick, and the 
observer tower 5in. thick. In addition to these two 
armoured positions for commanding officers, three officers’ 
shelters are built of 3in. armour, one above the conning 
tower, and one on each side. Besides the armour 
described above, a steel protective deck runs throughout 
the entire length of the vessel, the whole of the machinery, 
magazines, &c., being kept below. This protective deck 
has a thickness of 2in. on the flat portions amidships, and 
Sin. on the sloping sides, which are carried down to meet 
the bottom of the main armour belt. At the ends where 
the armour protection is reduced, this deck has a thick- 
ness of 24in. all over. Thick protective plating is also 
worked on the top of the screen armour at the boat deck 
level. 

The general particulars of the main propelling 
machinery and boilers are as follows :—There are twenty 
Niclausse boilers disposed in three separate boiler-rooms. 
These boilers will have a working pressure of 230 lb., and 
a grate surface of 1300 square feet, and a heating surface 
of 43,000 square feet. The twin engines have four cylin- 
ders each, of 36in., 56in., 63in., and 63in. diameter, with a 
stroke of 48in., and the horse-power will be sufficient to 
give a speed of at least 18} knots. The coal bunkers are 
so arranged as to reinforce the protection given by the 
armour and protective deck to the engines and boilers, 
whilst their disposition is such as to require very little 
trimming to get the coal to the furnaces. The bulk of 
the coal can also be got to the stokeholds without open- 
ing any of the doors in the main water-tight bulkheads— 
a point of very great importance when the vessel is in 
action. In addition to the coal bunkers below the pro- 
tective deck, reserve bunkers are arranged on the slopes 
of the protective deck up to the height of the main 
deck over the length of the machinery spaces amidships, 
the total capacity being approximately 2000 tons, which 
is sufficient to give the vessel a very large radius oi 
action. 

With the exception of the main propelling machinery 
and boilers, which have been built by Messrs. Humphrys, 
Tennant and Co., the whole of the ship, with armour, 
armament, fittings, &c., will be supplied by Sir W. G. 
Armstrong, Whitworth and Co., Limited. 


Principal Dimensions, 






Length between perpendiculars... 425ft. 
BOUIN aus. Sones eae “Guat ose ats 78ft. 
Depth 43ft. 6in. 
ee 26ft. 7hin. 
Displacement in tons .. 16,400 
Indicated horse- power ... 15,600 

8 Pe ak 18} knots 
Coal supply, normal 750 tons 
Coal supply, fall 2150 tons 


Armament. 


Four 12in. breech-loading guns. 
Four 10in. breech-loading guns, 
Twelve 6in. quick-firing guns. 
‘Twelve 12-pounder quick-firing guns. 
Three 3-pounder quick-firing guns. 
Six Maxim guns. 
Five 18in, submerged torpedo tubes. 
Armour. 
Belt from 9in, to 4in, in thick- 10in. gun barbettes, 6in. and 
ness. 2in 
Citadel, 6in. 
12in. gun barbettes, 9in. and 
vin. 


Upper deck screen, 4in. 
Conning tower, 9in. 
Observer tower, 5in. 

The 12in. guns weigh approximately 59 tons each. 
The length is 46ft. 94in. (46°7 calibres). The weight of 
the projectile is 850lb. The charge will be cordite, 
probably of the modified type. The exact weight of the 
charge is not yet fixed, and neither can the velocity be 
given, but these guns will be the most powerful 12in. 
guns which have yet been constructed. No armour 
which any ship can carry can hope to cope with their 
penetrating powers at 3000 yards. The breech screw is 
arranged for a parallel motion, which obviates the 
necessity of having a steep cone at the seating of the 
obturating pad. It is yet early to speak of the rapidity 
of fire to be obtained with these guns, butit is anticipated 
that the hitherto obtained rate of approximately two 
rounds per minute from each gun will be exceeded. 

The 10in. guns will weigh approximately 34 tons each. 
The length is 39ft. (46°76 calibres). The weight of the 
projectile is 5001b. The charge will be cordite, probably 
of the modified type. As in the 12in. guns, the exact 
weight of the charge has yet to be fixed, but here again 
this will be the most powerful gun of its calibre in exist- 
ence. As a gauge of the power of these guns, it may be 
mentioned that their penetrating power is equal to the 
penetrating power at 3000 yards of any of the 12in. guns 
at present afloat in any navy. The breech mechanism 
will be somewhat similar in design to that of the 12in., 
and will embody all the essential advantages of that 
design. The rapidity of fire of these guns on the Elswick 
mounting, it is anticipated, will at least be at the rate of 
three rounds per minute with a well-drilled gun’s crew. 

The 6in. guns -will weigh approximately 84 tons. The 
length is 28ft. 6in. approximately (47 calibres). The 
weight of the projectile is 1001b. The charge willbe pro- 


fixed, but these guns will be the most powerful guns of 
their description made, having a penetrating power at 
3000 yards equal to, if not exceeding, any 6in. guns 
hitherto built. The breech mechanism will be of the 
Elswick modified coned type, actuated by the single 
motion of the lever, and, as in the other gun, the necessity 
for the steep-coned obturator is obviated. The smaller 
guns also follow the general advances in power and 
efficiency noted in the case of the heavier armaments. 








MOTOR CAR SHOW AT ISLINGTON. 





AtrHoucds there is a fairly attractive display of lighter 
motor vehicles at Cordingley’s Tenth Annual Automobile 
Exhibition, which is being held at the Agricultural Hall, 
Islington, much of the public curiosity attaching to the 
new season's products has already been satisfied by the 
show held recently at Olympia. The latter is patronised 
chiefly by British firms which have been formed into an 
association, one of the chief objects being the prevention 
of its individual members from patronising other shows. 
Whether such a policy is sound from a commercial point 
of view, or not, it is out of our province to discuss ; its 
effect, however, is evident by the absence of the exhibits 
of a large number of the more important home producers 
from the present show. This is, perhaps, most marked 
in the lighter vehicle section. The heavy vehicle depart- 
ment has benefited accidentally, owing to the show 
being the first of importance to be held since the new 
Local Government Board regulations came into force on 
March Ist. Possible purchasers of motor wagons and 
omnibuses who have been awaiting for many months the 
publication of these regulations are now in a position to 
ascertain just how far their requirements coincide with 
legal conditions, whilst they are also in possession of 
fairly trustworthy data of the working cost of heavy 
motor transport which have been gained from the practical 
experience of earlier and more progressive users. 
regard to the transport of commerce by steam wagons, 
we shall, perhaps, not be very wide of the mark if we 
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advantages when worked under ideal conditions, have 
not been found generally satisfactory in the hands of 
non-skilled drivers, with water of indifferent quality. 
The wheel problem, perhaps the next greatest difficulty 
which has to be overcome, has not yet been finally 


solved. The present Exhibition has served to introduce 
two new patterns of wheel which are worthy of atten- 
tion. The Gare wheel is a meritorious attempt to pro- 
vide resilience while avoiding the complicated mechanism 
of spring wheels. It is constructed of wood blocks cut 
wedge shape at suitable angles, and placed tangentially 
to the huh. Into these centre blocks VY - shaped 
wooden blocks are fitted, a bed of rubber being 
interposed. This serves in a large measure to insulate 
the outer from the inner portion, while the surface of the 
rubber is so large thatits elastic property is not destroyed 
by heavy weights. It is claimed that by this system of 
tangential construction shocks due to unevenness of the 
road are distributed throughout the wheel and not trans- 
mitted to the nave. The tread is composed of rubber 
and fibre specially treated with rubber, and also wood 
blocks, which give a soft and elastic surface, being at the 
same time non-skidding, resilient, and silent. The wood 
used in these wheels is impregnated with a special rubber 
solution, which renders it more elastic, and impervious 
to the effects of wet or dry, heat or cold. This wheel is 
said to have proved highly satisfactory under severe tests. 
It is made by Tangent Wheels, Limited, 15, Vincent- 
street, Liverpool. The other new aspirant to favour is a 
composite wheel made by Stagg and Robson, Limited, 
Selby. For heavy vehicles the hub and rim are made of 
cast steel, and the spokes of hard wood, a combination 
which is claimed to give the desired degree of resilience. 
The hub has tapered recesses cast all around it, and into 
these the spokes are driven under immense hydraulic 
pressure. The inside of the rim has also pockets cast in 
it zig-zag fashion, and into these the outer ends of the 
spokes are pressed alternately from opposite sides, being 
afterwards secured by clips and bolts. This wheel has 
also borne severe tests we are informed. 

Among the exhibits of spring wheels the Glyda hub, 
shown by the Resilient Hub Syndicate, 32, Victoria- 








put the working cost of these at close upon 3d. per ton 

mile when working under favourable conditions; this | 
figure including cost of running, repairs, depreciation, 

and other incidental expenses. Apart from the matter | 
of cost, the advantages of being able to place goods on a 
wagon at the door of a factory and deposit them at a | 
customer’s warehouse independent of the cost and delays | 
frequently necessary when carried by railways, and the 
necessity of loading and unloading several times, are 
also to be considered. 

In omnibus traffic—a subject which is receiving very 
considerable attention at present—the cost of operation 
is affected very largely by the tire item. With solid 
rubber-tired wheels costing from £80 to £9 per set, this 
expense alone will not, perhaps, be far short of 23d. per 
’bus mile. If to this be added, say, 7d. or 8d. per mile 
for wages, depreciation, fuel, upkeep, and interest on 
capital, prospective purchasers can form a rough idea of | 
the receipts which are necessary to produce a profit. | 
The public service vehicles belonging to a company at | 
Hastings show receipts, we understand, of 16-15d. per 
mile, but this figure is probably higher than would 
obtain generally. There seems to be a growing convic- 

tion that for loads up to 2} to 3 tons, if not higher, 
petrol - engined vehicles have advantages, while for | 
omnibus work involving even heavier loads, the internal- 
combustion engine is also being chiefly adopted. Clark- 
sons, Limited, is perhaps the only firm of importance 
which is retaining the steam engine for omnibus work. 

In steam wagon building there is a marked tendency | 
on the part of the constructors to revert to the locomo- | 
tive type of boiler, which traction engine builders will | 








bably M.D. cordite, but here again this is not definitely 


in favour. 





| without communicating this movement to the axle. 


| tion—Fig. 2, on page 290. 


| the heavier wagons. 
| parts to a minimum the engine has only one cylinder, 
| 4in. by Tin., and to facilitate starting the transmission 
| gear may be thrown out by friction clutches and speeds 





Fig. i—THE LANCASHIRE STEAM MOTOR CO.’S PETROL OMNIBUS 


street, Westminster, attracted much attention, and the 
inventor may be said to have succeeded in a fair measure 
where many have failed. Briefly, the invention consists 
in interposing a number of short helical springs between 
the axle and the spokes of the wheel. The felloe of the 
wheel is thus enabled, within certain limits, to move up 
and down, to compensate for unevenness of the road, 
A 
short run which we were invited to take on a motor car 
fitted with wheels having Glyda hubs demonstrated its 
easy running, and that lateral stiffness has not been 
sacrificed by the innovation. Whether any advantage is 
gained, however, in absorbing the shocks in the hub, and 
hence below the axle, instead of above, by long plate 
springs between the axle and carriage body, is open 
to question. To save the power lost in~ surmounting 
inequalities of road surface, the resilience must be appar- 
ently at the point of contact between the wheel and the 
road itself, as in the pneumatic tire. 

Amongst the new commercial vehicles is a two-ton steam 
wagon, built by Mann’s Patent Steam Cart and Wagon 
Company, Limited, Leeds. This is shown in the illustra- 
It has been designed to supply 
the demand for an inexpensive and simple machine to 
carry small loads at a speed in excess of that allowed by 
To reduce the number of working 


can be changed without stopping the engine. If stopped 
upon the road the engine can continue running and 
pump water into the boiler to prevent steam blowing 


hail as a triumph. In cases where the locomotive boiler | off, and again put into gear for travelling without shock. 
is not used, the vertical fire-tube generator seems next | There is a powerful foot-lever brake acting upon a drum 
Water-tube boilers, although possessing many | on the intermediate shaft, which will easily hold the 
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wagon when out of gear on a steep gradient, also a screw 
brake acting upon the rims of the main road wheels. 
The pump is slow running, and being below the level 
of the tanks is always flooded. The engine and quick- 
running gear both work in the same oil bath. The boiler 
is of the short locomotive type, with fire-door and 
bunker arranged so that it is unnecessary to stoop either | 
to stoke or shovel fuel out of the bunker. The engine 
is mounted upon long springs to reduce vibration to a 
minimum when travelling at full speed. The steering 
lever, starting and reversing levers are all conveniently 
arranged, so that it can easily be driven by one man. A new 
five-ton wagon, having a locomotive type boiler bolted to 
the main frame, and a compound engine 4}in. and 6fin. 
by Tin., completely boxed in with the gearing, is also 
shown by this firm. 

The Yorkshire Patent Steam Wagon Company’s exhibit 
is & wagon embodying- this firm’s well-known special 
features, which have been modified to comply with the 
new Government regulations. The boiler has been en- 
larged, and now has 60 square feet of effective heating 
surface and 3:35 square feet of grate area. The long- 
stroke engines are placed outside the wagon frame and 
drive the rear axle by means of spur gearing. The tare 
of this wagon is 4 tons 17 ewt. Messrs. J. Robertson 
and Son, Fleetwood, show a steam tipping wagon. The 
main features of the motive mechanism have already 
been described in these pages. The tipping of the body 
is controlled from the driver’s platform by a hydraulic 
ram, the pressure for which is provided by an independent 
steam pump. A new feed-water heater and filter is now 
provided with these vehicles. Foden's Limited, of Sand- 
bach, have reconstructed their wagons in order to bring 
them within the five ton limit, and these now weigh 
4 tons 15 ewt. without the body. The boiler is of the 
locomotive pattern, as before, and has 80 square feet of 
heating surface. The engine, placed on top of the boiler, 


clutch and the gesr-box a universal joint is fitted. Two 
control levers are fitted, one for the second and third 
speeds, and the other for the slow speed and reverse. 
There are two double-acting brakes, one operating on 
the gear shaft, and-the other on drums secured to the 
road wheels. The latter are of the Leyland composite 
pattern, the driving wheels having twin 5in. rubber tires, 
and the steering wheels 5in. single rubbertires. The front 
wheels are 2ft. 8in. diameter, and the driver's 3ft. 5in. 


| diameter. The Hunslet Engine Company, Limited, Leeds, 


exhibits a four-ton wagon which is propelled by a three- 
cylinder petrol motor, 120mm. by 120 mm., capable of 
developing 20 horse-power, and is fitted with the Hagen 
system of transmission, by means of which, and with a 
constant speed of the engine, variable speeds from zero 
to maximum can be obtained. In this remarkable trans- 
mission gear neither clutch, belts, chains, or toothed 
wheels are employed. An adjustable crank imparts a 
variable motion to connecting-rods, which drive a disc on 
the live rear axle through reciprocating levers and cramps. 
Link mechanism, operated by a hand wheel from the 
driver's seat, varies the gear ratio by adjusting the throw 
given to the connecting-rods, and hence to the levers and 
clamps. We hope to be able to describe this remarkably 
interesting mechanism fully in an early issue. The 
wagon shown at Islington is of substantial construction, 
and gives the impression of soundness and simplicity of 
design. Amongst the exhibitors of commercial vehicles 
whose exhibits have not been alluded to are: E. 5S. 
Hindley and Sons, with a five-ton steam wagon, having an 
improved locomotive type of boiler, which is constructed 
in such a manner that the barrel of the boiler is full of 
water, and the water level is always maintained well 
above the crown of the furnace, however steep the gradient 
might be on which the wagon is working; the Hercules 
Motor Wagon Company; Savage Bros., Limited, King’s 
Lynn; Jesse Ellis and Co., Limited, Maidstone; Bristol 











Fig “2—MANN’'S£2-TON STEAM WAGON 


is compound, with cylinders 4in. and 6}in. by Tin. stroke. 
Two speeds are provided, the ratios being 8 to 1 and 
24to1. The frame is of 6in. channel steel, and the driv- 
ing axle is 4}in. diameter. The reversing motion is of 
the ordinary link type. The power is transmitted by a 
pair of spur wheels acting on a compensating gear by an 
extra strong roller chain. The car is mounted on 
laminated springs, with steel axle guards containing the 
sliding axle boxes. The travelling wheels are extra large, 
the front wheels 3ft. by 5in. on face, and the back wheels 
4ft. diameter by 10in. on face. 

The Lancashire Steam Motor Company, Limited, 
Leyland, show, in addition to a standard steam dray, a 
moter omnibus to carry thirty-six passengers, which is 
propelled by a four-cylinder Crossley petrol motor. As will | 
be seen from the illustration, Fig. 1, p. 289,this omnibus is 
of taking appearance. The engine is capable of develop- 
ing 30 horse-power on the brake when running at 1000 | 
revolutions. The cylinders are 4}in. diameter by 5}in. 
stroke. All the valves are mechanically-operated from 
separate cam shafts. The induction valves are of nickel | 
steel, and the exhaust valves of a special hard bronze | 
alloy. The carburetter is of the well-known Crossley | 
type, and the Simms-Bosch low-tension magneto ignition | 
is provided. The main frame of the vehicle is of channel | 
steel 4}in. deep by 2}in. wide. The transmission gearing | 
is a special feature, and all the wheeis, excepting that for | 
the reverse, are always in mesh—a feature which will 
commend itself for omnibus work with its frequent | 
stoppages. Three forward speeds, namely, three, seven | 
and twelve miles per hour, and one reverse speed of | 
three miles, are provided. The wheels are of large | 
diameter with broad face. The distinguishing feature of | 
the gear is the automatic engaging of the slow-speed | 
wheel, which, when changing over, should the driver | 
miss his gear, the slow speed comes into gear auto- 
matically, and prevents the vehicle running backwards. | 
The arrangements of gears is such as to make it impossible | 
for the driver to get two speeds into gear at the same | 
time. The whole is enclosed in a metal casing, and runs | 
in an oil bath. A spherical thrust block supports the | 
propeller shaft, and takes the thrust and torsion off the | 
back axle, and allows for travelling over uneven roads | 
without straining the engine gearing or frame-work. On | 
the end of the propeller shaft is a bevel pinion which 
engages with the bevel wheel bolted to the differential 
gear-box on the hind axle, Between the metal-to-metal | 


| machine-cut patterns. 


Wagon and Carriage Works Company, Limited ; Thames 
Engineering Works; John Stewart and Son, Limited, 
Blackwall; St. Pancras Ironworks Company, Limited, 
whose wagon we described last week; Richard Garrett 
and Sons, Limited, Leiston; and William Foster and 
Co., Limited, of Lincoln. The last-named firm. show a 
compound steam tractor, weighing 4 tons 14 cwt., to haul 
8 tons, which has been built with extraordinarily large 
water tanks, arranged saddle-fashion. These tanks have 
acapacity of 260 gallons of water. The boileris designed 
for a working pressure of 210]b., and the engine cylinders 
are steam jacketed. The hind axle bearings are hung on 
Foster’s arrangement of compensating levers, bearing on 
a single laminated carrying spring, which ensures vertical 
and parallel movement of the hind axle with the fixed 
position of the intermediate shaft. The fore axle is also 


| mounted on a laminated spring. The gearing, which is 


arranged for two speeds, three and six miles per hour, is 
made of the best crucible cast steel, moulded from 
The steering gear is of the usual 
traction engine type. 

There are not many features that call for special com- 
ment among the pleasure vehicles. Mention may, how- 
ever, be made of the Rational petrol motor car, which is 
shown for the first time. In the design of this carriage 
the objects of the constructors, the Heatly-Gresham 
Engineering Company, Royston, have been to provide a 
vehicle that will run on solid tires. The chief features of 
the motive mechanism have already been dealt with 
somewhat fully in Tae EncingER, but we may briefly 
recapitulate that they include a two-cylinder 10-12 horse- 
power horizontal engine, an ingenious form of epicyclic 
gear giving two speeds and reverse, and a single chain 
drive on to a rear live axle. All the working parts are 
unusually easy of access, and the lubrication of the 


| cylinders is effected by a small rotary pump, which lifts 


the lubricant from a well in the bottom of the crank 
chamber. The engine, to conform to the prevailing 
fashion, is placed inside a bonnet, but no practical diffi- 
culty would be found in fixing it below the body of 
the car entirely. Such an arrangement is, we understand, 
being adopted in the construction of a number of motor 
cabs which are being built by this firm for a London 
company. An extended’ experience which we have had 
with the Rational car enables us to confirm the claims 
which its builders make for it for simplicity and trust- 
worthiness 





INTERNAL COMBUSTION ENGINES. 

Ar a meeting of the Liverpool University Engineering 
Society, on Tuesday, March 14th, Professor Burstall delivered 
a lecture entitled ‘‘ The Theory of the Internal Combustion 
Engine.’’ Briefly reviewing the history of the science 
of the gas engine, the lecturer explained that the 
cylinder of a gas engine had been considered as a pipe filled 
with a mixture of gas and air, which, when exploded at one 
end, produced an explosive wave which travelled at a very 
high velocity to the other end of the pipe. Many experi- 
menters had attempted to find the velocity of this wave, but 
they had worked at pressures much below those which occur 
in the gas engine, in which, moreover, the conditions are 
very different to those in the pipe, and hence the actual 
velocity of the explosive wave in the gas-engine cylinder 
could only be conjectured: it was probably of the order of 
69,000ft. per second. To ensure complete combustior, it is 
essential that each elementary particle of gas shall be sur- 
rounded by air, and the size of the particles into which the 
gas must be divided is a matter of considerable importance. 
In some experiments which Professor Burstall had carried 
out ona Diesel engine, he found that combustion was far 
from being complete, but that by boring holes 4 mm. 
diameter in the rings on which the oil drops before entering 
the cylinder, the difficulty of incomplete combustion was 
overcome. He concluded, therefore, that. the particles 
should be about 4 mm. diameter. 

In the early scientific study of the gas engine one of the 
first methods of investigation was the calculation of the heat 
energy developed in the explosion of the gas, and this was com- 
pared with that shown by the indicator card, on the assump- 
tion that the heat developed was proportional to the rise of 
temperature. This indicator diagram, however, showed that 
about 60 per cent. was still unaccounted for. If an adiabatic 
expansion curve was drawn on the diagram from the point at 
which expansion begins, it was found to lie below the 
actual expansion curve. The difference between the two was 
considered to be due to heat received during expansion, and 
the theory of ‘‘after-burning’’ was dev Ben Dr. Otto 
accounted for this phenomenon by the assumption of strati- 
fication of the gas. MM. Mallard and Le Chatelier have, how- 
ever, since discovered that the specific heat of the gas is not con- 
stant, and hence the heat developed is not proportional to the 
rise of temperature, but that a term of the second power must 
be introduced. Mr. Burstall has applied this to the gas 
engine, and has been able to account for nearly all the 
missing heat. From this he concludes that the theory of 
afterburning is incorrect, and that the combustion is com- 
plete at the point of maximum temperature, the adiabatic 
expansion curve, making proper allowance for the variable 
specific heat, practically coinciding with the actual expansion 
curve. 

The lecturer then considered the explosion of gas of various 
qualities. Gas containing a large proportion of carbon mon- 
oxide gives a short explosion line, while that containing a 
large proportion of hydrogen gives a longer explosion line. 
He had measured the variation of temperature throughout 
the cycle by means of an electrical thermometer, running the 
engine slow enough to allow the thermometer to follow the 
changes. On plotting these temperatures and comparing 
them with those obtained from the indicator diagram, by 
means of the formula P V = RT, he found that on the 
expansion curve the measured temperatures were several 
hundred degrees below those calculated, while on the com- 
pression curve they closely agreed. 

On shifting the position of the thermometer bulb he found 
that the temperature was much less near the walls of th> 
cylinder than further away, from which he concluded that 
the cylinder walls were subject to very much lower tempera- 
tures than those obtaining in the centre of the cylinder. He 
has found that above a certain limit the higher the tempera- 
ture of explosion the lower the efficiency, and also that below 
that critical temperature the efficiency falls off. 

Some interesting figures showing the effect of compression 
on the efficiency of the gas engine were given. Dr. Otto 
compressed to 30 lb. per square inch and obtained 15 per 
cent. efficiency. Modern engines compress to 90—100 lb. per 
square inch and get 23 per cent.; the Diesel engine com- 
presses to 600 lb. and obtains 41 per cent. 

The high temperature produced by the compression 
increases the economy, as it raises the temperature at all 
points. The danger of premature ignition may be averted by 
several devices, among them being scavenging and the injec- 
tion of water into the cylinder after the exhaust stroke. The 
heat lost in the exhaust cannot be calculated, as in the other 
parts of the cycle, since immediately the valve lifts air from 
the outside mixes with the gas and the conditions are com- 
pletely changed. 

In the discussion which followed, Mr. Atkinson, of Messrs. 
Crossley Brothers, said that he found that increased compres- 
sion raised the temperature at all points except the exhaust, at 
which point the temperature is lowered. He considered that 
variable specific heat did not account for all the phenomena, 
but that much was due to the skin effect of the cylinder 
walls. Professor Burstall, in his reply, said that there could 
be but little skin effect, as the cylinder walls showed no 
traces of being subject to high temperatures. Replying to 
another point, he stated thatif the gas engine was to be used 
for marine propulsion, it would be asthe gas turbine, and not 
the reciprocating engine, 








Lerps UNIveRsIty ENGINEERING Soctety.—The production of 
acetylene gas and its uses was the subject of a paper recently read 
before the members of the Leeds University Engineering iety 
by Mr. A. C. Ward. The author traced the history of acetylene 
gas from its discovery by Edmund Davy in 1836 to the present 
time, and described the general principles of the electric furnace 
employed in making calcium carbide. e emphasised the necessity 
for absolute purity in the materials of this composition, which is 
the product of tho fusion of carbon and lime. Generating plants 
for acetylene are of three principal types—drip, dip, and carbide 
to water. Of these three the lecturer considered the last the best. 
He dealt with possible impurities, and detailed the methods of 
purification adopted. He advocated purifying immediately before 
consumption, rather than before storage; 30 to 40 candle-power is 
the general illuminating power obtained from one cubic foot of 
acetylene at a pressure of 2-5 to 3 inches of water, the average 
price in Great Britain being 5s. 7d. per hundred feet. It was 
recommended that acetylene burners should always be allowed to 
consume the exact amount of gas for which they are made. This 
gas is not at present very much used for power purposes, although its 
suitability has been demonstrated. Its cost for this purpose is 
under 2-6d, per horse-power hour. In conclusion, the lecturer 
pointed out that acetylene gas was never intended to compete with 
- gas, but as a substitute where coal gas is not readily 
obtainable, 
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RAILWAY MATTERS. 


Ir is stated that the new railway between Kowlcon and 
Canton will be opened in four or five months’ time. 


Ir is stated that the Bavarian Government is planning 
the introduction of electric traction on several trunk line rai‘roads 
like the Munich and Lindau, which is 136 miles in length, 


Ir is stated that a company is to be formed to build 
an electric ycosen | from Montreal to Lonquenil and through other 
parishes of Chambly County, 


Tue Indianapolis and Cincinnati Traction Company 
has, it is stated, spews a physician at each of the towns and 
cities through which the line runs, with instructions to attend the 
injured in case of accident upon the line. 


Tue Cairn Valley Railway, connecting Dumfries and 
the picturesque district of Moniaive, was recently formally opened. 
it extends eighteen miles, with six stations, and follows the course 
of the river Cairn, which it crosses four times, 


Tur directors of the Midland Railway Company have 
appointed Mr. Samuel Bower as assistant accountant of the com- 
pany. Mr. Bower, who is a Derbyshire man, has been in the 
accountant’s department upwards of thirty-five years. 


Tur Guatemala Street Railway Company has decided 
to change the system of traction from mules to electricity. Watcr- 
ower up to horse-power will be developed and transmitted some 
8 miles. The company is now operating 10 miles of track. An 
additional 5 miles will be added. 


Tue arrangement arrived at between the Midland and 
Hull and Barnsley Railway companies is that the latter company 
shall run its own trains, both goods and passengers, into the Mid- 
land Company’s stations at Sheffield, instead of the traffic Leing 
exchanged at Cudworth, as at present. 


Tue Canadian Government has paid some £12,000 to 
the Lake Superior Corporation as bounty at the rate of 12s, 4d. 
per ton on steel rails manufactured at the The bounty was 
supposed to apply only to structural steel; but the Corporation 
argued that it should be paid on steel rails as well, which was sus- 
tained by official legal opinion. 


Tue question of the aating up of the North-Western 
Railway of India will, it is believed, says Jgdian Enginerring, be 
taken up by the new Railway Board. The Ghaziabad-U mballa Sec- 
tion will probably go to the Oudh and Rohilkhand Railway, but it 
would be a bad day for the North-Western Railway when this 
branch is sliced off from its trunk line. 


Tue street railway companies of Chicago have notified 
the Corporation Counsel that they will comply with the ordi- 
nance recently passed by the City Council which requires that the 
temperature of cars be kept at pots Fah. Thermometers are 
to be installed in the cara, and a supply of cards is to be kept at 
hand upon which patrons may send to the city complaints concern- 
ing the temperature of the cars, 


A Great deal of interest is taken in New England over 
the surveys which the New York Central Railroad is making 
between Springfield, Mass., and Golden’s Bridge on the Harlem 
Railroad, with a view to complete a line of its own between Boston 
and New York. At the present time the New York trains of the 
Boston and Albany division have to make 135 miles of the journe 
over the lines of the New York, New Haven and Hartford Rail- 
road. The chief interest liesin the increased and possibly cheaper 
freight facilities which would thus be provided. 


Ir is said that one of the big American railways has 
installed a new signal lamp that is something of a novelty on the rail- 
road. The lamp is used only on the dwarf switches, and will burn 
seven days and nights without being attended to. Itis fitted with 
strong reflectors, which throw a powerful light that will penetrate 
the ‘thickest fog for a considerable distance. It cannot be ex- 
tinguished by the strongest wind, and is a great improvement 
over the old-time oil lamp. Several of these lamps have been 
placed along the tracks in the yards of the company and burn all 
day and night, 


A FORMAL agreement has now, says the Railway News, 
been concluded between the North-Eastern Railway Company and 
the Agricultural Organisation Society for the running of a motor 
wagon service to Brandsby in Yorkshire, and that the foundation 
stone of the depdt to be established by the Agricultural Organisa- 
tion Society at that place will be laid on 28th April. Negotiations 
are proceeding with a view toa similar arrangement being made 
with the Great Western Railway Company in the neighbourhood of 
Worcester, and it is said that the matter jwill shortly come 
before the Great Western directors. 


THE report by the directors of the Highland Railway 
for the half-year ended January 3lst states that, after providing 
for debenture interest, tempo loan interest, and bank and 
general interest, &c., also dividend on Dunkeld Lien stock, and the 
other preference dividends, and, having placed £1000 to bridge 
renewal fund, there is a balance of "E34, 462, out of which the 
directors propose that a dividend be declared on the ordinary 
stock at the rate of 2 per cent. per annum, carrying forward a 
balance of £8818 to the credit of the current half-year’s accounts, 
— £7946 carried forward in corresponding half-year of 
1903-04, 

In the year 1903 the gross oma of all the railways 
in the United States amounted to £396,009,772. Over70 percent. 
of this revenue came from the goods traffic; a little less than 
22 per cent. came from the passenger traffic; and the rest from 
mails, payments by “express companies,” and miscellaneous 
sources, Except in the extreme North-east and the Far West the 
passenger revenue is nowhere more than 24 per cent., nor the goods 
revenue less than 70 per cent. of the total earnings. Jn the 
extreme North-zast, where the proportion of passenger revenue is 
much greater than anywhere else, it amounts to about 38 per cent. 
of the total earnings in that district. 


AN interesting comparison of two large locomotives on 
the New York Central Railroad—one propelled by steam and the 
other by electricity—shows that the steam locomotive, on a total 
length of 67ft. and a total weight of 162 tons, can develop a 
maximum horse-power of 1800; but the electric locomotive, on a 
total length of 37ft., and total weight of only 95 tons, can develop 
a maximum horse-power of 3000; or 31-5 horse-power per ton, as 
against 11-1 horse-power 9g ton. The starting pull of the 
electric locomctive is 32,000 lb., while that of the steam locomotive 


is 25,900 lb. At the speed of the latter increases, the’ pull falls 
very rapidly, until—as shown on the testing plant at St. Louis—it 
is only Ib, at 564 miles per hour, and 5200 lb. at 75 miles per 
hour, 


THE recent negotiations between the Russian Ministry 
of Finance ani representatives of the leading Russian ironworks 
with regard to the contemplated important orders for the supply 
of rails have been fruitless. It appears that the makers asked 
prices very much higher thao those of last year, as the demand 
has risen considerably, in view both of forthcoming railway con- 
struction and also of the fact that the Government is relaying 
the Siberian Railway with a heavier type of rail, It has been 
decided to hold a conference of representatives of the Ministries 
of Ways of Communication, the Imperial Domains, and the Ex- 
chequer, and of the various ironworks, If the makers repre- 
sented at tho conference in question still refuse to reduce their 


NOTES AND MEMORANDA. 


Ir is estimated that the world’s annual consumption 
of rubber is about 60,000 tons, valued at about £16,000,000 in all. 


Arc-Lamp carbons, when made with 50 per cent. 
wane of calcium carbide, are said to emit a more brilliant 
ight. 

Tue Mexican Government has compiled statistics 
showing that there are only thirty-nine ironfoundries in operation 
in Mexico, 

In England “petrol” is gasoline, kerosene is called 
paraffin, and alcohol is spirits of wine, We ought, says the 
American Machinist, to ‘‘get together ” if possible on these names 
for things in such common use. 


In Iceland education is compulsory; there are no 
illiterates, and the standard of living is high. The foreign trade 
of Iceland per capita is far greater than that of any of the great 
commercial nations. They are fortunate in being able to offer 
sufficient exchangeable goods, 


Tue Westminster City Council between the hours of 
midnight of Saturday and Sunday entirely completed wood pavi 
in Coventry-street, W. The work involved the pulling up an 
re-laying of no fewer than 390,000 wood blocks, each pavior laying 
on the average as many as 1500 blecks an hour. 


A Goop fire-proof cement can be formed of iron filings 
140 parts, hydraulic lime 20 parts, quartz sand 25 parts, sal- 
ammoniac 5 parts, and enough of vinegar to make a paste. A 
similar cement consists of iron filings 180 parts, lime 45 parts, and 
common salt 5 parts, converted into a paste with strong vinegar. 

“ Actp metal,” often called “lead bronze,” stands well, 
according to the Engineering and Mining Journal, the corrosive 
action of mine water, and is therefore suitable for parts of 
machinery employed underground. This alloy consists of 75 per 
cent. copper, 15 per cent. lead, 9-90 per cent. tin, and 0-10 per 
cent. phosphorus, 

A sTEADY gold production is being maintained in 
Austra’asia. During the first half of the current year the five 
leading States produced 2,048,006 0z. fine gold, as compared to 
2,046,097 oz. during the corresponding period of 1903. New South 
Wales shows an increase of 40,000 oz.; otherwise the changes to be 
noted are insignificant. , 


Waat is said to be the largest electric motor ever built 
is now being installed at the plant of the Shawinigan Water and 
Power Company, Shawinigan Falls, Quebec, It is a synchronous 
motor of 8000 horse-power. The rating of the generator operated 
by this motor, on standard specifications, is 5750 kilowatts at 300 
revolutions per minute. 

ALL overhead telephone wires at Johannesburg in the 


Transvaal are to be replaced by underground wires. Each cable, 
consisting of from 104 to 612 wires, will be laid in an earthenware 


duct of 3}in. diameter. The number of ducts in a route varies 
between three and forty-five. There will be about seven route- 
miles of ducts altogether. 


Tue Governor-General of Senegal is engaged in 
installing a station for wireless telegraphy. The apparatus which 
been used hitherto for sending messages between the West 
Indian islands of Martinique and Guadeloupe is required no longer 
there ; it is being altered at a small expense, and is being set up again 
at Dakar, whence messages will be sent a greater distance by reason 
of the alterations, ; 


AccorpinG to a report issued by the United States 
Geological Survey the total production of coal in the United States 
in 1903 amounted to 319,068,228 tons, valued at 503,724,381 dols. 
This is the largest production ever known, exceeding that of 1902 
by about 50,000,000 tons. The prices for both anthracite and 
bituminous coal reached the highest point recorded in a period of 
twenty-four years, 


Iris reported, says the Electrician, that an agreement 
has been arrived at between the two Government departments con- 
cerned and the Marconi Wireless Telegraph Company for the 
installation of instruments for transmission of messages to the main- 
land from six lightships in the neighbourhood of the Goodwin 
Sands. The receiving station will be at Dover, and messages will 
be forwarded by the land lines to the nearest lifeboat station in 
case of need, 


Wir# reference to the interruption of telegraphic com- 
munication by storms, and the consequent desirability of putting 
all wires underground, it has been estimated that the expense of 
laying a 50-cable conduit between New York and Philadelphia 
would be about £1249 per mile, or £1,249,800 in all. As there are 
now in use between these cities about three hundred wires, it can 
be readily seen that fifty wires would do but a fraction of the 
necessary business, 


A 90,000 Ib. ingot, which is intended for the United 
States battleship Vermont's shafting, was recently cast at the 
National Steel Foundry Company, New Haven. The ingot is 50in. 
in diameter, and 13ft. long.. To cast it the product of two 25-ton 
furnaces was required, and it took thirty-five minutes for the molten 
liquid to flow into the moulds, Twelve other ingots of similar size 
are to be turned out by this company to form sections of the 
shafting of the battleships New Hampshire and Rhode Island. 


An American patent which relates to means for 
reducing the sparking of continuous-current dynamos has been 
granted, says the Electrician, to the Hon. C, A, Parsons. This 
object is to be achieved by winding the armature with a flat con- 
ductor of thin cross-section, and formed of insulated strands 
having a lay of one complete turn, or two or more complete 
turns, in the length of the-core of the armature. It is claimed 
that the spiral lay prevents loca] currents in the copper conductor. 


FRENCH experiments on the efficiencies of gears fitted 
for motor car service give the following results in percentages for 
new and worn gears, respectively :—Spur gearing, steel on steel, 
greased, ex to street. dust, 90 and 80; spur gearing, steel 
pinion and fibre gear wheel, 88 and 80; spur gearing, leather 
pinion and cast iron gear wheel, 88 and 80; spur gearing, steel on 
steel, running in an oil bath, 92 and 90; bevel gearing, steel and 
steel, in an oil bath, 88 and 82; universal joint, 95; roller chain, 
lubricated and exposed to the air, 94 and 92, 


Ir is reported that Professor Moser, of Trieste, has 
made a remarkable archeological discovery in a vast cave in the 
Julian Alps. His attention being directed during a visit last 
summer to some strange bones, evidently of great antiquity, he 
began a series of systematic excavations which have resulted in 
the discovery, among many other animal remains, of the skeletons 
of at least eighty primeval bears of huge size. Further finds are 
confidently expected. The cave is descri as being of great 
beauty from its crystalline formations, as well as of great size. 


Tue Secretary of State for India in Council has sanc- 
tioned the projected estimates for irrigation works in the Punjab 
at. an estimated cost of 782 lakhs. They are as follows :—(1) An 
Upper Jhelum Canal to irrigate portions of the Upper Jech Doab, 
and convey the surplus waters of the Jhelum to the Chenab River. 
(2) An yy Chenab Canal to irrigate portions of Upper Rechna 
Doab. (3) A Lower Bari Doab Canal from the tail of the Upper 
Chenab Canal for the irrigation.of the Lower Bari Doab tract. 
The canals, with their tributaries, will be respectively 562 miles, 





prices, then the Government authorities intend to place all 
their orders for rails in England and Germany. 








MISCELLANEA. 


Ir is announced that the Japanese taxes on steam and 
electric plant are to be abolished at an early date. 


Provision has been made for an amount of £20,000 to 
be spent a couple of months hence on the extension of the electric 
lighting in the old city area of Dublin. 


Wes understand that Mr. E. K. Muspratt, president of 
the Council of Liverpool. University, has offered to provide for an 
extension of the chemical laboratories at an estimated cost of 


A pespatcH has been received at the Foreign-c ffice 
from H.M. Consul at Palermo reporting that an Italian firm have 
formed a company for the erection of a cotton spinning and dy eing 
establishment in that city. 


Tue largest irrigation tunnel in the world is now under 
construction in southern Colorado, as a part of the irrigation p!an 
undertaken by the Government. The tunnel will b2 a little over 
30,000ft. in length, or nearly six miles. 


A pesparcH has been received at the Foreign-oftice 
from H.M. Consul-General at Antwerp reporting that a steamshi;) 
service has been started between Ghent and Dublin and Belfast. 
The sailings are to take place every three weeks. 


Tue naval dock at Bangkok is to be deepened and 
repaired in order to dock vessels of the size of the Siamese royal 
yacht Maha Chakri, 290ft. long, 39ft. 4in. broad, 2500 tons. ‘Ih> 
work is expected to take a year in completion, and the cost has 
been estimated at £50,366, 


Tue American cruiser Vesuvius, built several years ago, 
and ——— with dynamite guns, is to be converted into a 
torpedo t to be used specifically during peace as a practice 
vessel at the torpedo training station, Newport. As a dynamite 
cruiser she proved to be useless, 


Tue report of the Geological Survey of Burma states 
that during the past year it has been definitely ascertained that in 
the Namman coalfield, which is about thirty miles from the Man- 
dalay-Lashio Railway, good coal exists in seams 10ft. in thickness. 
This field is likely to be of importance to the railway lines in tha: 
area, 


Ir is reported from Glasgow that negotiations have 
just been concluded for the erection of a huge motor-car works at 
Alexandria, Dumbartonshire. The works proper wil! cover 20 acres, 
while 30 acres will be devoted to the building of workmen's 
dwellings. The works will give employment to over 1C00 
persons. 


Soon after Easter motor omnibuses will, says the 
Autocar, be running between Southborough and Tunbridge Wells, 
and instead of the journey taking half an hour, as it does at 
present, the time will then be reduced to eighteen minutes. The 
carrying capacity of each omnibus will be thirty-two persons— 
fourteen inside and eighteen outside. 


Tue Brussels correspondent of the Times says :—“ For 
some time past the possibility of holding an exhibition of Belgian 
arts and manufactures in London has been discussed. The Litge 
International Exhibition will open next April, and the exhibits in 
the Belgian section could be transferred to London next year so :s 
to form the nucleus of a larger collection. 


At arecent meeting of the Aéronautical Society of 
Great Britain it was announced that the president had offered 
a prize of £10 for a model fiying machine of 1 lb. weight, 
which will fly for a distance of 100 yards, and accom- 
plish the journey twice over in opposite directions. The competi- 
tion will take place in about a year’s time. 


Tue Russian Society of Civil Engineers has drawn up 
the final programme for an exhibition of the latest improvements 
in building technics and in the artistic decoration and arrangement 
of houses and apartments. The exhibition is to be held at St. 
Petersburg, in connection with the All-Russian Conference of Civil 
Engineers, in 1996, Both Russian and foreign exhibits will be 
accepted. 


Tue President of the Board of Trade has appointed 
Sir Cecil Clementi Smith, G.C.M.G., and Sir Alfred Bateman, 
K.C.M.G., to be a managing Committee for the purpose of super- 
vising the current work of the Imperial Institute at South Ken- 
sington on behalf of the Board of Trade, to which the management 
of the — was transferred by the Imperial Institute (Transfer) 
Act of : . 


A PNEUMATIC tire to carry a load of three tons per wheel 
isbeing introduced by the Palmer Tire, Limited. It is claimed that 
it will be suitable for the heaviest type of double-deck omnibus. 
The tire will be built of the ‘Airless Cord” fabric of great 
strength, and the best Para rubber. A canvas-lined tire cannot 
be made strong enough for this work, but the “airless cord ” can 
it is said, be made to almost any strength without affecting the 
resiliency. 

THE new stone dry dock at the Charlestown Navy Yard 
will be ready for service during the present month. It is one of 
the most capacious docks owned by the United States Government, 
and its pumping machinery is especially complete. It comprisés 
two 48in, centrifugal pumps, each with a capacity of 65,000 gallons 
of water per minute, and each driven by a 500 horse-power electric 
motor. ‘T'wo 8ft. suction pipes lead from the well on to the new 
dock and the other to the old dry dock. The new dock is built of 
New Hampshire granite laid on a solid concrete foundation. 


THE new air-ship now being built by Count Zeppelin 
is approaching completion near Manzell, on Lake Constance, and 
the first ascent will be made from the lake early in the coming 
summer. Although the length of the new construction will not 
-be equal to that of the former, that is, 138 yards, yet the driving 
wer of its engines will be raised from 24 to 80 horse-power. It 
is this greatly increased power of the motors that represents the 
chief alteration in the airship, and it forms Count Zeppelin’s 
main hope of success in his forthcoming attempt to navigate 
the air. 


CuinEsE labour in cotton mills is becoming more 
efficient year by year ; it is more amenable to discipline, and shows 
a greater disposition to keep steadily at work, Although it com- 
mands higher remuneration than before, its increased productive 
power makes a reduction of the aggregate number of hands 
employed possible, and brings about a corresponding diminution 
of the wages bill. In Shanghai 70 per cent. of it is female labour. 
Considering the class from which they are drawn, the hands 
display great intelligence, and with practice acquire remarkable 
dexterity. 


Tue water power of the river Clyde at Low Blantyre, 
about eight miles above Glasgow, due to the existence of a weir 
constructed early last century to afford motive power to the 
weaving mills established there—and in which the celebrated Dr. 
David Livingstone, when a youth, worked as a “‘piecer”—has 
been leased, along with a considerable area of adjacent land, to 
an Edinburgh firm, which will engage in the manufacture of 
linoleum, and of explosives, New works will be laid down for 
this purpose on ground which was formerly occupied by the 
weaving mills in question, and will afford employment to a con- 
siderable number of people. The Caledonian Railway Company 
recently constructed a new station at Low Blantyre, closely 





1092, and 1060 miles in length, and will irrigate 345 648, and 882 
thousand acres respectively. 


adjacent, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F, A, Brocknaus, 7 Kumpygasse, Vienna, 
CHINA.—Keg ty anp Watsu, Limirsp, Shanghai and Hong Kong, 
FRANCE.—Bovveav AnD CngvILLET, Rue de la Banque, Parisi 
GERMANY.—AsuEr anv Oo., 18, Unter den Linden, Berlin, 
F, A. Brocxnavs, Leipsic ; A, Twerrunyer, Leipsic, 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY. —LogscuEerR anv Co., 807, Corso, Rome ; Bocca Frunns, Turin. 
JAPAN.—KgLiy anp Watsu, Limirep, Yokohama. 
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REPLIES. 

J. A. (Hyde).—Your letter has been forwarded to our correspondent. 

F. H.—See *‘ Producer Gas,” by Humboldt Sexton, Scientific Publishin,; 
Company, Manchester; and Tookey’s ‘‘Gas Producers,” by Perciv: 
Marshall and Co, 

B. L. J.— Have the feed-water examined by a competent specialist. There 
is no general rule for dealing with cases of the kind, each one must be 
decided on its merits, and expert examination is essential. Are you 
sure the fault is due to the water? 

E. N. (Stockport) —The expression in the first case is raise it by 300 deg. 
In the second it is that the pre-ignition point is about 600. The state- 
ments are not necessarily contrasictory. The ignition temperatures of 
explosive mixtures vary between 500deg. and 600 aeg. Centigrade. 

J. B. (Camborne).--Scee ‘‘Modern Engines and Power Generators,” 
Rankin Kennedy, published by the Caxton Publishing (ompany, 
several volumes. Unlands isa large book in two volumes; it has many 
sectional drawings and technical descriptions. You will find it useful. 

R. J. (Partick).—Miller and Ravenhill’s works were at Blackwall. Mr. 
Miller died in the ‘50’s,and Mr, Salkeld then joined the firm. The 
Orchard Yard belonged to Ditchburn and Mave. and the Samuda Bros. 
opened a yard at O.chard-place, Blackwall, in ‘35, ‘36. Seaward, Capel 
and Co.'s wcrks were known as the Canal ironworks, Poplar. 
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THE MARINE GAS ENGINE. 


THERE can be no question that we come rapidly 
nearer day by day to the marine gas engine. 
Within the last week or two two authorities of such 
eminence in their own branches as Mr. Dugald 
Clerk and Mr. Yarrow have publicly expressed their 
conviction that in the not very distant future we 
shall see ships of large size propelled by the agency 
of internal combustion engines ; and it is no secret 
that several firms, both gas engine builders and 
shipbuilders, are giving to the subject careful study. 
Why the marine gas engine should he nearer to-day 
than for any time during the last ten years it is 
difficult to say, but two things are undoubtedly 
assisting its progress. In the first place, the motor 
car has made the internal combustion engine a part 
of domestic life. People who a few years ago 
wondered what mysterious things pistons and 
cylinders might be, talk now with familiarity of the 
interior organisation of petrol engines and discuss the 
pros and cons of ignition and compression, and so on, 
with far more confidence than the experienced engi- 
neer. The motor car led to the motor launch, and 
the motor launch to larger vessels, and so the 
builders and the public—who have, after all is said 
and done, an inscrutable influence upon mechani- 
cal progress, exercised possibly through stocks 
and shares — have become accustomed to marine 
propulsion without a steam engine. That is the 
popular cause of the progress. The technical reason 
is, we think, to be found in the gas producer. It is 
true the oil engine might be, and has been, used for 
marine work; but suitable fuel is not cheap, and 
it is only recently that means for burning heavy 
oils—by the aid of water injection—have been per- 
fected. The suction gas producer, on the other 
hand, provides a source of power which is extra- 
ordinarily cheap; it is easy to use, occupies less 
space than a battery of boilers, and frees the 
engineer from a host of troubles due to high 
pressures and the lack of fresh water. Already 
several small boats, canal barges, and harbour 
craft have been fitted with gas engines and pro- 
ducers in this country, and principally in Germany, 
where Herr Capitaine continues to work indefatig- 
ably at the problem. So far, indeed, marine gas en- 
gines have been of but small power, but at a meeting 
last year of the Schiffsbau-Technische Gesellschaft 


Herr Capitaine read a long paper on the subject, and 
described an engine of a novel kind which he con- 
siders suitable for great powers. With it we shall 
deal in an early issue. In this country large 
engines are not being neglected, and two well- 
known firms are quietly at work on multiple- 
cylinder motors of large power, whilst another is 
making tentative steps towards the same end by 
fitting a gas producer in a ship to fire the boilers. 
All these facts point in the same direction, and 
however much we may feel that the gas engine as 
at present made suffers from some disabilities for 
driving ships, there is no question that in the 
future Jarge vessels will be propelled by its agency. 

Amongst the problems which this subject intro- 
duces are many that belong to the engine itself— 
the inequality of turning moment, the impossibility 
of reversing, governing, and so on—whilst others 
belong to the producers and plant as a whole. The 
most serious of these is the weight of the gas 
generator itself and the apparatus for cleaning the 
gas before it is fit for consumption in an engine 
cylinder. A recognised authority on gas producers 
informs us that he sees no insuperable difficulty in 
the way of making suction producers of 500 or even 
1000 horse-power capacity; but at present nothing 
of the kind suitable for marine purposes has been 
built, and we are driven back upon quite small 
plants for the purposes of comparison. Even these, 
however, are of interest. A suction producer of 
150 horse-power stands about 10ft. high, and 
oscupies a space of about 8ft. by Sft., and weighs, 
charged with fuel, between 8 and 9 tons. The 
steam generating plant for a steam engine of about 
the same power would weigh certainly 12 to 14 
tons without water, and the boiler alone would 
occupy as much space as the producer, leaving 
the accessories out of account. On the other 
hand, the steam engine would weigh only about 
6 tons, possibly not a third of the weight of the 
gas engines as at present made. In larger size, 
however, the disproportion might be less. Designs 
have been got out for an engine of 500 horse-power 
weighing 544 tons, and fed by a producer weighing 
17 tons ; whilst engines of 250 horse-power weigh- 
ing 27 tons, with generators weighing 8 tons, have 
actually been made. It must be remembered, how- 
ever, that whereas every marine engine must carry 
with it always a large volume of water, the amount 
that is required by the gas producer is but small, 
and we shall not be very far wrong if we assume that 
when makers have turned their attention seriously 
to the design of producers and engines intended 
especially for ship use they will be able to give us a 
horse-power for plant weighing less, occupying 
less space, burning cheaper fuel, and demanding 
fewer hands to operate it. That the reciprocating 
engine can be reduced in weight is not open to 
question, and we do not agree with the opinion 
Professor Burstall has recently expressed, that if 
marine propulsion by explosion engines is to come in 
must be through the use of the gas turbine. 

In the progress of this form of marine engine the 
present year is likely to witness remarkable develop- 
ments. Besides the work that is being done in 
this country by Thornycroft, Yarrow, and Beard- 
more, foreign workers are busy, and it is reported 
that internal-combustion engines of 300 horse- 
power are to be fitted to a launch for racing this 
summer, whilst more pregnant still is the fact 
that trials of seagoing boats are to be made 
before the year is out between Algiers and 
Toulon. Everything then points in the same 
direction, and whilst he would be a rash prophet 
who would say that the days of the steam engine 
are numbered, there can be no question that a 
rival, which only a few years ago appeared insig- 
nificant, is assuming dangerous proportions. 


THE STRUCTURE OF IRON. 


Mucn# consideration has been given of late to the 
structure of steel, and many propositions are 
advanced as more or less novel by men of the 
present generation who have not made themselves 
acquainted with the work done, the information 
obtained, and the theories held by their predecessors 
in this important field of engineering. A reference 
to the pages of the second edition of ‘ Experiments 
on Iron and Steel,” by the late David Kirkaldy, 
published in 1863, will serve to show that very 
much more was known forty years ago than is 
supposed; while puzzles and problems freely dis- 
cussed then are apparently no nearer solution now. 
As, after all, commercial steel is but a form of 
iron, or iron a variety of steel, it may not be 
without profit to inquire into our existing know- 
ledge about the structure of wrought iron in the 
shape of bars or plates or rails or shafts. The in- 
quiry will be found to result in an adinission of 
ignorance rather than in the assertion that all is 
known that need be known. Let it be admitted 
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that an iron bar can be so broken that it will show 
either a fibrous or a crystalline fracture ; what are 
we to deduce from the fact, or brace of facts? Are 
we to assume that all iron is crystalline, but that 
when slowly broken the crystals are drawn out into 
fibres ? or is it the fact that all iron is fibrous, but 
that when broken suddenly such a change takes 
place that fibres are converted instantly into 
crystals? Whichever theory we adopt we find it 
unsatisfactory. On the one hand we have a pro- 
position that there is no such thing made and sold 
as fibrous iron—that, indeed, fibre cannot be 
obtained by any method of manufacture, and can 
only exist in metal which has undergone stresses 
which exceed the elastic limit of the material. On 
the other hand we have the apparently equally un- 
tenable view that the amorphous, or totally non- 
crystalline metal, will suddenly—precisely at the 
plane of cleavage and nowhere else in the bar— 
develop a beautiful crystalline structure. No case 
can be mentioned, we think, apart from metals in 
which crystallisation can take place suddenly in a 
solid. Shafts and railway axles and tires have 
been condemned over and over again after disastrous 
failures, on the ground that the metal was crystal- 
line when it ought to have been fibrous; and yet 
the crystal was developed at the moment of frac- 
ture, or else there is no such thing to be had as 
truly fibrous bars or plates or tires or axles. 

The general facts were more or less known long 
before 1863, but it remained for Kirkaldy to collect 
scattered information, add to it, and establish a fine 
reputation almost in a moment by the publication 
of his book. We shall give here a few quotations 
from the utterances of men full of authority with 
which the book abounds. Mr. Clay, of the Mersey 
Forge, said:—‘‘It seems that all wrought iron is 
more or less crystalline in its structure, and that 
the difference between what we call crystalline and 
fibrous iron only consists in the fineness of the 
crystals. It is known that a piece of good 
fibrous iron will break under a smith’s hammer with 
a long silky appearance ; if suddenly fractured by an 
irresistible blow the same bar will break crystalline, 
but the crystals will be very fine and close, and of 
a good colour.” Mr. McConnell, in the course of a 
discussion before the Institution of Civil Engineers 
in 1850, said, “‘ Whenever iron is subjected to a jar 
the fracture is square across and crystalline.” 
Robert Stephenson, at the same meeting advanced 
the curious theory that what appeared to be 
crystals are noé really crystals at all. “In a piece 
of iron with large facets, which appeared extremely 
crystalline, when one of the crystals was examined 
under a microscope, it gave much the same appear- 
ance as a fibrous surface gives to the naked eye; in 
fact, it would appear to consist of bundles of fibres 
broken through at certain angles.” Mr. Kirkaldy, 
summing up the results of his experiments, says, 
‘Tron when fractured suddenly presents invariably 
a crystalline appearance, when fractured slowly its 
appearance is invariably fibrous. The appearance 
may be changed from fibrous to crystalline by 
merely altering the shape of the specimen so as to 
make it more liable to snap.” Of steel, he says, 
‘Steel invariably presents when fractured siowly a 
silky fibrous appearance ; when fractured suddenly 
the appearance is invariably granular, in which case 
also the fracture is always at right angles to the 
length.” We seem to hear the echo of all this 
almost daily now. 

If it be true that steel behaves like iron, the fact 
ought to be kept steadily in mind, because of its 
bearing on the quality of material which fails. The 
real question at issue is this—is all steel under all 
circumstances crystalline until the crystals are 
drawn out mechanically bysome method of traction, 
time being allowed? As we have already said, it is 
equally difficult to receive or reject this theory. 
Kirkaldy lays very great stress on the time factor. 
Recently we had occasion to refer to Mr. Hopkin- 
son’s experiments on the effect of sudden stress on 
wires. He found, it will be remembered, that pro- 
vided the duration of the effort did not exceed j,55 
of a second the wire would stand more than the 
normal breaking stress. But Kirkaldy found that 
bars suddenly stressed broke with 80 or 90 per cent. 
of the stresses they would endure slowly applied. 
At the present moment the pressing need is a close 
definition of the words, “ crystalline ” and “ fibrous.” 
It is almost incredible that any sudden stress can 
produce in a rigid metal like steel a true crystalline 
texture which it did not possess before. It is 
much more easy to believe that a crystalline 
structure can undergo deformation by internal 
molecular sliding, and so become fibrous. If, 
however, this is true, then a crystalline fracture 
in a broken shaft cannot be regarded as evidence of 
bad metal. Forty years ago the theory that shafts 
broke because they became crystallised by vibration 
was stoutly advocated, and as stoutly repudiated. 
If it can be shown that in point of fact a shaft 





must necessarily be crystalline, then much that has 
been written about the fatigue of metals falls flat. 
The steel gives way because it is fatigued, not 
because it is crystalline, and a new explanation of 
the fatigue of iron and steel will have to be sought. 


INSTANTANEOUS ACCELERATION. 


Ir a body at rest be struck by a body in motion, 
we are told hy the text-books that the two bodies 
will then move together at a reduced velocity ; but 
the energy lost by one being imparted to the other, 
the motion-energy will remain unaltered. The two 
bodies will then possess that primarily all stored in 
one. Thisisa very simple, incontrovertible proposi- 
tion, its defect being that nothing of the kind takes 

lace in Nature. It is assumed that a body at rest 
is suddenly put in motion. There is no gradual 
growth of velocity. We have, in fact, what we have 
called instantaneous acceleration. It can be demon- 
strated that instantaneous acceleration could only 
be had by an infinite force acting on an infinitely 
small mass. For all practical purposes instan- 
taneous acceleration is unthinkable, and Nature 
employs various devices to elude it. A study of 
these devices is essential to the forming of sound 
theories or correct explanation of not a few pheno- 
mena with which engineers have to do. 

Let us suppose that an open truck passes a plat- 
form at a considerable speed, and that a number of 
men, say a hundred, stand in a row along the plat- 
form, each holding a block of iron weighing 20 lb. 
As the truck passes, each man throws his lump of 
iron into it. The tendency of effort is, of course, to 
impart at once the same velocity to the iron as that 
of the truck. This being impossible, tbe iron will 
roll along the bottom of the truck, and employ, so 
to speak, various devices to gain time and let it 
acquire the velocity of the truck by degrees. When 
an armour plate is struck by a shot, part of the 
energy is transformed into heat, and the shot slows 
down by degrees. For it is just as impossible to 
have instantaneous retardation as instantaneous 
acceleration. Anyone of a moderately ingenious 
turn of mind will find various examples of elusion of 
instantaneous acceleration in different ways. Many 
of these ways are productive of dead loss, while 
others present in themselves very curious and even 
centradictory conditions and problems. Thus, for 
example, the ultimate atoms of a gas must be 
elastic, or else the walls of the envelope must be 
elastic, or both; for if each were absolutely hard 
and unyielding, there could not be pressure produced 
by bombardment. Further, however, the walis 
say of a gas cylinder, are imperfectly elastic. The 
gas we may assume to be perfect; but under these 
conditions the gas molecules cannot be returned by 
the steel at the same velocity with which they 
impinged. This being so, unless the contents of a 
< megs holding gas under pressure can continually 
obtain heat from without, the pressure in the 
cylinder must fall. But it does not fall, and various 
hypotheses have been advanced to account for the 
fact. Thus Sir Oliver Lodge is disposed to hold 
that the molecules of a gas never come in contact 
with the metal at all, but with a lining of ether 
perfectly elastic. In the elasticity of the molecules 
and the metal we find the way in which instan- 
taneous acceleration is avoided. The engineer has 
now and then to help Nature; and we find com- 
pression used in cylinders to take up retardation, 
and brakes fitted to trains, and spring drawbars 
interposed between the coaches, all with the same 
purpose of directing instantaneous acceleration or 
retardation into convenient channels, so that time 
may be allowed for the transfer of energy. 

It forms no part of our purpose to deal now with 
the interesting, suggestive, and ingenious contribu- 
tions to the theory of the screw propeller for which 
our readers are indebted to Lieut.-Colonel de 
Villamil ; but, without trenching on his ground, we 
think it may be worth while to point out that the 
screw propeller probably involves in its operation 
the elusion of instantaneous acceleration in a way 
which deserves careful consideration, and if possible 
a mathematical treatment which it has not yet 
received. 

Let us suppose that a screw propeller revolves 
without slip in water, or some other fluid, in which 
it produces no acceleration whatever. If the mass 
of the fluid were infinitely great, this condition could 
be fulfilled. Again, let us suppose that the move- 
ment of the fluid in any way is absolutel 
prevented; the same result would be obtained. 
This is not possible with water; but if we postulate 
a long tube fitted with bicycle balls and stopped at 
the ends, it would seem that a screw might revolve 
through these, cutting a path for its blades, and 
progress through the tube without slip. Let us now 
prevent the forward motion of the screw take out 
the end of the tube, and suffer a constant stream of 
halls to move, so to speak astern, through the tube, 





and consider what will happen. ‘The velocity of the 
balls is, say, 10ft. per second before they come into 
contact with the screw blades. Subsequently the 
velocity will be 20ft.—that is to say, the screw hag 
produced an acceleration of 10ft. per second. Now 
very little retlection is required to show that this 
acceleration, unless eluded, must be instantaneous, 
Every portion of the screw being of the same pitch, 
the sternward movement always takes place at the 
same velocity. Each ball is struck by the screw 
blades just as really as a target is struck by a pro- 
jectile ; and running across the width of the blades, 
would be if nothing interposed, forced astern at the 
velocity due to the pitch of the propeller. It will 
be seen that this being so, a narrow blade will be as 
good as a wide one, because the first inch, let us 
say, of the advancing edge of the blade will impart 
the same sternward velocity as the last inch at the 
following edge of the blade; and the reduction in 
blade surface being accompanied by a correspond- 
ing diminution in blade friction, a great deal would 
be gained. That all this is not outside the range 
of practical engineering is proved by the compara- 
tive success of the Mangin screw with extremely 
narrow blades. 

Now, as instantaneous acceleration is impossible, 
we have to cast about to find how it is eluded by 
the water acted on by a screw propeller. Various 
inventors have tried to get over the difficulty by 
using a propeller with a gaining pitch, rising from 
nothing to the full amount. But these propellers 
are failures, because that part of the screw which 
has no pitch, or next to no pitch, must be dragged 
through the water. No matter how slow the 
velocity astern imparted to the water, the action of 
the propeller must be to produce instantaneous 
acceleration ; and the acceleration, no matter what 
the pitch, must be in essence instantaneous if 
possible ; and not being possible, it must be eluded. 

The moment a correct idea is formed of the 
method of elusion, a sound theory of the propeller 
can be framed, and not before. The tendency is to 
put water in motion suddenly. How is it put in 
motion gradually? Beginning with no velocity, 
how does it ultimately attain a speed of 20 to 60 
miles an hour ?—the last being the velocity of some 
blade tips. Unfortunately, the answer must for the 
moment be that we do not know. No one does. 
The conditions are complex to the last degree ; but 
it is at least certain that water, be it much or little, 
is sent astern—and that a screw blade could no more 
impart instantaneous acceleration to it than can the 
moving truck of which we have spoken above to 
the successive blocks of iron thrown into it. 
Putting this in another way, every swimmer who 
has dived knows that water may, in a sense, be 
regarded as a solid. Struck by the blade of an oar 
on the flat, we find the same truth set forth. The 
elastic blade of an oar, again, gives gradual accele- 
ration to the water which it drives astern. In the 
multitudinous eddies and whirls and complex move- 
ments of the water round a propeller, under a ship's 
counter, and in her wake, we see the devices by 
which the instantaneous acceleration is avoided. 
Elastic-bladed propellers have been tried; but they 
are of no use because the thrust flattens them 
steadily and their pitch is reduced while at work. 
The perfect elastic propeller, which does not pro- 
duce, or attempt to produce, instantaneous accele- 
ration, is the tail of a salmon. It is matter for 
regret that mechanical difficulties imperatively 
prohibit the use of such propellers in ships ; but it 
might be worth while to try some experiments with 
small craft, if only to supply the world with a few 
new facts in marine propulsion. 


yee 
ver 





THE LEAKAGE OF STEAM, 


THE question of the leakage of steam, which is raised 
incidentally in Professor Capper’s report to the Committee 
on Steam Engine Research, is one of those subjects which 
has received comparatively little attention from the scien- 
tific investigator, for it is essentially the practical man’s 
subject, and no amount of inquiry is likely to result in the 
discovery of any new method of preventing it. Leakage 
is covered by the one general law that its amount is pro- 
portional to the space through which it is effected, and 
the whole efforts of the practical engineers are devoted to 
means of reducing that space to the irreducible minimum 
without unduly increasing friction. It is not, however, 
to be thought that there are no problems connected with 
leakage. There are many, and some of them are perhaps 
of more than academic interest. For example, it has 
been shown by several experimenters that wet steam will 
escape past a piston whichis tight to dry and superheated 
steam. Why this should be so—and the statement is, we 
think, incontestably true—is of great interest, and 
has been urged in favour of the superheated engine. 
Again, it is admitted that there is apparently a certain 
piston speed at which leakage ceases, and Mr. Longridge 
made a good point in the discussion on Friday evening, 
when he suggested that the tests made for valve leakage 
might be vitiated by the fact that the valve and steam 
were at rest. The effect of lubrication on the tightness 
of valves and pistons is another question that is involved 
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in some mystery. The pistons of marine engines work 
without oil or grease of any kind, but if we take the 
pistons of small high-speed engines, it occasionally 
happens, presumably due to some defect in design, that 
they both bind and leak badly if lubrication ceases. On 
the other hand, if dry steam is used, lubrication appears 
to be unnecessary, at any rate as far as steam-tightness 
’ ig concerned. Some astonishment was expressed at the 
high percentage of leakage that Professor Capper had 
found past slide valves, and whilst we think there is some 
misconception as to the actual amount—the 20 per 
cent. which alarmed. Mr, Longridge only occurred 
when very little steam was entering the cylinder, 
and was reduced to 4 per cent. when a later 
cut-off was used—there can be no doubt that the extent 
of leakage past steam distributing valves of all kinds is 
more considerable than is frequently supposed. There is 
an impression that drop valves are, if well designed, 
absolutely tight. We venture to say that if anyone wiil 
go to the trouble of testiug such valves he will find, on 
the contrary, that there is nearly always more or less 
leakage past them. Whether means of further reducing 
such sources of waste are possible is a matter of some 
doubt. Two rubbing surfaces cannot remain permanently 
and perfectly in contact in every part, and there is no 
space so small that water will not pass through. We 
say water advisedly, for experiments seem to indicate 
that it is easier to prevent the leakage of steam, dry 
steam, than it is of water; but there is no reason why a 
practical attempt to solve some of the problems of 
leakage should not be usefully made. The discussion on 
Professor Capper’s report is to be resumed next 
Friday, and it will be more appropriate after its con- 
clusion to consider it critically. We have touched 
upon leakage because it has nothing whatever to do 
with the report, and it is to be regretted that the whole 
subject was not relegated to an appendix, and not 
allowed to confuse the essential issue, which is, we 
believe, the value of steam jacketing. The author might 
well have remembered the wise observation that 
one should not bring jewels to market in a sack of corn. 
The value of the corn is not questioned, but its presence 
obscures the more valuable jewels. We trust that when 
the debate is resumed speakers may be persuaded to stick 
to the real questions at issue, and to admit the justice of 
the corrections for leakage. 








DOCKYARD NOTES. 


A Commission has recently been carrying out tests at 
Cherbourg with the submersible Aigrette and the submarine Z 
with a view of ascertaining the comparative efficiency of these 
new types of craft. The Aigrette has been designed by 
M. Laubceuf, who was also responsible for the Narval, to 
which boat it has a close resemblance, although the dimen- 
sions are much larger. The submarine is an enlarged copy of 
the Lutin. The tests were to have lasted a month, but at the 
end of a fortnight the Commission had fully made up its 
mind as to the vast superiority of the submersible over the 
submarine. With an increase in dimensions the submarine 
was lacking in stability, and behaved badly at the surface, 
while the Aigrette proved herself to be a very seaworthy 
vessel, and to be satisfactory in every respect. The result of 
this test is that the new submarines of 450 tons will be 
countermanded and replaced by submersibles of about the 
same displacement. Nevertheless, the Commission is of the 
opinion that the small submarine is an invaluable weapon of 
defence, and it is therefore proposed to advise the Minister of 
Marine to construct purely defensive submarine boats of 
100 tons and submersibles of 400 tons, with a sufficient range 
of action to engage in offensive tactics. 








Yarpbs upon the aftermast are going the same way as gafis 
—that is to say, they are to be abolished except in flagships, 
which will carry both gaffs and yards on the main. The 
advantages are two-fold. In the first place, the flagship will 
be clearly recognisable by other ships in the fleet. In the 
second, a perfectly useless and dangerous ornament is done 
away with. Top hamper which, if shot away, will tumble on 
deck and do damage, is just as well disposed of in peace as in 


war, 





THE 6in. gun is to have a new lease of life. In the future 
it is to be the anti-torpedo-boat gun, taking the place of the 
12-pounder, which is too small to be effective against 
destroyers. This point has been urged in THE ENGINEER 
for two years or more. 





Next month the London returns to Portsmouth to pay 
off, and recommission all standing without repairs. This 
makes the fourth big battleship so treated. 





FRENCH Algerian defence is being re-organised—not before 
it was needed, if all tales be true. Under the new scheme 
Algiers, Oran, and Philipville will each receive twelve torpedo 
boats, three submersibles, and three submarines. Bizerta is 
already similarly equipped. A destroyer, as division flag- 
ship, will be stationed at Oran. 


Tue cruiser Grafton, which arrived at Portsmouth to pay 
off on the first days of the present year, will be paid off on 
the 31st March, and be recommissioned as gunnery tender in 
place of the Narcissus. Like the ‘‘narsty sister’’—as the 
majority of naval men call her—the Grafton will carry an 
assorted armament in place of her 6in. guns. 





THE Japanese battleship Kashima, of which we give full 
particulars on page 288, was successfully launched on Wed- 
nesday afternoon from the Elswick shipyard of Messrs. Sir W. 
G, Armstrong, Whitworth and Co., Limited, It may be of 
interest to learn that this vessel is named after the Japanese 
‘‘God of War,” and the event created more than usual 
interest and attention owing to the present war, and to the 
fact that when completed she will be one of the most power- 
fully-equipped and speedy battleships afloat. She is the 
tenth war vessel built for Japan at Elswick. 








_ Tur Lancashire and Yorkshire Railway Company has 
Just installed at its Chapel-street Station, Southport, an automatic 
ticket-issuing machine, 


| 
THE NATIONAL PHYSICAL LABORATORY. 


At the invitation of Sir William Huggins, president of the 
Royal Society, and Lord Rayleigh, alargenumber of gentlemen 
assembled at Bushey House, Teddington, on Wednesday last, 
to meet the Board of the National Physical Laboratory, and to 
inspect the different departments, all of which were open to 
inspection, the apparatus being carefully explained to the 
visitors by Dr. Glazebrook and fis assistants. The report of 
the Executive Committee, which is in our hands, shows that 
the work done in the past year was most satisfactory; it 
gives also the probable outline of future developments. The 
work done in the engineering department in 1904 included 
further investigation of the effect of wind pressure on struc- 
tures. A revolving steel frame, carrying the pressure plates 
and models of structures, has been fitted to the 50ft. 
steel tower which was erected for the purpose of 
observation of wind pressure, The resistance of materials 
under alternating stresses was also investigated, a 
testing machine for carrying out this work having been 
specially constructed in the workshops. For the study of the 
slip bands and cracks developed in the specimens during the 
tests, a special dark room has been fitted up in the engineer- 
ing workshop, and eS. with a complete photomicro- 
graphical outfit. Research work was also carried out for the 
determination of the specific heat of superheated steam. 
Much useful experimental research has been undertaken in 
the electricity department, including an inter-comparison 
of the mercury standards of resistance which were constructed 
in 1903. The investigation of certain anomalies of Clark and 
cadmium cells has been continued. Experiments have been 
made to determine if there is any difference between the 
E.M.F. of the H form of cell, and the tube or Board of Trade 
form. Latterly the H form has been assumed to have a 
smaller E.M.F. by 0°0004 volts, but the results obtained at 
Bushey House showed conclusively that no difference so 
great as four ten-thousandths of a volt exists. The construc- 
tion of the electrical portion of the ampére balance for the 
British Association has been the principal work of the year 
in this department. Electrical research work for the Engi- 
neering Standards Committee is in progress, and includes a 
series of experiments to determine the maximum temperature 
to be allowed in electrical machinery. Experiments on the 
distribution of temperature in commercial transformers are 
shortly to be commenced. 

In the metallurgical section much useful work has been 
done. Besides the ordinary practical work, two researches 
have been completed during the year, which include the 
determination of a very wide range of properties of a series 
of nickel, carbon, manganese, and iron alloys, and an investi- 
gation of the critical ranges of heating and cooling of 
modern high-speed tools. All the other departments a 
been equally active, and the results obtained throughout 
are most gratifying. pee, | the year the number of tests 
made in the laboratory rose from 1330 to 2006, and the fees 
increased from £350 to £976. For special recearches and 
inquiries an extra £1498 was received. Large additions 
were made at the latter part of the year to the subscriptions, 
and these turned what was expected to be a loss into a 
financial gain. The total expenditure for the year was 
£12,257 3s. 7d., and the receipts amounted to £12,753 3s. 9d. 
The Treasury has agreed to increase the annual grant from 
£4000 to £5500, and is willing to consider an increase for 
1906-07 to £6000. The Committee also requested that a sum 
of £30,000 should be provided for new buildings and equip- 
ment. But the Treasury feels that this somewhat extensive 
programme is one which, having regard to the financial 
exigencies of the time, and the numerous other demands on 
the Exchequer, can only be carried out by spreading the 
expenditure over a number of years. 











SPEED TRIALS OF THE TURBINE LINER 
VICTORIAN. 


THe first turbine steamer built for the regular mail and 
passenger service on the Atlantic—the Victorian—has passed 
successfully through a series of speed and manceuvring trials, 
and sailed on her maiden voyage from Liverpool to Halifax 
on Thursday of this week, the 23rd inst. Although a con- 
siderable number of turbine-propelled vessels for river and 
Channel service have now been produced, and have demon- 
strated the practicability and the advantages of the turbine 
over the reciprocating engine of even the most perfectly run- 
ning type, and although lengthy and exposed single voyages 
have been successfully made by steamers so propelled, none 
had been designed and produced for regular high-speed 
service on the Atlantic, when in October, 1903, the Allan 
Line Company determined to adopt turbine engines in a 
17-knot mail and passenger steamer for their Liverpool and 
Canadian service, then underway in the shipyard of Workman, 
Clark and Co., Belfast; very shortly after they placed an 
order for a duplicate steamer with Alexander Stephen and 
Son on the Clyde. 

Particulars of both vessels as regards their dimensions, 
general arrangement, and propulsive machinery were given 
in THE ENGINEER for December 30th last, on the occasion 
of the launch of the Virginian from Stephen and Sons’ 
yard, and we need only recapitulate a few principal facts 
here. The vessels are 540ft. long, 60ft. beam, and 423ft. 
deep, and have each a gross tonnage of about 12,000 tons. 
Their hulls are sub-divided by transverse bulkheads into 
eleven water-tight divisions, which, together with the sub- 
divisions in the double bottom, make in all twenty distinct 
water-tight compartments. They have each accommodation 
for about 1650 passengers; 470 first, 240 second, and 940 
third-class, arranged on five decks. The propulsive machinery 
consists of three turbines, one central high-pressure and two 
side low-pressure; each driving a line of shafting carrying one 
four-bladed propeller of about 8ft. in diameter. Steam is 
supplied by nine single-ended cylindrical steel boilers, worked 
under forced draught. The low-pressure turbines have in 
the aft end of their casings a reversing turbine, which runs 
idly with the shaft when the vessel is going ahead, and these 
are of sufficient power to stop and reverse the vessel’s 
progress within a comparatively short distance. All the 
propulsive machinery in the case of the Victorian, including 
turbines, was made by the builders themselves under Mr. 
Parsons’ patents and general design, while the turbines for 
the Virginian were made by the Parsons Marine Steam 
Turbine Company, Wallsend. 

The two sister ships kept relative pace in construction, and 
the second vessel, the Virginian, is advertised to sail from 
Liverpool on April 6th, a fortnight after the Victorian. The 
latter had a preliminary trial off the Irish coast on the 10th, 








when she attained a speed of about 19 knots, and afterwards 
returned to her builder’s fitting-out wharf for slight re- 
adjustment and ‘‘tuning up.’’ She left Belfast again on the 
15th, and arrived at the Tail-of-the-Bank the same evening, 
having for a portion of her voyage, and during very unfavour- 
able weather, run at full power and attained a rate of speed 
over short distances of between 19 and 20 knots. On the 
16th the vessel, with a large company on board, had a trial 
cruise on the Firth, part of which consisted of a number of 
runs in both directions on the measured mile off Skelmorlie. 
No detailed authentic figures are available as to the results, 
but the maximum s attained with full power—estimated 
at about 12,000 indicated horse-power—was in the region of 
193 knots, and she maintained the same speed over greater 
distances than the mile. 

The revolutions of the turbines contributing to this develop- 
ment of power and rate of speed were about 260 per minute, 
the result in this respect falling short of the contemplated or 
designed rate of revolutions, which was 300 per minute. 
With propellers of a finer pitch the speed of working could 
be greatly increased, and the available steam better utilised. 
But this will be left for the future to determine and realise, 
as the advertised sailings, so close at hand, had to be adhered 
to. The results, of course, so far as the shipowners are con- 
cerned, and from the point of view of contract conditions 
being realised, are eminently satisfactory. Figures as to 
coal consumption are not available, but in this respect also 
the builders and owners express themselves as thoroughly 
satisfied. Thé original speed contemplated, and necessary, 
for the new mail steamers, at a time when the ordinary 
reciprocating engines were in view, was 17 knots on the 
average in service. When turbines were resolved upon the 
boiler power of the vessels was augmented, and now, with 
propulsive machinery capable, as has been shown, of driving the 
vessels at 194 knots, and with accessions in speed yet possible 
through modifications in the agents of propulsion, owners 
and builders have good reason to be satisfied. If the promise 
of the trials, in comparatively sheltered waters, is anything 
like fulfilled in daily service on the Atlantic, the era of 
turbine propulsion, for high-speed liners at least, may be 
regarded as having been indubitably established. Questions 
of durability and lasting efficiency are still, of course, matters 
for future experience to determine, but there seems at the 
moment every prospect of these points emerging triumphantly 
from the severest ordeal, while in respect of cost of manufac- 
ture and perfecting of detail every day should yield its quota 
of progress. 

The second of the Allan liners, the Virginian, has this 
week been in the large graving dock of the Clyde Trust, at 
Govan, undergoing hull-painting and other preparations for 
a series of trials next week, This vessel has had preliminary 
trials on the Firth, and as a result of these, and possibly of 
the experience with the Victorian, some minor alterations 
have been made on the propeller blades, &c. While in dock, 
the Virginian has been the object of very close and interested 
inspection by passers-by and by many of those actively 
engaged in, and responsible for, high-class shipbuilding work 
on the Clyde, including several of the officials at the Clyde- 
bank establishment of John Brown and Co., where, as is well 
known, the still larger and faster turbine Cunard liner Car- 
mania is now undergoing her outfit. 








VAUXHALL BRIDGE. 


On Thursday afternoon a large gathering of ladies and 
gentlemen, including the members of the Bridge Committee 
of the London County Council, and Mr. Fitzmaurice, the 
Council’s chief engineer, assembled to witness the placing in 
position of the central spah of the new Vauxhall Bridge which 
is being constructed by Messrs. Chas. Wall and Co., of 
Chelsea. 

The contractors were fortunate in having excellent weather 
for the occasion, there being practically no wind, and the 
tide was rather high. The girder, which consists of three 
ribs braced together, and of parabolic shape, was built up 
on a large pontoon 110ft. in length by 60ft. broad. When 
the tide was at its highest, the pontoon, with the girder 
placed on wooden trestles, was conducted by three powerful 
tugs from its moorings near the temporary bridge, to the 
new structure. Owing greatly to the extremely favourable 
conditions, it was not long before the pontoon had been 
secured in position, awaiting the lowering of the tide. The 
latter appeared to retreat very quickly, and the girder was 
soon firmly secured. It is interesting to note that the three 
ribs were erected in fourteen days, and we were informed 
that they form the third set of three ribs which have been 
erected in a month. 








BOOKS RECEIVED. 

Elements of Mechanics. By Mansfield Merriman, London: 
Chapman and Hall, Limited. Price 1 dol. 

Cold Catching : Cause and Cure. By G. W. Bacon. London: 
G. W. Bacon and Co., Limited. Price 6d. 

Coustructional Steel Work. By A. W. Farnsworth. London: 
Chas. Griffin and Co., Limited, Exeter-street, Strand. 

Rateable Machinery. By George Westall. London: Philip Allen 
and Co., 87, Chancery Lane, W.C. Price 5s. net. 








THE RANGOON WaTER SuppLy.—On the 22nd of February last 
Sir Hugh Barnes, the Lieutenant-Governor of Burma, per- 
formed the opening ceremony at the Hlawga Waterworks. The 
first waterworks were opened by Sir Rivers Thompson in 1878, 
when the population of Rangoon was only 100,000; to-day it has 
risen to just under 300,000. There were extensions in 1883 and 
1894, but despite these the supply had become inadequate for the 
increasing demands of the city. The present extension comprises 
the forming of a large reservoir at Hlawga, with a capacity of 
13,951,000, gallons, of which 13,304,000,000 gallons are esti- 
mated to be above sluice level. The previous capacity was rela- 
tively small, being only 904,000,000 gallons. The catchment area 
of the Hlawga Lake is now about nine square miles, the surface 
of the lake being 3040 acres. Of the water stored above lowest 
sluice level, it is estimated that 6000 million gallons will suffice at 
25 gallons per head per diem for the dry season requirements of 
650,000 persons, leaving a stand-by volume of over 7,000,000,000 
gallons as a reserve for years in which the rainfall during the wet 
season is deficient. The total length of the dams is 18,806ft., 
with an average height of 35ft. above bed level. There are two 
escape weirs, each 125ft. long, at the north end of the lake, and 
a discharge sluice at the south. Including the laying of an 
extensive system of water mains, the cost of the entire scheme 
will probably work out at 80 lakhs of rupees. This compares very 
favourably with the Tansa Lake scheme at Bombay, which cost 
the latter municipality about 150 lakhs, only affording a storare 
capacity about equal to that of Hlawga. 
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STEAM RAILWAY MOTOR CARRIAGE 


In order to test the relative economy of self-contained 
railway cars for the conduct of local traffic, the Glasgow and 
South-Western Railway has recently built at its Kilmarnock 
wotks a special steam motor carriage, from the designs of 
Mr. Manson, locomotive and carriage superintendent. The 
car, which is 60ft. Sin. long over the buffers, is divided into 
three passenger compartments and a special compartment 
for the steam motor; at the rear is a guard’s compartment, the 
two adjoining compartments being reserved for’ passengers. 
These three compartments are only separated from each 
other by a sliding door, while at the same time each com- 
partment has a separate door, by which passengers can enter 
or leave the car at the station platforms. At the guard’s 
compartment steps are provided to enable passengers to 
enter from the road level, and these are so arranged that they 
can be brought into use by actuating a lever in the guard’s 
compartment. The car is seated to accommodate fifty 
passengers of one class, the seats being so arranged that 
there is 4 free passage from end to end of the car. They 
are upholstered in plaited rattan cane, the floor is covered 
with inlaid linoleum, the roof being panelled with alhambrine, 
finished white, and picked out in gold. The carriage is 
lighted by Pintsch’s oil gas. Each passenger compartment is 
fitted with parcel nets above the quarter lights. The under- 
frame, which is of steel, is carried on two suspension link 
bogies, the bogie at the rear being of the standard type used 
for the ordinary stock. The leading bogie is virtually a 
small outside-cylinder locomotive complete in itself, and 
yoked to the car in such a way that it can very readily be 
attached or detached. Electrical communication is provided 
for the convenience of the guard and driver, and in addition 
the steam whistle can be sounded from the guard’s compart- 
ment, Hand and vacuum brakes, which can be operated 
from either end of the vehicle, are fitted to each bogie. The 
boiler is of the locomotive type, with copper fire-box and 
brass tubes, the boiler containing 138 tubes, 12in. external 
diameter. The cylinders of the motor are fixed horizontally 
on the frame of the bogie, they drive on to the trailing 
wheels, which are coupled to the leading pair, and the slide 
valves, which are on the top of the cylinders, are actuated 
through rocking shafts by the company’s standard type of 
link motion and excentrics. Externally, the car is finished 
throughout in crimson lake colour, relieved with gold lines, 
in the same way as the standard stock of the Glasgow and 
South-Western Railway. 

The principal dimensions are : 

Length over buffers.. .. 
Length over headstocks.. 
Length of carbody .. .. .. .. .. 4lft. 
Distance, centre to centre of bogies ..  39ft. 4in. 
Wheel base of bogie... .. .. .. .. Sft. 
Diameter of wheels .. oo «- co» Se Oe 
Cylinders 9in. by 15in. 
Boiler— 

Firegrate area dh oe 

Heating surface, fire-box 

Heating surface, tubes .. 


60ft Sin. 
57ft. 2in. 


8 sq. ft. 
40 sq ft. 
400 sq. ft. 


ae Loe ee.) 
Water tank (carried under the car) 500 gallons 
Dudieapactity .. «. ss ss se os Wows. 
- The accompanying illustration gives an excellent idea of 
the outward appearance of the coach, 





PRIVATE BILLS, 1905. 
No, I. 

Ir was assumed, perhaps a little prematurely, that as the 
Royal Commission on London Traffic had not issued its report, 
the same course of inaction would have been adopted by the 
promoters and supporters of tube lines, in the present as in 
the previous session. The deposits at the Private Bill-office 
have demonstrated the fallacy of thisassumption. There are 
numerous Bills, which propose to authorise the construction 
of new electrical underground railways, or considerable 
extensions of existing and sanctioned lines, in or near the 
metropolis. Particulars of the more important of these 
undertakings will be given as we proceed with our analysis. 
It may here be briefly noted that there are five London 
companies petitioning Parliament for powers to construct 
new lines, extensions, and connections with their own main 
route and with other railways. There are also, in addition, 
the same number of Bills of a similar description in which no 
powers are asked for the building of newlines. In other 
parts of the United Kingdom four principal schemes have 





been brought forward, which will be further alluded to. 
Although there is not a very great difference in the respective 
total numbers of the Bills for the year 1904 and‘its successor, 
it is not expected by parliamentary experts that the session 
will be a very active or busy one. Be that as it may, the 
opposition to some of the proposed measures is not merely 
very strong but announced at rather an early stage in the 
proceedings of private Bill legislation. 

At a recent meeting of the London County Council the 
Parliamentary Committee reported that, in spite of the 
intimation that the Government intended to oppose the 
London Port and Docks Commission Bill promoted by 
the Council, the Committee had arrived at the conclusion 


that the Council should press forward the measure. The | 


report was adopted with a suggestion that the responsibility 
for rejecting the Bill should be thrown on the Government. 
The London Building Acts (Amendment) Bill, also one of 
the Council’s children, owing to the hostility of the House 
of Commons and that of the city magnates, was dropped, 


with the exception of the fire clauses which are to be referred | 
last, the Thames 


to Committee. At the close of Janua 
Conservators decided to oppose the London Port and Docks 
Commission Bill and the Thames Harbour (Barrage Scheme 
Bill, and to take steps to secure the insertion of clauses for 
the protection of the Conservancy. It is put forward that 
the form of the Board’s opposition to the Thames Harbour 


Bill should be a petition, praying that the Bill should not | 
become law untila full public inquiry had been held respecting | 


the merits of the barrage scheme. It has been alleged morethan 
once, for obvious reasons, that the shipping trade of the Port of 
London was decreasing. This allegation does not tally with 


the statement made recently by the chairman of the Con- | 


servancy. He observed that the net registered tonnage of the 
shipping in the port for 1902 was two and a-quarter millions 
over the figures for 1901, while the figures for 1903 were one 
and a-half millions over those of 1902. The full returns for 
last year were not yet to hand, but the returns for the first 
half showed a substantial increase over those of the corre- 
sponding period in the previous year. 

The total number of what may be appropriately termed 


engineering Bills for the session of 1905, relating to railways, | 


canals, tramways, and the supply of electricity, gas, and 
water, is 131, as compared with 159 of the session of 1904. 
It is proposed to raise a total capital of £47,470,914 in the 
present session, as against £37,825,761 in the previous year, 
an increase of £9,645,153. Bills which relate to railways 
and canals number 47, exclusive of one Bill classed among 
tramway Bills. Sixteen of the forty-seven propose to authorise 
the construction of new railways or additional railway 
works. In the annexed table are scheduled financial and 
other items of interest belonging to the two classes of railway 
Bills, comprising those promoted by existing, and those by 
new companies. A brief summary and a few remarks will 
demonstrate their relative significance :— 


Num- Length Proposed capital. 
Name of country. |ber of of new 


bills.| line. By shares.| By loan. Total. 





{. Promoted by exist- 
ing companies — Miles. £ £ 

England and Wales| 387 123 12,859,000 | 4,342,666 
Scotland... .. ..| — _ _ - 

Evelama@ .. <0 0: 4 _ _ _ _ 


- 17,201,666 


£ 
17,201,666 





Total ..| 41 | 123 | 12,859,000 | 4,342,666 


Il. Promoted by new 


companies— 
England and Wales 10,809,000 | 3,548,000 
Scotland.. .. .. _ - 
Ireland .. 220,000 110,000 


Total .. "58 | 11,029,000 | 3,653,000 14,682,000 


14,352,000 
820,000 








Total for railways and 
annals... so as os 


176 | 23,888,000 | 7,995,666 81,888,666 

Existing companies have lodged forty-one Bills for 123 
miles of new lines, which is exactly the same mileage as that 
applied for in 1904, But, although these figures are identical, 
those representing the respective amounts of capital are 
widely different, being £17,201,666, and £11,557,000, for the 
present and previous sessions. The financial discrepancy is 
still more marked in the case of the Bills promoted by new 
companies, which number six, compared with four for last 
year, a mileage of 53 instead of $2, and a capital of 
£14,682,000, as against the insignificant sum of £2,630,000. 
Together, the present railway Bills of the two classes number 
forty-eight instead of fifty-three, a mileage of 176 in lieu of 
185, pes a capital to be raised of £31,883,666 in the place of 





| £14,187,C00, an increase of 174 millions. Thes2 three com- 
parisons furnish excellent examples of the truth of a former 
statement, that there is not the slightest correlation, nor the 

| least inter-dependence between the number of Bills, the length 
of the mileage, and the amount of capital required. It may 
be stated that no new canals nor extensions of those water- 
ways are proposed. 

In the list of railway Bills for 1904 the two maximum 
| amounts of capital asked for did not exceed two millions each, 

In the Hammersmith, City, and North-East London Railway 
| petition now in Parliament, powers are sought to incorporate 
la company for the construction of electric railways, partly 
| underground, from Hammersmith to Palmer’s Green and 
| Walthamstow, and other works. Clauses are introduced to 

enable working arrangements to be entered into with othe: 

companies to make agreements for the supply of electricity, 
| and to raise capital to the amount of £9,600,000. The length 
of the proposed line is 197 miles. Next on the list, in point of 
money, is the Great Northern, Piccadilly, and Brompton 
(No. 2) Bill, which seeks to empower the company to con- 
struct additional electrical underground railways from Chis- 
wick to Westminster, from Acton to Kensington, from 
Leicester-square to Aldgate, and to erect a station at the 
Royal Exchange Buildings. Means of communication, pre- 
| sumably by subways, are to be provided between the projected 
lines and those of other companies, and it is also proposed to 
enter into agreements for a station at Ludgate-circus. The 
cost of these and some minor works involve capital to the 
amount of five millions and a-half. 

It is two years since the Central London Company deposited 
a Bill for the completion of its circular route, but it shared 
the fate of all other schemes with similar object, and was 
| suspended, to await the results of the investigation by a 

Royal Commission into the whole question of metropolitan 

transport. The following is a brief outline of this highly 

important project, for which the. Bill is re-deposited in the 

present Parliament. Starting from the present terminus at 
| Shepherd’s Bush, the line is brought round through 
| Hammersmith, Kensington, Knightsbridge, Piccadilly, the 
| Strand, and Fleet-street, until it reaches Farringdon. Here 
it diverges slightly to the south, making for Queen Victoria- 
| street. Thence it is continued to Leadenhall-street and to the 
| company’s station at the Bank, and the circle is completed. 
| It is proposed to raise in ordinary shares £3,150,000, which 
| with the relative borrowing powers of £1,050,000, amounts to 
| @ total capital of £4,200,000. Three years is the time 
| prescribed for the compulsory purchase of land, and the 
| works, extending over nine miles, are expected to occupy 
five years in construction. Another re-deposition is that of 
the North-East London Railway for the incorporation of a 
company to work by electrical power 17} miles of new lines 
from the City to Walthamstow, Epping Forest, Waltham 
Abbey, and Cheshunt. Four millions are asked for the 
whole undertaking, which is strongly supported by the local 
authorities of the different districts traversed by the projected 
route. A deputation representing these authorities waited, 
early in the month, upon the President of the Board of 
Trade, urging that special facilities should be given to this 

Bill. It was observed by the President, in his reply, that 
the authorities of the House were of opinion, in which the 
| Board of Trade concurred, that large railway schemes affect 
ing the metropolis ought not to be permitted to proceed until 
the Royal Commission had sent in its report. Whether any 
special exception would be made in the present instance was 
doubtful. In any case—and this was the gist of the answer 
—it was not likely that the Government would make it a 
departmental matter, or ask their tellers to take part in any 
division that might ensue, 

The Metropolitan requires a million to take over the 
Harrow and Uxbridge Company, and the North-Eastern a 
similar sum for new lines and widenings, dock works at 
Hartlepool and Hull, and a pier in the Humber. Our prin 
cipal main lines with termini in London, with the exception 
of the Great Western, are not much to the front in the 
present session. That company has two applications before 
Parliament. In the first it petitions for authorisation to 
raise a million for the construction of new railways, widen- 
ings, junctions, and deviations at various parts of its 
extensive system of a total length of thirty miles. In the 
second, with an increased capital of another half a million, 
thirty-eight miles are proposed to be built between Aynho 
and Ashenden and Bridgenorth and Wolverhampton. An 
additional twelve miles will join up Ealing and Shepherd's 
Bush, Burnham Beeches, and Uxbridge. The incorporation 
of a company with a capital of £360,000, under the title of 
the Channel Ferry Railway and Quay—Dover—Bill, has for 
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crank pin by two opposite connecting-rods was demonstrated, 
whilst the elegant arrangement of the Lanchester engine, in 
which the motion is truly harmonic, and hence is readily 
balanced, was explained. 

Turning to the question of the vibration of steamships, 
Professor Dalby employed a model representing a three- 
cylinder vertical engine suspended from a long horizontal bar 
free at one end, which was to be looked upon as the hull of 
the vessel. By running the engine at suitable speeds it was 
shown that first a large vibration synchronising with the 
strokes of the engine could be set up, which, as the speed 
increased, became double the number of strokes, and at the 
same time a node where there was scarcely any perceptible 
movement became evident at a certain point in the bar. 


employment of the part-end-emptying system. By a special 
arrangement of inside stanchions the wagon has an inside, 
J l or effective, width of 8ft. 4in., while the over-all width is 
the sanction of the Legislature is as necessary to the abandon- | 8ft. 6in., or only 2in. more than the former. By this means 
ment of an already authorised railway as it is to its con- | a further economy in the length of the wagon of 8 per cent. 
struction. The Southampton and Winchester Great Western | is effected, as compared with a wagen constructed with the 
Company has presented a Bill to empower it to abandon the | stanchions outside in the usual way. The makers inform us 
line for which an Act was obtained in 1901, and to dissolve | that this wagon is large enough for the full working load of 
the company. — : 30 tons to be carried in actual practice. The bogie frames 

In the sister island a third of a million is asked for to | and the cross members of the underframes are constructed of 
start the Cork Junction Railways, and to incorporate a com- | pressed steel frame plates. The bogies—a view of one of 
pany to run lines in the borough of Cork, and in the East | which is given—are of the open-ended type, and, owing to 
Riding of that county. It should be mentioned, as an item | their simplicity and strength, they are claimed to have given 
of interest, that the London and North-Western provides in a | satisfaction wherever used. 





its objective the mastery of the ‘‘ silverstreak.’’ ‘This subject 
will be more fully referred to when dealing with Bills affecting 
tidal waters. It is not generally known by the public that 
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Bill of its own for the confirmation of the scheduled agree- 
ment with the Dublin, Wicklow, and Wexford Company. By 
virtue of this agreement, facilities for traffic between the 
English railway and the three W’s will be increased to their 
mutual advantage. The total amount of capital in the 
class of Bills we have been considering, over and above that 
for those of the past session, is obviously mainly due to the 
occurrence of the examples for which such very large sums 
were demanded. It should be observed that more than 50 
per cent. of the railway and canal Bills made no application 
for raising money. In our next article we shall proceed ‘to 
the analysis of the minor Bills. The opposition to these will 
be, it may be said, concentrated against a few of the more 
important, the question of vested rights constituting the 
casus belli on the part of the opponents. 








30-TON SELF-DISCHARGING WAGON. 


Tur accompanying illustrations represent one of a series 
of wagons which the Leeds Forge Company has recently 
constructed for the Scottish Co-operative Wholesale Society, 
Limited, of Glasgow, to run on the Caledonian Railway 
system. These wagons are provided with one set of centre 
hopper openings, with the doors arranged on the Leeds Forge 
Company’s patented system, as employed in the case of the 
wagons for the North-Eastern Railway, which were illus- 





30-TON HOPPER WAGON 


The tare weight of the wagon is 14 tons 2 cwt., a figure 
which is said to compare favourably even with that of many 
flat-bottomed wagons of the same capacity. 








VIBRATION PROBLEMS IN ENGINEERING. 


On Tuesday Professor Dalby delivered, at the Royal 
Institution, the first of two lectures on ‘‘ Vibration Problems 
in Engineering,’’ a subject to which he has given especial 
study. The lecture was elementary, to meet the requirements 
of an audience not wholly composed of engineers. It com- 
menced with the demonstration of true spring motion and its 
effects. A rod was fixed vertically to the table of a dial 
spring balance. From the top of the rod a helical spring 
supporting a weight of 471b. was hung. If the weight were 
pulled down and released, it vibrated vertically, and with 
each movement the hand on the dial moved alternately plus 
and minus about 11]b. from its position of rest. The move- 
ment on the dial represented the effort that was made to set 
up vibration in any kind of machine in which a weight 
oscillated. The particular case of a steam engine was con- 
sidered, the piston being regarded as representing the moving 
weight, and the frame the spring balance. It was shown 
that in such a case the spring motion, which consisted in the 
production of equal and opposite forces at opposite ends of 
the stroke, with no force in the centre, did not exist. Thus, 

















BOGIE OF 30-TON WAGON 


trated in THe EnGinekrr of 18th February, 1903, except that 
the latter had two sets of hopper openings near the centre. 
In the present instance, however, the wagons are provided 
also with a hopper opening at each end. This arrangement 
enables the wagon to be reduced in over-all dimensions, as 
compared with a wagon emptying at the centre only, with- 
out decreasing the capacity, as it obviates the wastage of 
space at the ends of the wagon, which is inevitable in the 
latter case, owing to the slope of the end hopper. The 
operating gear for opening and closing these end doors is 
designed on the same principle as that for the centre doors, 
except that one arm only of the toggle joint is connected to 


the door andthe other arm toa fixed bracket on the headstock | 


of the wagon, instead of each arm being connected to one of 
the doors. The wagon shown in the illustration has a length 
of 35ft. over the body, a total height of 8ft. 5in. from rail 
level, and a width over all of 8ft. Gin. A wagon emptying ‘at 
the centres only, if made of the same height and width, 


would require to be at least 2ft. Gin. longer in order to give | 


the same capacity; in other words, an economy of some 
7 per cent. is obtained in the length of the wagon by the 


in a 1000 horse-power mill engine, having a moving weight 
of 8°15 tons, 25 tons were required to start it into motion on 
its out stroke, whilst only 25 tons were required to start it 
back again. The causes of vibration were then discussed by 
aid of a model consisting of two crank shafts driven by an 
electric motor and coupled to pistons and rods by very short 
connecting-rods. The frame of the model was supported on 
rollers, and a spot of light being thrown from a mirror 
attached to it upon the screen, the marked effect of changing 
the mass of the reciprocating bodies or the relative position 
of the cranks could be studied. As previously explained, 
motion of this kind was not true harmonic or spring motion, 
and a diagram was used to illustrate the fact that hy correct- 
ing the diagram from an engine running at a given speed, by 
applying the results of a similar engine running at twice the 
speed, and again, by an engine running at four times the 
speed, true spring motion was approximately reached. In 
estimating the amount and position of balance weights 
for engines, the designer was guided by this fact. The 
vibration of motor car engines was thén discussed, and the 
great vibration set up in tandem gas engines driving one 


The first form of oscillation, when the period of the engine 
synchronised with that of the vessel, was by far the most 
serious, and had to be carefully considered and avoided in 
ship design. Changing the speed of the engine, however, 
rapidly checked this violent motion. 

The next lecture will be given on Tuesday, 28th, at five 
o’clock. 








INTERNATIONAL NAVAL EXPENDITURE. 


A REFERENCE to the return which was issued as a Parlia- 
mentary paper two months ago gives some valuable informa- 
tion on the subject of the aggregate naval expenditure of the 
principal countries in the world during the year 1903 or 
1903-04, and also regarding the tonnage of the mercantile 
fleets of the countries concerned. 

As is well known, the record is held by Great Britain, with 
an outlay, in round figures, of £35,500,000, and a merchant 
tonnage of 10,250,000 tons in the year in question. The 
second position, regarded from the tonnage standpoint, is 
occupied by Germany, whose expenditure amounted to 
£10,250,000, with a merchant marine of 2,200,000 tons; 
France stands third, with an outlay of £12,500,000, and a 
steam and sailing fleet of merchant vessels of 1,217,000 
tons ; the fourth place is held by the United States, with an 
expenditure of £16,750,000, and a mercantile navy of 889,000 
tons; Russia is fifth, with £12,250,000, and a tonnage of 
678,000 ; while Japan is shown to have expended £2,850,000, 
with a merchant marine of 970,000 tons. 

These figures, it is well to emphasise, relate to the aggre- 
gate expenditure of each of the countries in question, and it 
is exceedingly fortunate that the expenditure of the United 
Kingdom is not proportionate, as compared with other 
countries, to the outlay incurred by the latter in relation to 
the tonnage of merchant vessels which they feel it necessary 
to protect, otherwise the financial burden would be un- 
endurable in this country. ‘ 

The aggregate expenditure of any one country upon its 
navy may, to some extent, be dictated by other considerations 
than those prevailing in another country ; but in the case of an 
island Power like Great Britain, with a very extensive coast 
line to protect, the main measure of safeguarding our national 
and commercial interests lies in the possession of a large 
fleet, capable of destroying an enemy before he reaches our 
shores. Hence it is that Great Britain, undoubtedly more 
than any other country, must necessarily depend upon the 
possession of a large navy in order to maintain her indepen- 
dence and that of her Colonies, and also the commercial 
supremacy of the seas; and in this connection the question 
of new construction plays the most important part in the 
progress of international navies at the present time. In this 
respect Great Britain comes first with about £12,000,000 for 
new warships, apart from armament, in the new financial 
year. Germany and Russia have voted approximately 
£5,000,000 each, while the expenditure authorised by France 
and the United States is about £4,500,000 each for the year 
1905 or 1905-06. 

It may safely be stated that, with the exception of Russia 
and the United States, the proposed expenditure on the part of 
other countries for the new financial year does not materially 
differ from that which obtained in the period which has just 
been brought to a close. The financial appropriation by 
Russia for naval purposes may be, and undoubtedly will be, 
varied in accordance with the course of the present war, 
whilst that of the United States, owing to the personal wish 
and strong individuality of the President, has been materially 
advanced, although not to the extent desired by Mr. 
Roosevelt. Germany remains stationary, notwithstanding 
the Teutonic Navy League, and the advocacy of firms 
interested in the iron and steel and engineering trades, and 
France also stands on the same footing as in 1904, but Great 
Britain represents a reduction, for special reasons, of over 
£2,750,000 in regard to new construction alone. 











Tue Raitway Cius.—A well-attended meeting was held on the 
14th inst. at St. Bride’s Institute, E.C., Mr. M. D. Greville in the 
chair. An interesting paper was read by Mr. M. F. Long, the 
subject of which was ‘“‘Stroudley Iocomotive Practice and Per- 
formance.” To begin with, the lecturer gave an account of Mr. 
Stroudley’s career, and then passing to the actual locomotives, 
described the various types constructed by him. He next dealt 
with their performances, and concluded with some notes on Mr, 
Stroudley’s workshop practice, &c. A long discussion followed 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
FIRST REPORT TO THE STEAM ENGINE RESEARCH 
COMMITTEE.* 
Ky Professor Davip 8. Capper, Member, of London. 


Txt Steam Engine Research Committee was constituted at the 
instance of the late Mr. Bryan Donkin to investigate and carry 
out research upon the initial condensation in steam engine 
cylinders. With this object a French firm undertook to construct 
an engine embodying the ideas of Mr. Donkin, and to lend it to 
the committee for a series of research experiments. This engine 
was provided with three valves—first, one to admit steam during 
lead ; secondly, one to open at the commencement of the stroke 
and to act as the admission valve ; and, thirdly, an exhaust valve. 
By supplying the first and second valves from separate boilers 
Mr. Donkin hoped that the steam required to replace initial 
condensation might be separately measured. The French firm at 
the last moment found that the engine had been so costly in con- 
struction that they were unable to fulfil their promise, and this 
form of experiment had to be abandoned. The committee then 
decided to accept the offer of the authorities of King’s College, 
London, to provide an engine of more ordinary design and place it 
at their disposal for ex ental purposes. Through the kindness 
of Messrs. Marshall, s and Co., of Gainsborough, a special 
engine was obtained at cost price and erected in the engineering 
laboratory at King’s College. 

Description of ee engine thus obtained is a horizontal 
compound engine. The cylinders, which are side by side, are 
64in. and 11]jin. diameter by l4in. stroke, and the connecting-rods 
drive cranks placed at right angles. The arrangement of the 
engine and connections is shown in Fig. 1. 


Diagram showing General Arrangement of Experimental Plant, King's College. 

















Each cylinder is separately jacketed on the barrels and the ends, 
the supply and drain from the ends being separate from that for 
the barrel. Each cylinder is fitted with a Meyer expansion valve 
adjustable by hand, so that the cut-off can be separately varied 
between one-quarter and five-eighths of the stroke. By grid 
valves on admission and exhaust sides either cylinder can be 
arranged as a simple engine, and by blocking either of the Meyer 
plates the engine can be made single-acting. In any of its varied 
adjustments the engine is as nearly as possible an ordinary com- 
mercial engine, clearance volumes and contact surfaces being kept 
as small as possible. The clearance volumes for the high-pressure 
cylinder are 0-025 of a cubic foot at the front and 0-033 at the 
back, and for the low-pressure cylinder 0-053 of a cubic foot at the 
front and 0-056 at the back. 

On the trials here recorded the low-pressure cylinder was not in 
use, the engine being run as a single-cylinder engine exhausting 
into a condenser, with the vacuum reduced to 2in. to 3in. of 
mercury. In this way the back pressure in the cylinder was kept 
—— at atmospheric pressure. 

The volume swept through by the high-pressure piston is 0-269 
of a cubic foot at the back end and 0-254 at the front, after 
deducting the volume of the l}in. diameter piston-rod. The 
clearance space is therefore 12-4 per cent. of the cylinder volume 
at the back, and 9-8 percent. at the front end. 

The fiy-wheel is 5ft. in diameter and water-cooled. To ensure 
steady running at slow speeds, a second fly-wheel, 7ft. in diameter, 
was provided and fitted in halves, so that at speeds above 100 
revolutions it could be easily removed. But after the preliminary 
trials the larger fly-wheel was found unnecessary and was removed, 
as, within the range of speeds required, the engine ran perfectly 
steadily without it. 


Specimen Indicator Diagrams 
Trial Do (Jacketed ; 100 Revolutions per minute : 150 Ibs. Pressure.) 
Trial Ay iacketed ; 250 Revolutions per minute; 35 Ibs. Pressure.) 
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Boiler, condenser, dec.—The boiler available was a Davey-Paxman 
semi-portable locomotive working up to 1501lb. per square inch 
pressure, and —— of evaporating about 1000 fb, of water per 
hour. The condenser is a cylindrical copper condenser with 
50 square feet of cooling surface, the ro being externally 
cooled. It was kindly presented by Messrs. J. I. Thornycroft and 
Co, and the trustees of the late Mr. Donaldson, the Worthington 
feed and air pumps being presented by the Worthington Pumpi 
Engine Company, and the steam traps by Messrs. Geipel a 
Lange and the Lancaster Trap Company. 

Scheme of experiments,—The Committee decided that the first 
series of trials should be made with the engine arranged as a 
single-cylinder high-pressure engine, non-condensing jacketed, the 
second series being a repetition of the first series, but without 
jackets, After a careful study of previous experiments, it was 
further determined that the variables should be temperature and 
speed, cut-off and all other conditions being kept constant. 

emperatures of 245 deg. Fah., 280 deg. Fah., 315 deg. Fah., and 
350 deg. Fah. were chosen, so as to give equal intervals between 
successive trials of the series. These temperatures correspond to 
about 27, 49, 84, and 1351b. per square inch absolute respectively 
at the engine steam chest. The chosen speeds were 50, 100, 150, 
200, and 250 revolutions per minute, corresponding to piston 
speeds of about 117, 334, 350, 467, and 584ft. per minute respec- 

* Incorporating the results of experiments at King’s College, " 
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tively. For reasons given below, it was not found possible to 
adhere absolutely to these speeds and temperatures. 

Preliminary trials.—A large number of preliminary trials were 
made to determine the best cut-off, exact speeds, and tempera- 
tures which could be accomplished with the plant, and to find the 
best methods of adjusting and working the measuring apparatus, 
&c. It was found that it was impossible to extend the range of 
speeds to the lowest limit of the engine, namely, 25 revolutions per 
minute, without interfering with the upper limit, and it was like- 
wise found that at the Bowers temperature and pressure the 
auxiliary pumps could not be got to work. At the upper limit of 
pressure and lower limit of speed, and at the lower limit of pressure 
and upper limit of speed, trouble was found in keeping the condi- 
tions quite steady. After numerous attempts, it was finally found 
necessary to ak the boiler at a slightly nape mavens than that 
actually required, and to get the exact and steady temperature in 
the steam chest by slight throttling at the engine stop valve. 

At the lowest temperature of the series and in one or two other 
cases this throttling was sufficient to cause superheating, to which 
further reference will be found below. The cut-off which was 
required to obtain the largest range was found to be three-eighths 
of the stroke, and this was adhered to throughout both series. 

Arrangement of plant.—The arrangement of the plant is shown 
diagrammatically in Fig. 1. Steam is supplied to the engine from 
the boiler above descri through a steam pipe of 3in. internal 
diameter. The total distance between the flange of the main stop 
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valve on the boiler and that on the engine was 47ft. The whole of 
the pipe, including all flanges, is lagged for half its length with 
Leroy’s covering Ijin. thick, and the remainder with magnesia 
l}in. thick. The pipe is sloped downwards from the boiler towards 
the engine, so that any moisture may be deposited and carried in 
the same direction as the steam. A f bend is inserted between 
the end of the pipe and the engine stop valve, and one arm of 
the N is sitianen 4 downwards beyond the junction with the steam 
pipe, so as to form a collecting chamber for any moisture which is 
travelling along the pipe. 

A gauge glass is inserted in this separator, and a drain cock at 
the bottom opens communication with a steam trap or with a 
measuring vesse]. After experiment it was found most satisfactory 
to pass the discharge from the separator through a coil of pipe 
placed in a cooling bucket, so as to prevent the escape of vapour 
and ensure the whole of the moisture being measured. It was 
thus possible to measure with extreme accuracy any accumulation 
of water in the separator, and no trial in which this was above 
24 per cent. of the whole steam discharged from the engine was 
accepted as satisfactory. Beyond the f bend a wire-drawing 
calorimeter was inserted, and a secondary measurement made at 
this point so as to check the readings of the separator. e- 
ments were at first made to put a heating coil under the steam 
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pipe, so as to ensure dry steam being supplied, but the measure- 
ments made with the separator and the calorimeter showed that the 
steam supply from the boiler was so uniform that the beating coil 
was unnecessary. : 

Erhaust.—The trials being non-condensing, the air cock on the 
condenser was opened so as to admit air and reduce the vacuum 
to the required extent. The discharge from the condenser was 
measured in a tank placed on a platform weighing machine, and 
records were taken every five minutes. Experiments were fre- 
quently made to determine any leakage in the condenser, and after 
the tubes had been specially packed no difficulty was experienced 
in keeping the condenser tight. The pressures were measured by 
Bourdon gauges inserted one at the back of the main stop valve and 
one on the steam chest, and by a mercury gauge placed upon the 
condenser. All steam gauges used were calibrated at intervals 
under steam on the mercury column in the laboratory, and the 
readings given in the tables are the-corrected readings after 
allowing for theerrorsso found. -. 

Thermometers were placed in the steam pipe and in the con- 
densed water, and these were also calibrated in the laboratory. 
The indicator gear was attached as shown in Fig. 1, the cylinders 
being positively driven, without the intervention of a spring, by 





steel piano wire passing round a drum on a rocking shaft. Ay 
indicator was placed on each end of the cylinder, and the connecting 
pipe was made as short as possible, The indicator springs used 
were all calibrated under steam on the mercury column, and the 
indicated horse-powers have been worked out to the corrected scalo 
of the springs used, All the diagrams were taken with soft lead 
pencil upon glazed paper so as to reduce as far as possible friction 
on the pencil point. Throughout the trials the low-pressure piston. 

was uncoupled, so that the high-pressure engine ran entirely 
independently without having to drive the low-pressure piston, 
The brake gear consisted of a rope wrapped completely round the 
water-cooled fly-wheel, the fall being attached to a spring balance 
which was frequently calibrated during the experiments by standard 
weights. The brake was lubricated by paraffin oil applied between 
the observations as uniformly as possible. Speed and not horse. 
power being fundamental, at each pressure the load and the lubri- 
cation were adjusted so as to keep the speed as nearly constant as 
possible, The revolutions per minute were recorded by a positive 
counter and checked at intervals. 

Method of conducting the trials.—Observers were placed at the 
boiler gauge, the engine gauges, the separator, and calorimeter, at 
the indicator, atthe brake, at the condenser, and at the con- 
densed water tank, so that observations of the readings of al! the 
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ac. 5.—Mean Indicator Diagrams, 
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39-2 
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157-3 


instruments could be taken at frequent intervals. Steam was 
raised in the boiler to the required pressure, and the engine having 
been started and run for some time until it was running steadily 
under the required conditions of speed and steam pressure, the 
trial was commenced and observations- were taken every five 
minutes for half an hour, If the conditions varied during the run 
to any considerable extent the trial was continued until a steady 
run of twenty minutes to half an hour was obtained. If the trial 
then seemed generally satisfactory, the condition’ were altered and 
a further trial was run. 

It was not found possible to carry out more than about two trials 
on any day, owing to the demands upon the staff at King’s College, 
and the large number of students pe had to be dealt with in the 
laboratory. For the same reason the trials could not be conducted 
from day to day, but intervals of a week and more had often to 
elapse between consecutive trials. If, on working out any trial, 
any of the conditions or observations were found to vary beyond 
defined limits, the trial was rejected and repeated. In most cases 
the trials were divided into two, so that a careful comparison of the 
duplicate results could be made. Any trial which did not show 
uniformity throughout and accord well with the required conditions 
was not accepted. 
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Fic. 6.—Mean Indicator Diagrams, 
Triats AA», BBo, CC,, DD».—Unjacketed, 
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Over 100 trials have thus been carried out, and of these 28 have 
been selected as most closely satisfying the conditions laid 
down, Detailed observations and calculated results of these 
38 finally selected trials are given in the appended Tables 1: 
and 14, 

Explanation of tables.—The capital letters A, B, C, and D have 
been chosen to denote the four serics of trials at different steam 
temperaturcs, 

4 denotes the series at 245 deg. Fah. 
a is gall) at ae 
D ” ” 350 ” 

The suffix attached to each capital letter denotes the speed at 
which each trial of a series was carried out. 

The suffix 5 corresponds to 50 revolutions 
” 1 ” 
ee ar || eae 
4 ” 200 ” 
5 ” 250 ” 

Each unjacked series is denoted by the same letter and suffix as 
the sa peo jacketed series, the letter being repeated in the 
unjacketed series for distinction, ed 

A, therefore means a trial at 245 deg. Fah. 50 revolutious, jacketed. 

AA; ” ” wm 7 unjacketed. 


and so on for the whole series, 
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Method y working out results,—From the whole of the diagrams 
taken on each trial a mean card has been constructed, and upon the 
mean diagram all calculations have been based. The diagrams 
were in most cases remarkably uniform, so that a card upon which 
the pencil had been allowed to trace a continuous diagram for 
half a minute shows hardly any measurable variation from a single 
card. Half minute diagrams were thus taken in all cases so as to 
guide in the construction of the mean diagram. Copies of the 
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Fic. 7.—Mean Indicator Diagrams. 
Tris.s Ag, By, Cy, Dy.—Jacketed. 





| 
Revs. “ Steam | Pressure at 

per min. _— 1.H.P, chest in} 
appro. P 4 pressure. | valve, 
Ib. abs, Ib. abs. 
As 150 8-28 2-86 31-05 | 44-7 
Ky 150 27-11 9-39 56-74 | 74-0 
C3 150 55-38 19-63 93-9 107-7 
Ds 150 94-80 81-14 146-5 | 151-5 





actual diagrams and of mean calculated diagrams are shown on 
Fig. 2 and Figs. 3 to 12. 

A few of the diagrams show negative areas, but these are confined 
to diagrams obtained on the lowest speed trials of the jacketed 
series. They do not cccur with the unjacketed series, as, with 
jackets on, initial condensation is less, and the dryness fraction at 
release greater than without jackets. Less weight of steam is 
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Fic. 8.—Mean Indicator Diagrams. 
Tatats AAs, BB3, CC3, DDs —Unjacketed. 








Revs. | Steam Pre sure at 
per min. Mean LH P. ch: st inlet 
appro. > pressure. valve. 
lb abs Ib. abs. 
AA; 150 11-81 4-10 36-7 t 48-4 
BBy 150 25.68 9-12 55-0 57:8 
CC, 150 57-42 19-80 98-2 105-2 
DD, 150 88-83 29-08 187-9 144-1 


taken into the cylinders, and the release pressure is, therefore, 
lower than for the corresponding unjacketed trial. At the lowest 
speeds and pressure, therefore, the release pressure is atmospheric, 
and in one or two instances lower than atmospheric pressure. The 
negative area is so small as not to destroy the value of the trials, 
and they have been included in the selected series.* 
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Taras Ay, By, Cy, Dy.—Jacketed. 
Revs. | Steam Presgure at 
Pn Ps A chest inlet 
| @PPro. | P | pressure. | valve, 
Ib. abs. | Ib. abs, 
Ay 200 i 9-6 4-45 33-2 | 47-1 
By | 200 | 23-52 10-93 54-44 | 69-14 
Cy £00 55-3 25-25 } 96-0 | 101-7 
De; 20 | 5-9 88-10 | 189-8 | 157-5 


Saturation curve. —From the condensed water measured from the 
exhaust a saturation curve has been plotted on each mean diagram 





* The errors duc to backlash and friction on an indicator pencil occur 
in opposite senses on the upward and downward stroke. When there is 
a negative area on an indicator diagram and the exhaust line cuts the 
expansion curve at any considerable distance from the end of the stroke, 
a small difference in the pressure at which this intersection occurs will 
make a large difference in the relative magnitudes of the positive and 
negative areas. In such a case backlash and pencil friction will make 
the expansion curve too high and the exhaust line too low, so that these 
errors will have a double effect is falsifying the point of intersection. The 
resulting error in the net area of the di in is, therefore, out of all 


proportion to the corresponding error on a diagram where exhaust and 
expansion do not cut. In the present case the negative is so small a 
percentage of the whole area that the errors fall within the limits of 
accuracy obtainable with the romainder of the results, 








representing the volume of the mean steam passing into the 
pi sie r stroke, It has hitherto been usual to assume that this 
measured exhaust steam has actually through the cylinder, 
and that the difference between the expansion curve of the 
diagram and that the saturation curve for the exhaust steam thus 
plotted represents condensation in the cylinder ; but it is evident 
that any steam leaking through the slide valve or piston to the 
exhaust will not be shown on the expansion curve of the indicator 
diagram, and that any other leakage through either piston or slide 
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Fic. 10.—Mean Indicator Diagrams. 
Triats AAy, BB, CC,, DD,.—Upjacketed. 








Revs. iin Steam | Pressure at 
per min. wieete 1.H.P. chest | inlet 
appro, I ‘ pressure. | valve. 
| Ib, abs, Ib. abs. 
AA, 200 13-22 5-93 40-0 | 59-7 
BR, 200 25-22 11-39 | 55-0 | 57-7 
CC, 200 52-08 22-20 88-6 | 90-9 
DD, 200 77-08 82-62 125-8 135-3 


valve will affect the diagram, so as to modify conclusions drawn 
without taking such leakage into account. 

Messrs. Callendar and Nicolson,* in their extremely suggestive 
paper, have shown that such leakage may be considerable, and in 
the present trials an attempt has been made to measure, analyse, 
and allow for the various leakages which occur. This analysis 
confirms the conclusions at which they arrived that without such 
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| 
Revs. Steam | Pressure at 
per mia. a. LH.P. chest inlet 
appro, P pressure. valve. 
Ib. abs. Th. abs. 
A; 250 11-35 6-77 35-5 44-2 
BF; 250 26-75 14-67 56-4 66-0 


C; 250 46-8 26-82 84-5 92-7 


allowance no correct determination can be made of the reiative 
weight of steam and moisture present in the cylinder, 

Thermal units used per horse-power minute.—To calculate the 
thermal units per horse-power consumed by the engine it has been 
assumed that the heat supplied to the engine is the difference 
between the heat units in the steam at the steam-chest pressure 
and temperature selected and the heat units in the condensed 
water. This is the same as assuming that the boiler and connec- 
tions are outside the engine, and the losses in these external to it. 
The heat units calculated on this basis are given in cols, 19, 20, 
and 21, Table XIII., and col, 18, Table XIV. 
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Fic. 12.—Mean Indicator Diagrams. 
Trias AA, BB;, CC;.—Unjacketed. 
Revs, Steam | Pressure at 
per min, | ,Meam | LHP. chest inlet 
appro. P pia pressure. valve. 
Ib. abs. Ib. abs. 
AAs 250 12-40 6-96 37-0 48-9 
BB; | 250 ! 25-07 15-01 54-2 61-7 
CC; | 250 47-74 27-24 | 87-5 105-2 





In several trials, as already noted, the steam valve was set so as 
to produce throttling and slight superheating at admission. The 
moisture in the steam entering the stop valve was less than 2 per 
cent., and under these conditions the superheating cannot is any 
case have been greater than4 deg. Fah. In calculating the thermal 
units supplied to the engine the superheating calculated on this 
basis has in every case been taken into account, 

Standard of comparison.—The standard of comparison taken is 
the Rankine engine working between the extreme limits of 
temperature. The upper temperature for the standard Rankine 
engine has been taken as the temperature corresponding to the 
pressure in the steam pipe on the boiler side, but close to the 
engine stop valve. 

he British thermal units required by a Rankine engine worki 
between the above limits is given in col. 23, Table XIII., an 
col. 19, Table XIV. The efficiency ratio, or the ratio between the 
heat required by the Rankine engine and the heat required by the 
experimental engine, has been calculated, and is given in cols, 25 
and 26, Table XIIL., and col. 21, Table XIV. 


~* Institution of Civil 1 Engineers, ‘‘ Proceedings,” 1897-8, vol. cxxxi, 
page 147, 











For comparison with other records, in which a Carnot engine has 
been taken as the standard of comparison, the heat units required 
per horse-power minute for a Carnot engine working between the 
same limits of temperature as the Rankine =e has been given 
in col, 24, Table XIII., and col. 20, Table XIV., and the efficiency 
ratio of the experimental engine to the Carnot engine is given in 
col. 27, Table XIIL., and col. 22, Table XIV. 

For each trial a temperature entropy diagram has been con- 
structed, and the entropy diagrams for each temperature series 
and each speed series are shown superimposed upon one another in 
Figs. 13 to 30, so that a direct comparison can be made of the 
thermal units required at constant temperature and at constant 
speed, and at each temperature and at each speed. 

Leakage through slide calve.—There are two obvious methods of 
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experimentally determining the leakage through the slide valve. 
Either a special valve can be used, with sufficient lap to cover the 
steam port throughout the valve stroke, or the steam ports them- 
selves can be blocked. In either case the leakage will be deter- 
mined by admitting steam to the slide chest, driving the 
engine by external power, and measuring the steam escaping into 
the exhaust. 

The first method involves a special slide chest, and the steam 
ports being open the leaking steam will emerge partly through the 
exhaust and partly through thecylinder. Errors will consequently 
result in the measurement of the leak, owing to the large areas on 
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which u red cond d steam will be deposited. Moreover, 





if the leakage in the case of fiat plates sliding on one another is 
affected by the width of surface in contact, the additional overlap 
of the special valve will affect the leakage and vitiate the com- 
— of the experimental results with the leakage which obtains 

uring the actual running of the engine under steam. ~ Further, 
in actual working the steam ports will, during admission and 
expansion, be full of steam at varying pressure, and leakage from 
the cylinder into the exhaust past the exhaust lap of tho valve will 
take place, in addition to the direct leak from the steam chest to 
exhaust, while, under experimental conditions with the special 
valve, the cylinder will be always approximately at atmospheric 

ressure, so that leakage into the cylinder through the ports will 

greater than under working conditions. 

By the second method, namely, blocking the steam ports and 
running with the normal working valve, the differences between 
experimental and working conditions are either eliminated or 
greatly reduced. Certain points of difference, however, will still 
remain, and the di — Fig. 31—wiil help to explain these. 


(1) During admission under working conditions the flow of steam 
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into the cylinder will tc a certain extent check the teridenc 
leak from the steam port past the valve into the exhaust. 
With the blocked ports there will be no such check, and the | 
leakage into the exhaust wil! therefore be slightly greater than | 
under working conditions. | 
(2) During expansion, and also during compression, under work- | 
ing conditions there will be leakage from the steam chest past the 
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lap inte the cylinder, and from the cylinder past the valve into the 
exhaust. The amount of leakage into exhaust will therefore 
depend upon the difference between the expansion or compression 
pressure and the exhaust pressure. 

With blocked ports there will be leakage past the lap into the 
clearance over the stop in the ports, and from that clearance, 
which will rapidly fill with steam at steam-chest pressure, to the 
exhaust. 

The leakage into exhaust will therefore depend upon the differ- 
ence between the steam-chest and the exhaust pressures, modified 
by the small amount of expansion which takes place in the 
clearances over the blocked ports. The leakage to the exhaust 
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will therefore be greater with blocked ports than under working 
conditions, 

Messrs, Callendar and Nicolson have pointed out that the 
leakage past the valve is most probably in the form of moisture 
condensed on the valve face and re-evaporated, rather than a direct 
leakage of steam, and it will be seen that the leakage experiments 
detailed below confirm this conclusion. But this being the case, 
it is important to note that to imitate working conditions the 
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walls, slide face, and surrounding metal should be 


cylinder 
near to the working conditions of temperature as 


kept as 
possible. 
working, be kept warm by the admission of steam at every 
stroke, the leakage found with both barrel and ends of cylinder 
jacketed has been accepted as the nearest approximation to the 
leakage taking place both in the jacketed and unjacketed series 
of trials. 

The leakage trials described in the present report were made 
on the high-pressure cylinder with the ordinary valve and with 
biocked ports, the engine being driven at the several trial speeds 
by external power and steam of the several trial pressures admitted 
to the steam chest. 

In blocking the steam ports considerable difficulty was at first 
experienced, and numerous devices were tried before a steam-tight 
joint was obtained. The method ultimately adopted was to 

a metal fitting piece flanged at each end to an absolutely 


; mean results fora number of concordant experiments measured 
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As the cylinder with blocked ports will not, as in | 


steam, and at the same time to prevent some accumulation of | 
ressure in the short exhaust branch. This back pressure has | 
n in every case recorded in Tables I. and II., which give the | 
under varying conditions. 
The mean values of the last three columns of Table II. have 
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TABLE 1,—Pressures, de., during Measurements of Leakage past Slide Valve with Steam Ports Blocked ( Results given in Table 11 ). 


Average pressures in lb. per sq. in absolute. 


Exhaust. 


Steam pipe before 


nlet. Steam chest. 


Engine standing, 
valve in mid position. 


Differences in pressure in Ibs. per sq. in. 


Steam chest minus exhaust. 


Engine running at Engine standing, f , 
valve in mid position. Engine runniny. 


all speeds. 





39-25 
50:5 


66-25 


TABLE II.—-Leakage past Slide 


Leakage in lb. per hour through slide valve. 


Syphon lubricator on steam chest stopped. 


Cylinder ends jacketed only. 


At 
50 revs. 


Engine standing, At 
valve in mid position. 50 revs. 


Engine standing, 
valve in mid position. 


16-1 18-0 


19-7 14-4 18-4 


“5 19-5 28-9 


2 5-5 32-4 38-1 


38- 


been plotted on Fig. 32, and have been used for the corrections for 


leakage which follow. 
(To be continued.) 








THE MILAN EXHIBITION OF 1906. 


Tue Association of. Italian Manufacturers—Associazione degli 
Industriali d’Italia—have decided to offer a series of prizes in 
connection with the forthcoming Exhibition at Milan for inventions 
for the prevention of accidents in factories. The competition is 
to be international in character, and the following awards are 
offered :—(A) A gold medal and 8000 lire for a new appliance for 
preventing accidents arising from contacts between primary and 
secondary windings in alternate current transformers; the 
appliance must fulfil the condition that no disturbance in the 
action of the transformer must arise in case of atmospheric 
discharges or abnormal increase of potential. (B) A gold medal 
and 1000 lire for a novel system of hand crane or winch fitted with 
a simple and practical contrivance to prevent the possibility of the 
handles revolving during the descent of the load. (U) A gold medal 
and 500 lire for a safety-appliance, to be simple, strong and 
reliable, to stop trucks automatically on an inclined plane on the 
hauling rope snapping ; the appliance must be adaptable to exist- 
ing plant. (D) A gold medal for a system of absorption and 
collection of the dust produced in sorting and cutting rags by 
hand without giving rise to draughts detrimental to the health 
of the workpeople. (E) A gold medal for a system to carry off by 
suction the dust generated by carding flax, hemp and jute, without 
detriment to the neighbourhood. (F) A L pm medal for a system 
to prevent the diffusion of dust in lime and cement works. 
| he competitions will be subjected to the following conditions :— 
| Applications to compete must be sent in not later than July 31st, 
| 1905, addressed to the Presidency of the Association of Italian 
| Manufacturers for the Prevention of Accidents in Factories, Foro 

Bonaparte, 61, Milan. All appliances entered for competition for 
| the prizes A, B, C, must be exhibited at the competitor's expense, 


{in such dimensions and conditions as to allow of their being 


scra| 
tight fit in the ports, and then to screw this block down with a red- | practically tested at the Milan Exhibition of the year 1906 in 
lead joint into recessess cut in the slide face at each end of the | such time as may be determined by the Exhibition Committee. 


port. This was found to give a tight joint. 

The exhaust was connected to a condensi 
leakage into the exhaust could be measured wit 
This arrangement was found to act admirably, but it was impossib: 


coil, so that all 
great oan: 
e 


No charge for space will be made to competitors who intend to 
exhibit their appliances in the space allotted to the Association ; 


| they must, however, in their applications to compete state the 


exact area they require. The acceptance of all applications 


Ends and barrel of cylinder jacketed. 


156 revs. 
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28-25 

46-0 
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Valce with Steam Ports Blocked. 


Syphon lubricator on steam chest 
supplying freely. 


At At At 
50 revs. | 156 revs. 250 revs. 


10-5 


Engine standing, | 
valve in mid position. 


7-7 11-6 11-25 


At At 
| 252 revs. 
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23-4 14-6 > 


26-6 


9, f 


30-9 29. 22-5 


37-25 41-2 











40-3 


N.B.—On all the above trials the sight-feed Iubricator was supplying oi] to the steam pipe at the rate of about two drops per minute. 


petitors for the prizes ), E, and I, must have their appliances at 
work in works in Italy ; they must also forward to the Association 
to be placed in their exhibit a detailed drawing, a small mode! 
and a full description of their appliances. All appliances pre 
sented for competition are the property of competitors; the 
Association will, however, retain the drawings, models and 
descriptions, All rights connected with the appliances are the 
exclusive property of their owners, who must, a take all 
necessary steps to guarantee their rights. The Association reserve 
the right to publish at the close of the Exhibition the description 
and drawings of all the appliances. A committee appointed by 
the Council of the Association will examine all appliances pre- 
sented for competition. The appliances approved of on principle 
will be subjected to tests, after which they will be classified 
according to their merits. The Council of the Association will 
award the prizes in accordance with the report of the committee ; 
| no appeal against their decisions will be entertained. For further 
information application should be made to the Director of the 


Association. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
| EncINngEERS.—The Midland district meeting will be held at Bir- 
mingham on Saturday, the Ist of April, 1905, when the members 
will asserable in the Medical Theatre in the University, Edmund- 
| street, Birmingham, at 5 p.m. A paper will be read by Mr. H. K. 
G. Bamber, F.R.S., of London, on ‘Portland Cement.” The 
annual meeting will be held in Norwich on the 22nd, 23rd, and 
24th days of June, 1905, : 

ELECTRICAL EXHIBITION.—An interesting exhibition has been 
organised at 118-122, Holborn, E.C., by the County of London 
Electric Seon Company, Limited, in order to give consumers and 
residents in the company’s areas of supply an ag 0+ 
———e the latest developments in connection with the lighting 
and heating of premises by electricity. These areas include the 
boroughs of Finsbury, Holborn, Wandsworth, and Camberwell ; 
St. George the Martyr, Southwark, and St. Olave, Bermondsey. 
The exhibition also affords manufacturers an opportunity to select 
motors suitable for driving plant. It has been arranged in two 
sections, the first of which, on the ground floor, is concerned with 
lighting and heating, and the second section, in the basement, 
with electricity as‘@ motive power. The company, with commend- 
able tact, is prepared to arrange for either power or lighting 
installations to be carried out free of initial cost to the consumer, 














Marcon 24, 1905 


THE ENGINEER 





301 











——— 


WATER PURIFIER AND SOFTENER. 


Tur accompanying engravings illustrate a condensation 





water purifier and grease eliminator made by the Paterson | 





compressor is fitted to this filter, thoroughly to agitate 
and scour the quartz sand inthe wash water. The impurities 


| from the washing process flow over into the waste gutter, 


through the waste pipe to the drain. A by-pass to the waste 
valve is provided, so that the first water after the wash 


Engineering Company, Limited, of Norfolk-street, Strand. | may be run to the drain. This is never necessary when the 
In the sectional elevation of this purifier—Fig. 1—the | filter is flushed with pure water. An automatic outlet con- 


greasy condensation water entering by the inlet pipe, after | 
passing through a perforated baftle plate to free it from agita- | 


tion, enters the measuring tank of the chemical supply 
regulating apparatus. 
From this measuring 
tank it escapes through 
a narrow vertical dis- 
charge slit, which acts 
as a tumbling bay, the 
slit beimg made narrow 
so as to produce a 
maximum rise and fall 
of the water level in 
the tank, and so that 
at any instant the 
amount of water passing 
is accurately gauged. Pog ins toe 
Resting on the surface i 
of this water there is a 
measuring float, which 
rises and falls with the 
variations in the level 
of the liquid, corre- 
sponding to variations 
ip the amount passing 
through. With a uni- 
form rate of flow the 
float is stationary. The 
measuring float com- 
municates its motion 
by means of chains, 
pulleys, and a shaft, to 
two long tapered valves 
in the adjacent tanks. 
One of these is con- 
nected to the coagulant 
storage tank alongside, 
and the other to the 
make-up water supply, 
or an auxiliary coagu- 
lating reagent. The 
level of liquor in these 
tanks is kept constant 
by ball valves, so main- 
taining a uniform head 
of reagent above the 
tapered valve _ seats. 
These tapered valves are 
from 4in. to 6in. long, 
and in lifting give an 
annular orifice, which 
discharges an amount 
of reagent bearing a 
constant proportion to the amount of greasy water as | 
measured by the tumbling bay, the proportion, of course, | 
being varied with the flow of water by means of the float. | 
The greasy condensation water, with its coagulants, co-mingle | 
in the mixing trough, which is fitted with a ‘‘ fish-bone” | 
baffling arrangement, so as to ensure their thorough mixing | 
before passing into the reaction and precipitating chamber, 
where provision is made for the great bulk of the mechanically- 
suspended oil to separate out, as it: does, in the form of a 
thick oily sludge, which can be periodically flushed over into 
the waste pipe. The water passes gently downward, precipit- 
able matter falling to the bottom of the tank, from which it 
is flushed out through the sludge cock provided for this 
purpose. The semi-purified water strains upward through a | 
preliminary strainer of wood wool shavings and overflows 
through communicating orifices into the quartz sand filter 
tank, where the final purification takes place. 

The Paterson purifiers are al! fitted with these quartz sand 
filter beds, as the makers maintain it is impossible to remove | 
all oil—even after coagulation—by straining through wood wool. | 
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Fig. 1—-WATER PURIFIER--SECTION 


The quartz sand filter bed is about 30in. deep and supported 
upon a bed of fine pea gravel about 6in. deep. The filtering 
medium employed is aspecially mined quartz silversand, almost 
pure silica, resting upon a bed of fine pea gravel. The action 
of the coagulant is to form an exceedingly fine, harmless 
gelatinous precipitate, which seals up the interstices between 
the sand grains and forms an impervious barrier to the oily 
globules. The filtered water is drawn off by a large number 
of gun-metal strainers, screwed into a manifold pipe system 
leading to the main outlet duct. The strainers are of gua- 
metal, and have screwed caps and finely perforated renewable 
phosphor bronze screens. This construction—shown in Fig. 
3—ensures, so it is claimed, the uniform drawing off of the 
filtered water and distribution of the reverse current of water 
and air when flushing the filter, A steam-worked jet air 


GREASY CONDENSATION WATER MEASURING 


ANDO CORGLLANT SUPPLY APPARATUS. 


| small soda tank. 


troller is fitted for throttling the discharge when running on 
light load, thus preventing the filter from being drained 
empty. In fact, since this‘controller is;worked by means of 









PATERSON WATER PURIFIER 


a ball cock valve, it is possible to make the head of water over 
the top of the sand always the same. The arrangement of 
this apparatus may be seen in Fig. 1. 

The quartz sand filtering medium, being practically 
indestructible, is said to last indefinitely and never to require 
to be handled from one year’s endtoanother. The gelatinous 
precipitate which forms upon the sand grains is a perfect 
barrier to the cily particles. The plan and elevation—shown 
in Fig. 4—and the perspective view—Fig. 2—will help to 
make the foregoing explanation quite clear. This plant has, 
so we are informed, been put to severe tests, and boilers 
opened, after steaming continuously for 2000 hours, have, so 
the makers tell us, been found to be free from all trace of oil. 

Fig. 5 shows in section a water softener and filter made by 


| the same firm. In the standard type of Paterson water softener, 


lime and carbonate of soda are used as the softening reagents. 
The supply of hard water is automatically regulated by a 
double-beat equilibrium valve, controlled by a float in the 
mixing box. The hard water is measured continuously in its 
passage through a narrow vertical discharge weir or tumbling 
bay, by which it escapes from the measuring tank. By this 
simple means variations in the supply produce variations of 
the level of the water in the measuring tank, in which there 
is a large float which controls the discharge of soda from the 
The level of the soda is kept constant by a 
ball tap connected to the storage tank on the right containing 


the day’s supply. The measuring float also controls the 
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FLOOR OF FILTER 


Fig. 3—GUN-METAL STRAINERS 


discharge of water to the lime saturator on the left. The 


| day’s supply of lime is stored in the lime-slaking tank, and is 


drawn off through the bib cock into the lime saturator, the 
conical bottom of which it falls in the form of a cream of 
lime. The measured quantity of water to form the lime 
water passes down the central pipe to the conical bottom of 
the lime saturator, and in its passage upward becomes mixed 
and thoroughly saturated with the cream of lime. As it rises 
the lime particles gradually settle out, so that only a clear 
saturated solution of lime water overflows into the mixing 
box, where it commingles with the hard water and the soda. 
The softening reaction at once takes place, and the water 
passes down the drop pipe shown dotted, entering the precipi- 


| tating chamber tangentially, so as to prevent eddies. The 


bulk of the deposit settles in this chamber and is purged out 
periodically through the sludge cock provided for this pur- 
pose. -The water passes upward and through a preliminary 
strainer of wood wool contained in the annular space between 
the walls of the main softening tank and the filter tank. This 


| straining through the wood wool removes the bulk of the 


impurities, but the makers do not consider it sufficient to 


| remove all trace of suspended matter. They therefore fit their 


softeners with a quartz sand filter bed for the removal of the 
last trace of suspended matter. The filtered water is drawn 








off by a large number of gun-metal strainers, as in the case of 
the greasy water purifier, and it is claimed that it is impossible 
for the water to short-circuit,through the filter bed, and that a 


uniform rate of filtration is secured throughout. To cleanse 
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Fig. 4—PURIFIER—PLAN AND ELEVATION 


the filtering medium the current of water through the bed 
is reversed, and the quartz thoroughly agitated and sterilised 
by the injection of compressed air from an air compressor 
supplied with the plant. The loosened impurities overflow 
into the annular gutter riveted around the entire internal cir- 
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Fig. 5-WATER SOFTENER AND FILTER 


cumference of the filter. This waste gutter communicates 
by a waste valve and pipe to the drain. 








THE TAXATION OF MACHINERY IN LonpoNn.—As the local rates 
in many parishes in the metropolis have now reached, and even 
exceed, 10s. in the pound, itis not perhaps surprising that ata 
recent conference the assessment authorities of the metropolis 
resolved to place a tax of 10 per cent. upon the machinery used 
in manufactories situated within the various metropolitan 
boroughs, and this in spite not only of the judicial decisions, but 
of the Act of Parliament which declares that the property of the 
occupier shall not be taxed. One of the first firms to suffer from 
this cause is that of Perkins, Bacon and Co., Limited, bank note 
engravers, whose property has recently been valued for rating 
purposes, and who, on appealing to the Assessment Committee, 
were informed that the increased assessment included a tax of 
10 per cent. upon practically the whole of their machinery. Up 
to the present time, owing to the intervention of the Machinery 
Users’ Association, no machinery has been subjected to a tax of 
this character, but machinery users in London will see that the 
question now requires their immediate attention if they are to 
escape a penalty which provincial firms have successfully resisted. 
The Association is now. engaged in organising meetings in the 
metropolis for the purpose of considering the question, and it 
has already engaged the sympathy of many of the leading manu- 
facturers.. Communications on the subject should be addressed 
to 5, Laurence Pountney-lane, Cannon-street, E.C, 
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A NEW INCANDESCENT LAMP HOLDER. 

We have recently inspected a cord grip lamp holder 
of novel design, which is manufactured by Messrs. Baxen- 
dale and Co., Miller-street Works, Manchester, and which is 
known as the ‘‘ Thikflex.’’ A general idea of the arrange- 
ment will be obtained by examining the accompanying 
illustration. The outside appearance is much the same as 
that of an ordinary lamp bolder, but the method of construc- 
tion varies somewhat. The brass case ccnsists only of two 
parts, which screw together and interlock the cord grip, china 
interior, and terminals, with each other, so that it is impos- 
sible for them to be twisted or become detached in any way. 
The cord grips, which can be seen clearly in the diagram, 
consist, as in the ordinary holder, of a cone-shaped piece of 
wood in two halves, and having a central hole through which 
the flexible wire passes. Consequently, the further the lower 
part of the case is screwed up, the tighter it grips on the 
wire, and the weight of the lamp and holder is taken off the 
terminals. We have tested the amount of grip with the ends 
of the flexible wire detached from the terminals, and found 














THE THIKFLEX LAMP HOLDER 


that considerable force—much more than could be met with 
in ordinary working—was required to pull the wire out of 
the holder. The interior of the holder consists of two 
separate pieces of the best English china, shaped to fit the 
case, and so designed that when placed together in position 
they completely insulate the terminals—which are not fixed 
to, but which fit into shaped recesses in the pieces of china— 
from each other, and also from the brass casing. By this 
arrangement, the only exposed metal parts are the two spring 
plungers for conveying the current to the lamp, and these 
are situated the usual distance apart. The makers claim 
that, by having the terminals loose and only held in position 
by the two pieces of china, the connections can be made with 
greater ease, and this we think will probably be found to be 
the case, when once the workman has got used to the new 
form of holder, though it would seem that there must be 
some danger of losing the terminals during transit, kc. The 
lamp holder is neat in appearance and simple in construc- 
tion. 








TORPEDO-BOAT DESTROYERS. 


THE paper on ‘‘ The Development of Torpedo-boat Destroyers,” 
recently read before the Institute of Marine Engineers by Retired 
Fleet Engineer W. J. Harding, was discussed on Monday evening, 
March 20th, by the members of the Institute. A lengthy summary 
of this paper appeared in our last issue. The chair was occupied 
on Monday by Mr. W. Lawrie, member of Council. 

Mr. George Shearer said he agreed in every way with the views 
to which the author had given expression in his paper. His 
suggestions regarding coast defence were effective and economical ; 
in fact, in his—the speaker’s—opinion it was the best method 
of defence that he had heard of. Judging from the experi- 
ences of the Russo-Japanese war the torpedo, apparently, was 
not quite so effective as the mine, but the effect of both the 
torpedo and the mine would depend upon the part of the battleship 
which they struck. Reference had been made to the amount of 
smoke which was given off by torpedo boats. So far as his experi- 
ence went they did not use Welsh coal for those vessels when 
running trial trips. On the Clyde they always used Scotch coal, 
and they all knew the amount of smoke given off by that class of 
coal, or by the Newcastle coal. With regard to the question of 
condensers, he did not see why there should be any more trouble 
with the condensers of a torpedo boat than with those of an 
ordinary merchantman, cruiser, or battleship. In the first place 
there was not the same pressure on the torpedo boat’s condensers. 
There was a circulating engine which was used whilst the boat was 
lying at anchor. The circulating of the water of the condensers 
was purely automatic. At the inlet there was a small scoop, 
which inclined forward, and another at the discharge, which 
inclined aft. Consequently the speed of the vessel drove the 
circulating water right through the tubes without any mechanical 
action or aid from any circulating engine. Personally, he had not 
had trouble with the tubes in tcrpedo boats. He had, however, 
been on board when the torpedo boat was running her trials, and a 
tube might give way here and there ; but it was simply the case of 
a defective tube, the same as might happen in any condenser; it 
was not due to the fact that it was a tube in a torpedo boat. The 
vibration in torpedo boats propelled by reciprocating engines, 
when running at full speed, was enormous, but with the turbine- 
propelled craft the vibration was reported to be comparatively 
slight. He held the opinion that it was absolutely necessary 
that torpedo boats, and, in fact, all war vessels, should run their 
tcial trips in fighting condition, with everything on board. With 
regard to the lines of the hull of a fast torpedo boat, he had 
found that when running at full speed the lines were entirely 
changed from what they were in her normal condition. On one 
occasion when on a destroyer he ran into heavy weather. That 
vessel *vas, in fact, the largest destroyer afloat at that time, and 
that was not so very long ago. She was more strongly built than 
the British destroyers then in service, and was decked and 
planked like a cruiser. In that heavy weather she did 
damage to her scantlingsin the forepeak. Thestringersand gus- 
set plates were carried away, but, as that portion of the vessel was 
bulkheaded off, the crew did not know of the damage at the time. 
When they got across the Bay of Biscay and into smooth water, a 
peculiar noise was heard in the forepeak. He had the manhole 
opened and got inside to examine the interior. He then found 
that the stringers were carried away, the thwartship stays were 
buckled up, the gusset plates were also carried away, and the 
rivets shorn off, The width of beam of the vessel at that point 





was about 3ft, din. or 3ft. 6in., and within that distance he 
reckoned the boat came in lft. He could see where the plates 
had crossed each other—that was to say, the plates on the throbbing 
beams. He had taken a great deal of interest in the lines of that 
destroyer both in calm and heavy seas. The damage sustained 
was repaired and everything made rigid. He found that when 
plunging the sides between the frames in that part of the vessel 
‘came in” about l}in. to l}in., the distance between the frames 
being, so far as he could remember, about 18in. ‘They could see 
the plates bulging in from l}in. to ljin. between the frames. 
Everything was so rigid after the repairs referred to had been made 
that the frames themselves were not perceptibly moved. When 
that vessel was going at full speed the only relief from the vibration 
experienced at the stern was by easing one’s heels off the deck. 

Mr. John Clark remarked that the propeller data contained in 
the paper was of great value. The propeller, however, was a 
subject which still required a great deal more light to be thrown 
upon it, judging from the article thereon in the current number of 
THE ENGINEER. It was only in recent years that the annealing of 
steel had come to be considered as a scientific subject, but our 
knowledge regarding the treatment of steel had now been very con- 
siderably extended. The testing of steel by impact gave more 
reliable indications of the nature of the material, and the 
‘* fatigue” which it could withstand, than the ordinary tensile 
tests so frequently adopted. The vibration on torpedo boats was 
one of the most uncomfortable facts that the men on board those 
craft had to deal with. Possibly, however, the attempts to do 
away with that vibration had had a great deal of influence in 
regard to increasing the speed, by reason of the adoption of the 
Parsons or other turbine. Another interesting point dealt with by 
the author was the difference of speed obtained when running in 
shallow water. In the current number of THE ENGINEER there 
was an article giving particulars of the trials of the German scout 
Bremen. When running in 14 fathoms of water, the indicated 
horse-power being 10,920, and number of revolutions 140°2, the 
speed was 22°50 knots. When running in water of a depth of 
554 fathoms, with 9750 indicated horse-power, and 135-9 revolu- 
tions, the speed was 22°47 knots. He would like to ask Mr. 
Harding if the character of the bed of a river had anything to do 
with the difference in speed obtained, or was it due to the depth 
of water alone? It appeared to him that there might be more 
difficulty in obtaining speed over asandy bed than over a bed, say, 
of boulders. 

Mr. Sharpe said the portion of the paper which had appealed 
most to him was the data relating to propellers. He couid 
not altogether understand, however, the statement that the 
substitution of manganese bronze for forged steel made such a 
wonderful difference in the speed of the craft. It appeared to him 
that there must be some cause and effect there which ought to be 
alluded to. Even at the present time he considered that there 
was just as much groping in the matter of propellers as there was 
many yearsago. Then, again, were they to take it that the more 
the propeller was immersed, or the less it was immersed, the 
better? He could quite understand that a little addition to the 
weight of those very fine ships made a great difference in the line 
of the ship, but he had always thought that the more immersion of 
the propeller the better ; in other words, it was a disadvantage if 
any air got down the sides of the propeller. Some time ago new 
propeller blades were supplied for ships of the ‘‘ County” class, 
and he understood that the Admiralty had certain ideas in depart- 
ing from their previous views, but he had not heard decidedly 
what-the results-of those alterations had been. 

Mr. A. Cooke, referring to the increase of speed obtained by 
substituting a bronze for a forged steel propeller, said he had seen 
almost the same plan adopted in two similar merchant ships, and 
the results were practically the same as those mentioned by the 
ooo A much better result was obtained from the bronze pro- 
peller. 

Several other gentlemen also took part in the discussion. 

Mr. Harding, in replying to the various points raised, said that 
the discussion had been very valuable to him. It was, of course, 
@ fact that the heavier machinery of merchant vessels had a 
longer life. The question of weight must always count. The 
engines of the mercantile marine no doubt did more millions of 
revolutions than the Navy ships did tens of thousands. Weight 
meant durability. The submarine, to which reference had been 
made, was not an engineer’s weapon, and at present it was far 
from perfect. It was like going to sea with wet coals and no 
ventilation to the bunkers! He quite agreed with Mr. J. McLaren 
that engineers would be able to devise some means whereby the 
men inside a submarine should be able to escape. The tempera- 
ture of the stokehold when the fans were going would be about 
the same as the temperature of the outer air. With regard to the 
actual success of torpedoes, he might say that in the evolutions 
made yearly with the squadrons the young officers did get their 
torpedoes in. The amount of smoke from the funnel was a point 
that had received a lot of attention. He was not quite sure that 
an excess of smoke was a disadvantage, for it might decrease the 
vessel as a target ; the enemy could aim better at a distinct ship 
than at smoke. With water-tube boilers, where they had salt 
water in the feed, they got priming. They were not quite so good 
with salt water as the “‘dear old Scotch boiler.” He would not 
express an opinion in regard to reduction of scantlings. If he 
were told that a certain vessel was strong enough he would be 
willing to go all over the seas in her. “Phe depth of water in 
which trials were run was somewhat of an anomaly, for some of 
the best results were got in shallow water. The vessel seemed to 
create a wave of her own, and she ran along on that wave. 
But there was no doubt that depth of water was the thing 
to have on a trial trip. With regard to the increase of speed 
by substituting a bronze propeller for a forged steel pro- 
peller, he said that the forged steel propeller seemed to 
run away, giving a considerably higher percentage of revolu- 
tions at the same power. They got 6000 horse-power out of the 
forged steel PF, ca at 400 revolutions, whilst the bronze pro- 
peller gave horse-power at, perhaps, 385 revolutions. He did 
not know that he could give an opinion as to what effect the bed 
of the course over which a trial trip was run would have, but he 
held that Wemyss Bay was the best mile going. 








TH INSTITUTION OF CIVIL ENGINEERS. 


THE annual dinner of the Institution of Civil Engineers was held 
on Wednesday evening, in the hall of the Merchant Taylors’ Com- 
pany. The president, Sir Guilford Moleswortb, was in the chair, 
and among a numerous assembly were the following guests and 
members :—Admiral Sir John Dalrymple Hay ; Major-General D. 
D. O'Callaghan, President of the Ordnance Committee ; Sir Horace 
Walpole, Sir T. Fuller, Sir M. Ommaney; Mr. E. P. Martin, pre- 
sident of the Institution of Mechanical Engineers; Sir Arthur 
Riicker, Lieut.-Col. Yorke, R.E., Sir Benjamin Baker, Sir W. H. 
White, Sir Edward Carbutt, Sir Leader Williams, Mr. Charles 
Hawkesley, Dr. A. B. Kennedy, Mr. Moberley Bell, Mr. Alexander 
Siemens, the Hon. C. A. Parsons, Sir Joha Thornycroft, Mr. A. F. 
Yarrow, Professor Unwin, and Dr. Tudsbery, secretary. 

The Chairman, after having proposed the loyal toasts, in the 
first of which he made a variation from the accustomed formula 
by proposing, as is done in India, he explained, ‘‘ The King- 
Emperor,” gave the toast of ‘‘Our National Defenders.” He 
viewed with apprehension, he said, the abolition of coali 
bases abroad, and the weakening of our Army. He had hea 
with dismay the proposal to abandon the harbour of Trincomalee, 
which is the only defensible harbour between Aden and Singapore. 
He thought that instead of weakening our defences and reserves 
we should be strengthening and increasing them, and that recourse 
should be had to some sort of military training—call it conscrip- 
tion if they would. To do this would improve the national 





physique and give employment to the unemployed, and keep from 
worthless, vicious lives the lout and the hooligan. 

Response was made by Admiral Sir J. Dalrymple Hay, and by 
Major-General D. D. O'Callaghan. The former endorsed the 
words of the President, and referred at some length to the employ- 
ment of foreigners in our mercantile marine. He thought that 
that portion of the navigation laws which would compel British 
seamen to serve in British ships should be re-enacted. He 
thought the recent redistribution of the squadrons of the Navy 
deserved great commendation. In his reply, Major-General 
O'Callaghan advocated a system of voluntary conscription, such as 
the bushido of Japan, where the “teaching of knightly behaviour ” 
—to translate the word—was taught to every child at its mother’s 
ie. a. believed that such a spirit could be inculcated here in 
England. 

The toast of ‘‘The Empire,” pro by the President, was 
replied to by Sir Horace Walpole and Sir T. Fuller, and the pro- 
ceedings terminated after the toast of “The Institution” had 
been proposed by Sir M. Ommaney and replied to by tho 
President. 








Tue GREAr WESTERN RalILWAy CoMPANY has recently in- 
troduced, for the conveyance of the coal required by the locomo- 
tive department at Swindon, a number of wagons which have a 
length said to be in excess of any other ‘‘ high-capacity” wagons 
now in operation on any British railway, These wagons have been 
constructed entirely of steel, and have a length of 43ft., a width 
of 7ft. 9in., and a depth of 4ft. 10in., and are fitted with five falling 
doors on each side of the truck. They are carried on two four- 
wheeled bogies, the centres of which are 31lft. apart, and they have 
a carrying capacity of 40 tons, and a tare weight of about 18} 
tons, 

INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORKSHIRE 
SrupENts.—The eighth ordinary meeting of this Association was 
held in the Law Institute, Leeds, on Thursday, March 16th, 
Mr. S. R. Kay, M. Inst. C.E., in the chair. A paper was read b 
Mr. J. D. Milner, Stud. Inst. C.E., entitled ‘Some Recent Hull 
Bridges.” The bridges described were the Scott-street, Witham, 
and Stoneferry iilges, The first is a steel structure of the 
bascule type, in three spans—the centre one being the lifting span 
—and is operated hydraulically. The Witham bridge is a ferro- 
concrete structure on the Hennebique system, with concrete abut- 
ments supported on piling. The Stoneferry — is a swing 
bridge, with a fixed span at one end. The main gi ers are of the 
open-webbed N type, with arms of unequal le . The bridge is 
turned about the turntable by electrically-operated gearing. A 
discussion followed, and a vote of thanks to the author concluded 
the meeting. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—At 
the sixth general meeting of the forty-eighth session of this body, 
held in the Institution Rooms, Bath-street, Glasgow, on the 
21st inst., a paper was read by Professor Andrew Gray, of Glasgow 
University*-successor to Lord Kelvin—on ‘‘Gyrostats and Gyro- 
static Action,” in the course of which he made a number of 

ractical experiments with a gyrostat, illustrating the effects of 

igh speed on rotating bodies, and referring to the working of 
high-speed turbines on board ships, said that when the torpedo 
boat destroyer Cobra was lost in the North Sea in 1901, corre- 
spondents to the technical journals stated that the gyrostatic 
forces exerted by the machinery might have been sufficient to 
endanger the vessel. The conclusion of the correspondence on 
this subject, however, was that this action could not possibly have 
been sufficient under any circumstances whatever to endanger the 
ship, and this conclusion, he believed, was correct. 


AGED Navvies’ PENSION FunD.—We have pleasure in bringing 
before our readers particulars of this charity, of which the 
object is to give pensions of 5s, a week each to genuine worn- 
out navvies, who, having passed their working days and exhausted 
their savings, are mostly dependent on parish pay. These 
pensions of 5s, a week are supplemented by an allowance of 2s, 6d. 
more to the aged wives of married men. The fund was begun by 
Lady Pearson in January, 1903, giving reeoy | pensions of 5s, eac 
per week, followed by Sir John Jackson, Messrs, J. W. an, 
J. T. Middleton, and John Price, subscribi ten pensions 
each, £130, and Messrs. Hemingway five. ese gentlemen 
formed themselves into a committee, and on May Ist, 1903, held a 
meeting, at which Sir Weetman Pearson took the chair, and rules 
were drawn up for the administration and safeguarding of the 
funds. In the year 1903, 43 men and 14 women received the 
vensions, Of these, one pensioner was 94 years old, nine were over 

0 years, forty-one over 70 years, and seven over 65. Increased 
support having been secured in 1904, the number of pensions 
granted have been 108. It is hoped that all contractors will in 
time be ready to give much needed assistance, and not leave this 
duty and privilege to the liberal few who at present represent such 
a distinguished class in the community. In addition to the 
original subscribers of 1903, Sir John Aird, Sir J. T. Fairbank, 
Messrs, Baldry and Yerburgh, Messrs. Pauling, and Mrs, E, D. 
Jones —for widows—contributed to the second year’s funds ; also 
Sir John Jackson and Messrs, Hemingway have doubled their 
subscriptions, and Sir Weetman Pearson—on behalf of the firm of 
S. Pearson and Son, Limited—has subscribed twenty pensions, All 
contributions are to be paid to the hon, treasurer, Lady Peerson, 
16, Carlton House-terrace. 


Conrracts.—The Holwell Iron Company, Limited, of Asfordby, 
Melton Mowbray, and 28, Victoria-street, Westminster, has 
obtained a contract for cast iron pipes for the Metropolitan Water 
Board, London.—Mr. P. J. Mitchell informs us that Messrs, tho 
Hucknall Torkard Colliery Company, Limited, near Nottingham, 
have just placed an order with him for a 130-kilovolt ampere 
turbo generating plant for use in connection with Professor 
Rateau’s patent exhaust utilisation system; the accumulating 
mass in this case being formed of old rails enclosed in a boiler 
shell. This plant will be the first of its kind to be laid down in 
a British colliery.—The Chain Belt Engineering Company, Derby, 
has recently received an order for three complete sugar-conveying 

lants to be installed at a large sugar refinery in the East End of 
ndon.—The Swansea Harbour Trust have ordered three 14in. 
locomotives from Andrew Barclay, Sons and Co., Limited, of Kil- 
marnock.—The Lea Bridge District Gas Company has placed an 
order with Messrs. Graham, Morton and Co., Limited, Leeds, fora 
complete coal handling plant.—The Fairfield Shi building Com- 
pany, at Govan, Glasgow, has recently made an addition to its fire- 
extinguishing apparatus. _ This consists of a Merry weather double- 
pers. steam fire engine, of the ‘‘ Greenwich” type, capable of 
delivering 450 gallons of water per minute, and of throwing four jets 
simultaneously. —The Kennicott Water Softener Company informs 
us that it has just sold to the Carnegie Steel Company, Pittsburg, 
Penn., the largest continucus water softener that has ever 
been erected, viz., of a capacity of 150,000 gallons per hour. This 
machine will be 60ft. high and 50ft. in diameter, and the water to 
be treated is not only quite hard, but is full of free sulphuric acid, 
caused by the sludge of the coke ovens and rolling mills being 
drained into the river at that point.—The contract for a new bridge 
over the river Indus, at Khushalgarh, has been placed by the Secre- 
tary of State for India with the Tees Side Bridge and Engineering 
Works, Limited, of Middlesbroughand London. The bridge, which 
has a double deck carrying the railway on the top and a roadway 
below, consists of a cantilever span of 471ft.—the slung portion 
being 261ft. 8in.—and an anchor span of 303ft. The main girders 
are placed at 20ft. centres, and have an overall depth of 52ft.— 
Sir W. G. Armstrong, Whitworth and Co., Limited, inform us that 
they have recently secured the Admiralty contract for the supply 
of all high-speed steel required in the home and colonial dockyards 
during the next three years, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS are doing better this week than for some time past, 
and many works are scenes of cheerful activity. Railway require- 
ments form a good proportion of the business under execution, and 
rather good orders are understood to be ready to be given out. 
‘The movement in favour of rail motors by various lines is affording 
considerable employment, and it seems one which is likely to 
spread. Bridge and roofing makers are doing well. Hydraulic 
engineers are for the most part well engaged. akers of air com- 
prouan have orders in hand on colliery account. Boilermakers 
are busy. 

There was a little more movement on’Change this week. Steel is 
in good request at £4 7s. 6d. to £4 10s. for Bessemer billets, and 
£6 to £6 23, 6d. for girder plates, with £6 15s. to £7 5s. for good 
boiler plates. In the manufactured iron trade black sheets are in 
rather better sale at—singles, £6 15s.; doubles, £6 12s, 6d. to 
£6 17s. 6d.; and trebles, £7 5s. to£710s Marked bars are £8; 
second grade, £7; and common unmarked, £5 17s, 6d. to £6. 
Small lots of pig iron have been sold for early delivery, and 
inquiries are coming forward on account of next quarter. Cold 
blast is 95s. to1003.; all-mine, ordinary, 55s. to 60s.; all-mine, best, 
75s, to 80s.; part-mine, 45s. to 46s.; and Staffordshire cinder forge, 
13s, There is a moderate call for Northamptons at 42s. 6d. to 
13s. 6d.; Derbyshires are 45s. to 46s.; and Lincolns, 51s, 7d. 

The question of employment at the Sparkbrook factory is still 
causing some anxiety, since, notwithstanding the recent negotia- 
tions between Birmingham and the War-office authorities, notices 
for further dismissals have been received. This, however, is 
supposed in some quarters to merely have reference to the slackness 
of work at the present time, and it.is expected it will not affect the 
general question of continuing the factory, 

The Garrard Maxfield Motor Manufacturing Company has been 
formed at Birmingham with £2000 capital. The proposed light 
railway from Kidderminster to Bewdley has been abandoned. 
Smethwick Town Council have approved the plans for the erection 
of a joint infectious hospital at Holly-lane by the Smethwick and 
Oldbury Council at an estimated cost of £19,525, and have also 
decided to obtain borrowing powers for the £13,500 which is their 
portion of the expense, 

The last of a series of ten lectures on Spanish America, delivered 
by Senor F. de Arleaga, lecturer in Spanish at the Birmingham 
University, has been given. He advised business men to maintain 
a strict and careful adherence to the requirements of the Mexican 
and South American Customs tariff, so as to avoid difficulties, 
especially in regard to classification. They should also draw bills 
of lading and consular invoices in such a way as to prevent fines 
being imposed upon the consignees. If the suggestions he had 
made were acted upon, he was convinced that British trade with 
Spanish America would be increased to a far larger extent than it 
was now, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muauchester,—The attendance on the Iron Exchange on ‘Tuesday 
was fairly good, but the tone prevailing was scarcely so strong as 
that of last week. There appeared to be some uncertainty as to 
the future of warrants, and although it did not affect this centre 
to any great extent, yet it deterred them from operating, under 
the impression that there might be a possible reduction in ordinary 
pigiron, It is clear, however, that makers have considerable con- 
fidence in the future, and both makers and merchants here regard 
the reduction in warrants as having the tendency to make for 
legitimate business. No doubt the absence of United States orders, 
which were anticipated in face of the strong feeling on the other 
side, has had a great deal to do with it, and it is clear that no 
considerable — of iron is being placed at present, although 
there is still a manifest desire in certain quarters to cover for for- 
ward requirements. Scotch makers appear to have every con- 
tidence by asking full rates, but, in order to induce business, in 
one or two instances a little under list prices had to be accepted. 
There was little or nothing doing in Lancashire pig iron, but 
in Lincolnshire a moderate business was passing. Quotations were as 
follows :—Lancashire No. 3 foundry, 53s.; Lincolnshire, 51s. 6d.; 
Derbyshire, 52s, to 52s, 6d.; Staffordshire, 53s.; Middlesbrough, 
Fg brands, 57s. 4d. Scotch: Gartsherrie, 58s, 6d.; Glengarnock, 
56s. 6d.; Eglinton, 563. 3d. to 56s, 6d. delivered Manchester. 
Scotch, delivered Heysham: Gartsherrie, 56s. 3d.; Glengarnock, 
54s, 3d.; Eglinton, 53s. 9d.; West Coast hematite is quoted 58s. 6d. 
f.o.t., and East Coast 55s, 6d. f.o.t. 

Forge iron: Lancashire, 51s. 6d.; Lincolnshire, 48s. 9d. to 
49s, 2d.; and Derbyshire, 49s. equal to delivery Warrington. 

Finished iron again showed a steady tendency, and it is this 
firmness which makes it so unaccountable that pig iron should not 
advance proportionately with the demand for the finished article, 
nr = 5s. to £6 7s. 6d.; hoops, £7 to £7 5s.; sheets, £7 to 

7 7s. 6d, 

In steel there was much firmness, and employment is officially 
reported to be considerably better than it was a year ago in this 
department. Boiler plates were reported in fair inquiry, and 
billets, both English and foreign, were firm. English billets, 
£4 10s. 6d. to £4 12s, 6d.; German ditto, £4 7s. 6d.; hoops, £7 5s. 
to £7 10s., C.A. steel sheets, £8 17s. 6d. to £9; C.R. ditto, 
£9 2s. 6d. to £9 5s., delivered Manchester. 

Machine tool makers are in some cases very busy, and the textile 
machine making industry both in Oldham and Blackburn districts 
continues to enjoy a fair measure of prosperity, which is augmented 
by the sheds and factories which are Soler built all over Lan- 
cashire. 

Orders for a few locomotives are reported to have been placed in 
this district, but it does not appear to have added much to the 
demand for manufactured copper. During the week, however, 
sheets advanced, and are quoted £81 to £83 per ton, according to 
Hyg seamiess copper tubes, 104d.; ditto brass, 8}d.; rolled 
brass, 7}d.; copper wire, 9d.; brass wire, 74d. per lb. 

The attendance on the Coal Exchange was hardly up to the 
average, and the open weather has again had a weakening influence 
on this market. Both house and manufacturing coal was dull, but 
no official change is to be noted. Slack is reported more plentiful. 
In the shipping department business was of a rather dragging 
character. Bost coal for domestic purposes was quoted 13s. to 14s. ; 
seconds, 12s, to 13s.; common, 9s. to 10s.; steam and forge coal, 
best, 8s, 3d. to 8s, 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best 
slack, 7s. to 7s, 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 5s. 9d. 
at the pit. Screened coal, 9s. 9d. to 103s.; unscreened ditto, 9s. 3d. 
to 9s, 6d., delivered Manchester Ship Canal. 

Barrow.—The demand for hematite pig iron is steady, but not 
of great volume ; although makers find a market for all the metal they 
are producing, and they are expecting they will soon have to 
increase the number of furnaces in blast. At present thirty-three 
furnaces are producing iron. It is expected that before the end 
of April two or three other furnaces will be lighted. There are 
prospects of business from America, and it is known that local and 
other steel makers will soon have fuller requirements, The posi- 
tion of makers is therefore firm, and they are maintaining prices at 
58s, 6d. for mixed Bessemer numbers, net f.o,b., while warrant iron 
is at 58s, 2d., net cash sellers, buyers not quoted. Stocks are low, 
at about 28,000 to 30,000 tons in the hands of makers, and 20,598 
in warrant stores. Deliveries to South Wales ports have been 
fewer lately, because of the importation of partially manufactured 
steel. In forge and foundry iron there is still a very quiet market, 
and yery little of this class of iron is being produced, Charcoal 
iron is in good demand, 


Iron ore is in moderate request, and the requirements of 
smelters are met alike by native ore and Spanish sorts, which are 
mixed in the blast furnaces, and are found to produce really 
excellent iron. Prices show no variation. Native sorts are at 9s. 
to 10s, net at mines for average sorts. 

The steel trade remains in a steady position as regards heavy 
rails, and the mills are, generally speaking, well employed. A few 
orders have lately been secured, and makers generally are well 
sold forward, and entertain reasonable hopes of maintaining 
activity throughout the year. In light rails and colliery sections 
little is doing. It is remarkable that, while the plate mills 
throughout the country are busy, those at Barrow are only on 
short time. This may probably be accounted for by the fact that 
the Jocal demand for shipbuilding material is quiet. An improve- 
ment in this respect is expected. 

Shipbuilders report no new orders, It is expected that the 
Japanese warship building at Barrow will be launched in May or 
June. The Mikado’s Government is anxious for early delivery. 
At Workington and Maryport shipbuilding operations are active, 
and there are prospects of a good year’s trade. 

Marine engineers are not busy, but expect to be very fully 
employed at an early date. The submarine, gun mounting, gun 
carriage, and projectile departments at Barrow are very busy. 

Shipbuilding is quieter. The exports from West Coast ports 
this week included 2155 tons of iron and 8291 tons of steel, making 
a total of 10,446 tons, in contrast with 10,055 tons in the corres- 
ponding week of last year, a decrease of 6619 tons. The total 
exports this year have reached 179,076 tons, as against 141,007 tons 
in the corresponding period of last year, an increase of 38,089 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN spite of the mild weather which has set in, household coal con- 
tinues to be in fairly satisfactory demand for neariy all the home 
markets. The weight dealt with, although there is no special 
pressure, is quite up to the average for the third month of the 
year ; in fact, rather more than the usual business is being done, 
and there is no tendency at present observable towards weakening 
in values. For best Silkstones prices vary up to 12s. 6d. per ton ; 
Barnsley softs, first quality, from 10s. 6d. tolls. per ton at the pits; 
seconds, from 9s. 2d. per ton, alsoat the pits. 

In steam coal, when the season is fully opened, business is certain 
to be affected by the position of Russia during the next few months, 
The Baltic trade, it was feared, would be considerably influenced, 
but so far these apprehensions are not likely to justified, 
the outlook being regarded as favourable, although the existing 
condition is not quite as strong as could be wished. 
Several contracts have recently been entered into on export 
account, and these, it is understood, have closed at prices rather 
weaker than what the railway companies are now paying. The 
principal contracts, however, have yet to be settled, and such 
arrangements as have now been made are not important, compared 
with those in respect to which inquiries are at present proceeding. 
Gas coal is not quite in such large demand, owing to the lengthen- 
ing days; still, deliveries are being made up to fairly average 
weights, and the gas coal pits are well employed. A few of the 
smaller contracts are now being arranged, but the bulk of the 
more important supplies will not be considered until next month. 
In one instance a tender for 7000 tons of gas coal has been accepted 
at 9s. 6d. per ton. 

Small coal is generally in the gratifying condition formerly 
reported, the chief cause being the sustained activity in the 
Lancashire cotton and Yorkshire woollen trade. There is every 
prospect of this betterment in business being maintained. An 
increased weight is also being sent to the brickfields, both in this 
neighbourhood and at a distance. Coke is also improving ; 
ordinary samples are easily saleable up to 9s, 6d. per ton. The 
condition of trade and the general outlook in the South Yorkshire 
coalfield donot leave much ground for complaint, although in 
various quarters there are disputes which have existed for a con- 
siderable time, and are not yet within sight of settlement. In the 
West Yorkshire coal trade a slight falling off in the demand for 
house coal is reported. In several cases ls. per ton reduction has 
been made, but there is no indication at present of any such 
weakening of values in the South Yorkshire district, nor is any 
anticipated even next month. 

The iron and steel trades remain pretty much as last reported. 
There is no great amount of buying on local account, the increased 
make of pig iron now being produced going principally to other 
districts. Derbyshire iron quotations are more favourable for 
business than Lincolnshire, which continue dear. Two additional 
blast furnaces have recently been started in the adjoining Rother- 
ham and Parkgate district. An important industry—the manu- 
facture of wheels and axles—is shortly to be developed at Kiln- 
hurst. Plant has been put down for this purpose at the old forge 
which some twenty years ago belonged to a large Sheffield firm. 
This brand of the leading industries in the Rotherham district 
gives signs of improvement, and hope is entertained that there 
may be a return of the good trade of a few years ago. The Park- 
gate company are keeping their mills running full time, the work 
in hand including considerable orders for the home Government. 
The finished iron makers are producing more bar iron, but there 
is less request for hoops. 

B and Si 





steel billets, though somewhat advanced 
in price since the beginning of the year, are not so briskly called 
for as was anticipated. There is some change for the better in 
railway material, and plates and forgings for the shipbuilding 
yards for the North-East Coast are also freely ordered. In tram- 
way, electrical, and colliery plant the Sheffield and district firms 
are doing a satisfactory business. 

Current quotations for iron are as follows:—West Coast 
hematites, 67s. 6d. to 68s. 6d.; East Coast hematites, 62s. 6d. to 
63s., less 24 per cent.; Lincolnshire foundry, 49s. 6d.; Lincolnshire 
forge, 46s. 6d.; Derbyshire foundry, 48s.; Derbyshire forge, 43s. 
to 43s. 6d. net; bar iron, £6 10s.; Bessemer billets, £6 10s.; 
Siemens billets, £7 5s. 

Nothing fresh is reported in armour or other military material, 
and work on railway account is coming forward very slowly. The 
home railway companies are restricting their orders to replace- 
—_ and foreign and colonial requirements are only slightly 

tter. . 

The lighter staple industries—cutlery, silver, and plated goods— 
are unchanged. Sauls is not yet at all brisk, but there are 
indications which give hopes of improvement later on. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade has become somewhat brisker than 
hitherto this month, but nevertheless must be described as quiet, 
so far as the distribution of orders is concerned, consumers con- 
fining their purchases to what they need for early consumption, 
as the future propects of the trade are too complex to make it 
advisable to operate freely for forward delivery. Much depends 
on what America will do in the way of buying iron on this side 
of the Atlantic. Speculators have been reckoning for months on 
American buyers coming in to take Cleveland iron ; but for that 
there would have been no gamble. If they do not the outlook 
for Cleveland ironmasters will not be good, for ever since last 
October their production has been in excess of requirements, 
and stocks in the public warrant stores have increased consider- 
ably over 200,000 tons, This month over 2000 tons per day have 
been added to the stock. But speculators keep the prices up, 





and No, 3 Cleveland, G.M.B., has been maintained all the week at 
48s, 9d., and No, 4 foundry at 47s. 9d. No. 4 forge is down to 








44s, 8d., mottled to 43s. 6d., and white to 42s, 6d. The Carlton 
Iron Company are this week blowing in a furnace to produce 
Cleveland pig iron. Thus within the last fortnight, notwith- 
standing the increasing stocks, three furnaces have been blown in 
in the district. 

The hematite pig iron trade does not show the improvement that 
might be expected, taking into account the more active trade done 
in the steel-making industry, and the prospects of still better 
times. Also the smallness of the stocks, both in makers’ hands 
and the public warrant stores, is a factor which should strengthen 
the position of the hematite iron makers, but it does not. ‘This 
week the consumption of hematite pig iron has been increased, 
owing to the re-starting of the plate mills of Messrs. Bolekow, 
Vaughan and Co., at Eston, after a stoppage of two’‘and a- 
quarter years, but the extra iron needed will be supplied by the 
large furnace which was-hlown in a few days ago, and by a similar 
furnace which is nearly rdady for commencing operations. The 
or cage of hematite pig iron in this district has not, for the 
ast two years, been a very profitable business ; certainly the 
makers supplying it have not done so well as those making Cleve- 
land pig iron, whereas of late they should be doing better, for the 
stock of hematite does not increase materially, but that of Cleve- 
land iron has increased during the last half-year at an unprece- 
dentedly rapid rate, over 200,000 tons having been added to the 
stock in the public stores since October, and yet the price of 
Cleveland pig iron has gone up from 43s. to about 49s: in the same 
period. Makers of East Coast hematite pig iron have not found 
themselves able to realise more than 54s. 6d. per ton for mixed 
numbers, though some quote 55s., and No. 4 is at 51s. 6d. Rubio 
ore is kept at 15s. per ton c.i:f. Tees. 

America is taking a fair quantity of special iron, such as spiegel, 
ferro-silicon, &c., from this district, but the orders were given out 
in December and January to the extent of about 25,000 tons, of 
which as yet only about a fourth has been delivered. That is the 
only iron which the Americans are at present taking from 
Cleveland. A report emanated from London this week and 
obtained wide publicity in the daily Press, that an order for 10,000 to 
20,000 tons of special iron had just been secured in this district from 
America. For this there is no foundation in fact. Probably the 
business done in January was really what was referred to. A 
cargo of 1200 tons of this special iron was sent from the Tees to 
Baltimore a few days ago. 

Within the last few days the Cargo Fleet Iron Company, Limited, 
blew in the second of their two large blast furnaces at Cargo Fleet, 
Middlesbrough. They each produce 1000 tons of Cleveland pig 
iron per week, which, however, does not come upon the open 
market, but is taken by the South Durham Steel and Iron 
Company, which is associated with the Cargo Fleet Company. It 
was expected that before this the latter company would have 
been utilising their own pig iron, as they are ——— the most 
up-to-date steel works in the country. The melting department 
of these works will be in operation, however, before the end of 
this half-year, and that finished steel will be produced before the 
close of the year. On Friday, the 24th, an extraordinary general 
meeting of the shareholders of the Weardale Steel, Coal and Coke 
Company will be held to sanction the acceptance by that company 
of 241,880 shares of £1 each in the Cargo Fleet Iron Company in 
satisfaction of cash which the Weardale Company has advanced to 
build the new iron and steel works at Cargo Fleet. The Weardale 
Company will then hold 592,419 ordinary shares in the Cargo 
Fleet Iron Company, as well as 105 first mortgage debentures of 
£100 each. In short, the Weardale Company has financed the 
Cargo Fleet Company so far, and the Weardale directors report 
that the position and prospects of the Cargo Fleet Company are 
entirely satisfactory to them. 

The shipments of pig iron from the Cleveland district are now 
improving, but to the Continent and also to Scotland they are 
much less satisfactory than they should be at this period of the 
year, which may be accounted for by the fact that the price of 
Cleveland pig iron is too high, and that consumers oversea, as well 
as in Scotland, can buy on considerably more favourable terms at 
home. Thus, the March exports are a good deal short of the 
average, and up to the 22nd they reached 52,633 tons, as compared 
with 43,488 tons last month, 69,698 tons im March last year, and 
94,293 tons in March, 1903. The stock of Cleveland pig iron in 
Connal’s public warrant, stores continues to increase faster than 
ever, over 2000 tons per day, the total having risen to 316,513 tons. 
Competition at present with American makers in their own country 
is practically not possible, except where the pig iron sent in is to 
be exported from America in a finished state. 

The finished iron and steel works, as a rule, continue well 
employed, and it must be reported that on the whole the prospects 
are good, but nevertheless the competition of other districts pre- 
vents manufacturers in the North-east of England advancing their 
quotations. That the steel plate branch is believed to have a 
better time in store than has been reported during the last two 
years is indicated by the fact that this week Messrs. Bolckow, 
Vaughan and Co. have re-opened their steel plate mills at Eston, 
after a stoppage of two and a-quarter years, the first plates being 
rolled on Monday. An order for 20,000 tons of steel rails has been 
secured by some firms for the James Bay Railway in Canada, 
delivery to be made between May and September. The Canadian 
mills were unable to take the order, too short a time being allowed 
for delivery. Messrs, Bolekow, Vaughan and Co. have likewise 
obtained an order for steel girder tram rails and fish-plates for the 
Bradford Corporation. Heavy steel rails are now quoted at £5 
net at works. Steel ship plates are at £5 17s. 6d.; iron ship plates 
at £6 2s. 6d.; steel ship angles at £5 10s.; iron ship angles at 
£6 7s. 6d.; steel bars at £6 5s.; and iron bars at £6 7s. 6d., all less 
24 per cent. f.o.t. Messrs. Dorman, Long and Co. have moved 
their commercial offices from the works to Lelland-road, Middles- 
brough. 

Orders for new shipping have become very scarce, and there are 
few inquiries, as the prospect is not tempting for shipowners, 
freights being so unsatisfactory. But having done so well in 
January, and the early part of February, sbipbuilders are not 
generally under the necessity at present of pressing for further 
orders, though there are reports of some builders’ representatives 
being on the Continent seeking orders. There is reported this 
week the placing of an order fora 3000-ton cargo steamer for 
Messrs. Dens and Co., of Antwerp, with Messrs. Wiiliam Dobson 
and Co., of Low Walker, the engines to be supplied by the Walls- 
end Slipway and Engineering Co. Messrs. Armstrong, Whitworth 
and Co are to build two steamers for Messrs, Alfred Holt and Co., 
of Liverpool, At the launch of the torpedo boat destroyer Swale 
by Messrs. Palmer’s Shipbuilding and Iron Company it was stated 
that that was the twenty-fifth destroyer which Palmers had built 
for the British Navy, and they have also in hand the Ure and the 
Wear. They have within the last few days laid the keel of a 
battleship for the British Navy. 

The North-Eastern Railway Company has decided to open, on 
the 1st April, the new coast line which they have constructed from 
Hartlepool to Seaham Harbour, and on which they have expended 
about £300,000. It practically opens up a new coalfield, where 
colliery developments are now proceeding at a rapid rate, 
especially about Easington. The gradients are much easier than 
on the line between Wellfield and Sunderland, and some of the 
fast expresses from Liverpool and the South to Sunderland and 
Newcastle will be sent that way instead of -/@ Wellficld. The dis- 
tance between the Hartlepools, Sunderland, and Newcastle will be 
shortened by several miles. 

The wagon works in the district are not very well employed. 
The Darlington Wagon and Engineering Works at present are, it 
is reported, only employing about 100 men, against five times that 
number when the works are fully engaged. 

It was suggested by Sir William White a few days ago, at a 
meeting of the N orth-Fast Coast Institution of Engineers and 
Shipbuilders at Newcastle, that a Chair of Naval Architecture 
should be established in connection with the Armstrong College, 
hitherto knowa as the Durham College of Science, The building 
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of the college is now practicall plete, and there is therefore 
more chance of the proposal being carried into effect than if it had 
been made earlier. Having regard to the important position that 
the North-East Coast occupies as a shipbuilding centre, there is no 
doubt that such a Chair would be a much appreciated and most 
useful addition to the college curriculum. 

The coal trade shows improvement, and the spring shipping 
season promises to be better than has been expected. Merchants 
who have sold and have yet to cover are buying somewhat freely, 
as they cannot expect prices to be any lower than 8s. 9d. f.o.b, for 
best steam coals, 7s. 9d. for seconds, and 4s, 6d. for smalls, these 
uotations. The coke trade is becoming 
brisker, seeing that three furnaces have been blown in within the 
past fortnight in this district. More ovens are at work, oe 
in the Crook district. Average furnace coke is quoted at 15s. 3d. 
per ton, delivered at the furnaces on Teesside. At the Ryhope 
Colliery an important seam of coal 6ft. thick has been discovered. 
Operations were being undertaken to prove the Harvey seam, when 
some 30ft. below the Hutton seam this new seam was unexpectedly 
met with, At Middlesbrough Docks the North-Eastern Railway 
Company are erecting two large 40-ton coal hoists, worked by 
b ——_ power. These will considerably expedite the bunkering 
of steamers. 


being the present 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is on the whole a somewhat quieter feeling in the Scotch 
iron market. Prices of warrants fell away considerably from those 
current a week ago. It was rumoured that operators for a fall had 
considerably reduced their holdings, and if this should be so, the 
market is likely to profit in consequence. The expectation formed 
some time ago of America wanting supplies of iron from this side 
has now been practically abandoned, owing to the nature of the 
advices from the States. Some — contracts have been placed 
here and in the North of England, and these have not been 
without their effect on the course of business. 

Business has been done in Cleveland warrants from 49s. 64d. to 
49s, 3d. cash, and 49s, 104d. to 49s, 54d. one month. Scotch 
warrants are quoted 54s. 9d. to 54s, 6d., and Cumberland hematite, 
57s. 103d. per ton. 

The demand for raw iron on the part of consumers has been 
steady, and it is believed that it will continue to be fairly good. 
At the same time there is evidence that stocks are on the increase. 
The stock of pig iron in Glasgow warrant stores shows an increase 
during the past week of 923 tons, and there is a total addition in 
these stores since the beginning of the year of 3610 tons. 

The output of Pig iron in Scotland is well maintained, there 
being 86 furnaces in blast, compared with 85 at this time last year. 
Of the total 42 are making hematite, 38 ordinary, and 6 basic 
iron. 

There is not much change in the prices of Scotch makers’ iron. 
G.M.B., No. 1, is quoted at Gl w, 55s.; No. 3, 52s.; Carnbroe, 
No, 1, 563.; No. 3, 538s.; Clyde, No. 1, 58s.; No. 3, 53s. 6d.; Gart- 
sherrie, No. 1, 58s. 6d.; No. 3, 54s.; Summerlee, No. 1, 58s. 6d.; 


No. 3, 54s. 6d.; Calder, No. 1, 58s. 6d.; No. 3, 54s.; Langloan, 
No. 1, 64s.; No. 3, 55s.; Coltness, No. 1, 64s. 6d.; No.3, 54s. 6d.; 
Glengarnock at Ardrossan, No. 1, 59s ; No. 3, 54s.; Eglinton at 
Ardrossan or Troon, No. 1, 54s. 6d.; No. 3, 52s.; Dalmellington at 
Ayr, No. 1, 56s. 6d.; No. 3, 51s. 6d.; Shotts at Leith, No. 1, 59s.; 
No. 3, 54s.; Carron at Grangemouth, No. 1, 59s ; No. 3, 54s. per 
ton. 


There is a steady demand on the part of steel makers for Scotch 
hematite pig iron, but the supply is full and — have receded 
6d. to 9d. per ton. Merchants now quote 60s. for this class of 
iron, for delivery at the West of Scotland steel works. 

The shipment of pig iron from Scottish ports in the past week 
amounted to 4994 tons, compared with 4178 in the corresponding 
week of last year, showing an increase of 816 tons. The aggregate 
shipments since the beginning of the year are 55,871 tons, being 
1207 less than in the same period of 1904, 

The arrivals of Middlesbrough pigs at Grangemouth in the 
past week amounted to 8845 tons, being 3901 tons more than in 
the corresponding week. The total arrivals since the beginning 
of the year are now 91,224 tons, being 14,330 less than in the 
corresponding period of 1904. 

The prospect in the manufacturing branches of the iron and 
steel trades is, on the whole, encouraging. The amount of new 
business reported in the last few days is perhaps not very great ; 
but there are good orders in hand, and it is believed that fair 
employment, at least, will be maintained for a considerable time. 

here are inquiries in the market for considerable quantities of 
steel billets for Canada. It is believed that shipments might be 
made at once if arrangements could be carried out for prompt 
delivery and suitable freight. The position of the steel trade at 
the moment has been the occasion of a good deal of talk on 
’Change. Rumours have been current that merchants have had 
offers from makers below the standard rate of prices, but these 
seem to need confirmation. It is alleged, from the point of a few 
of the steel makers, that any weakness which may be felt is 
simply owing to lack of specifications at the moment, and that 
there will be a large amount of work available, especially in the 
shape of shipbuilding material, without much further yo 

he competition in the tube trade is still maintained, but the 
general opinion is that owing to the large amount of work being 
placed, it is not likely to continue much longer. In the meantime 
a further reduction of prices from 724 to 77$ per cent. discount is 
reported. 

As regards the engineering trades, the position of matters as a 
rule appears to be improving, and some firms report a marked 
increase in the orders. In many other cases, however, there is 
still much room for improvement. 

There is a fairly good business in the coal trade. The ate 
shipments from Scottish ports in the past week amoun to 
188,656 tons, being 11,299 more than in the preceding week, but 
34,360 tons behind the quantity despatched in the corresponding 
week of last year. Reports from the various mining districts are 
to the effect that the miners have, as a rule, steady employment. 
In the shipping branch of the coal trade there is very keen com- 
petition, which keeps prices down to a minimum, but steady rates 
are still paid for household supplies for home use, and there does 
not, so far, appear to be any material reduction in the prices of 
manufacturing qualities. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE improved tone in the steam coal trade noticed of late con- 
tinues, and, now that tonnage is coming in more freely, may be 
expected to show signs in quotations, which Lave drooped, coal- 
owners believe, as low as they may reasonably be expected to fall 
before the Easter season. Best Admiralty coals have been sold 
below 13s, The tendency is evidently for firmer prices than have 
ruled, and once accumulations have been cleared and sidings 
relieved, this is likely to occur. To some extent the landslip at 
New Tredegar, interfering with neighbouring collieries, lessened, 
it is thought, the output by 50,000 tons. By dint of energetic 
working the railway difficulty is being steadily improved, though 
the lines were much disarranged. 

The latest Exchange report, Cardiff, is to the effect that house 
coal is showing the first signs of waning strength. It has not 
been a very good season, prices never having ‘‘ boomed ” at any 
time, but kept a fairly good level. 

Small steam remains strong, and in many cases 8s. has been 
touched. For Monmouthshire coals the demand continues active. 
No. 3 Rhondda coal is firm, and No. 2 maintains the improved 
tone it has shown of late. 





Coalowners this week are discussing the last contract booked by 
Russia, This is for 160,000 tons, ay for the Baltic fleet. 
About half of this will be for Nixons coal, the other is placed at 
Sunderland. 

Latest quotations Cardiff were as follows:—Best large steam, 
13s. to 18s. 3d.; best seconds, 12s. 3d. to 12s. 9d.; seconds, 11s. 3d. 
to lls, 9d.; drys, 12s. to 12s, 6d.; best smalls, 8s,; best ordinaries, 
7s. 6d. to 7s. 9d.; seconds, 6s. 6d. to 7s.; inferiors from 6s, 3d. 
Monmouthshire: Best large, 11s. 6d.; best ordinaries, lls. to 
lls. 3d.; seconds, 10s, 3d. to 10s. 9d. . House coal: Best, 16s. 9d. 
to 17s.; best ordinaries, 13s. 6d. to 14s. 6d.; seconds and other 
kinds, 10s. 6d. to 13s.; No. 3 Rhondda, 13s. 3d. to 13s. 6d.; brush, 
12s. to 12s. 3d.; small, 9s. 6d. to9s. 9d.; No. 2 Rhondda, 10s. to 
10s. 6d.; through, 8s. 6d. to 9s.; small, 6s. 3d. to 6s. 9d. 

Coke remains at 16s. 3d. to 16s. 6d. for furnace ; foundry, 18s. 
to 22s, Patent fuel, 13s, to 13s. 6d.; pitwood, 17s. 8d. to 17s. 6d. 

In the Swansea district the patent fuel trade is reported as 
satisfactory, though last week the despatch was insignificant, and 
chiefly to France, oo and Italy. Steam coals are quoted down 
to 12s. to 12s. 6d.; No. 3 Rhondda at 13s. 6d. Patent fuel, 12s. 
Anthracite prices show little change, best malting, 20s.; seconds, 
17s.; big vein, 12s.; red vein, 10s.; cobbles 16s, to 17s.; nuts, 16s, 
to 18s.; peas, 11s.; culm, 5s. to 5s. 3d.; duff, 3s. 3d. to 3s. 6d. 
The influence of the weather on Swansea port has been bad, 
though indications are now tolerably certain that the worst has 
been experienced this season. During last week the trade of the 
port showed a falling off to the extent of 5000 tons as compared 
with the corresponding week. The coal total export was only 
45,927 tons, France as usual taking half. 

Another fine large steamer has m added to the Cardiff coal 
fleet by Mr. Tatem. This is a sister ship to the Wellington, pre- 
viously described in this column, and has a carrying capacity of 
about 9000 tons, on a draught of 24ft. Length, 405ft.; breadth, 
55ft.; and moulded depth, 30ft. Engines to be supplied by 
W. Doxford and Sons, who launched the vessel from their yard this 
week at Sunderland. 

An acceptable change, of benefit to Barry Railway and Docks, 
has taken place in a new arrangement entered into by Elder, 
Dempster and Co., of getting their vessels bunkered from the 
collieries instead of London. ‘The collieries are only nine miles 
from Barry Docks, and in the matter of home benefit and expedi- 
tion, the change is acceptable. The first supply was limited to 
1350 tons, to be followed by heavier tonnage. 

This week the first of the Barry motor coaches, from the designs 
of Mr. Hosgood, locomotive superintendent, Barry, came to hand. 
lt is to be used for St. Foyans, &c., and another placed upon the 
Glamorgan Railway. 

Over 2000 tons steel billets came to Swansea Jast week from 
Baltimore, and 7000 tors ore from Spain. On ’Change, Swansea, 
this week, members were a agreed that the expectation of 
America being a customer for Welsh pig iron had no substantial 
basis. Of late a weakness had been imparted to the trade. Stocks 
were reported this week as increasing, both of hematites and Scotch. 
Cleveland shows a fall of 10d., and 74d. in hematites. Scotch 
remains. In finished iron and steel there has been no improvement, 
and bars are regarded as unremunerative. Tin-plates are con- 
sidered to be less satisfactory, owing, in a measure, to the Russian 
troubles. Shipments last week totalled 74,908 boxes, and as 81,072 
came to hand from the works, stock was increased to 81,072 boxes. 
Most of the tin-plate works were busy last week, and the Beaufort, 
which will be supplied with electric power, will soon be adding its 
quota. 

There is a fair amount of steel bars produced in the district, and 
the steel trade generally is tolerably good. At the Bessemer 
works the make of rails is steady. wlais exceeded 4000 tons 
last week, and the late stagnation at Cyfarthfa promises to be 
removed, as I hear a Great Western order, which may run for a 
long time, has been secured, and which with tin-plate bars will keep 
the works well employed. Ebbw Vale sbows no falling off in its 
importations from Castro and Bilbao, and Guest, Keen and Co. are 
also receiving large cargoes. 

Latest Swansea quotations are :—Pig iron, Glasgow warrants, 
54s. 6d.; Middlesbrough No. 3, 49s. 34d.; hematite warrants, 
Cumberland, 57s. 104d.; Welsh bars, £6 to £6 2s, 6d.; sheet iron, 
£8 to £8 2s, 6d.; steel sheets, £7 15s. to £7 17s. 6d.; steel rails, 
heavy, £5 to £5 2s. 6d ; light, £6 to £6 2s, 6d.; Bessemer bars, 
£4 5s. to £4 7s. 6d.; Siemens best, £4 7s. 6d. to £4 10s. Tin- 

lates, Bessemer coke, 12s. to 12s. 14d.; Siemens, 12s. 14d. to 
2s, 3d.; ternes, 21s. 6d. to 23s.; best charcoal, 12s. 6d. to 13s. 
Big sheets for galvanising, 6ft. by 3ft. by 30 g., per ton £8 12s. 6d. 
to £8 15s.; finished black plate, £8 10s. to £8 15s. A very large 
quantity of plates, of every gauge and size, occupied the men last 
week ; and oil plates, though not so marked as with strong Russian 
demand, are yet in evidence. In the event of , it might be 
— that, even were stocks to accumulate, they would soon be 
cleared. 

Block tin is at £136; spelter, £22 17s. 6d.; lead, £12 15s.; 
copper, £68 17s, 6d.; iron ore, 14s. 3d. for Rubio ; Tafna, 15s. 6d.; 
Almeria, 14s. 6d. 

A strike has taken place at the Cape Copper Works, near Neath. 
This week an attempt was made by the refiners and others to get 
the dispute — to arbitration, but up to date the manage- 
ment has re ° 

An important Truck Act test case, which has been decided in 
the Court of Appeal against workmen, is to be submitted to the 
House of Lords. Some time ago, it appears, several colliers 
absented themselves from work at Nixon's Navigation Colliery, 
and were fined by the local magistrates for absenting themselves 
without notice, and the fines were deducted from the wages. 
This, it is contended, was an infringement of the Truck Act, and 
though the Court of Appeal decided in favour of the coalowner, 
the fight is still to be continued to the bitter end until the House 
of Lords decides. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 14th. 


A LARGE amount of crude iron is now being sold for summer 
delivery. The increasing output of pig iron is affecting prices for 
summer delivery and concessions have already been made which 
are leading to considerable business. When early or prompt 
deliveries are demanded there is an upward tendency, and outside 
prices are insisted upon and paid. The reduced quotations for 
summer delivery, it is thought, result from the heavy increase in 
capacity. Small buyers are more active now than at any time since 
last autumn. The long and severe winter is over and new business 
is coming along nicely, and the founders and mill men are buying 
material for the new work coming in. 

The stove manufacturers and radiator makers, the machinery 
interests"generally, and the manufacturers of all kinds of electrical 
and car equipment are buying iron, some of them for late summer 
delivery. hether this shading of quotations for forward delivery 
means a permanent reduction in ~~ or a downward tendency 
during the rest of the year it would be impossible to say, but the 
concessions made have had a quietening effect upon the trade at 
large. Basic iron, which is very largely used, has been shaded at 
the furnaces, and the western price to-day is down to 15-50 dols. and 
in Eastern Pennsylvania, 16-50dols. at furnace. All southern fur- 
naces are also makingjlarge sales, and No. 2iron is being picked up at 
Birmingham, Ala., on a basis of 13-50 dols. The pipe makers last 
week contracted for 10,000 tons of foundry grades for shipment 
from Alabama into Ohio. There is great activity among car 
builders, and by the close of this month the orders wili probably 
foot up 100,000 cars of which some 30,000 cars will be of steel 
construction. This means an enormous demand for steel and for 
pig to make steel. Spring weather prevails all over the country 











and a stimulus has been imparted to « ial ch 1 
generally. 

The copper market is feeling the stimulus of a demand from 
German and French manufacturers, who are now buying liberally 
for early delivery. There are inquiries also for refined copper 
from England, the effect of which has been to cause a Savomeeble 
reaction. There is a rumour that an effort will be made to crowd 
ep the price of “— in view of further ay purchases on 
Chinese account. ithin the past few days 3,000,000 lb. of 
electrolytic copper have been contracted for April, May, and June 
shipments on a basis of 15-15 cents per lb. Shipments to China 
for _ first four months of this year will average 6000 tons per 
month. 

The aggregate exports of copper so far this month to all points 
foot up 7139 tons. The pig tin ale who try to depress pig tin 
have had a Russian defeat, and the bulls are now in possession of 
the market. Within the past few days 75 tons of spot tin have been 
taken at 29 cents, and smaller lots at slight advances. The lead 
and spelter market is moderately accurate, and very firm in tone. 
The entire business situation has improved, and heavy dealings in 
all lines of trade are now reported from all the leading commercial 
centres. 








LAUNCHES AND TRIAL TRIPS. 

Sr. Patrick, steel screw steamer; built by, Messrs. Craig, 
Taylor and Co,; dimensions, 316ft., 44ft. by 22ft. 6in.; engines, 
triple-expansion, 22in., 36in., 58in. by 39in., pressure 180 1b.; con- 
structed by, North-Eastern Marine Engineering Company ; launch, 
March 7th. 

Euston, steel cargo steamer ; built by, Messrs. R. Craggs and 
Sons, Limited ; to the order of, Messrs. Webster and Barraclough ; 
dimensions, 340ft., 47ft. by 27ft. 3in.; to carry, 6100 tons dead- 
weight ; engines, triple-expansion, 25in., 4lin., 67in. by 45in.; 

ressure 180 Ib.; constructed by, Messrs. Blair and Co,, Limited ; 
aunch, March 9th, 

CALEDONIA, twin-screw steamer ; built by, David and William 
Henderson and Co., Limited ; to the order of, the Anchor Line 
(Henderson Brothers), Limited ; dimensions, 515ft., 58ft. by 36ft. 
6in.; to carry, 1450 passengers ; engines, triple-expansion, 31 hin., 
5l4in. and 85in. by 4ft. 6in., pressure 180 lb.; constructed by, 
builders ; the speed attained was 19 knots ; trial trip, recently. 

CRAIGHALL, steamer ; built by, Messrs. David and W. Hender- 
son and Co., Limited ; to the order of, Messrs. Biggart and Fulton, 
Glasgow ; dimensions, 380ft., 50ft. by 28ft. 8in.; engines, triple- 
expansion, 25in., 4lin., 67in. by 48in., pressure 180 lb.; constructed 
by, builders ; a mean speed on the measured mile of 124 knots was 
attained ; trial trip, March 11th, 

OTHELLO ; built by, Northumberland eee * Company, 
Limited, Howdon-on-Tyne ; to the order of, C. T. Bowring and 
Co., Limited, Liverpool ; dimensions, 353ft. by 47ft. 3in. by 28ft. 
3}in.; engines, triple-expansion, 24in., 40in. and 66in. by 48in. 
stroke,, pressure 180 lb.; constructed by, the Wallsend Slipway 
Company, Limited ; launch, 21st inst. 

Garry, torpedo-boat destroyer ; built by, Messrs. Yarrow and 
Co., Poplar; to the order of, British Admiralty ; dimensions, 
225ft. by 23ft. 6in.; engines, four-cylinder triple-compound, four 
Yarrow boilers ; constructed by, the builders ; an entirely new 
form of hull has been adopted in this vessel, and her trials will, in 
consequence, be watched with special interest ; launch, March 21st. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders: A. W. Turner, to the Nile; J. T. H. 
Ward, to the Terrible; E. G. Guyatt, to the get R. B. 
Ayres, to the Nelson ; A. E. C. Deacon, to the Glory, additional, 
for service at Wei-Hai-Wei; W. J. Featherstone, to the Excellent, 
for the Grafton ; H. G. Andrews, to the Mercury ; and R. K. 
Herbert, to the Talbot. ; 

Engineer Lieutenants: J. E. Moorshead, to the Egmont, addi- 
tional, for the Fawn ; F. G. Sutton, to the Leander, additional, for 
the Crane ; C. T. D. Greetham, to the Pandora ; H. Davis, to the 
Bat; A. J. Hastings, to the Ariel, in exchange ; J. Browning, to 
the Earnest ; W. W. Bills, to the Coquette, in exchange; G. H. 
Fletcher and H. P. Mackenzie, to the Excellent, for the Grafton ; 
C. H. Hill and T. E. F, Lilburn, to the Amethyst, on commission- 
ing ; and E, Wyles, to the Resolution. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr J. R. Bex, M. Inst. C.E., informs us that his office address 
is now 25, Victoria-street, Westminster, London, 8.W. 

THe Lonpon Emery Works Company informs us that it 
has removed to larger and more commodious premises, built to 
suit its requirements, at Park, Tottenham, N. 

WE are informed that Mr. Ernest Prier, Ashley, at present local 
manager at Peterborough for the Central Insurance Company, 
Limited, has been appointed to be local manager at the recently 
opened West End branch at 23, Regent-street, W. 

WE are informed that Dr. J. 8, Owens and Mr. Gerald 0. Case— 
son of the late Mr. Edward Case, inventor of the Case system of 
foreshore protection—have opened a new office at 15, Tothill-street, 
Westminster, where they are carrying on the practice of sea- 
defence engineering. 

Ruopes ExecrricaL Mrc. Company, Limited, of the City 
Electrical Works, Bradford, and 70 and 71, Bishopsgate-street 
Within, informs us that Mr. P. A. Paris is now its sole representative 
for Manchester, including the counties of Cheshire and Lancashire, 
for.the sale of direct and alternating current motors, He has 
taken offices at 42, Yarburgh-street, Alexandra Park, Manchester, 
temporarily. Telegraphic address, ‘‘ Rhodique, Manchester.” 

Mr. Ker, who has for the last few years been general manager 
for Messrs, Paterson, Cooper and Co., Limited, informs us that he 
has made arrangements to devote, at an early date, the whole of 
his time to his practice as a consulting electrical and mechanical 
engineer, at Edinburgh Life Buildings, 122-128, Vincent-street, 
Glasgow. Owing, however, to the re-building of these offices, Mr. 
Ker’s address, until May 28th, will be Patel'a Works, Paisley. 








THE ASSESSMENT OF A RaILWay.—The Assessment Committee 
of the Grantham Union recently raised the assessment of the Great 
Northern Railway Company’s property in that union, consisting of 
11 miles of the main line to York, 22 miles of the Nottingham, Lin- 
coln, Sleaford, and Woolsthorpe branches, together with nine 
stations, &c. The aggregate of the existing figures, most of which 
were settled in 1875, was £34,130, which the Committee increased 
to £62,034. The company appealed, and the matter was referred 
by agreement between the parties to the Recorder of Grantham, 
Mr. t. §. Soden, as arbitrator. The inquiry, which was opened at 
Grantham and then adjourned to London, occupied six days. 
Certainitems, principally stations, had beenagreed upon between the 
parties, and these increased the former assessment by £2119. The 
statutable deductions in every parish were also agreed to. The 
arbitrator has fixed the rateable value, including the agreed figures, 
at £37,040, which is £24,994 less than the assessment appealed 
against, and adds only £791 to the original rateable value of the 
line of railway, plus the agreed increase 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THOUGH in many respects the iron trade over here has not 
fulfilled the expectations generally entertained in the beginning of 
the year, confidence all round has been increasing, and the opinion 
srevails that the upward movement already noticed in many 
branches will continue. Forward orders come in more freely now. 

Business transactions on the Silesian iron market last week were 
lively. Prices for foundry pig have met with a further advance of 
M. 1-50 to M. 2 p.t,, so that for foreign consumption foundry pig 
cannot be bought at less than M. 59-50 p t.; for local demand the 
price has been raised to M. 62 p.t. The foundries of Silesia and 
Central Germany buy freely ; forge pig is also in increasing 
request. In the semi-finished steel trade a fair activity is reported, 
and the rolling mills are briskly engaged. For girders three to 
four weeks is the term of delivery usually asked. Comparatively 
speaking, the plate and sheet trade has n well occupied, and 
prices: begin to show a slight upward inclination, The wire business 
develops satisfactorily. 

A healthy trade is being transacted on the Rhenish-Westphalian 
iron market. Both raw and manufactured iron are in strong 
request on home account. The bar mills report themselves very 
a engaged, bars in basic being in particularly strong demand, 
and the mills will be fully occupied for months to come. In iron 
bars also a slight improvement has been experienced during the 
past few weeks. The position of the hoop trade is satisfactory, 
and export is strong. 

There is increasing life in the plate and girder business ; some 
sheet mills have their order books so well filled that active employ- 
ment is secured for the next few months, and quotations accord- 
ingly have been stiffly maintained. 

The condition of the Silesian coal market continues favourable, 
shipments being large and regular. In coke also a satisfactory 
business is being done. 

As the ironworks in the Rhenish-Westphalian district purchase 
coal freely now, the abatement in the demand for house coal, 
which is being felt here and there, does not affect the market, and 
a good deal of firmness is shown and a generally improving tone. 
Until very recently deliveries to the Upper Rhine have been but 
limited, owing to low water, but as the Rhine is high now ship- 
ments to South Germany and to the Upper Rhine, as well as to 
Holland, increase. 

Some of the principal demands of the colliers will be granted, 
according to the new mining laws that were submitted to the 
Prussian House of Deputies on the 8th inst. Fines are not to 
exceed, in the course of a month, twice a collier’s daily wage, and 
have to be given to the Workmen’s Assistance Funds. At all the 
pits that employ over 100 men a board of commissioners has to 
be formed, which is to submit the complaints to the administration 
of the pits, and has also to give an opinion on important measures 
and alterations regarding the men. The working hours are to be 
eight and a-half hours at pits, with a temperature of 22 deg. 
Celsius, from October Ist, 1905; from October Ist, 1908, they are 
not to exceed eight hours. For pits with a temperature of 28 deg. 
Ce)siu~ the working hours are to be six hours only. 

The state of the Austro-Hungarian iron industry is pretty 
lively, and prices in some departments have shown a tendency to 
improve. Coal remains in good request, and producers in coke 
report themselves to be doing a very satisfactory business. 

In Belgium the scarcity in raw material has caused an upward 
tendency in quotations. For February of the present year a marked 
decrease—about 11,000 t.—is noticeable in the production of pig 
iron, which is owing to the scarcity in coke at one time prevailing. 
Naturally, this has not been without influence on prices, and the Bel- 
gian syndicate has disposed of the total make forthesecond quarterat 
prices lf. p.t. higher than the February quotations, Present prices 
for semi-finished steel are about what producers have wished them 
to be for some time, i.¢., 95f. p.t. for billets, and 100f. p t. forraw 
lates. Quotations for finished iron are still the same as before, 

ut they begin to show a slight tendency upwards. No change 
worth noticing has taken place on the Belgian coal market, demand 
showing the briskness of previous weeks. As output during 
several weeks has been much lower than usual, stocks are low, and 
have been further decreasing in the course of the past week. 
Import in French coal to Belgium continues strong. 

The French iron industry remains satisfactorily occupied in all 
departments. The coal trade also has exhibited much life, and 
the tone is stiff all round ; stocks, which had been large before, 
having been nearly cleared now. 








Tue electric railway at Hongkong has a total length of 
single track of 14 miles, which is laid over a route measuring 9} miles. 
The rails weigh 86 lb. per yard, and are bonded with copper bonds 
of 6-0 size. The feeder cables are laid underground. The gene- 
rating units are direct connected to engines of 50 horse-power 
each, and are two in number. The line pressure is 550 volts. The 
rolling stock consists of twenty-six single-deck cars of the usual 
closed type and sixteen open cars with the seats running across 
from side to side. 


Tue Russian Government decided recently to allow 
private enterprise to build the projected railway that is to connect 
the Siberian Railway with Russian Central Asia by way of the 
General Government of the Steppes. The projected line will be 
about 1700 miles in length, and five syndicates have sent in a 
proposal, which is now under consideration by a special commission 
appointed by the Ministry of Ways of Communication. At 
Tashkend, the chief town and military headquarters of Russian 
Central Asia,“the proposed connecting railway would join both 
the Central Asian Railway running from the Caspian Sea, and 
also the newly-opened line running from Orenburg, in South-East 
European Russia, and its strategic importance would be very great. 


Russian RatLways IN 1904,—On January 14th (new style), 1905, 
the total length of Russian railways amounted to 37,575 miles. 
During 1904 686 miles, exclusive of 34 miles of double track, were 
thrown open to traffic. Of the railways built recently the most 
important are the second Yekaterinen line and the Tsarskcé-Selo 
branch line of the Moscow-Windau-Rybinsk Railway. At the end 
of 1904 there were 3143 miles in course of construction, including 
the highly important Orenburg and Tashkend Railway, which, 
with a branch line of the Samara and Zlatoust line from Kinel to 
Orenburg, forms a special line known as the Tashkend Railway. 
On this line, which connects European Russia with Central Asia, 
temporary traffic was opened on January 14th (new style), and the 
ordinary passenger and goods traffic was then to be introduced 
gradually. By far the most important line thrown open to traffic 
was the Circum-Baikal Railway, which was a very costly work 
owing to the rocky nature of the shore of Lake Baikal ; however, 
this line’s activity has been confined to transporting troops and 
munitions of war, and it is under the military authorities. During 
the present year the following railways will be ready for temporar 
use:—The Northern Railway, connecting St. Petersburg wit 
Viatka and Vologda, a distance of 712 miles ; the highly important 
strategic railway between Bologoye, Plotsk, and Siedlice, a distance 
of 722 miles ; and the Moscow Ring-Railway, a length of 34 miles, 
Small private companies and certain contractors are building 760 
miles of railroad, which are chiefly of a secondary character or 
branch lines. The total receipts for passenger and goods traffic 
during 1904 show an increase, as compared with 1903, and come 
out at £798 per mile. The Central Asian Railway shows an 
increase of 30 per cent., the Perm Railway 20 per cent., the 
Yekaterinen line 114, the Viadikavkas line 11, and the Byelgorod 
and Sumy line in Southern Russia 10 percent, The receipts of 
the Warsaw and Vienna Railway fell off 10 per cent., the Sysran 
and Vyasem line 6, the Moscow and Kurks line 9, and the Khar- 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D, Roots, M.I. Mech. B. 


When ani tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtaaned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment ia the date of the advertisement af the accept of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant of a Patent. 


STEAM ENGINES, BOILERS, &c. 


4489. February 23rd, 1904.—IMPROVEMENTS IN STEAM GENERA- 
rors, R. W. H. Bailey, 152, King’s-road, Kingston-on-Thames, 
and another, 

This invention relates to steam generators, particularly to those 
of the high-pressure type, and the “— is to obviate the liability 
to leakage arising from vibration. There are five figures, The 
drawing is a sectional elevation. The leakage is prevented by 
dispensing with the usual form of end plate and stay bolts, and 
forming the joints and plates at the lower end of the boiler next 
the fire-bars in such a way that they are not so exposed to heat 
and flame. The boiler is cylindrical, and has two outer and inner 
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AND MEANS FOR Drivinc TURBINES, W. B. Sayers, 189, 

St. Vincent-street, Glasgow. 
The object of this invention is to enable a turbine motor to be 
run at a greatly reduced speed, and with greater efficiency than is 
possible with the motive fluids at present used. To effect this a 
heavier working fluid is used, such as a heavy mineral oil, capable 
of withstanding a high temperature. The steam is called the 
driving fiuid, and the oil the working fluid. The projection of the 
working fluid on to the blades or reaction surfaces is effected by 
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the driving fluid in such a way that the working fluid caused to 
flow in at one end of the expansion tube has its velocity increased 
by the expansion of the driving fluid. There are six figures. 
Fig. 1 is a part sectional elevation. The turbine wheel 1 is 
enclosed in a casing 2, the lower part of which is connected by a 
pipe 3 to a reservoir 4, from rh so pipe 5 leads to an annular 
working fluid chamber 6. Within the chamber 6 there extends a 
tube 7 called the expansion tube, which is intended to cause the 
driving fluid by its expansion therein to project the working fluid 





koff and Nikolaieff Railway 9 per cent, 


therefrom on to the blades or reaction surfaces of the turbine, 





The steam is supplied at a suitable pressure toa chamber 8. The 
working fluid or steam and the driving fiuid are admitted alter- 
nately to the tube 7 by the two annular valves 9 and 10, each 
provided with a ring of ports, the valves being oscillated by excen- 
trics 11 and 12 fixed on a shaft 13, driven by pebble gear 14 from 
the turbine shaft 15, The excentrics are connected by rods 16 and 
17, jointed to arms 18, operating short shafts 20 and 21, which 
carry toothed scctors 22 and 23. The sectors mesh with teeth 24 
and 25.on the annular valves 9 and 10, _When the driving fluid is 
admitted by the valve 10, the portion of working fluid which has 
just previously been admitted by the valve 9 and has passed above 
the valve 10 is propelled by the driving fluid as a — or pellet 
through the expansion tube, and the expansion of the driving fluid 
produces acceleration of the working fiuid in passing through the 
baer tube 7. The exhaust driving fluid — from the casing 
2 by the port 2a. For the purpose of causing the working fluid to 
rise uniformly in the expansion tube, a conical projection 26 is 
fitted. — March 9th, 1905. 


INTERNAL COMBUSTION ENGINES. 


999. January 14th, 1904.—IMPROVEMENTS IN AND RELATING TO 
MEANS FOR CONTROLLING THE SUPPLY OF VAPOUR TO INTERNAL 
Compustion EnoGiNgEs, F. H. Smith, Datchet, Buckingham- 
shire. 

The object of this invention is to secure a positive supply in a 
simple manner from the suction of the engine, and to make the 
control of the supply depend on the load and the speed of the _ 
engine. There are six figures. Fig. 1 is a sectional elevation in a 
central plane. The casing a is divided into two chambers by a 
plate 4. The lower of these chambers is a spirit tank in which the 
supply is kept at a constant level by a floatd. If the spirit falls 
below a certain level the float operates the levers ¢, which lift the 




















head f of the valve g. Spirit then flows from the pipe / through 
the strainer j into this chamber. The strainer is cleaned by 
removal of the cap 4. The annular float d ha: at its centrea pump 
cylinder m, fixed to the plate 4. Within the cylinder reciprocates 
the hollow plunger x with its extension p of larger diameter at 
N° 999, 
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concentric shells, forming two separate chambers, a, ), which are \ s 
connected @ numerous radial water tubesc. The two cylindrical % n 
tube plates are flanged, the outer plate ¢ being flanged outwardly ¥- 
at both top and bottom, and the inner plate ¢ at the top only. 
The outer shell 7 of the boiler is also flanged top and bottom, and 
bolted to the shell d.. The inside shell g forms the fuel opening or \ 6) ‘a \ 
hopper. It is bolted to the inner tube plate ¢ at the top, and is 
connected at the bottom by a channel ring 4, the rim i of which is 
riveted to the inner tube plate «. The inner rim or angle has a Y 
flanged ring / riveted to it, the upper flange of which is bolted to 
the inside shell or fuel tube g.—March 9th, 1905. F 
TURBINES. A 
24,742. November 13th, 1903.—IMPROVEMENTS IN THE METHOD J 


the lower part. It has connected to it at the top the perforated 
disc o, having the leather washer 11 to act as a buffer beneath it. 
Ball valves y and y are placed at the lower and upper ends respec- 
tively of the plunger. Ports s lead from the inside of the hollow 
plunger to the annular space ¢. Above the plate / the carburetting 
chamber 12 is heated by exhaust products in the annular jacket «. 
Air enters by the port z, so that the suction of the piston lifts 
the disc 0, operates the plunger x, and delivers petrol through 
the ports s and by the nozzle y to the chamber 12. The lift of the 
plunger x is controlled by the cam or excentric 2, carried on the 
spindle 2, which passes through the walls of the chamber 12. The 
spindle 2 may be operated by hand orby thegovernor. Additional 
air enters by the port 4, provided with a spring 5. Wire gauze 6 
is placed over the air inlet port. At the top of the carburetter is 
the cap 7, carrying the connection pipe to the engine 9.—March 


9th, 1905. 
27,066. December 12th, 1904.—IMPROVEMENTS IN TWO-STROKE 


INTERNAL COMBUSTION ENGINES, (*, Oppenheimer. A com- 

munication from A, G. R. Carlsund, Samsonreffski Prospekt, 

St. Petersburg, Russia, 
The object of this invention is to provide improved means 
whereby the products of combustion are completely driven out of 
the cylinder, and a full charge of pure air is introduced. There 
are three figures. Fig. 1 is a sectional elevation. In the position 
shown the explosive mixture in the cylinder a is about to be 
ignited. After ignition the piston ¢ moves forward carrying with it 
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the piston /, causing the valves d to close, and compressing the air 
contained in the chamber c. As the piston f approaches the end 
of its power stroke, the exhaust valve e is mechanically opened, 
and the productsescape. The piston f then uncovers the ports ), 
of which there are three, equally spaced round the cylinder, and 
the compressed air from the chamber c flows inio the cylinder. 
The exhaust valve is kept open longer than usual, and is timed to 
shut immediately the remaining products aro expelled by the 
incoming air, so that the cylinder becomes charged with pure air 
by the time the ports } are closed by the return or compression 
stroke. Meanwhile fresh air is being drawn into the chamber c by 
both pistons through the valves d. The fuel gas or vapour is 
introduced into the cylinder at the end of the stroke. The piston 
h moving in the cylinder g is connected to the connecting rod & by 





the oscillating lever 7.—March 9th, 1905. 
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GAS PRODUCERS. 


7767. April 2nd, 1904.—IMPROVEMENTs IN GaAs Propucers, J. H. 
Hamilton, Sandiacre, Derbyshire. 

The object of this invention is to provide ina gas producer a 
grate of a conical or conoidal form attached to a vertical shaft or 
trunnion, upon which it is free to rotate. There are five figures. 
Fig. 1 is a vertical section in a central plane. The air and steam 
enter through the pipe A, and pass up through the vertical shaft 
B, which is provided with the hood C, the lower part of which dips 
below the water surface W L. The grate D iscarried by the shaft 
and caused to revolve with it by means of lugs or bosses on the 
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hood C, The shaft is rotated with an intermittent movement by 
the ratchet wheel E and a paw! carried by the arm F, which 
receives the movement from the crank G through a connecting-rod 
H. In asmall producer the wheel I and the shaft Q are turned by 
hand. A bar K, pivoted to the end of the lever arm J, enclosed 
in a pocket M, is caused to slide up the grate bya pull on the other 
and externalarm L. The ratchet teeth are of large pitch, corre- 
sponding to the angular pitch between the slots N in the grate, so 
that when the grate stops the bar K will be opposite a slot. 
Ribs O projecting from the top of the grate serve to agitate the 
fuel. The cam or excentric P is fixed to the shaft Q to operate a 
stop, which comes against the lever L when the grate is not in 
a position for this to be moved.— March 9th, 1905. 


CENTRIFUGAL PUMPS. 


22,254. October 15th, 1904.—Muttipte Stace CENTRIFUGAL 
Pumps, Gebriider Sulzer, 3, Zircherstrasse, Winterthur, 
Switzerland. Date under International Convention October 17th, 
1903. 


This invention relates to multiple coupled centrifugal pumps, 
and has for its object to enable a large number of stage pumps of 
the most varied duties to be constructed by means of a limited 
number of pump dise sizes, and of patterns therefor. There are 
two figures. In Fig. 1 is showna horizontal pump with three pump 
discs, in which the arrangement of the discs is such that the water 
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enters them all from the same side. The water enters through the 
suction pipe marked «, and following the course indicated by the 
arrows, passes through the pump discs /, |, and connecting 
channels c,¢ in succession. The water then passes into the 
pressure piped. For all the pump discs and intermediate parts 
there is provided a common casing ¢. The intermediate parts and 
those surrounding the pump discs are so constructed that the pump 
discs can be changed. The third pump disc of smaller diameter 
makes up with the other two discs the full duty of the pump 
required.— March 9th, 1905. 


RAILWAYS AND TRAMWAYS. 


December 30th, 1904.—IMPROVEMENTS IN OR RELATING 


29,001. 
Van A erschot, 


ro ELectric Ramway ConpvuitT Systems, J. 
Herenthals, Beigium. 

The object of this invention is an improved and simplified con- 

struction of conduit, which is not more expensive than an atrial 
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Fig. 2 


cable line, and in which the track rails may be easily removed for 
repairing or other purposes. There are eight figures. Fig. lis a 
vertical section of the track, showing the improved construction. 


The track rail 1, formed with a head and web is bolted to the side , 





of a recessed plate 2, forming one side wall of the subterranean 
casing, the cages side wall of which is formed by a similar bar 
or plate 3. e plates 2 and 3 are bolted to cross bars 4. The 
space between the plates 2 and 3 contains the current conducting 
cables or rails 5, secured in position by means of the insulators 6. 
The bottom of each case is provided with a water discharge pipe 7. 
Arranged at suitable intervals of about a hundred yards are large 
recesses, Fig. 2, formed of a casing 8, provided with a metal cover 
9. These recesses serve to make the current conducting devices 
easily accessible. The device carried by the car for taking the 
current from the rails 5 has at the end a fork-shaped extension 
provided with two lugs 11, engaging slots 12 in the rod 15, adapted 
to be actuated by the cardriver, Pivotally arranged on the lower 
end of this extension is the contact piece 14, the pin of which 
carries the cam-shaped lug 15, which has a pin engaging an oblique 
slot 17 at the end of the rod 13, so that the contact piece 14 may 
be brought into the three different positions shown dotted, so as 
to make contact with either the right-hand or left-hand rail or be 
in the centre and be out of engagement with both rails, This 
arrangement permits of taking the current from the left or right- 
hand rail as desired, and the current is no longer interrupted at 
bifurcations or crossings of the track.— March 9th, 1905. 


PNEUMATIC TOOLS. 


26,356. December 3rd, 1904.—IMPROVEMENTS IN OR RELATING TO 
Pneumatic Toors, A. J. Boult. A communication from the 
Taternational Tool Company, 84, Dearborn-street, Chicago, 

S.A 


The object of this invention is to simplify the construction of the 
hammer portion and also of the valve mechanism in connection with 
the hammer tool, whereby the pressure admitted t» the piston may 
be controlled by the thumb pressing a lever, so regulating, while 
the tool is working, the force of the piston stroke. There are 
eight figures. Fig. 1 is a sectional elevation in the central plane. 
A is the casing with the tool B fitted, shown broken off, having its 
stem a projecting into an enlargement forming an air chamber /. 
On the other end of the casing is secured a hollow head A! and 
handle D, the former being provided internally with the central 
boss ¢ to receive and cushion the piston C in its back stroke. The 
air cushion boss c projects into the air chamber d. The flexible 
tube for conveying air pressure is connected to the nipple E, and 
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the air passes by the channel ¢, ¢ to a port fin the casing, having a 
series of inlet passages g leading to an annular pressure chamber i. 
Exhaust ports i and j, at each end of the piston, are provided in 
the casing wall. The piston C, which reciprocates between the 
boss ¢ and the tool, is closed at each end, and contains a number 
of ports 4, each terminating respectively in lateral op@fings / and 
m in the piston. Within the bore » of the handle is fitted the 
bush p, with a number of ports g, and at its upper end a port 7, 
admitting to the end of the passage ¢ from the chamber 0. The 
bush p has a cylindrical valve ¢, reciprocating in one direction by a 
spring s, and in the other by a thumb lever u, fulerumed in the 
recess v, and engaging the end of the rod w. The bush p has also 
the ports « any y, having a step-like arrangement for controlling 
the admission of air to the passage «. The back stroke of the 
piston brings its openings m into registration with the cham- 
ber A, admitting pressure through ports / and / to the chamber d, 
the air acts against the end of the piston, and drives it against the 
stem a, permitting the pressure to exhaust through the ports / as 
the piston passes them.— Mach 9th, 1905. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gasette. 


779,941. APPARATUS FOR ELEVATING Liquips, 8. Frughes, Somer- 
ville, S.C.—Filed November 4th, 1903, 
Thiz invention refers to that class of pumps in which the water 
is raised by compressed air delivered at the bottom of the rising 
main in such a way that air pockets are formed, and the rising 


779 941] 





column of water is cut up into sections. The invention is carried 
out by sinking a pit, in which the lower part of the apparatus is 
fixed. In order to get a differential head, the water issues from 
the tank 2, The tank 9 serves to charge the syphon. The com- 
pressed air is supplied from tank 13, There are three claims, 


780,018. ConpENSER System, L. R. Alberger, Greenwich, Conn.— 
Filed November 28th, 1902. 

This is a patent taken out by one of the large firms making 
condensing plant in the Uni States, viz., the Alberger Con- 
denser Company. Two centrifugal ogi are used which may 
be coupled in series or in parallel. he pumps are intended to 
help to supply water when the vacuum is not sufficient to lift 
it the requisite height. It will be understood that the condenser 
is barometric, There are nineteen claims, of which the last may 
be given as containing the essence of the invention, It runs: The 





combination with a condenser of centrifugal pumps for continu- 
ously supplying the condensing water thereto, said pumps arranged 
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so that one pump operates sometimes in series with another pump 
and sometimes alone with the assistance of the vacuum, 
780,579. Reteasinc Device ror ROLLING-Mitt Rows, J. L. 
Rehnstrom, McKeesport, Pa,—Filed April 2nd, 1904. 
When a rolling mill is stalled, itis very difficult, if not impossible, 
to slacken the top screws in the housings until the mill coc!s, 
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According to the invention a breaking piece is inserted between 
the point of the screw and the top roll bearing. If stalling takes 
lace, this can be broken out latera]ly, and the screw released. 
ere are two claims, 
780,614. AccuMULATOR VALVE FOR OIL PRESSES OR OTHER 
 ——cagnaade W. D. Nash, Atlanta, Ga,— Filed November 27th, 


1903. 
The drawing explains itself. As the pressure augments, the 
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plunger A rises and closes the entering valve B, There are two 
claims. 
780,651. Process or SEPARATING METALS FROM THEIR ORES, 
J. M. A. Gérard, Paris, France.—Filed January 27th, 1902. 
This invention refers to the combination of a high temperature 
roasting furnace with an electrical open-hearth furnace. There 
are sevenclaims. The nature of the invention is definitely stated 
in the sixth claim, which runs as follows: The process of produc- 
ing metals from their ores, consisting in reducing a charge of ore 
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and carbonaceous material to metal sponge in a shaft furnace, 
melting the sponge by passing through it an electric current, 
collecting the molten metal in a refining furnace, withdrawing 
the hot gases from the charge in the shaft furnace, passing them 
through the refining furnace while -collecting the molten metal 
therein, thence through the ore charge to maintain the same at a 
reacting temperature, and finally boiling the metal in the presence 
of an oxidising ges by passing therethrough an electric current of 
high voltage and low amperage. 








A New INDIAN IRRIGATION SCHEME.—The Secretary of State 
for India has sanctioned the construction, from loan funds, of the 
Parharpur Inundation Canal from the Indus River, in the Dera 
Ismail Khan district, in the North-West frontier province, The 
tract to be irrigated lies on the west side of the Indus, and extends 
from Bilot, where the Kisor range of hills abuts on the river, to 
Dera Ismail Khan cantonments. The length of the tract is about 
34 miles, its greatest width eight, and its average width about five 
miles. The project is estimated to cost Rs, 7,25,060, of which 
Rs. 7,07,703 are on account of direct and the balance on account of 
indirect charges. The area which this canal will irrigate is 41,588 
acres, and the net revenue which is expected to be realised is 
Rs. 50,985, or 7- Ad cent. on the total direct and indirect capital 
outlay of Rs, 7,25,060, 
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INLAND NAVIGATION IN EGYPT. 
By Sir Hanspury Brown, K,.C.M.G, 
No, I, 


Tue importance of developing a country’s natural and 
artificial means of inland navigation by river and canal, 
as a method of increasing the general prosperity of the 
people, has not received in England the practical recogni- 
tion that it has in most of the other progressive nations of 
the world. The Foreign-office Return of Inland Navigable 
Waterways (1903, Commercial Papers No. 7) shows what 
sums continental nations and America have been spending 
of late years to facilitate and cheapen inland transport. 
In most cases it is the State that maintains the rivers 
and canals as navigable routes from public funds, the 
waterways being the “ King’s highways” free of toll. For it 
is to the public gain that the cost of transport of all kinds 
of goods should be brought as low as possible, and that, 
therefore, the final price at which the goods can be pur- 
chased should be a minimum. This is one of the possible 
ways of increasing the purchasing power of fixed in- 
comes. 

As Egypt has not, so far as its inland navigation is 
concerned, hitherto been passed in review, this article is 
written as a contribution to the collection of facts con- 
cerning the policy of nations with regard to their inland 
waterborne transport. 

To Professor Flinders Petrie and other eminent Egypto- 
logists may be left the task of eliciting from such records, 
as they may be fortunate enough to discover and learned 
enough to decipher and interpret, the facts about the 
canals of Menes, Sesostris, Ptolemy Philadelphus, and 
others of old time, from s.c. 2500 until a date which is 
too near to be included in the Egyptologist’s range of 
presbyopic vision. But in the time of the prophet 
Ezekiel it appears that Egypt was famed for its sail- 
cloth, inasmuch as Tyre, which fancied herself as ‘* perfect 
in beauty,” and collected the best of everything that could 
be brought from over the seas, used fine linen with 
broidered work from Egypt for her sails. 

It was in a.p. 1843 that the Barrage was commenced 
across the two Deltaic branches of the Nile close below its 
point of bifurcation fifteen miles north of Cairo. Until 
this work was constructed, the Nile and its northern 
branches were free as the Creator made them, and no 
artificial obstructions of a material nature impeded the 
river traflic anywhere. Besides the actual river and its 
branches, there were other channels which, becoming 
navigable in the flood season, were used by native craft. 
These were spill channels, traversing the Delta, which 
had once, perhaps, been branches of the Nile, but which 
were silted up to such an extent that their beds were left 
high and dry in summer when the river levels fell low. 
The Bahr Yusuf, in Middle Egypt, was another such 
channel, running in a serpentine course along more than 
one hundred miles of the Nile valley to the point where 
it enters the Fayum through an old regulating bridge 
which boats could not pass. Misled by its name and 
Arabic tradition, some romance writers have ascribed the 
digging of this canal to the patriarch Joseph, together 
with many other remarkable achievements not mentioned 
in Holy Writ; whereas the truth is that the channel has 
been naturally formed by the overspill of the annual flood 
finding its way northward along the line of least resist- 
ance. There was, in fact, nothing artificial about it 
except a comparatively short length of channel near 
Derut el Sherif, that was dug to give the natural channel 
a more favourable connection with the Nile, in order that 
the flood water might enter earlier and in greater volume. 
The original artificial connection is now abandoned, its 
place having been taken first by a canal with its mouth 
at Manfalut, and later on by the existing Ibrahimia Canal 
with its mouth at Assiout. 

The Nile, as a navigable river, has been affected 
unfavourably by building across it railway and roadway 
bridges which are too low for any but the smallest craft 
to pass under, and those only during the times of low 
water. Large boats have to await the fixed time when, 
for short periods, the turning part of the bridge is swung 
open to let them through. This, as a rule, takes place 
twice a day for an hour, or less, at a time. Another 
change, of a nature unfavourable to navigation in the 
Deltaic branches, arises from the operation of the Delta 
Barrage, the lowering of the gates of which in summer 
deprives the two arms of the river below it of water, and 
so renders them absolutely unnavigable (except near the 
sea) from March to July; but in compensation, artificial 
lines of navigation with a more reliable supply have been 
provided as a substitute. 

On the other hand, the navigation of the Nile above the 
Delta Barrage has been affected favourably by the con-+ 
struction of the Barrage and by its efficient working, in- 
asmuch as deep water is now constantly maintained, even 
in summer, between Cairo and the Barrage, and so Cairo 
is in navigable communication all the year round by way 
of artificial water-routes with Alexandria, Rosetta, 
Damietta (with an exception noted below), Ismailia and 
elsewhere; whereas, in pre-Barrage days, the summer 
level of the Nile at Cairo sometimes feli so low that, if 
old records are to be trusted, women and children were 
seen to walk across the river opposite Bulak. In those 
days the river discharge was not confined to the con- 
tracted and, therefore, deep channel in which it flows 
now-a-days under Kasr-el-Nil bridge and past Cairo. 

A more recent improvement in the navigation condi- 
tions of the Nile has resulted from the construction of 

the Assuan Dam and its associated ladder of locks. Boats 
can now ascend into the reach lying between the first and 
second cataracts without being subjected to the delay, 
danger and expense of being hauled through the rapids of 
the first cataract. Further, by the operation of the 
reservoir formed by the Dam, the summer discharge of 
the Nile below the Dam is increased. But, in order to fill 
the reservoir, the river discharge must be drawn upon, 
and consequently lessened, during the winter months. 
There is, however, always more than enough water in the 


Nile during winter to permit of its reduction without 
much inconvenience being felt; and the addition in 
summer is most valuable, as it is then that navigation 
difficulties are greatest. There is thus a decided net gain 
to native traffic which is on the move in summer as well 
as winter. But it is possible that the reduction of the 
winter discharge may, in low Nile years, be felt as a 
slight drawback by the tourist steamer traffic, though 
only to the extent of requiring greater care on the part of 
the native pilots. 


Keypt had only just begun, the inquisitive of the 
Engli 

wanting to know the why and wherefore of strange 
topsy-turvy customs which he found established in the 
country, without obtaining any information to satisfy his 
curiosity. The nature of the customs was not new to the 
country, but only to the official’s experience. Long before 
he came to Egypt, Herodotus, a well-known tourist, had 
been struck by the same disagreement with his precon- 
ceived ideas; and, accordingly, has given in his his- 
tory a list of customs in Egypt, contrasted with the 
corresponding but opposite customs in other nations. 
Had he postponed his visit to Egypt for another 2330 
years, he would have been able to add to his list the 
Egyptian custom of charging tolls on boats that pass 
below a river bridge, whereas other nations exact tolls 
from those who use the bridge to get across the river. 
Lord Milner also in his delightful “ England in Egypt” 
has entertained us with his account of “things too 
strange for words” that take place in “The Land of 


and figs from thistles.” 


Twenty years ago, when the British occupation of | 


sh official in the Khedive's service was frequently | 


Paradox,” where, he states, “‘ grapes do grow from thorns | 






had been issued to ensure that it should not. occur again. 
And it occurred again and again notwithstanding, and the 
Minister protested, and the President apologised and 
promised, until protests and promises became wearisome 
to both from monotonous repetition. The boatmen of 
Egypt are not sufficiently advanced in the modern 
methods of combination to assert themselves and resist 
successfully any unfair treatment that may be injurious 
| to their interests, when the injury is inflicted by an 
| Administration with the prestige of a Government 
machine, though without the wholesome responsibility to 
|a Government chief that should control its action. In 
spite of the efforts of individual officials, it so happened 
that, whose-soever the fault may have been, the railway 
bridges were so worked that they were made into greater 
obstacles to navigation than it was officially intended that 
they should be. If a train were late, the opening of the 
bridge was delayed till the train had passed, but the time 
of closing was maintained as in the time-table, so that 
the period for the passing of boats was curtailed. If the 
train were very late, sometimes it was made an excuse 
| for not opening the bridge at all. Again, if a “special” 

were run, it was found convenient to run it during the 
| period fixed for passing boats, and then the special was 
| made an excuse for delaying the opening or suppressing 
|it altogether. Yet again, if there were a high wind, 
| the bridge was not opened for fear of the boats damaging 
| the railway bridge to the extent of a tew square inches of 
| paint. Yet once again, if there*were a fog, not necessarily 
|a thick one, it was considered unsafe to manceuvre the 
| turning portion and let the boats through. I have my- 
self personally suffered inconvenience from all these 
excuses and others-besides. The anti-navigation tactics 
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The obstructions.on the river between Assuan and the 
sea are the following :— 


Naga Hamadi Railway Bridge. 

Kasr-el-Nil Road Bridge at Cairo. 

Embabeh Railway Bridge at Cairo. 

West Barrage. 

West Weir. 

Kafr Zayat Railway Bridge. ; 

Desuk Railway Bridge. 

East Barrage. 

East Weir. } 

Benha Railway Bridges, old | On the Damietta 
and new. Branch. 

Zifta Barrage. } 

Mansura Railway Bridge. 


Another bridge for roadway and tramway is shortly to 
be added across the river at Cairo between Roda Island 
and Giza. 

It will be noticed that most of the obstructions named 
are railway bridges. Now, although the railways are 
officially designated State Railways—Chemins de fer de 
l'Etat—the Minister of Public Works had, previously to 
the recently concluded arrangements with France, very 
little controlling authority over the Board of Administra- 
tion, consisting of an Englishman as president, and a 
Frenchman and Egyptian as members; and, in conse- 
quence of certain international conditions to which the 
Railways were subject, the president and members of the 
Board were able to adopt an independent attitude 
towards his Excellency, if he should do anything 
so unusual and unwise as to put his foot down. 
And so it happened that, though the approval of the 
Public Works Minister had to be obtained to the pro- 
gramme of the times of opening and shutting the 
navigation sections of the bridges, yet if this programme 
were not adhered to and respected, he had no disciplinary 
powers over the railway high officials to enable him to 
insist with any effect that the programme should be 
observed. He called the attention of the President of 
the Board to the many instances of non-observance, and 


On the Rosetta 
Branch. 








the Board replied politely that the necessary instructions 





Swain Sc. 


were not in accordance with orders issued officially from 
the railway head-quarters, but they were none the less 
adopted, and are doubtless examples of abuse of discre- 
tionary power in the hands of men unfitted to be em» 
trusted with any freedom to use their discretion. The 
inch becomes an ell, especially when there is a bias 
towards extension. 

Now that England has a free hand in Egypt, the three- 
headed Board of Administration will be consigned to 
limbo to take its place amongst other systems that have 
been tried and found wanting. It can easily be under- 
stood how, in a country like Egypt, where bribery and 
corruption and the extortion of “ bakhshish” have the 
feeblest of public opinions to condemn them, a barrier 
across a river, by which the passage of boats can be pre- 
vented or permitted at will of the man in charge of the 
barrier, affords opportunities of an extremely facile nature 
for the levying of tolls other than those which find their 
way into the treasure chest of the State. The abuses of 
the system of navigation tolls from which the boatmen 
suffered, and especially the anomalous tolls levied on 
boats for passing bridges, were things to be got rid of as 
soon as it could be done without upsetting the financial 
equilibrium of the country, or interfering with the execu- 
tion of other reforms which, from their greater urgency, 
called for precedence. The standard work on Egyptian 
Irrigation (1899 edition) by Sir W. Willcocks has the 
following paragraph on the subject of tolls :— 

“ Navigation in Egypt has no friends in authority ex- 
cept the Irrigation Department. It is ordinarily much 
discouraged by the Government, in order to compel traffic 
to move along the railways, which are practically a Govern- 
ment monopoly. This is very detrimental to the interests 
of the country, since nearly all the cotton is grown along 
the deep navigable canals, while, of necessity, all the 
pumping stations requiring coal are on the canals. By 
means of heavy tolls at locks and other obstructions the 
traffic is moved out of its natural channels. The Kasr-el- 
Nil Bridge is opened for boats once per twenty-four 
hours. The bridge obstructs: navigation, and is'a con- 
venience to the owners of carriages and foot passengers. 
The latter, however, pay no tolls, but the boats which are 
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delayed and harassed at the bridge have to pay heavy 
tolls. 

When the railway extension was made from Shibin- 
el-Kom to Manouf, it was found that the merchants 
preferred the navigable line of the Bajuria Canal. To 
force traffic on to the railway heavy tolls were put on the 
Dalgamun railway bridge, and navigation was defeated. 
This war against navigation is specially hard on Egypt, 
as boatbuilding is the principal industry of the country, 
and navigation employs more hands than anything except 
agriculture. And as, moreover, the country is flat, and 
the current generally in one direction and the wind in the 
other, one would imagine that the Government would 
befriend navigation, instead of considering it a dangerous 
rival to be suppressed in every possible way. For it must 
be remembered that not only are heavy tolls put on the 
boats, but the drawbridges are opened as seldom as 
possible, and no tugs or apparatus provided to help boats 
through at the times of opening in case of the wind 
dropping or an accident of any kind happening. A boat 
may be delayed for twenty-four hours with a favourable 
wind blowing all the time, and if the wind drops just 
when the bridge is opened, it may have to wait another 
twenty-four hours.” 

Perhaps it is a little overstating the case to say that 
navigation in Egypt has no friends in authority except 
the Irrigation Department; for Lord Cromer, at any rate, 
has more than once shown himself a friend. But possibly 
Sir W. Willcocks may maintain that Lord Cromer is not 
“in authority ” in Egypt, as he is not an official of the 
Egyptian Government. The force or the weakness of 
such a defence of the statement—supposing it to be made 
—would be appreciated by all who know anything about 
the motive power at the back of most things that have 
made Egypt what it finds itself at the beginning of the 
twentieth century. The factis that Lord Cromer, or, what 
is the same thing, the Finance Ministry of the Egyptian 
Government, did not, for some time after the wish was 
formed, consider it opportune to give any practical ex- 
pression to their friendship for fear of upsetting the 
finances of the country. But at last the general prosperity 
had grown to such an extent, and with it the revenue of 
the State, that it was found possible to do something to 
relieve the boating community of some of the dead weight 
with which their cargoes had to sail. On Ist January, 
1899, the levying of tolls on boats passing the Kasr-el- 
Nil Bridge at Cairo was suppressed and the beginning of 
the end of tolls had come. The sum taken in tolls at 
this bridge amounted in the last year to £18,000. Pro- 
bably it was the intention to abolish all other navigation 
tolls on the following New Year’s Day, but the flood of 
1899 was the worst on record, and remission of land tax 
to an inconvenient extent was the result; inconvenient, 
that is, for the boatmen, as they had to wait ancther year 
for the blessing of free waterways. On Ist January, 
1901, tolls were suppressed, not only on the river but 
on all the canals, and the toll-collecting staff was dis- 
missed ; and with the staff disappeared the opportunities 
which the dishonest among them loved and were not 
backward in exploiting. 

In the passage quoted from “ Egyptian Irrigation,” Sir 
W. Willcocks mentions an instance of the imposition of 
tolls on boats made in the interest of the railways. But 
tolls were not the only weapon wielded by railways in its 
warfare with navigation. We have lately heard much of 
preferential tariffs, and this was the weapon the railways 
thought would help them in the battle. But it proved to 
be an ill-conditioned boomerang, which missed the enemy 
at whom it was aimed and returned to do grievous hurt to 
its projector. And this was the manner of the boomerang 
and its flight. 

In order to compete successfully with the boat traffic, 
the Railway Administration adopted a goods traffic 
in accordance with which cotton was transported at 
specially low rates from points on the Nile or on canals 
which were accessible by boat traffic, and so situated that 
navigation could compete under favourable conditions 
with the railway. But for other points, where competi- 
tion by boats was not to be feared, the rates were kept 
high, in order that the railway receipts might be 
augmented. But commerce, like water, follows the line 
of least resistance, and in this case the preferential tariff 
created a fine line for cotton, with the result that, after 
these discriminating tariff conditions had been in opera- 
tion for some time, it was found that all the cotton 
business had been transferred to the specially favoured 
points where low railway rates were allowed, and where 
navigation entered into competition with the railway. 
The business at the other points declined, and there was thus 
no cotton asking for transport at the high rates. Then 
comes the abolition of tolls, and the chance for navigation. 
The railway policy has forced the cotton business to places, 
such, for instance, as Kafr Zayat, where the conditions 
are favourable to navigation, and the railway has lost, 
through the action of its own short-sighted policy, what 
transport used to come to it from inland factories situated 
out of reach of any navigation trunk line. And the only 
thing the railway can do to attract the cotton to itself is 
to lower its preferential rates still further. The com- 
petition has, therefore, resulted in a state of things 
beneficial to cotton growers, or cotton merchants, or both, 
and the railway has received a nasty blow from its own 
boomerang. 








THE expense of maintaining in commission one ship of 
each of the classes represented in the United States navy is given 
in a recent statement. In round figures the results are: First- 
class battleship Maine, £107,600; second-class battleship Texas, 
£78,000 ; armoured cruiser New York, £101,400 ; protected cruiser 
Oiympia, £81,000; monitor Nevada, £28,000 ; gunboat Benning- 
ton, £35,800; gunboat Machias, £23,600; gunboat Annapolis, 
£25,600; torpedo boat destroyer Lawrence, £16,000; to: ° 
boat Dahlgren, £8200: and submarine Holland, £2250. ese 
figures represent the pay of men and officers, the cost of pro- 
visions and supplies of all sorts, coal and the many supplies of 
the titted department, ordinary repairs and practice am 
munition. 





SUCTION GAS PRODUCERS. 
No, I, 


Tue term “suction gas producer” has of late years 
been allocated to a gas producer to which a gas engine, 
consuming the whole make of gas primarily for ulterior 
purposes, acts as an exhauster. Gas producers have, of 
course, been operated for years past by suction, but the 
suction has been obtained through the pull of a chimney 
or the action of an exhausting fan. The novelty implied 
in the current use of the term “suction gas producer” is 
therefore limited to the operating of a producer by the 
exhausting action which a gas engine effects when taking 
in its charge. The reactions by which the gas is formed, 
and the nature of the gas, are in no sense novel. The 
aspiration of air and water vapour through a bed of 
incandescent carbonaceous fuel results in the production 
of gas identical in all respects, whether the aspiration is 
effected by the exhausting action of a fan, or of a gas 
engine piston on its outward stroke, or by the pull of a 
tall chimney. But producer gas formed by aspiration, 
however effected, is different in composition from the 
semi-water gas which is obtained from a Dowson generator 
or producer, in which a steam jet serves as an air injector, 
and a mixture of air and steam, rich in the latter, is 
thereby forced under positive pressure through the bed of 
fuel. Producers working under aspiration, as, e.g., the pull 
of a chimney, it is true, take in a certain amount of steam, 
owing to the evaporation of water contained in a pan 
beneath the fire bars, but the proportion is much less 
than when steam is directly injected into a Dowson type 
of generator. A comparison of the average composition 
of the gas formed under the two sets of conditions will 
show how real is the difference. The figures given below 
refer to producer gas, as formed with coke as fuel under 


the pull of a chimney in a producer as used for the 
gaseous firing of gas retorts, and to semi-water gas, as 
made in Dowson generators from anthracite for the past 
twenty-five years for the supply of gas engines :— 
TABLE I.— Average Composition and Properties of Fuel Gases. 
Producer Semi-water 
gas. as. 
Nitrogen (N) vols. per cent. .. 61 Fro 
Carbonic oxide (CO) es = 25 20-5 
Hydrogen (H) va bag = 8 23-5 
Carbonic acid (CO,) a ~s g 8-0 
Methane (CH,) and ethylene (C,H,) 

A ING one Pisces nie nun “See ! 1-0 
Calorific value. B.T.U.’s per cubicfoot 113 155 
Vols. of air required for complete com- 

bustion of one volume of gas... ... 0-79 1-15 
Vols. of products of combustion (water 

gaseous) per volume of gas... as 2@ 1-91 

Obviously, there is a marked improvement in the 
quality and calorific power of the gas due to the effect of 
injecting steam into the producer, and the question 
naturally arises as to why the poorer gas continues to be 
made at all, especially as the thermal conditions of pro- 
duction connote a higher prevailing temperature in the 
producer, with consequent losses and troubles in working. 
The answer is that, under many circumstances, as in gas 
retort furnaces, the producer gas may be led direct to the 
place of combustion without appreciable loss or waste of 
its sensible heat. Wherever, however, it is necessary to 
store the gas before use, and thus allow cooling to occur, 
or where, as with gas engimes, the use of highly-heated gas 
is disadvantageous, semi-water gas presents manifest 
advantages over ordinary producer gas. 1t is needless 
for the present argument to discuss other and ulterior 
advantages which semi-water gas affords, in manufacture 
or in use, as a fuel for gas engines. Admitting its recog- 
nised superiority, the problem before the designers of gas 
producers operating by suction and intended for the 
supply of gas engines, is to turn out a producer which 
shall yield a gas more nearly resembling semi-water gas 
than simple producer gas. As a fact, the so-called 
suction gas producers of the present day do yield a 
semi-water gas somewhat resembling that yielded by 
the older type of Dowson generator, as the follow- 
ing average, deduced from four analyses given by 
Dugald Clerk, in his “James Forrest” lecture on 
“Internal Combustion Motors” last year will show. 
These results were obtained from a suction gas pro- 
ducer consuming anthracite, as made by the Dowson 
Economic Gas and Power Company, Limited. This plant 
is shown in elevation in the annexed figure—Fig. 1. 


Average Composition and Properties of ‘ Suction” 
Nitrogen (N) vols. per cent, 
Carbonic oxide (CO) 9? 
Hydrogen (H) 9 
Carbonic acid (CO,) a 
Methane (CH,) ee. 
Oxygen (O) ’ Pret eer 
Calorific value, B.T.U.’s per cubic foot... ... ... 
Vols. of air required for complete combustion of 
CR SEO 3.5. sae & dass ne? 06 aed wes 
Vols. of products of combustion (water gaseous) 
por eelame 8 Gas 00. ave ikke, Sek Wee EE 
“ Suction ” producer gas thus stands about midway in 
composition and quality between common producer gas 
and the semi-water gas of the older type of Dowson 
generator. Clearly, more steam has gone towards its 
production than is obtainable by simple evaporation from 
an ashpan, yet not so much as it has been deemed advis- 
able to use when a free supply from a boiler is available. 
Actaally, suction gas plant, as now made, invariably con- 
tains within itself a small boiler, ee termed 
a “ water vaporiser,” a “saturator,” a “ vapour chamber,” 
or an “evaporator,” according to the dictates of the 
maker in the matter of nomenclature. It is from this 
source that the steam required to make gas of the com- 
position quoted is derived. This boiler or evaporator is, 
however, not normally working under high pressure, and 
frequently air is drawn over the surface of the water, and 
becomes mixed with the steam. In this respect it differs 
essentially from the detached boiler of some ordinary 
type, which was an adjunct of the older description of 
Dowson gas plant, and it is by this difference that the 
“ suction ” gas plant achieves one of its chief advantages. 





The evaporator, moreover, does not need the services of 
a skilled boiler attendant, nor have the regulatioas in 
regard to the use of boilers to be observed with it. 
Among other advantages claimed for the suction pro- 
ducer is the dispensing with a gasholder, which formed 
an expensive item in the installation of the older Dowson 
gas plant. Clearly a substantial saving is thereby secured, 
and it becomes appropriate to inquire to what difference 
in the operating or use of the plants is due the possibility 
of dispensing with such a costly adjunct. In cases where 
the old type of Dowson gas plant merely supplied one gas 
engine, which was prerwoeny in continuous operation, 
the gasholder served mainly as an equalising or relief 
chamber to meet small differences between the rates of 
gas supply and demand from time to time, and 1t was not 
indispensable that it should be of relatively great size. 
But in most cases larger inequalities between the rates 
of gas supply and demand had to be provided for. For 
instance, the gas engine would be shut down for half an 
hour or more, and with steam up in the boiler and the 
generator in a fully active condition, it would be 
uneconomical to do otherwise than continue to make and 
store the gas against the time when the gas engine should 
be re-started, or, on the other hand, while the gas engine 
might be required in continuous operation, it would be 
necessary to shut down the generator for twenty minutes 
for clinkering. In either case storage room for gas would 
be necessary to tide over the period during which the 
operation of one member of the whole installation was 
suspended. With the suction producer, however, the 
independent boiler is replaced by a small evaporator, 
which is heated usually by the sensible heat of the gas 
produced. Hence, when gas production is interrupted, 
the heat supply to the “evaporator” practically ceases, 
and the production of steam stops. The stoppage of the 
gas engine thus automatically interrupts the supply of 
steam to the producer, and therewith virtually stops the 
production of gas, while the restarting of the engine 
causes the train of operations of gas making and steam 
production to be resumed, provided only that the bed of 
fuel has notin the meantime fallen greatly in temperature. 
It has been found, however, essential to satisfactory 
working that a small storage chamber should be inserted 
between the gas engine and the gas-producing plant to 














DOWSON SUCTION GAS PLANT 


act as an anti-fluctuator. Usually it is merely a closed 
vessel, and the gas therein acts as a buffer in minimising 
the intensity and extending the period of the “pull” of 
the gas engine on the generating plant. The process of 
generation of gas requires, for efficiency, tolerably 
uniform conditions of rate of flow of the air and steam 
through the hot fuel, and such uniformity is secured to 
an adequate extent by means of the buffer of gas referred 
to. The anti-fluctuating chamber goes by various names, 
according to the ideas of the makers of the plant, but 
perhaps “expansion chamber,” “equaliser,” and “gas 
box” are the commonest terms for it. In all cases itis a 
relatively small vessel, and in no way comparable in size 
with the gasholder of the older type of Dowson gas plant. 
Moreover, it is of simple construction as compared with 
the gasholder of the rising and falling bell type, being 
usually merely a close box of steel plates or cast iron. 

The suction gas producers now on the market may 
broadly be divided into two categories, viz., those in 
which the evaporator is placed within the generator shell, 
and those in which it is wholly outside it. The first 
suction producer was designed by Benier, and was of the 
first class. Most of the suction producers made by firms 
in this country belong to this class, such as the Dowson, 
the Crossley, the Tangye, and the Campbell suction 
producers. Continental practice, however, has taken up 
the second class more freely, as in the Pintsch and 
Kérting suction gas plants, in which the evaporator is 
outside the generator, and is heated by the sensible heat 
of the gas as the latter is on its way from the generator 
to the scrubber. 

It is essential that the gas should be deprived of dust 
and solid particles before it enters the cylinder of the 
engine, and extensive dust separators and scrubbers are 
usually provided to effect this cleansing of the gas. 
Commonly tall scrubbers, packed with coke, which is 
sprinkled continuously with water, are used. These 
scrubbers resemble those formerly erected on gasworks 
for the treatment of coal gas, and they constitute by far 
the most conspicuous and bulky items of a suction gas 
installation. ‘The problem is, of course, not the same as 
that presented in the scrubbing of coal gas—where the 
impurities to be extracted are mainly gaseous and not 
merely solid particles—but it seems probable that a 
compact mechanically-driven scrubber of suitable design 
would answer as well for the treatment of gas from a 
suction producer as do the modern rotary washer- 
scrubbers for the treatment of coal gas. The gas engine 
is at hand to provide the small amount of power requisite 
to work such a rotary machine, and there should be a 
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great gain in space and in decreased consumption of 
water by the abolition of the scrubbing tower now used. 
It is possible also that a centrifugal dust extractor might 
prove advantageous in dealing with the gas, especially 
in large installations. The overflow water from the 
scrubber of a suction plant is not normally offensive, 
nor can it contain appreciable quantities of inflammable 
gases in solution; nevertheless, some local authorities 
may object to its direct discharge into the sewers. 

The starting of a suction producer when all is cold is a 
distinct problem, because there is no gas available to 
drive the engine and thereby induce suction. Usually a 
hand-driven fan is provided to force air under positive 
pressure through the generator until the bed of fuel is 
raised to incandescence and gas is being formed where- 
with the engine may be started. Obviously, some con- 
venient small motor may be employed to drive this 
starting fan for the larger installations. 

A modification of the suction plant, which appears to 
present distinct advantages, has been adopted by Messrs. 
Kérting. Instead of depending on the direct pull of the 
gas engine when drawing in its charge, and equalising the 
pull by means of an anti-fluctuating chamber, they use 
an exhausting fan, driven from the gas engine, on the 
outlet of the scrubber. Thus, uniformity of rate of flow 
of the air and steam through the fuel bed, and of the gas 
through the scrubber, is secured. Where such an ex- 
hauster is employed, clearly it can be used to start the 
generator in the first instance, merely by coupling to it 
a small motor consuming petrol or other convenient 
source of energy. In all cases it is necessary to provide 
an outlet stack, with valve, through which gas or pro- 
ducts of combustion may escape from the generator into 
the open air when the plant is being started, or when the 
engine is stopped. This stack maintains a slight pull on 
the generator, and so prevents the escape of gas through 
the grate and doors into the generator shed. When the 
engine is running there is obviously no risk of escape of 
gas, but it is necessary that all joints and valves on the 
connections should be gas-tight, otherwise air will be 
drawn in, to the detriment of tke quality of the gas. 

The suction gas plant can evidently be installed in 
many positions where, owing to waut of space or other 
limitations, it would be impossible to put an installation 
of the old type of Dowson gas plant. In many such 
positions the only alternative to suction gas plant would 
be a gas engine consuming gas from town mains, and on 
the score of economy the suction plant would be installed 
in most instances. It must be remembered, however, 
that in certain environments even the suction plant may 
be impossible on account of the annoyance to persons on 
neighbouring premises which is more or less inseparable 
from any gas producing plant. It is impossible to operate 
even a suction gas producer without causing a certain 
amount of noise, dust, and smoke, and in places where 
town gas is available these may legitimately be com- 
plained of, while the operating of a small gas engine is 
tolerated. It is therefore important that 'persons who 
contemplate abandoning the use of coal gas in favour of 
producer gas from suction plant should take into account 
the objections which may t raised to such action, per- 
haps at the instance of the gas undertaking, which loses 
custom by the change. It may be said, however, in 
refutation of the charge that suction gas plant is a 
nuisance, that such plant is being operated in the heart of 
the city of London, and in many purely residential dis- 
tricts, without complaints having been brought against it. 

Suction gas producers have hitherto been made to serve 
gas engines of relatively small sizes only, e.g., up to 100 
horse-power or rather more, but some of greater capacity 
are projected. It is in the small sizes that the advantage 
of the suction type over the older gas generator is most 
marked. There are, however, many possible applications 
of the suction producer where large size will be requisite, 
as, for instance, for marine engines. Distinguished naval 
architects already incline with favour to the application 
of the gas engine, supplied from suction producers, in 
place of the steam engine and boiler for marine use, and 
when the initial difficulties have been overcome there is 
no question but that the change will be made, with con- 
sequent economy of space and fuel. Experiments are 
already being carried out in the direction of adapting the 
suction producer to the consumption of bituminous coal, 
and as soon as they prove successful the field of applica- 
tion of this type of producer will be greatly extended. 
So far only anthracite, broken to 4in. to lin. cubes, and 
broken coke have been successfully used as fuel in suction 
producers. The extremely low cost of power obtained in 
this manner will be gathered from the following par- 
ticulars of trials :— 


TaBLe II, 
Plant eral Dowson Crossley 
Fuel, description : .| Anthracite peas | Gas coke 
Fuel, calorificvalue, B.T.U. 

TED: © gee. tags Phd) x00 13,890 12,411 
Duration of test—from cold 8 hours 64 hours 
Fuel consumption per hour, 

Reh, esbhe css) TSO vas 30-7 81-3 
Brake horse- power per 

hour* Re ot RS 364 - 
Fue) per brake horse-powe1 

Ree Wire san Beco. 33 0-84 . 
Kilowatts per hourt... ... — 61-4 
Fuel per kilowatt-hour, Ib. — | 1-325 
Authority Fees hg * M. A. Adam | Crompton and Co. 


| 


* assuming that the quantity of gas consumed in a gas engine is 75 
cubic feet per brake horse-power hour. 

t Engine driving dynamo, of which efficiency obtained from tests was 
91-75 per cent. 

Speaking broadly, it may be claimed for the suction pro- 
ducer that in conjunction with a gas engine of from 10 to 
100 horse-power, the fuel consumption at full load will not 
exceed 1 1b. of anthracite, or 1} Ib. of coke per brake horse- 
power per hour, and that in London the cost of fuel will 
be only about 1d. for 10 brake horse-power hours. These 
results may be expected from most of the suction gas 
plants now on the market. We propose in a second article 
to illustrate and describe a few typical suction producers. 








LITERATURE. 


Constructional Steelwork. By A. W. Farnswortu, Asso- 
ciate Member of the Institute of Mechanical Engineers. 
With numerous illustrations. London: Charles Griffin 
and Company, Limited, Exeter-street, Strand. 1905. 

THe contents of the preser’ volume are divided into two 
parts, the first dealing w.th the subject of “ Practical 
Designing,” and the second with that of “ Practical Shop 
Work.” A series of articles relating to the various phases 
of modern steelwork design and practice, which appeared 
at intervals in our columns, form the nucleus of the 
first sub-division. Some portions of Part I. will, there- 
fore, be not altogether new to our readers, although it 
has been entirely rewritten. The remainder of the work 
has not been previously published. In the chapter 
treating of “Tests and Analyses,” it is observed that 
other physical tests, which are often demanded, in 
addition to those of ultimate strength, elongation, and 
contraction of area, are those of bending. Strips are 
specified to be cut from plates, and.required to stand 
bending double on themselves when cold. . Again, 
when heated to a cherry red, and cooled in water at 
82 deg. Fah., they are to stand bending to a curve with 
an inner radius of from one and a-half to three times 
their thickness. The author concludes thatif the elonga- 
tion and contraction of the test pieces are satisfactory, 
there is seldom need to further impose more than a few 
bending tests. The recent American experience of these 
“quench bends” when applied to medium or soft steel 
is that they constitute the least trustworthy test extant. 
Material that is brittle, and will not give satisfactory 
results in the ordinary cold bending test, will often bend 
down flat after it has been heated and quenched in water. 
Quench bends will not only pass material which would 
not stand bending cold in the condition in which it was 
rolled, but they afford rig | misleading results respecting 
the injurious effects of shearing. These simple facts, 
well understood by shop men, are often overlooked by 
engineers.* 

When discussing specifications it should be borne in 
mind, in common fairness, that while they should not 
admit of a drastic, one-sided application, they have a 
right to be regarded from the engineer’s and designer’s 
point of view, as well as from that of the contractor and 
manufacturer. We have perused specifications drawn up 
with conditions of a character so onerous and exacting, as 
to almost cripple any contractor. Others, again, have 
been drafted so loosely and negligently that the most 
careless charioteer would have experienced no difficulty in 
driving the traditional coach and four through nearly 
every clause. The author, without being unduly biassed, 
evidently leans towards the executive side of engineering 
undertakings. Under the head of “ Drawings,” which 
invariably, according to English practice, accompany 
specifications, are comprised rivets, material, sizes, and 
finish, which are dealt with fully, carefully, and critically, 
and examples are given of faulty methods of construction. 
Among the common errors made in drawings, those in 
connection with the riveting arrangements are possibly 
the most frequent. Rivets are often shown in positions 
in which it would be impossible to insert them. A 
draughtsman not conversant with the details of steel 
work is under the impression that one system of riveting 
up the different members of any built-up section is 
universally applicable. He thus ignores all consideration 
of varying shapes, dimensions, and the mode in which 
the planning and setting-out of individual cases 
is designed, so that each may demand a special 
adjustment of rivets, wrappers, cover plates, and 
joining pieces. 

It will be conceded that a careful and judicious selec- 
tion of the sections most suitable for the component 
members of any constructive design intimately affects 
the delivery, the finish, and the cost of the whole work. 
By suitable sections we mean those which fulfil not only 
all theoretical and practical demands, but strictly belong 
to those shapes and sizes readily obtainable in the open 
market. Great stress is laid upon this point, and de- 
servedly so. Another fault to be equally strongly con- 
demned is the excessive fining down of material, and 
altering the sectional area of contiguous members— 
especially in the class of open web trusses—in order to 
adapt it rigidly to minute differences characterising the 
theoretical stresses. One instance is quoted, in which 
one central diagonal tie was }in. in thickness and its 
near neighbour }3in. The last two chapters, and also 
that on “ Finish,” will repay perusal. We are not alto- 
gether at one with Mr. Farnsworth upon this last subject. 
Finish, in our opinion, is to a great extent a part of de- 
sign, and cannot be classed altogether as “ special fads,” 
although the term may be appropriately applied to a 
useless superfluity of chipping, filing, perfect fitting, and 
engine work. 

Part II. is devoted to a descriptive and illustrated 
account of the different operations attending construc- 
tional steelwork in its passage through the manufacturers’ 
shops. In no two instances is the system or routine 
adopted the same, nor is there properly speaking any 
best system. That which has proved itself specially 
adapted for the exigencies of each particular business is 
the best for it, and no comparisons with others will lead 
to any satisfactory results. The shops, which are now 
usually covered in, comprise in the example selected 
template and girder shops—the latter four in number— 
and the smithy. Details and drawings are given of the 
various machines used in the different constructive pro- 
cesses, and much useful and instructive information 
imparted in the description of them. The Appendix 
contains a copy of the “ Manufacturer’s Standard Speci- 
fications,” from “ The Accepted American Standard 
Specifications,” and a specification for British steel 
work, suggested by the author, as a model for the 
guidance of engineers and designers in the preparation of 
their own. 








* “Tests of Materials of Construction-—steel.” 
Webster, 
1904. 


By William R. 
International Engineering Congress, St. Louis, Missouri, 








The object of the present book is two-fold, and in both 
objects success may be anticipated, although perhaps 
not to the same degree in each. It is intended, in the 
first instance, “to afford to designers generally an 
indication of what they should seek to embody in their 
creations; and secondly, to “be also a hand-book for 
those practically engaged in the trade.” It is possible 
that the latter class of readers may prove the larger. 





SHORT NOTICES. 


Practical Methods of Electro-Chemistry. By F. Mollevo Perkin, 
London: Longmans, Green and Co. Price 6s.—This is a clear 
and instructive work on the subject of electro-chemistry. 
Nearly all the details of the experimental work which is given 
in the book have been actually carried out by the author at 
the Borough Polytechnic Institute. He has divided the sub- 
ject into three sections, the first being what may be termed a 
general review of the key to the subject, and deals with electrolysis, 
the measurement of current, energy, sources and regulation of 
current, and the apparatus used for electrolysis. In the second 
part there are three chapters on electro-chemical analysis, metals 
deposited~as oxide at the anode, and the separation of metals. 
Lastly, preparations by electrolytic means are considered, this 
section including chapters on preparations of inorganic products, 
organic electrolysis, reduction of organic compounds, oxidation of 
organic compounds. The instructions given for the various experi- 
ments which are described are definite and precise, and there 
should be no difficulty in following them out, 


Elenientary Practical Building Construction. First Stage. By 
Frank W. Booker. London: Longmans, Green and Co, Price 
2s. 6d.—This elementary book on the subject of building construc- 
tion has been written from the author's lecture notes for the 
students of University College, Nottingham. The syllabus of the 
Board of Education has been kept in mind throughout. Included 
in the work are chapters on brickwork, damp prevention, brick 
arches and chimneys, stonework, beams and cantilevers, plastering, 
slating, plumbing, iron and steelwork, drainage, ventilation, and 
carpentry and joinery. There are four appendices. The first one 
contains mensuration tables; the second appendix contains a 
memoranda of building materials ; and in the third will be found 
questions mainly selected from papers set in the Science and Art 
examinations, together with the answers. The last appendix gives 
the syllabus of the Board of Education examinations for building 
construction and drawing. The illustrations accompanying the 
descriptive matter have been carefully drawn. 


Journal of the British Five Prevention Committee. By Edwin O. 
Sachs : Horace 8. Folker, and Ellis Marsland. London: Office of 
the British Fire Prevention Committee, 1, Waterloo-place, Pall 
Mall. Price 5s.—The Hungarian Fire Brigades’ Union having 
invited the British Fire Prevention Committee, and also the mem- 
bers of the Council of the National Fire Brigades’ Union, to visit 
the International Fire Service Congress at Buda-Pesth, an arrange- 
ment was made by which the British Fire Prevention Committee 
should consist of members from the Union and the Committee. 
The journal now published is a record of the visit, which not only 
included Buda-Pesth, but also Vienna, Munich, Nuremburg, 
Frankfort, and Cologne. The impressions formed by the Com- 
missioners of the various precautions taken in other countries for the 
prevention of fire, and their methods of dealing with them, are 
given in the present volume. There are also forty-eight illustra- 
tions of the various types of fire appliances used in the different 
cities, 

“The Electrician” Electrical Trades Directory. Copyright. London : 
Geo. Tucker. Price 15s.—This is the twenty-third annual edition 
of the “ Electrician’s Electrical Trades Directory,” better known 
as the “ Big Blue Book.” It has been revised and enlarged and 
brought quite up to date. The book is too well known to require 
any remarks as to its contents, but a few of the chief additions may 
be mentioned. The special rules, issued by the Home-office, with 
regard to the employment of electricity in coal mines are given. 
The memorandum and full digest of the agreement between the 
Postmaster-General and the National Telephone Company relating 
to the purchase by the State of the latter system in 1911, and the 
progress of wireless telegraphy during 1904, both at home and 
abroad, and, in addition, submarine telephone notes, are also dis- 
cussed. The features of post-office, national, and municipal pro- 
gress in the United Kingdom are all fully set forth. The usual 
directories of engineers’ companies, &c., have been revised and 
made as complete as possible. 

The Motoring Annual and Motorist’s Year-book, 1905. By N. and 
E. Kenealy. London: Motoring IJ/lustrated, 9, Arundel-street, 
Strand, W.C. Price 5s.—We have just received the ‘‘ Motoring 
Anntal” for 1905, a book of reference which will be found most 
useful to motorists, and to all who are interested in automobilism. 
A comprehensive alphabetical directory of who’s who among the 
more prominent motorists is given, and there is a list of motoring 
clubs in Great Britain, with the names of their officers. Included 
in this section are also several of the better-known colonial and 
continental clubs. All the laws affecting motorists are fully given. 
A section has been devoted to moter boats, and gives some 
interesting photographs of several of this year’s events. The per- 
formances of the various motor boat races have also been tabulated. 
Care has been taken in the production of the book, which can be 
recommended to all those who are interested in the subject. 

The Inventor's Guide to Patent Law and the New Practice. By 
James Roberts. London: John Murray. Price 2s. 6d. net.—The 
author has already written a book called ‘‘The Grant and Validity 
of British Patents for Inventions,” and the present volume is founded 
on that work. Itis written with the express purpose of assisting those 
who wish to master the intricacies of the patent law. The author 
has succeeded in writing a book which explains in a simple manner 
the laws and rules governing the grant of patents in the United 
Kingdom. He also points out the correct manner for protecting 
inventions, so as to avoid the risk of premature disclosure of 
the inventor's ideas, Special note is made of the new Act which 
recently came into operation. 

Sell’s Directory of Registered Telegraphic Addresses. By Henry 
Sell. Twentieth year. London: 166, Fleet-street, E.C. Price: 
Subscribers, 18s.; non-subscribers, 21ls.—The 1905 edition of Se/l’s 
Telegraphic Addresses Directory contains no fewer than 80,000 names 
and telegraphic addresses of the larger firms throughout the 
country. It has now grown to over 2200 pages, and is as complete 
almost as it is possible to make it, An authentic list of our consuls 
in foreign countries has been included this year, and should prove 
of great value to exporting firms. It is one of the books of refer- 
ence which is most frequently consulted. 

Modern Industrial Progress. By Charles H. Cochrane. London: 
J. B. Lippencott Company. Price 10s, 6d.—The author has 
written a popular account of modern industrial progress, explaining 
in untechnical language the great progress not only of engineering 
but of everything that involves the welfare of a great nation. 
There are 631 pages of interesting reading matter, accompanied by 
numerous illustrations, We are rather inclined to think that the 
book is too ‘“‘ American” to make it thoroughly representative of 
modern industrial progress as a whole. 

The Elements of Railway Economics. By W.M. Acworth, M.A. 
Oxford : At the Clarendon Press. Price 2s.—Owing to the lack 
of an English text-book on this subject, the author was induced to 
write the present little volume. Although the subject has had to 
be dealt with more or less briefly, still there is much to laern here, 
and the book certainly introduces in a commendable manner a very 
complex subject. There are in all twelve chapters, and a few of 
the important items dealt with include railway capital, expendi- 
ture, classification of rates, &c, 
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EXPRESS LOCOMOTIVES AT THE ST. LOUIS EXHIBITION 












Fig. 1-SIX-COUPLED EXPRESS ENGINE, UNION PACIFIC RAILWAY Fig. 2—SIX-COUPLED EXPRESS ENGINE,{L. S. &™M. S. R. 





























Fig. 3—-FOUR-CYLINDER COMPOUND EXPRESS ENGINE, N. Y. C. Fig. 4—FOUR-CYLINDER COMPOUND EXPRESS ENGINE, A. T. & S. F. F. 























Fig. 5-ATLANTIC EXPRESS ENGINE, C. B. & Q. R. Fig. G6-ATLANTIC EXPRESS ENGINE, C.C.C. & ST. L. R. 
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Fig. 7—SIX-COUPLED BOGIE PASSENGER ENGINE, N. & W. R. Fiz. 8—-SIX-COUPLED PASSENGER EXPRESS ENGINE FOR JAPAN 


INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
No, XXXVIIL*—LOCOMOTIVE3 AND ROLLING STOCK.—IIL. 


Express engines.—Taking up first the express engines, 
there were at the Exhibition, fourteen, classed as follows : 
—Three of the Pacific or 4: 6: 2 type, one of the 
Prairie or 2 : 6 : 2 type, nine of the Atlantic or 4 : 4: 2 
type, and only one of the four-coupled bogie or 4 : 4 : 0 
type. In fact, this last engine is one which was built 
specially for the Chicago Exhibition of 1893, and is a 
Vauclain four-cylinder compound, with the two cylinders 
on each side placed one above the other, and connected 
to the same crosshead. The four-coupled bogie engine is 
being very largely superseded by the Atlantic engine for 
fast and heavy passenger service. 

The four six-coupled express engines were of very 
striking appearance. Foremost among them was the 
immense 111-ton engine of the Union Pacific Railway, 
shown in Fig. 1. This is a simple engine, having a very 
long boiler, with dome just ahead of the fire-box; behind 
the steam dome is a smaller,dome for the safety valves 
and whistle, and just in front of the cab is the steam 
turbine and direct connected generator for the electric 
headlight. Piston valves are used, as on very many of 
the engines. The tender is of the Vanderbilt pattern, 
having a cylindrical tank; its weight is about 67 tons. 
The other two engines of this class exhibited were some- 
what smaller, having cylinders 20in. by 26in., with 
driving wheels 5ft. 9in. diameter, and having a weight of 
95 and 91 tons. The heavier engine, however, has only 
57 tons on the drivers, while the lighter one has 61 tons, 
Even more striking in appearance than the Union Pacific 
engine was the six-coupled engine of the Lake Shore and 
Michigan Southern Railway, with its 80in. wheels and 





No. XXXVII. appeared March 24th, 






































leading and trailing two-wheeled bogies. This is shown | of this type. Two of these were four-cylinder balanced 
in Fig. 2. This type of engine was first built for goods | compounds, one a Vauclain compound with superimposed 
service, but a few roads are now using it for fast | cylinders, and the others simple engines. The largest was 
passenger service, although as a general thing a four- | a 100-ton engine for the New York Central Railway, 
wheeled bogie is preferred for engines running at high | Fig. 3. It has cylinders 15}in. and 26in., diameter 26in. 


Dimensions of Some of the Principal Engines Mentioned. 








Express engines. Ordinary pass. engines. 

| 
Railway ... ... ... ... |Union Pacific Lake Sh. &ln. Y. Central/A. T. & S. F./C. B. &Q. Ry./C. . &St..N. & W. Ry.| Japan. 

M. S. . Ry . 

Clas, wheels... ... «| 42622 2:6:2)] 4:4:2 4:4:2 4:4:2 4:4:2 4:6:0 | 2:6:0 
Compounding ... ... ... Simple Simple | Four-cyl. Four-cyl. Four-cyl. Simple Simple Simple 
Cylinders, diameter ...| 22in. 20hin. | 153in., 2éin. | 15in., 25in. | 15in., 2din. 204in. 20in. vin. 
Cylinders, stroke | 28in. 28in. 26in. 26in. _ 2oin. |  26in. __28in. 24in. 
Driving-wheels ... .. | 6ft. din, 6ft. 8in. | 6ft. 7in. 6ft. Jin. 7ft. fin. | 6ft. Zin. 5ft. Sin. tft. 6in. 
Wheel base, driving... | 13ft. 4in. 14ft. | 7ft. Gt. 10in. 7ft. Sin. 7ft. Gin. 13ft. 1din. | 12ft. 
Wheel base, engine ... | 33ft. 4in.  31ft. 10in. | 27ft. Yin. 30ft. 3in. 27ft. 8in. 29ft. 10in. 24ft. 4in. 19ft. 6in. 
Boiler, diameter ... | 5ft. 10in, © _5ft. Gin. | ft. 5ft. 6in. 5ft. 4in. | 5ft. 8$in. | Sft. Gin. | _ 4ft. 10in. 
Fire-box ... ... 1. ... | 9ft. x SAft. 7ft..x 7ft. | Sft. x GJft. ft. x Shft. | Sft. x Spft.| St. x Syft. Ihft. x Offt| TFL. x Bet. 
Tubes, No. dau gére sae 245 344 390 273 330 362 281 | 190 
Tubes, diameter ... .., 2}in. 2in. 2in. 2}in. 2in. 2in. 2}in. } 2in. 
Tubes, length ... ... ... 2vft. 19ft. | 16ft. 18ft. 10in. 16ft. Gin. | 16ft. 14ft. Gin. | 1lft. 
Heating surface, tubes ... | 2874 sq. ft. | 3413 sq. ft. | 3248 sq. ft. 3016 sq. ft. | 2836 sq. ft. | 3015 sq. ft. | 2379 sq. ft. | 1090 sq. ft. 
Heating surface, total ... | 3053 sq. ft. | 3597 sq. ft. | 3446 sq. ft. | 3206 sq. ft. | 3002 sq. ft. | 3196 sq. ft. | 2559 sq. ft. 1197 sq. ft. 
Oo eee “— . ft. | 48} sq. ft. | 50} sq. ft. 494 sq. ft. 44 sq. ft. 45 sq. ft. 324 sq. ft. | 17 sq. ft. 
Boiler pressure... ...  ... ‘ Olb. 2001b. | 2201b. 220 Ib. 210 lb. 200 Ib. 200 1b. | 180 Ib. 
Weight of engine ... ...| 111 tons 95 tons 100 tons 86 tons 9ltons | 93 tons 83 tons | 46 tons 
Weight on drivers ... ... 71 tons 71 tons 55 tons 50 tons 43 tons 50 tons 65 tons | 39 tons 
Coal on tender... ... ... 14 tons 13 tons 10 tons 12 tons 10tons | 10 tons 10tons | 2% tons 
Water in tank ... ... ... | 7000gals. | 6000 gals. | 6000 gals. | 8500 gals. | 6000 gals. | 7500 gals. | 6000 tons 2500 gals. 





speeds. The four-wheeled bogies, however, usually have; stroke, and driving wheels, 6ft. Tin. diameter. The 
33in. or 36in. wheels, but this two-wheeled bogie has | smallest was an 85-ton engine tor the Norfolk and 
421in. wheels. Western Railway. One of the balanced compounds, that 

The Atlantic, or 4 : 4 : 2 : type, was represented by | of the New York Central Railway, has the high-pressure 
no less than nine engines, indicating the great popularity | cylinders inside but in advance of the smoke-box, so that 
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they drive the first axle; the outside low-pressure 
cylinders are in the usual position and drive the rear axle. 
The other one, for the Atchison, Topeka, and Santa Fe 
Railway, Fig. 4, has all the cylinders in a row undef the 
smoke-box, and all driving the first axle. The difference 
in the connecting-rod arrangement is very marked. The 
compound engine of this type, for the Chicago, Burlington, 
and Quincy Railway, Fig. 5, is a very handsome machine. 
The simple engine, Fig. 6, for the Cleveland, Cincinnati, 
Chicago, and St. Louis Railway—or “ Big Four ” route— 
is peculiar in the long spread from the rear driving axle to 
the trailing axle. This engine was quite a spectacular 
feature. Itwas mounted on a plate-girder turntable, and 
stood some i2ft. above the floor of the building. Friction 
wheels driven by an electric motor caused the driving 
wheels to revolve, and the same motor also slowly 
revolved the turntable. Around the path of the turn- 
table were four automatic semaphore signals, which fell 
and rose as the head end approached and receded. The 
electric headlight, the marker and tail lamps, and 
the signal lamps were all lighted, and the revolving engine 
was always the centre of an admiring throng. The rail- 
way has several of these engines, which frequently make 
60 miles an hour with trains of six to nine cars, weighing 
350 to 400 tons. This engine had more gilt lettering and 
striping than the other American engines, most of which 
were sombre and grim in black paint, with a minimum of 
bright steel. 

Ordinary passenger engines.—These were engines for 
general passenger service, and included two six-coupled 
bogie engines, 4 : 6 : 0, two six-coupled engines, 2 : 6: 0, 
and one four-coupled bogie engine. In Fig. 7 is shown a 
six-coupled bogie engine with rather small driving wheels. 
Fig. 8 is a light 46-ton engine for Japan; gauge, 3ft. 6in. 
The six-wheeled tender engine has a single leading axle 
and a trailing bogie. The four-coupled bogie engine is a 
53-ton second-hand, or “rebuilt” engine, and represents 
a class of locomotive extensively used on the smaller 
lines. There are in the United States several firms— 
some with quite extensive works—which make a business 
of purchasing the lighter engines which are continually 
being disposed of by railways which find them inadequate 
for traffic conditions. The engines are overhauled and 
put in good condition and then sold to smaller roads, for 
which they are very suitable. Being second-hand, the 
price is, of course, lower than the purchasers would have 
to pay to a locomotive-building firm for a new engine, 
while the second-hand engine is usually “as good as 
new. 








LONDON ELECTRICITY. BILLS. 
No. II.* 


WueEw the proceedings were resumed on Thursday the 
Chairman stated that he was a shareholder in the South 
Metropolitan Gas Company, which was one of the petitioners 
against the Bill. He understood that an arrangement was 
likely to be arrived at between that company and the pro- 
moters, but he did not intend to take part in any decision in 
reference to that matter. 

Mr. Vincent Raven, chief assistant mechanical engineer 
to the North-Eastern Railway Company, gave evidence as to 
the-working of the company’s electrified lines,-and said the 
change from steam to electricity had been quite satisfactory, 
both from a traffic and commercial point of view. During 
the first half of the twelve months in which electrical working 
had been in operation the traffic receipts increased by 27 °3 per 
cent. At first his company thought of erecting its own 
generating station, but after careful consideration it 
abandoned that idea and decided to take energy from the 
Newcastle Supply Company. 

Cross-examined by Mr. Freeman, K.C., witness said he 
knew of no railway company other than the North- 
Eastern, either in England, on the Continent, or in America, 
which took electrical energy from a company or a local 
authority, but ia England he thought no other company had 
the opportunity of doing so. 

Answering other counsel, witness said his company was 
perfectly satisfied with its bargain. He was not aware that 
there was an intimate connection between his company and 
the Newcastle Supply Company. 

Mr. J. F. S. Gooday, general manager of the Great 
Eastern Railway, said his company had the largest suburban 
traffic of any railway company in the United Kingdom. It 
had had under consideration the question of electrically 
working its suburban lines, and in the event of that being 
done it would be a matter of interest to it whether it could 
get the necessary electrical energy from a company, or 
whether it would have to erect its own generating station. 
It was estimated that 30,000 horse-power would be required 
to work the suburban lines by electricity, and no station at 
present in London could supply his company with so much 
energy. His company would like to have the option of taking 
its electricity from a company, and it wished to see this Bill 
passed. There was a considerable interchange of suburban 
traffic in London amongstthe various railway companies, and it 
would be advantageous in the event of their being electrically 
equipped to have them all supplied on a uniform system. 

Mr. Freeman, K.C. :_ You want to have as many companies 
as possible touting for your custom ? 

Witness: No, we would rather have one substantial com- 
pany than a number of undesirable ones. 

Mr. Berry, general manager of the Great Northern Rail- 
way, gave evidence of a similar character. He said that if 
the Great Northern suburban lines were electrified, his com- 
pany would require 26,000 horse-power. It had been 
estimated that 35 per cent. of the cost of electrification would 
be absorbed by the erection of a generating station, and the 
passing of this Bill would greatly facilitate the electrification 
of the Great Northern line. 

Mr. Cunningham, general manager of the Central London 
Railway, said that if such a company as that which this Bill 
proposed to incorporate had been in existence when his 
company constructed its railway, it would have given serious 
consideration to the question of whether it should take power 
from the company in preference to providing its own genera- 
ting station. 

Mr. F. E. Gripper, chairman of Edmundson’s Electricity 
Corporation, stated his agreement with the evidence as to 
the advantage of large power schemes over small. 


*No. I. appeared March 24th. 





Several representatives of manufacturing firms were then 
called to give evidence in support of the Bill and to state 
the probable demand for electrical energy in the metropolis. 

The Chairman asked how many such witnesses there 
were, 

Mr. Honoratus Lloyd, K.C.: Forty-five, my Lord. 

The Chairman said the Committee did not think it neces- 
sary to hear so many, and financial evidence was then 
given. 

Mr. Faulkner, Chairman of the Mersey Railway Company, 
and one of the promoters, said the main object was to supple- 
ment the existing means of electric supply in London by 
co-operation with the local authorities so far as that was 
possible. A very large proportion of the capital, and if 
necessary the whole of it, could be obtained by the pro- 
moters. Nearly every one of the promoters had subscri 
£500 towards the preliminary expenses, and they were all 
willing to bind themselves to find a considerable amount of 
capital. 

Sao questions put by Mr. Freeman, K.C., in cross- 
examination, witness said it was true that up to the present 
no local authority was willing to co-operate with the pro- 
moters. : 

Mr. Freeman: Does it not strike you that if nobody will 
co-operate with you the logical conclusion is to withdraw the 
Bill? 

The Chairman: Oh, no. You must imagine we have not 
read this Bill when you say a thing of that sort. 

Mr. Roger Wallace, K.C., asked the witness whether any 
of the directors of the promoting company had any experience 
of electrical distribution in London. , 

The Chairman: He has gone into it as a commercial 
man. He is called here with regard to money matters, and 
he says he is satisfied that the money will be found. ; 

Mr. Roger Wallace: If the scheme is right the money will 
be found ? 

The Chairman: No, he does not say if the scheme is right. 
He says if the Bill is passed. 

Mr. Roger Wallace said there was no doubt the promoters 
would be able to find the money. 

Mr. Gaspard Farrer was also called as a witness. He 
said he had been consulted by the promoters ou the financial 
aspect of the scheme, and he had no doubt if the Committee 
passed the Bill the capital could be found. 

The Hon. J. D. Fitzgerald said that after the adjournment 
he would consider whether it was necessary to call any 
further evidence. 

Mr. Freeman said the opponents of the scheme had expected 
the promoters’ case to last longer, and asked for an adjourn- 
ment so that they might put their case in a more compact 
form. 

The Committee agreed to adjourn till Monday. 

On Monday Sir Alexander Binnie, formerly chief engineer 
of the London County Council, was called. He expressed the 
opinion that the proposal to put a ring main round London 
was the best possible, and would minimise the breaking up 
of the streets. 

Replying to questions put to him in cross-examination, 
witness said it was quite true that the promoters could only 
supply electricity in the city of London through authorised 
distributors who had their generating stations outside the 
city. He did riot, however, agree that because of that all 
their cables should be excluded from the city. Only one 
main would be in the city—a cross cable connecting the ring 
main north and south—and it would be very inconvenient to 
move that outside the city. He was aware that the generat- 
ing station erected at Chelsea by the Underground Electric 
Railways, Limited, cost oyer a million sterling, and had a 
capacity of 67,000 kilowatts, but he did not know that that 
sum worked out at a much higher figure per kilowatt than 
the estimates which Mr. Merz had submitted to the Com- 
mittee. 

Re-examined by Mr. Honoratus Lloyd, K.C., Sir Alexander 
said the conduit for the ring main would be laid once for all. 
Any further cables would be threaded through the conduit 
without necessity for breaking up the streets. 

Mr. Stenning, a member of the Council of the Institution 
of Surveyors, said he considered the estimates for the pur- 
chase of land were ample. In his opinion, the promoters 
should be exempted from the provisions of the London 
Building Act. The generating stations which the promoters 
proposed to erect would be built of iron and incombustible 
material, and would be fairly well isolated. 

The Chairman said he did not find anything in the Bill 
which would bind the promoters to such a mode of construc- 
tion. All that the Committee knew was that they were asked 
to exempt the promoters from the obligations imposed by the 
London Building Acts, 

Mr. Lewis Coward, K.C , counsel for the London County 
Council, said he thought the matter could be discussed on 
clauses 

Mr. Chas. Merz, engineer to the scheme, was called to 
explain the division of the limits of supply into industrial 
and non-industrial areas. Last of the city of London, he said, 
there were many factories, and that would be the industrial 
area. To the west the number of factories diminished, 
and therefore the promoters would only take power to supply 
electricity through authorised distributors in that—the non- 
industrial—area, because they did not feel justified in asking 
to be allowed to break up the streets. 

Replying to Mr. Vesey Knox, witness said he did not 
anticipate that any main would be laid outside the industrial 
area before 1910. 

Cross-examined by Mr. Rigg, counsel for the City Corpora- 
tion, Mr. Merz said the promoters were quite willing to dis- 
cuss with the Corporation the position of the cross main. 

Mr. Rigg:. When you have got your Bill?—Witness: 
Certainly. 

This closed the promoters’ case. 

Mr. Ralph Neville, K.C., addressed the Committee on behalf 
of the promoters of the competing Bills. He said that nothing 
of the kind asked by the promoters had ever been done before, 
and, though it might be said that London was unique, still the 
Bill, if passed, would ereate a precedent. The promoters came 
upon a district already fully.supplied with electricity by com- 
panies or local authorities, and asked to be allowed to compete, 
not on the termson which those people carried on business, but 
on infinitely more favourable terms. Hitherto the rule had 
been with regard to power schemes that urban districts 
sufficiently equipped for electrical purposes should stand out 
of the scheme, and that the promoters should confine them- 
selves to the people who wanted them. The promoters of 


this scheme came before Parliament and said that the exist- | , 


ing companies could not produce electricity so cheaply as 
they would be able to produce it, and he would ask the Ccm- 
mittee to examine the methods by which they proposed to 
do that. In the first place, they said their initial cost of 





installation would not be so great, but that saving was to be 
gained by exemption from the London Building Acts. That, 
he contended, was not fair, They should not be freed from 
obligations under which their competitors were placed in 
order that they might be in a position to cut out those com- 
petitors. Then the existing companies and authorities were 
under an obligation to supply anybody who wanted electricity, 
but the promoters wanted to pick and choose their own 
customers. But a more important matter was that of price, 
and he asked the Committee to hold that, as a matter of fact, 
the scheduled prices of the promoters were totally illusory. 
Those scheduled prices might be useful as a bait to attract 
customers, but when the terms of the Bill were examined it 
would be found that the promoters did not offer electricity 
at those prices at all. The promoters anticipated that they 
would be able, eventually, to induce the companies and local 
authorities now working to abandon their generating 
stations, because they would be able to buy electricity more 
cheaply than they could produce it. As soon as that 
happened the promoters would be turned into a huge trust 
for the whole of London, and would be in the position of a 
trust which had squeezed out its rivals as generators and 
was the only source of electric supply for the whole of the 
metropolis. Then they might hear no more of electricity at 
‘75d. per unit. 

The Chairman : ae ante not go beyond a penny. 

Mr. Neville: But nobody can tell to-day whether a penny 
will not be a high price five years hence. 

The Hor. Evan Charteris, for the promoters, said the 
prices would be subject to revision by the Board of Trade. 

Mr. Neville, in conclusion, said the case as to the demand 
for such a scheme was weak in the extreme. There was no 
proof of substantial demand for electricity which the existing 
companies had not met. 

Mr. Conacher, general manager of the Metropolitan 
Electric Supply Company, Limited, gave evidence to combat 
the assertion that the existing companies could not meet the 
demand for electricity. In 1900 they sold 54} million units, 
and that rose steadily until last year it reached the figure of 
111,425,000 units. In addition, the large companies had all 
got plant installed in advance of the demand. 

At the commencement of Tuesday's proceedings, the Hon. 
J. D. Fitzgerald, K.C., said his attention had been drawn to 
the criticism made by Mr. Ralph Neville, K.C., cn Monday, 
that the schedule of maximum prices had really no applica- 
tion. He would say at once that in regard to one of the 
clauses in the Bill, as drawn, he thought Mr. Neville had 
shown that there was ambiguity. The intention of the pro- 
moters throughout had been, however, that the prices in the 
schedule should be real maximum prices and not sham prices. 
Accordingly, any alteration that was required in the wording 
of the clause to make that quite clear would be made. The 
prices in the schedule were those at which any one in any 
district supplied by the prcmoters would be entitled to ask 
for electrical energy. 

Mr. Ram, K.C., asked that the alteration should be made 
at once, so that the opponents might know where they were, 
but it was agreed that an amendment clause should be 
drafted and submitted to the Committee later in the pro- 
ceedings. 

Mr. Conacher again went into the witness-box and con- 
tinued his evidence under the examination of Mr. Ram, K.C. 
He said that grave injustice would be done to the companies 
now carrying on business in London if the promoters were 
allowed to free themselves from obligations under which 
other companies had to work. He quoted figures to show 
that the existing companies had large plant already installed 
to enable them to meet an increased demand for electricity 
in the future, and said that as to Mr. Merz’s advocacy of the 
concentration of generating power, the larger companies in 
London were fully alive to the necessity of that long before 
this Bill was ever heard of. In pursuing the policy of con- 
centration, his company were abandoning some of their 
smaller generating stations. By next year, he anticipated, 
the whole of the electrical energy supplied by his company 
would be from the Willesden station. That would enable 
them to supply customers even more cheaply than now. 
Concurrent with this policy of concentration, the companies 
were increasing the size of their machinery. He had 
examined the list of petitioners in favour of the Bill, and 
found it contained the names of three customers in his area. 
His company had a total of over 14,000 consumers. 

Witness was cross-examined at great length by Mr. Fitz- 
gerald. In reply to counsel’s questions, he said he quite 
admitted that the maximum prices set out in the schedule to 
this Bill were very much lower than those of the companies 
now doing business in the metropolis. They were, in his 
opinion, too low. He agreed that in the event of a company 
abandoning its own generating station, it might operate to its 
advantage to take a supply of electrical energy from a large 
generator, 

Mr. Fitzgerald: Surely it must be an obvious advantage 
that they should have the option of taking such a supply ?— 
Oh, I have no objection to that. Under certain circum- 
stances it raight be so. 

Mr. Fitzgerald: You yourselves, as a matter of fact, are 
promoting a Bill to enable you to supply electricity in bulk 
over a very large area ?—That is so. 

Counsel proceeded to question Mr. Conacher as to the 
amount of competition which the various petitioning com- 
panies would have to fear from the promoters if their Bill 
passed. Asked if he could show how the Chelsea Company 
would be affected, witness said it would not be affected 
directly, but the powers under the Bill might be used to 
set up competition with the Chelsea Company by a system of 
subsidiary companies. The Westminster Company would be 
affected very seriously as regarded street lighting. 

The Chairman asked how that would come about. 

Witness : The promoters take power in the Bill to supply 
to authorised distributors, and the definition of that term 
includes an authority whose duty it is to light streets and 
public places. This Bill wouid enable the Westminster City 
Council to buy current from the Administrative County of 
London Company as well as from the Westminster Company. 

The Chairman (to counsel): Are the promoters willing to 
forego lighting ? 

Mr. Fitzgerald: Yes, subject to the provision which is 
invariably inserted, that where one user requires some portion 
of the energy for lighting, he may use any portion not exceed- 
ing 20 per cent. of the whole for that purpose. 

The Chairman: Subject to that, you don’t really attach 
any importance to lighting at all? 

Mr. Fitzgerald; No, my Lord. 

Answering further questions, witness said that some of the 
South London companies might be affected by the competition 
of the promoters of this Bill for power supply. It was true 
that they could only compete for the individual consumer’s 
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custom if the existing company was not able and willing to 
supply power on reasonable terms. 

r. Fitzgerald: Does it strike you that there is anything 
unfair in that ?—There might be in some cases. 

In some part of your company’s area now you have to meet 
competition ?—Yes. 

But at one time you had no competition at all, had you ?— 
I believe that is so. 

I put it to you that when you had no competition your 
prices were higher ?—All prices are lower now. 

Mr. Hordern, general manager of the Westminster Electric 
Supply Corporation, also gave evidence. He said his com- 
pany was in a position not only to supply the whole of the 
present demand for electricity in its area, but was also able 
to meet all reasonable requirements which might be antici- 
pated in the future. Special terms were offered now by the 
existing companies to large consumers. In the last five 
years prices had been reduced by 10 per cent. That decrease 
was still going on, and he thought that by 1910 a further 
reduction of 10 per cent. might be expected. He was 
certainly of opinion that part of the company’s existing 
business was threatened by this Bill. It could lose to the 
promoters two million units for street lighting, in addition to 
what it now supplied to the City Council and the Govern- 
ment offices for motors. Having regard to his company’s 
present lighting load, a motor traction load would be the 
most profitable for them to obtain in the future. If the 
effect of the Bill was to leave his company with its existing 
business, but to prevent expansion in the direction he had 
indicated, it would have a serious effect upon the financial 
position of the company. 








VIBRATION PROBLEMS IN ENGINEERING. 


Ar the Royal Institution, on Tuesday evening, Professor 
Dalby gave his second and final lecture on ‘ Vibration 
Problems in Engineering.’’ At the last lecture Professor 
Dalby considered vibration caused by reciprocating masses 
in the same plane. On Tuesday he confined his remarks to 
vibration caused by the reciprocation of masses in different 
pianes. He explained how the turning moment had to be 
considered separately to the forces, and showed that if a 
weight equal to the forces was placed parallel to the resultant 
turning moment, then equilibrium was obtained. Graphical 
solutions to this class of problem were shown. Further, it 
was stated that, to obtain equilibrium, the mass centre 
must be on the axis of revolution, and the axis of revolution 
must be a principal axis of inertia. The lecturer said that 
in practice the problem of vibration appeared in two 
ways. The first was where vibration was set up by the 
moving weights of a piece of mechanism, in which case 
weights must be added to compensate for these, in order to 
obtain equilibrium ; and the seccnd case was where mathe- 
matical calculation allowed perfect balance to be obtained 
without any further addition of weights. Professor Dalby 
then showed how to make the necessary calculations, taking 
a four-cylinder engine as an example. An interesting ex- 
periment was made to show an engine of this type running, 
properly balanced, and again unbalanced. A small mirror, 
fixed to the frame, reflected a spot of light on to the screen, 
and when the engine was running properly balanced the 
spot of light was almost stationary; but when + lb. was 
added to one of the pistons the spot of light became very 
unsteady. In order to show that the crank angle has a 
large effect upon the steady running of the engine, the 
middle crank angle was altered about 10 deg., and the weight 
was taken off the piston, restoring it to its normal condi- 
tion. When the engine ran under this condition a most 
peculiar motion of the spot of light was obtained. Another 
experiment was shown to demonstrate the twisting action of 
an engine when running. A three-cylinder engine was held 
in a frame by means of two springs; when the engine com- 
menced working the twisting movement was quite per- 
ceptible, The question of balancing engines must be 
approached analytically. Prof. Dalby gave a series of 
equations, eight in all, four of which referred to the primary 
parts of an engine and the other four to the secondary parts, 
such as excentrics, &c., and he explained that all the con- 
ditions could not be satisfied unless five cylinders were used, 
consequently properly to balance many engines that number 
of cylinders was necessary. Finally, the lecturer dwelt for 
a few minutes on Dr. Lorenzs’ solution of how to distribute 
work in the cylinder to get a uniform crank effort curve. 











TWO ELECTRICAL EXHIBITIONS. 


An electrical exhibition is now being held at the Public 
Baths, Queen’s-road, Bayswater. It has been organised by 
the Metropolitan Electric Supply Company with the object 
of bringing more prominently before the public the advan- 
tages of electricity for lighting, heating, and other purposes. 
In the exhibition itself there does not appear to be anything 
that is absolutely new, but all the latest fittings, cooking 
apparatus, and radiators are shown. It is impossible to help 
noticing the large number of radiators on view, which proves 
they are in demand, in spite of the extra cost, for heating 
purposes. Two medico-electric exhibits are shown. One of 
these is called the Sunbeam electric light bath. The other 
bath is known as the ‘‘ Sunlight ’’ bath. Incandescent lamps 
of every conceivable type are exhibited. Although, as 
already stated, there is nothing new for a technical person to 
examine, the exhibition is worth seeing, if only by reason of 
the very beautiful fittings that are exhibited. 

ptm os interesting little exhibition of all sorts of electrical 
appliances is being held at 118-122, Holborn, by the County 
of London Electric Supply Company. Whilst, of course, the 
majority of the exhibits, as in the other exhibition, present 
no particular novelty to experts, there are some which we do 
not recollect to have seen before. For instance, an “electric 
tablecloth,” a decidedly startling novelty. A new “ galvano- 
plastic ’’ process is shown, the result of which is termed 
‘‘Kupron.’’ Plaster, biscuit ware, wood, iron, &c., may be 
encased with pure copper, even minute details being pre- 
served in complete individuality under the metal coating. 
Specimens of electric pianos, worked on the penny-in-the-slot 
principle, play at intervals. These instruments are not 
designed, perhaps, for very critical audiences, but, un- 
doubtedly, the hearer gets good value for his money, and they 
are mechanically ingenious. The electric playing machine 
can be added to any piano of the ordinary kind. The base- 
ment of the building is chiefly devoted to electric motors, 
driving machinery for every imaginable purpose, even such 
things as knife-cleaning machines, meat mincers, a dough- 
mixing apparatus for bakers’ use, and appliances for doing 











some of the delicate work of the clock-making trade may be 
seen. The show is rather strong in lifts and elevator gear, 
several well-known firms in this line being represented. 








OBITUARY. 


G. B. WIELAND. 

THE death took place on the 26th inst, at Cap Martin 
Hotel, Mentone, of Mr. G. B. Wieland, chairman of the 
North British Railway Company. Mr. Wieland, who was in 
his sixty-eighth year, went to Egypt last Noyember for the 
benefit of his health, and was on his way home, considerably 
improved, when he caught a chill which developed into 
bronchitis and terminated fatally. Mr. Wieland was with 
the North British Railway Company for thirty-three years— 
nineteen as secretary and thirteen as director, while for the 
last four years he was chairman. He was born in London, 
and received his early training as a railway servant, first in 
the booking-office of a London and North-Western Railway 
Station on the outskirts of the metropolis, then in the office 
of the locomotive superintendent, and subsequently in the 
manager’s department of the same railway company at 
Euston. In 1873 he went to Edinburgh to be secretary of 
the North British Railway Company, and he remained in 
that position until 1892, when, on account of ill-health, he 
resigned. He was, however, then offered, and accepted, a 
seat at the board. During the twenty years of Mr. Wieland’s 
secretaryship a great development of the company took 
place, for which Mr. Wieland could justly claim a consider- 
able share of credit. The Tay and Forth Bridges were built 
during this period. Mr. Wieland was secretary of both 
companies, and had therefore charge of the financial arrange- 
ments of these big undertakings. He was also secretary of 
the West Highland Railway, the North British, Arbroath, 
and Montrose Railway Company, the Edinburgh Suburban 
and South-side Junction, the Newport Railway Company, 
and the Eyemouth Railway Company, and chairman of the 
Aberlady and Gullane Railway Company, all of which, with 
the exception of the West Highland Company, and the Forth 
Bridge Company, have been absorbed by the North British 
Railway Company. One of the great operations with which, 
as secretary of the North British Railway Company, he was 
intimately connected, was the splitting of the ordinary stock 
of the company into ordinary preference and ordinary shares 
in 1888, a scheme which he carried through successfully, and 
which has been acknowledged to be of much benefit to the 
shareholders. A few years after his appointment as a 
director of the North British—in 1898—the agitation within 
the board was begun which commenced with the issue of Mr. 
Grierson’s circular, and culminated in the resignation of Lord 
Tweeddale and Sir Charles Tennant as chairman and deputy- 
chairman respectively, and a little later of Mr. Conacher, the 
general manager. Mr. Wieland at that time was offered the 
chairmanship, but declined, and the late Sir William Laird 
was elected. In May, 1901, Sir William, on account of ill- 
health, resigned, and Mr. Wieland assumed the chairman- 
ship, and held it till his death. Mr. Wieland was a financier 
of considerable ability, and his great skill in this direction 
was invaluable to the board. Latterly he resided in London, 
but when his health permitted he was regular in attendance 
at the company’s meetings, and took a keen interest in all 
the business, particularly financial. 





Mr. E. R, ADAMs, a member of the Cardiff Exchange, of the 
firm of Adams and Wilson, died last week. He had had a long 
experience with Aberdare Valley in the time of Mr. Fothergill, but 
for many years was in association with Mr. T. Wilson, as repre- 
sentative of the Plymouth Company. Few men were better con- 
versant with the mineral district, or more higbly esteemed. 





THE death is announced of Mr. Alfred Craven, J.P., at his 
residence, Shirland Cottage, Darnall, Sheffield. Mr. Craven, with 
his two brothers, Mr. Joseph and Mr. John Craven, founded the 
firm of Craven Brothers, railway carriage builders, Darnall, in 
1866. In 1891 the firm was converted into a private limited com- 
pany, with Mr. Alfred Craven as chairman. Mr. Craven, who 
was seventy years of age, leaves a widow, five sons, and a 
daughter. Two of the sons, Mr. John Alfred Craven and Mr. 
David Craven, are directors of the company. 


Tue death is announced of Mr. Henry Walter Slaney, of Hat- 
ton Grove, Uttoxeter New-road, Derby, a gentleman well known 
in commercial circles in Derby, he having been for many years 
secretary of the Haslam Foundry and Engineering Company, 
Limited, Derby and London. Mr. Slaney died on ‘Tuesday last 
after a long and painful illness from an internal complaint. Some 
seven weeks ago a specialist in Leeds was consulted, and an 
operation was subsequently performed there. However, he never 
recovered much strength. The funeral took plaze at the Old 
Cemetery, Uttoxeter New-road, on Saturday afternoon. 











DOCKYARD NOTES. 


Tue Renown has come to Portsmouth to prepare for the 
Prince of Wales’ voyage. 








Tue French cruiser Sully appears to be a hopeless wreck, 
and the Hongkong Salvage Company has given up all hopes 
of salving her. A Singapore firm is reported anxious to make 
a further attempt to raise the ship, and the French admiral 
is said to have similar designs; but it is very doubtful 
whether these will come to anything. Once a ship is badly 
wrecked it is rare, indeed, that she is worth the expense of 
salvage—it is cheaper to build a new ship than to salve and 
patch up the old one. 





Tue French cruiser Leon Gambetta has again been ashore. 
It wil! be remembered that some while ago she grounded 
badly and ripped her bottom up for 80ft. This time the 
damage is considerably less ; but by the time it is repaired 
the ship is likely to have little of her original bottom left. 








THE INSTITUTION OF CIVIL ENGINEERS. 


BELOW. we give the Pass List of the February examinations, 
1905 : 


Studentship.—D. Adams, Glasgow ; G_B, Ainsworth, Manchester ; 
H. E. Aldington, Neath ; R. M. W. Allen, London ; S.H. Arthur, 
Glasgow ; R. N. Aylward, Liverpool ; E. C. Best, London; G. J. 
B. Bevan, Bury St. Edmunds; J. F. Blackwood, Glasgow; R. 
Bonner, Belfast; R. D. Brown, jun., Glasgow; L. A. Carroll, 
Manchester; H. J. Chapman, Newmarket; K. C. R. Chowdry, 
Manchester; B.C Covell, London; G.T. Crisp, Harleston; J 
M. 8S. Culbertson, St. Mary Cray ; E. H. Cullis, Gloucester ; J. W. 
Davis, jun., Bournemouth; K. E. Fea, West Hartlepool; D. 
Furness, Blackpool; J, B. Galloway, Southport: F. L. Gordon, 








Broughty Ferry; 8. R. Gordon, Broughty Ferry; J. Grierson, 
Liverpool ; J. H. Haiste, Leeds; J. B. Harvey, Glasgow; J. F. 
Haseldine, Beeston; P. Henderson, London; W. Henderson, 
Wormit-on-Tay ; E. F, Heron, Bradford; W. Hewitt, Middlec- 
brough ; A, L. Higgins, ng ay Pagnell ; P. Holt, Haslingden, 
A. L. Houston, Glasgow . P. Howell, Wolverhampton ; . B. 
Howorth, Liverpool ; N. B. Hoy, Manchester; A. H. Huddart, 
London ; W. T. Hughes, Wolverhampton ; J. F. Izat, Glasgow ; 
W. E. James, Gloucester; W. H. Johnson, Great Yarmouth; 
C. Q. Kell, Harrogate ; C. H. Kilmister, Walton-on-Thames; H. 
Kineaid, Greenock ; H. E. King. London ; J. L. King, Sudbury ; 
S. N. Lambert, Leeds; W. W. Lister, London; R. 8, Lloyd, 
Hereford ; R. W. 0. Lucas, Leeds ; A. 8S. Mackichan, Glasgow ; A. 
C. Maclean, London ; H. 8. Manisty, London; W. W. Marsden, 
Chesterfield ; H. Y. Maulkinson, Shrewsbury ; F. May, London ; 
F, J. Mills, Coventry; F. O. Mills, Manchester; R. G. Monk, 
Plymouth ; A. Morris, Stockport ; R. M. Morton, Glasgow ; W. 
H. Newton, Ashton-under-Lyne; S. M. Oborn, Swansea; J. 
Pagnam, Blackpool; N. C. Percy, Manchester; A. J. Picardo, 
London ; H. W. Pullinger, London; J. A. Rennie, Glasgow; T. 
W. Roberts, Shrewsbury; E. T. Schneider, London; T. M. 
Scully, Dublin; J. Shannon, Glasgow; N. B. Slater, Torquay ; 
D. L. Smart, Manchester; H. Snowdon, Glasgow ; C. Spooner, 
Glasgow; H. E. Stedham, Torquay ; L. H. Swallow, Llandudno ; 
J. Sykes, Stalybridge; L. E Taylor, Harleston; J. L. Travers, 
Warlingham ; A. Turner, Glasgow; G C. Turner, Leeds; D. C. 
Urie, London ; G. F. Walton, Manchester; J. A. Watt, Dundee ; 
A. E. Webb, Stockport ; F. E. Weekes, Plymouth; C. M. A. 
Whitehouse, Manchester; P. Wilkinson, Sunderland; C. W. 
Williams, Liverpool ; J. Witts, London. 

Associate Membership: Whole Examination. — J. Alexander, 
Glasgow; W. Alexander, Glasgow; J. Anderson, jun., Ruther- 
glen P. A. Anderson, Waterford; R. B. Aries, Plymouth; C. 

jley, London; G. F. Barber, London; H. R. Barr, Aberdeen ; 
D. R. Bennett, Eastleigh; J. E. Blackwall, Bakewell; B. H. 
Blyth, jun., Edinburgh; C. Clark, Senekal, South Africa; F. C. 
L. Clift, Cooper’s Hill; C. Collingwood, London; H. Collinge, 
Norwich; H. R. Crabb, Beckenham; A. D. Creer, Plymouth ; P. 
Davies, Leeds; W. Debney, Birkenhead; H. R. Disley, Bolton: 
E. Dixon, Devonport; RK. B. Donald, Glasgow; R. B. Dunwoody, 
London ; A. R. Ellison, West Kirby ; A. L. Le-Mowelhy, Cooper's 
Hill; 8. A. Everett, Bridgend; J. H. Forman, London; E. Fraser, 
Glasgow ; C. H. George, Ashton-under-Lyne; J. Gilchrist, London ; 
P. B. Glendinning, Kirknewton; W. N. Goodman, Leeds; W. J. 
Goodwin, Manchester; T. D. Hamilton, Cooper’s Hill; J. 8. 
Hardy, Bexley; E. H. Heathcote, Manchester; C. W. Hogg, 
Glasgow ; K. Htu, London; G. E. Hunt, Glasgow; F. W. Knew- 
stnbb, Haverhill; M. Lea, Truro; T. Lees, jun., Girvan; D. A. 
MacDougall, Loch Tay; B. G. Meaden, Derby; A. IL. Mellor, 
Soutbport; H. E. Metcalfe, Ringwood; A. E. Mould, Plymouth ; 
R. Neilson, Glasgow; L. F. de Peyrecave, London; A. Quartano, 
Newcastle-on-Tyne ; W. Ransom, Worcester ; L. Reynolds, Wake- 
field ; G. H. Richards, London; A. J. Rousel), Worthing; C. W. 
Shaw, Dewsbury; P. E, Shepherd, Manchester; W. H. Simpcon, 
London; A. R. Sinclair, Glasgow; G. T. B. Smith, Glasgow; P 
A. Spalding, London; H. E. Steinberg, London; F. A. Sutton, 
London ; E, M. Tabor, Eastbourne; G. Taylor, Derby; T. E. 
Thain, Cardiff; H. T. Tovey, London; G. Walker, BudJeigh 
Salterton; L. D. Walker, Glasgow; P. Warbrick, London; H. 
Wood, Macclesfield ; W. W. Wood, Newcastle-on-Tyne. 

Section B of Part I. (previously passed in Part I. and Section A 
of Part 11.)—¥. W. Balston, Maidstone ; A. J. Grindling, Derby ; 
K. Y. Harrison, Leicester; H. C. Hilton, Newcastle-on-Tyne; G. 
D. A. Myers, London; E. 8. Pink, London ; J. B. Rowe, London ; 
H. F. Wilkinson, London; H. C. Williams, Liverpool. 

Part I. and Section A of Part I1.—H. Andrews, London; C. A. 
Angwin, Cardiff; F. A Atkinson, Nicosia, Cyprus; E. W. Ball, 
Southport ; N. B. Baxter, Cooper’s Hill; R. A. Bentall, Worthing ; 
W. A. Brown, London; W. J. Clarke, Redhill ; J. G. Cuthbert, 
York ; F. G. Davis, London ; M. Deacon, London; C. 8. Dodson, 
Norwich ; H. E. T. Ellis, Bournemouth ; W. H. M. Finch, London; 
J. F. Frew, Glasgow ; V. Gordon, Stanmore ; G. H. G. Gostwyck, 
London ; T. R. Grigson, Cardiff; G. H. Harrison, Liverpool ; N. 
Jung, Cooper’s Hill; E. E. Lloyd, London; F. J. W. Maddox, 
London ; W. G. Melvin, Aberdeen; W. T. W. Miller, Sheffield ; 
S. H. Morgan, Middlesbrough ; A. W. Okell, Douglas ; J. Owen, 
Colchester ; 8. R. Perfect, Cooper’s Hill: F. A. Pickles, Denstone ; 
F. M. Preston, Saltaire; D. L. Serpell, Skeffield; C. 8. Sparrow, 
London ; T. H. Taylor, London ; R. W. Thomas, Twickenham ; J. 
S. Todd, Epping; J. C. L. Verley, Leeds ; C. W. Wales, Bristol ; 
H. Walmsley, Blackpool; H. S. Watson, London ; E. S. Williams, 
Rugby ; A. C. E. Willink, Canterbury ; P. Yewdall, Leeds. 








THE INSTITUTION OF NAVAL ARCHITECTS. 





For the forthcoming session of the Institution of Naval 
Architects the following meetings will be held in the hall of the 
Society of Arts, John-street, Adelphi—by kind permission of the 
Council. On Wednesday, April 12th, morning at 12 o’clock ; on 
Thursday, April 13th, morning at 12, and evening at 7.30 o'clock ; 
on Friday, April 14th, morning at 12, and evening at 7.30 o'clock. 
The Right Hon. the Earl of Glasgow, G.C.M.G., LL.D., President 
of the Institution, will occupy the chair. The Council of the 
Institution will meet in the Library of the Society of Arts, on 
Wednesday, April 12th, at 11 a.m., and on Friday, April 14th, at 
11.15a.m. The programme of proceedings is as follows :— 

Wednesday, April 12th, morning meeting at 12 o’cleck. 
(1) Annual Report of Council. (2) Election of the president, 
officers, and Council ; election of new members, associate members, 
associates, and students. (3) Alterations to rules relating to the 
election of vice-presidents and members of Council will be 
submitted. (4) Appointment of scrutineers for the next annual 
meeting. (5) Address by the Chairman, the Right Hon. the Ear! 
of Glasgow, G.C.M.G., LL.D. (6) Presentation of the premium to 
Mr. A. W. Jobns. The following papers will then be read and 
discussed :—(1) ‘‘ The Design of the Antarctic Exploration Vessel 
Discovery,” by Mr. W. E. Smith, C B, Member of the Council. 
(2) ‘‘ The Armoured Cruisers Kasuga and Nisshin of the Imperial 
Japanese Navy,” by Colonel N. Soliani, Member. (3) ‘‘The Russian 
Volunteer Fleet,” by Mr. Herbert Rowell, Member. 

Thursday, April 13th, morning meeting, at 12 o’clock. (1) ‘‘ The 
Strength of Ships, with Special Reference to Experiments and 
Calculations made upon H.M.S. Wolf,” ky Professor J. H. Biles, 
LL.D., Vice-president. (2) ‘‘ The Influence of the Proportions and 
Form of Ships upon their Longitudinal Bending Moments among 
Waves,” by Mr. F. H. Alexander, Member. (3) ‘“‘Some Experi- 
ments on Structural Arrangements in Ships,” by J. Mr. Bruhn, 
D.Se., Member. Evening meeting at 7.30 o’clock. (1) ‘* Model 
Experiments on Hollow +. Straight Lines.” by Mr. R. E. Froude, 
F.R.S., Associate Member of Council. (2) ‘‘The Effect of 
Acceleration on Ship Resistance,” by Mr. C. E. Stromeyer. 
Member of Council. (3) “‘ The Effect of Motion Abead on the 
Rolling of Ships,” by Mr. A. W. Johns, Member. (4) ‘‘Some 
Results of Model Experiments in Deep ard in Shallow Water.” by 
Herr S. Popper, Member. 

Friday, April 14th, morning meeting, at 120’clock. (1) ‘‘ Margins 
and Factors of Safety, and their Influence on Marine Designs,” by 
Mr. A. E. Seaton, Member. (2) ‘‘ Notes on the Variation of 
Angular Velocity in the Shafting of Marine Engines,” by Mr. J. 

. Heck, Member. (3) ‘‘A Method of Preventing Vibration 
in Certain Classes of Ships,” by Mr. A. Mallock. Evening 
meeting at 7.30 o’clock. (1) ‘: The Admiralty Course of Study for 
the Training of Naval Architects,” by Mr. E. L. Attwocd, 
Member. (2) “Submarine Signalling by Means of Sound,” by Mr. 
J. B. Millet, of Boston, U.S.A. (3) Cone’uding proceedings. 

The Annual Dinner of the Institution will be held on 
Wednesday. April 12th. in the Grand Hall, Hotel Cecil, Strand, 
W.C., at 7.15 p.m. 
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WATER-POWER PLANT FOR A CORDITE 
FACTORY IN INDIA. 


THE accompanying illustrations show the hydraulic plant | 
recently erected and put to work for providing the power 
required for electrically driving the new Government cordite 
factory in the Nilghiri Hills, India, which is capable of sup- 
plying the whole of the ammunition required for the Indian 
army. The Nilghiri Hills were chosen as the most suitable 
situation for the factory, on account of. the equable tempera- 
ture of the district, and as the Karteri Falls near Wellington 
afforded every facility for obtaining the requisite power, it was 
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High Tension Switchboard 


contraction, and consequently no expansion joints were pro- | 
vided. Experience has, so we are informed, justified this. | 
The pipe line terminates in a receiver pipe 30in. in diameter, | 
also made of steel plates ,%in. thick, with branches for five | 
of the turbines, A 24in. sluice valve worked from inside the | 


| power-house and provided with a by-pass is placed at the 


Junction of the receiver and the pipe line, so that the receiver | 
may be shut off and emptied. The receiver is provided with 
two air vessels and a relief valve, for minimising concussion 
at sudden changes of load, and also with an emptying valve 
The branch for the remaining turbine is at the end of the 
pipe line before the sluice valve, so that this turbine may be 
used for lighting the power-house should the receiver ever 
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decided to put down a hydro-electric station, and to transmit 
the power electrically to the factory, which is near Welling- 
ton and about 34 miles from the falls. The entire contract 
for the development and transmission of the power was 
awarded to Messrs. the General Electric Company, Limited, 
of Witton, Manchester, and London, working in conjuncticn 
with Messrs. W. Giinther and Sons. of Oldham, the latter firm 
being responsible for the whole of the hydraulic pcrtion of 
the plant, comprising the turbines with their accessories, the 
design of the power-house, overhead travelling crane, pipe line, 
valves, &c. 

The Karteri Falls have a vertical drop of about 400ft., but by 
placing the power-house some little distance from the foot of 
the falls, a further 200ft. of head was obtained. Immediately 
above the falls the ground offered exceptional facilities for form- 
ing a storage reservoir, the construction of a short masonry 
dam, close to the crest of the falls, being practically all that 
was required. This reservoir has a storage capacity of some 
7,500,000 cubic feet—say, 46,875,000 gallons—of water, 
and acatchment area of some ten square miles. Records 
cf the minimum flow of the streams delivering into it, 
extending back to 1877—an exceptionally dry year, when 
there was a drought of 44 months—show that the storage 
capacity combined with the minimum flow is amply sufficient 
vo furnish all the power required during the driest seasons, 
but the dam has been so designed that another 8ft. can be 
added to its height so as largely to increase the storage 
capacity should this ever prove necessary. From the 
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Fig. 2—-DETAILS OF TURBINE 


ordinary level of the water in the dam to the power-houre 
the fall is 624ft., or allowing 24ft. for loss of head by pipe 
friction, the net effective fall at the turbines is 600ft. 

The reservoir is shown in Fig. 1, page 318. The supply 
pipes are taken from the lower part of the dam, a valve 
chamber being built into’ the masonry for the purpose of 
containing a sluice gate, strainer, and a self-closing valve, 
the object of the latter being to shut off the water auto- 
matically from the pipes in the event of a burst in the pipe 
line. The pipes are 24in. internal diameter, and the total 
length is about 3800ft. They are of riveted steel plates, 
varying from ;;in. to in. thick, according to the pressure 
they have to. withstand, with angle iron flanges, and they 
were sent out riveted: up complete, a few having loose 
flanges to permit of their being cut to make up any odd 
lengths required. After leaving the dam the pipes run‘ for 
some distance on a slight slope round the bluff on the left- 
hand side of the dam—as shown in Fig. 6—and then for 
about 450ft. they descend at an angle of some 50 degrees. 
Considerable care and skill were required in laying the pipes 
on this steep slope, and the work was somewhat dangerous, 
but, fortunately, no accidents occurred on this or any portion of 
the work. Fig. 7 shows this steep portion of the pipe line in 
process of laying. The pipes are anchored at short intervals. 
From the foot of the slope the pipes are laid at varying inclines, 
according tothe conformation of the ground, and Figs. 8 and 9 
give views of different portions of the work. Owing to the 
number of bends necessitated by the course of the line, 
which is throughout over very rough ground, Messrs. W. Giin- 
ther and Sons considered that expansion pipes could well be 
dispensed with, and troublesome packings avoided, as the 
bends would give the necessary flexibility for expansion and 
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require emptying and examining, thus permitting of sucl. 
examination being done at night. The receiver is placed ina 
separate portion of the building from the turbines, the branch 
pipes coming through the wall. The relative positions of the 
receiver, turbines, generators, switchboards, and tail-race are 
shown in the plan of the turbine house, Fig.1. A five-ton hand 
travelling crane runs the entire length of the building. The 
power-house is shown in Fig. 10, page 318; it is a stone building, 
built to designs furnished by Messrs. W. Giinther and Sons, 
and is situated on the bank of the river. The fall may be seen in 
the background, and a portion of the pipe line is visible to the 
left of the fall. A view of the interior of the power-house, 
showing the turbines, generators, and low-tension switch- 
board, is given in Fig. 11. The turbines are six in number, 
and comprise four of 230 horse-power each and two—one 
spare—of 37 horse-power each, based upon a net effective fall 
of 600ft. They are all coupled direct to their respective 
dynamos by flexible couplings, the four large turbines driving 
the General Electric Company’s three-phase generators of 
125-kilowatt output generating current at a voltage of 5000 
between any two stator windings with a frequency of 40 | 
cycles per second. The small turbines drive continuous- | 
current dynamos, made by the same firm, for the excitation | 
of the alternators and for lighting the power-house. The 
turbines are all of Messrs. W. Giinther and Sons’ modified 
Girard or tangential impulse type, with a single guide port, | 


| D and E are the pipes to the hydraulic cylinder F. 


obtain these requirements the guide port or jet is made rect- 


| angular in section at its discharge end, and is fitted with a 


slide which reduces or increases the area of the issuing stream 
of water. The makers inform us that the slide and nozzle 
are of such a form that the proper shape and angle of the jet 
is retained at all stages of opening, and it is claimed that the 
power developed and the water consumed are therefore 
practically in exact proportion to the area of the opening, 
The guide ports and slide are of bronze; the wheels of the 
| 54in. turbines have cast iron centres with bronze bucket 
rims, those of the 27in. wheels being bronze throughout, 
Fig. 2 shows the general construction of ore of he turbines, 
with the jet and wheel in section, ...\*~ eww 
The governors are of the Giinther hydraulic type, in which 
| the slight rise or fall of the balls acts upon a small valve 
| which admits water from the supply pipes to one end or the 
| other of an hydraulic cylinder, the movement of whose piston 
is communicated by lever gear to the adjustment slide, thus 
diminishing or increasing the quantity of water delivered to 
the wheel. . Referring to Fig. 2, the dotted line A is the 
pessure pipe leading to the hydraulic starting and stopping 
valve B; C is the box containing the governing valve, 
| actuated by the rise and fall of the governor balls; the lines 
The 
small spring shown above B is for adjusting the speed of the 
turbine when running, so as to set the different units in 
parallel, One of the leading features of the Giinther 
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Fig. 3-TRANSFORMER HOUSE 


governor is that it keeps the speed of the turbine constant at 
all loads between no load and full load—that is, the normal 
speed is kept the same independent of the lcad upon the 
turbire. The makers guaranteed that with 25 per cent. of 
the load suddenly thrown off the speed would not temporarily 
rise more than 3 per cent., and that the normal would 
resumed in a few seconds; under actual running the results 
are well within the guarantee, 50 per cent. of the load having 
been suddenly removed with a temporary increase of some- 
what under 3 per cent. 

The three-phase generators can be run in parallel from the 
high-tension switchboard, the bus bars of which are connected 
by insulated cables mounted on pcrcelain insulators to the 
aérial transmission line, which commences in the opening in 
the gable in the front of the power-house. The transmission 
line to the cordite factory traverses very hilly country, and is 
supported at average spans of about 100ft., the longest span 
being over the river at the turbine-house, where the length is 
some 180ft. The wire is No.1S.W.G. hard-drawn copper, in 
one mile lengtks, connected with the ordinary twist joint, 
and well soldered. The line is supported by a quadrupod at 
the end of the span next to the power-house, and at the 
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Fig. 4-230 HORS 


| and are each provided with a Giinther hydraulic governor. 


The 230 horse-power turbines have each a separate fly-wheel, 
and the couplings of the small turbines are made extra heavy, 
so asto actin thesame capacity. Fig. 4 is reproduced from a 
photograph of one of the large turbines; they are provided 
with relief valves to prevent damage by pipe shock when the 
gate or slide is suddenly closed. The wheels are 54in. dia- 
meter and run at 400 revolutions, whilst the smaller turbines 
have 27in. wheels making 800 revolutions per minute. As 
economy in the use of water is of great importance, even 
when working at light loads, a highly efficient and at the 
same time easy working adjustment was’ necessary, and to 
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other points by galvanised iron masts with three wocden cross 
arms to take the insulators for the three wircs. The trans- 
| former-house is placed in as central a position as possible in 
| the cordite factory, which occupies an area’ approximately 
| one mile long by one-quarter mile wide. The transformer 
house, an interior view of which is shown in Fig. 3, con- 
tains a high-tension switchboard, four three-phase step-down 
transformers, each of 120 kilovolt ampéres output, a low- 
tension switchboard, and a distributing board to the different 
| sections of the factory. Provision has been made in the 
| power-house and transformer-house for the addition of 
| another unit, should such be required in the future, and the 
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pipes and transmission line are capable of carrying an 
increase of power. 

This plant has, we understand, now been in successful 
operation for over six months. It is one of the most im- 
portant hydro-electric high-tension installations carried out 
entirely by British engineers. 








THE DIESEL OIL ENGINE. 


From time to time articles have appeared in these columns 
dealing with the Diesel oil engine, and particulars have been 
given of various tests. The results of these tests have shown 
that the Diesel oil engine works with a quite remarkable 
economy. Most of the data given has, however, related to 
engines made by continental engineers, and hitherto we 
have been unable to publish particulars of engines built in 
this country, and in successful daily operation. We now, 
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CONSUMPTION DIAGRAMS 


however, are able to give information regarding British-built 
Diesel engines as made by the Mirrlees Watson Company, 
Limited, of Glasgow, whose engines we have seen in opera- 
tion and in process of manufacture. 

In quite the early stages of the Diesel engine a licence was 
procured by the Mirrlees Watson Company, Limited, to 
manufacture Diesel engines for use in Great Britain. During 
1897 this company constructed an experimental 20 brake 
horse-power vertical single-cylinder engine, having a cylinder 
10in. diameter by 16in. stroke, and running at 200 revolu- 
tions per minute. In this engine the piston, instead of 











being of the trunk pattern, having the crosshead-pin carried 
in the piston, was connected to a separate crosshead by 
means of a piston-rod. The distribution valves were four in 
number, viz., the starting valve, the air admission valve, the 
exhaust valve, and the petroleum admission valve. The four 
valves were arranged in the cylinder cover, which was 
suitably water-jacketed, and each valve was mechanically 





by Professor Watkinson, of the Glasgow Technical College. 
The results obtained at that date showed that the engine 
worked with great economy. 

Many mechanical troubles were, however, met with, one of 
these being the difficulty experienced in keeping the pulveriser 


or oil spraying device clean. This pulveriser was at that 
time made of fine gauze, which became clogged up after a 
few days’ running, and prevented free admission of the fuel 
oil. Trouble was also experienced in keeping the petroleum 
admission valve tight, and with the air compressor, which 
owing to its being of the single-stage type and compressing 
to 40 or 50 atmospheres pressure, was liable to cause exces- 
sive heating, and thus give trouble with valves. 

These difficulties proved that the engine up to that time 
had not been developed to a stage at which it could be 
satisfactorily placed on the market, and the Mirrlees Watson 
Company, Limited, therefore put it on one side until the 
patentee had got over the troubles referred to. 

About the same time Herr Diesel, the patentee, was co- 
operating with the well-known firm of engineers, the 
Maschinenfabrik Augsburg, and eventually overeame the 
difficulties met with. 

In the year 1902, the British firm being satisfied that 
material progress had been made, constructed another 
engine. In this case the size selected was 35 brake horse- 
power, single cylinder—the diameter of the cylinder being 
113in., stroke, 18in.; speed, 190 revolutions per minute. 
This engine, which embodied the various improvements 
which had been made up to that time, was started in the 
early part of 1903, and was put through a series of brake 
tests and reliability trials, which it passed successfully, and 
it was decided to install it as part of the works plant and 
treat it in every way as an ordinary engine. It was there- 
fore arranged that the engine should drive a load of a very 
variable character, such as wood-working machinery, cranes, 


| &e., this being the character of load which would try it most 


severely. 

One of the changes embodied in this engine was in connec- 
tion with the air compressor. As already mentioned, the 
first engine made gave trouble owing to the high tempera- 
ture of the air in the air compressor; to overcome this the 
German company compressed the air in two stages in a very 
ingenious manner, advantage being taken of the fact that 
air only is compressed in the main cylinder during the com- 
pression stroke. It was arranged tc draw from the main 
cylinder air compressed to about 1501b. pressure. For this 
purpose the overflow valve was placed in the cylinder cover, 
and opened momentarily during the compression stroke, 
when the compression in the cylinder was about that named. 
The air passed out of the cylinder to a cooler, and from 
there was delivered to an air pump of small diameter. By 
this arrangement the main cylinder and the small pump 
formed a two-stage compressor, with an inter-cocler between 
the stages. This got over the trouble experienced with the 
compressor valves when using a single-stage compressor, as 
in the engine constricted in 1897, and it worked admirably 
when using clean oils, such as are readily obtainable in 
Germany. The Mirrlees Watson Company, Limited, how- 
ever, were anxious that the engine should be entirely suitable 
for using crude fuel oil, such as Texas crude petroleum. 

After some months of regular working with crude oil, it 
was found that a brown deposit formed on the air-compressor 
valves. Experiments were therefore carried out to} discover 
the cause{of.this deposit, and it was found that although the 
combustion was perfect, and the exhaust practically colour- 
less and odourléss, a fine brown dust, presumably the ash of 
the heavier constituents of the fuel oil, was deposited in the 
combustion chamber; a little of this became mingled with 
the air passed to:the air compressor. The amount of this 
dust was extremely slight per stroke, but became, after a few 
months of working, appreciable and sufficient to affect the 
tightness of the compressor valves, unless these were cleaned 





35 H.P. DIESEL OIL ENGINES 


operated. To provide compressed air for injecting or blowing 
in the fuel oil and for starting purposes, a single-stage air 


regularly. To obviate this frequent cleaning of valves—the 
only difficulty in the engine—an entirely independent two- 
| compressor was compactly arranged on the engine frame, and | stage air compressor fitted with efficient cooling arrangements 


its piston was actuated by a lever and connecting link from | was constructed. . Air was supplied from this compressor, and 


the connecting-rod of the engine. This engine was run on | it was found that by this means the difficulty just described 
the brake for a considerable period and a number of oil con- | was overcome. 


sumption tests were made, some of these being carried out | 





A second engine was then made and fitted with a two-stage 
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compressor compactly arranged on the frame of the engine, 
as shown by drawing on page 310, in which the two-stage 
compressor is shown to a larger scale, and in designing which 
great attention was given to the valves and to the cooling 
arrangements. Finally, the original 20 brake horse-power 
was modified so far as its construction permitted in the 
direction experience had shown to be advisable, and is now 
in daily operation driving a load of a very variable character. 

This step-by-step process of eliminating troubles and 
thoroughly testing each modification has amply repaid itself, 
and the three engines have now been, we are informed, in 
daily operation for two years, fifteen months, and twelve 
months respectively, and as, during this period, they have 
been looked after by ordinary unskilled labour, they have 
proved that the engine is now a trustworthy and economical 
prime mover. 

We give two illustrations, one showing the old 20 brake 
horse-power engine, and the other the two more recent 
35 brake horse-power engines as installed in their power- 
house. Curves are shown giving the consumption per brake 
horse-power hour at different loads for a 40 brake horse- 
power and a 100 brake horse-power engine, and from which 
it will be seen that the consumption per brake horse-power 
hour at full load is 0°46 lb. for the 40 brake horse-power 
engine and 0-41 1b. for the 100 brake horse-power engine. 
This, with oil at 41s. per ton, is equal to one-tenth and one- 
eleventh of a penny per brake horse-power, or one-seventh 
and one-eighth of a penny per electrical power unit, i.e., kilo- 
watt hour. 

Regarding economy, it is claimed by the makers that one 
very important feature of the Diesel engine is that the low 
fuel consumption attained at a test is permanently main- 
tained, and it is not in the power of an unskilled attendant 
to alter the consumption; also that, not only is it 
economical at full load, but when compared with other 
engines its economy is relatively much greater at partial 
loads, hence the Diesel is particularly suitable for a load of a 
variable character. 

Other advantages incidental to the Diesel system are that 
the engine has no oil vaporiser, nor has it any spark or 
igniting arrangement to give trouble, and owing to the very 
complete combustion in the cylinder the piston and valves 
remain clean for long periods, even when using crude 
Texas oil, 








THE PATENT RULES, 1905. 


Brtow we give copies of a memorial and letter on the 
new Patent Rules which were forwarded last week by 
Sir Lloyd Wise to Lord Salisbury, President of the Board 
of Trade :— 


My Lord,—Herewith I have the honour to submit for your 
Lordship’s favourable consideration a memorial with respect to the 
above-mentioned rules. 

The signatories include many eminent persons and firms, 
amongst the former being a number of prominent Fellows of the 
Ruyal Society, several Past-presidents of the Institution of Civil 
Engineers, the President and several Past-presidents of the Insti- 
tation of Mechanical Engineers, the President-elect and several 
Past-presidents of the Iron and Steel Institute, several Vice- 
presidents and Members of Council of the Institution of Naval 
Architects—also Presidents, Past-presidents and Members of 
Council, Fellows and Members of various other influential bodies— 
engineers, metallurgists and chemists, many well-known professors, 
solicitors, and experienced patent agents, numerous inventors, 
patentees and others interested in furthering the progress of 
industry by the introduction of improved processes and products. 

In transmitting this memorial may I be permitted to submit to 
your Lordship that :— 

(1) For over thirty years the adoption has been advocated of a 
measure on the lines of Section 1 of the Patents Act, 1902. 

(2) The object in view was to afford, both to the inventor and to 
the public, the benefit of an official examination as to novelty 
without, however, -incurring the serious risk of inflicting injury 
upon an inventor by refusing a patent for alleged want of novelty 
or by making public adverse official opinions, 

(3) Prior to the Act of 1883 a memorial was presented to Mr. 
Chamberlain in favour of such a scheme, but presumably owing to 
the great expense involved he did not provide in that Act for 
official examination as to novelty. Nevertheless, that portion of 
the scheme which provided against publication of official opinions 
in unopposed cases was embodied in the Act (Sub-section 5 of 
Section 9 of 1883 Act, as amended by 1888 Act). 

(4) The original idea was simply to ensure that where the 
applicant for a patent and the authorities differed as to patenta- 
bility, the authorities should have the right to compel the applicant 
to mention in his own specification any prior specification or speci- 
fications a knowledge of which might seem to be necessary to 
enable the public to form an accurate opinion as to the patenta- 
bility of the applicant’s alleged invention. 

Thus the tg snge would be amply protected, less moral responsi- 
bility would be thrown upon the authorities, and the inventor 
would be given absolutely fair play. 

(5) The new rules, on the other hand, are obviously based upon 
the idea that the authorities are charged with the responsibility of 
publishing to the world an official opinion whenever it appears to 
them that no patentable invention is disclosed, and although the 
Act only provides for insertion of a reference in an applicant’s 
specification—which must, according to the principal Act, end with 
the claim—Rule 10 actually goes so far as to prescribe an endorse- 
ment outside the legal limits. 

Surely the Act would not have expressly provided against 
publication of reports of examiners if the intention had been to cast 
upon the authorities the responsibility of advising the public as to 
patentability, as distinguished from merely requiring the applicant 
to refer to any prior specifications to which, in the opinion of the 
authorities, the public ought to have their attention drawn, in 
order not to be misled by an applicant’s specification d d, in 
the absence of such reference, to be wanting in clearness, or other- 
wise misleading. 

(6) It is pretty generally recognised that with thousands of 
cases to deal with every year, there will be cases in which the 
Comptroller and his staff, and even the law officers on appeal, 
will form erroneous conclusions, to the irreparable injury of 
inventors, whereas nobody could be irreparably injured by failure 
to endorse upon an applicant’s specification an adverse official 
opinion. 

(7) I gather that official references to prior specifications will 
only be insisted on when the applicant or his agent does not 
amend his claims so as to avoid the references cited, or does not 
acknowledge or disclaim the prior state of the art. 

Let us test the value of this. To that end, let us assume the 
extreme case of an applicant filing as his specification a verbatim 
copy of a previously published specification less than fifty years 
old, but with a specific disclaiming reference to that specification, 
thus: “I am aware of the specification of Letters Patent No. 
dated granted to and I make no claim to 
anything described or claimed therein.” 

What would the Comptroller do in that case ? 

I am not without reason for believing that he would place an 
ficial endorsement upon the specification, notwithstanding that it 





already contained a specific reference to the prior specification by 
way of notice to the public, so that anyone interested in the matter 
would naturally be led to compare the two specifications and at 
once realise the position. 

Why, then, would the official notitication be placed upon the 
specification ! 

The obvious inference is that it would be done, not merely to 
notify in accordance with the Act the existence of the prior 
specification, but for the express purpose of communicating to the 

ublic the opinions of the Comptroller and Examiner that the 
invention had been wholly anticipated, and that the patent was, 
therefore, bad. 

It may be urged that in such a case no injustice would result. 

On the other hand, it would be equally true to say that in such 
an obvious case no advantage to the public would result from the 
official endorsement. 

But that is not a sort of case likely to arise in actual practice. 

Once concede that, notwithstanding specific reference to a prior 
specification by the applicant in his own specification, an official 
notification may, nevertheless, be endorsed upon that document, 
the door to injustice and oppression is at once opened. 

The real danger will arise where the officials regard as identical 
things that are not really identical. 

It is inconceivable that such cases should not occur, remember- 
ing the more or less perfunctory way in which applications number- 
ing thousands upon thousands every year will necessarily have to 
be dealt with, on mere paper comparison. 

As an experienced professional witness told the Departmental 
Committee, ‘‘An examiner is like a patent agent; he is not 
infallible.” 

And the late Mr. John Imray, an exceptionally experienced 
practitioner, when giving his evidence, said: ‘‘ A ‘man looking at a 
publication, say, thirty or forty years old, when he has an inven- 
tion before him reads that in a very different spirit from that in 
which he would read it if he had not known of the invention then 
before him. Therefore he interprets that very often as an antici- 
pation which is no real anticipation. We know this that in the 
High Court of Justice it requires the most profound judicial heads 
often to distinguish what is anticipation and what is not, and that 
task cannot be entrusted to any number of examiners,” 

And, again, ‘‘My experience in the Patent-office is, in Ger- 
many, and the United States, and Sweden, that they are not 
capable of looking at it in the right way ; but that they call things 
anticipations which are not really anticipations,” 

The rules are so framed that an endorsement upon a specification, 
according to Rule 10, will be at least equivalent to an official 
notification that, in the opinion of the Comptroller, the specifica- 
tion is open to objection on the ground that the invention claimed 
thereby has been wholly or in part claimed or described in the 
previous specification, 

That is going far beyond merely 
specification to be made in the app 
would operate to cure the defect. 

But Rule 10 goes much further, by providing that where the 
reference is inserted as the result of a provisional report under 
Rule 7, a statement to that effect shall be added to the reference. 

This is exactly the same thing as if the Comptroller should place 
upon the applicant’s specification a statement in these words, 
viz.:—‘* The Examiner has reported to the Comptroller that, in 
prosecution of the investigation prescribed by Sub-section 1, he 
has found that the invention claimed in this specification has been 
wholly claimed or described in the prior specification above cited.” 

With great deference, I fail to see how it is possible to justify 
such a course in the teeth of Sub-section 4 of Section 1 of the 1902 
Act, which makes applicable to such reports the provisions of 
Sub-section 5 of Section 9 of the principal Act, as amended by any 
subsequent enactment, thus expressly prohibiting the publication 
or opening to public inspection of the reports of examiners, 

Referring to official endorsements, the Right Hon. Joseph 
Chamberlain, when introducing the Bill of 1883, said, ‘‘ This 
would practically come to the same thing as the rejection of the 
patent, as no manufacturer would deal with a patent so endorsed.” 

Again, in a recent article in the Times Financial and Commercial 
Supplement, it is pointed out, with respect to the proposed official 
endorsements, that ‘‘a reference of this kind will, of course, 
seriously reduce in the public estimation the value of a patent, and 
great care will, therefore, have to be taken that no injustice is 
done to the inventor. The public does not realise, as do those 
familiar with patents and patent litigation, how very difficult it is 
in many cases to decide that an invention is covered wholly or 
partially by a specification of earlier date, and even though a 
specific reference be not intended to have the effect of such a 
decision, it will be so interpreted by the public.” ‘‘ Specific 
reference” in that article means, of course, an official endorsement 
according to Rule 10. 

(8) No part of the Act appears to justify the making publicly 
known the nature of either an Examiner's report or the Comp- 
troller’s opinion, as provided for by Rule 10, and so long as the 
Rule remains in its present form, neither the Comptroller nor any 
other official charged with giving effect to it can avoid the adop- 
tion, at least occasionally, of a course which, as is submitted, will 
contravene the Act. In other words, the Act does not authorise 
the Comptroller to endorse—as Rule 10 practically requires him 
to do—his opinion or the Examiner’s opinion upon an applicant's 
specification. 

(9) That the Comptroller and all other responsible officials will 
use every effort to give effect to the Rules judiciously, and so as 
to cause the minimum amount of friction, is not doubted. But 
very many experienced persons share the opinion expressed in the 
Times article already referred to, that ‘‘the danger will be more 
apparent in the days to come, when a staff is in power which has 
only known the new system, and it is almost certain that then 
friction will frequent y occur between the authorities and the 
applicants for patents.” 

(10) In conclusion, then, I respectfully submit (a) that the public 
interest will be amply protected in even the closest case by mere 
mention of the prior specification or specifications by number, 
date, and name by the applicant himself in his own specification ; 
that the form of reference provided by Rule 10 is antagonistic to 
the spirit of the Act, because such references will have the effect 
of communicating to the world the pith of the Comptroller’s 
adverse opinion, and, where Rule7 is referred to, will be equivalent 
to publication of the Examiner's report in defiance of the express 
provision of Sub-section 4 of Section 1 of the Act of 1902; (b) that 
the Act does not authorise the Comptroller to officially endorse an 
applicant’s specification ; (c) that even assuming endorsements to 
be legalised, they would only be justifiable in case an applicant 
failed to specifically mention in his own specification the prior 
specification which he had been informed the Comptroller—after 
having heard the applicant—considered it necessary to mention ; 
(d) that such endorsement should be in a form which would not 
mpart to the public the nature of the Comptroller’s opinion, much 
less the pith of the Examiner’s report. 

I have the honour to be, 
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My Lord, 
Your Lordship’s most obedient servant, 
(Signed) W. Lioyp Wise. 


MEMORIAL, 


To the Right Honourable the President of the Board of Trade. 
Sir, January, 1905, 
THE Patents Act, 1902, AND THE PATENTS RvLEs, 1905, 

To the Departmental Committee on whose report the Act was 
based there was sent, in 1900, an influentially-signed communica- 
tion, to the following extract from which we earnestly invite your 
attention :— 

‘As, however, patents have sometimes been ultimately 





supported in respect of inventions which even eminent judges 





have regarded as not patentable, it is not advisable, in any 
unopposed case, that letters patent should be refused on the 
ground that the invention, or alleged invention . . . has 
been previously patented. in this country, provided the 
applicant—if required—so amends his specification as to 
indicate what was previously known, thus protecting the 
public against being misled. Furthermore, it is not advisable 
either to make it publicly known that the specification has 
ded at the inst: of the Patent-office authorities, 
publicity to any official notification of any kind— 
endorsement on the specification or otherwise— 
implying doubt as to the novelty of the subject matter in 
respect of which letters patent are granted, because such 
publicity would obviously create prejudice against the patent ; 
and, where based upon erroneous opinion, would t 
unjustly.” 

As Rules 9 and 10 now stand, however, when the Comptroller 
determines that reference ought to be made in the applicant’s 
specification to a prior specification or specifications 4 way of 
notice to the public, the form of reference must be as follows, and 
be inserted after the claims :— 

‘Reference has been directed, in pursuance of Section 1, 
Sub-section 6, of the Patents Act, 1902, to the following 
specification of Letters Patent No. ...... granted to “4 

Where the reference is inserted as the result of a provisional 
report under Rule 7, a statement to that effect must be added to 
the reference. 

Such a reference will virtually make public the pith of the 
Examiner's report, notwithstanding the enactment that reports of 
Examiners shall not in any case be published or be open to public 
inspection (Sub-section 4 of Section 1 of 1902 Act, and Sub-section 5 
of Section 9 of 1883 Act, asamended by 1888 Act). 

Moreover, although based upon mere opinion, which may be 
erroneous, it will usually render a patent commercially worthless, 

This is a very serious matter, seeing that, in the past, large 
manufacturing concerns, which have rendered public service by 
introducing articles of great utility not previously on the market, 
besides giving employment to many thousands of workmen and 
others, have accomplished these beneficial results under patents 
for inventions as to the novelty of which—in the patentable sense 
—expert and even judicial opinions have differed. 

We therefore hope that it will be found possible to forthwith so 
modify the rules as to obviate the unnecessary risk they at present 
involve of seriously retarding the introduction of improvements 
which, though individually of a minor character, do, in the aggre- 
gate—to quote the Select Committee of 1872—contribute greatly 
to the progress of industry. 

To this end, we venture to suggest revision in the sense that in 
no case shall either an official notification be endorsed upon, or a 
stereotyped form of reference be inserted in an applicant's 
specification, unless and until he shall have been notified of the 

mptroller’s determination, and shall have been afforded, and 
shall have failed to exercise, the option of himself inserting in his 
own specification a ref , by ber, year and name, and not 
in astereotyped form, to the prior specification, or specifications, 
reference to which the Comptroller shall have determined ought 
to led made inthe applicant’s specification by way of notice to the 

ublic. 

. We submit that the Act does not provide for official insertion in, 
or endorsement upon, an applicant’s specification of any notifica- 
tion ; and, moreover, that, as the specification is addressed to the 
public, a reference in it toa prior specification, or specifications, 
inserted by the applicant himself, would obviously constitute a 
notice thereof to, and would adequately protect pe por with- 
out necessarily injuring the applicant, as any official notification 
inevitably will. 

Should it, however, be insisted that the modified procedure we 
recommend cannot be adopted as the law now stands, then, regard 
being had to the importance of the interests involved, we trust his 
Majesty’s Government will see fit to introduce a short Bill, in the 
coming session of Parliament, with a view of clearly legalising the 
proposed change in the Rules. 

We have the honour to be, Sir, 
Your most obedient servants. 

The list of signatories, which is of great length, includes Lord 
Kelvin, Sir Benjamin Baker, Sir Nathaniel Barnaby, Professor 
Biles, John Brown and Co., Limited, Bell’s Asbestos Company, 
Limited, Professor Barr, Sir Henry Bessemer and Co., Limited, 
Sir E Hamer Carbvtt, Professor D. S. Capper, the Castner-Kellner 
Alkali Company, Limited, Sir Raylton Dixon and Co., Limited, 
Dick, Kerr and Co., Limited, the Ebbw Vale Steel, Iron, and Coal 
Company, Limited, Dr, F. Elgar, Sir J. Fortescue Flannery, 
Sir Howard Grubb, Mr. R. A. Hadfield, H. and W. Hawthorn, 
Leslie and Co., Limited, Mr. Andrew Johnston, Professor 
A. B, W. Kennedy, the Leeds Forge Company, Limited, Sir 
William Mather, Merryweather and Sons, Dr. Ludwig 
Mond, Mr. W. H. Maw, Sir Edward J, Reed, Mr. Mark 
Robinson, Sir Thomas Richardson, Professor Henry Robinson, Sir 
Henry Roscoe, Sir William Ramsay, Mr. James Swinburne, Sir J. 
Wilson Swan, Professor Silvanus P, Thompson, Sir John |. 
Thornycroft, and Mr. A. F. Yarrow. 
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COMBINED PASSENGER AND GOODS 
LOCOMOTIVES. 


SeveRAL American railways employlocomotives which can be 
used indifferently in either passenger or goods service, thus 
giving greater flexibility to the equipment. The Chicago, Bur- 
lington, and Quincy Railway has recently received fifty engines 
built with this intent, and of the 2 : 6 : 2 type, having six- 
coupled wheels and single leading and trailing axles, both of 
the latter mounted in radial bogies, The tenders are very 
large and mounted on four-wheel bogies, and are peculiar in 
having an arched roof over the entire coal space, which is 
little more than half the length of the tender. Some of the 
engines will burn lignite. The general dimensions are as 
follows :— 

SAR ee 

Driving wheels .. .. .. .. 

Leading and trailing wheels . 

Wheel base— 

Dene ve 
Regine and toodur 7” 

Boiler, diameter : 
Fire-box.. .. .. «. 
Tubes, 801 ; diameter 
Tubes,length .. .. 
Heating surface — 

er 

Fire-box.. 


Total 

Grate surface 
Piston valves— 

Diameter 

Wave! |. s+ ve 
Steam lap wel hie 
Exhaust lap.. .. .. .. 
Driving axle journals .. 
Weight on driving wheels 
Weight ofengine .. .. 
Tender— 

Wheels .. 

Coal.. 

Water ‘ 
Tractive power .. .. 
Rail to top of funnel... 


22in. by 28in. 
5ft. 10in, 
8ft. 14in. 


18ft. 4}in. 


5ft. 10in. 
9ft. lin, by 6ft. lin, 
2}in. 
19ft. 


3848 squar feet 
171 


3514 
54 


12in, 
53in. 
ljin. 
4 


in, 
+ 9in, by 12in. 
77 tons 
106 tons 


2ft. 9in. 
16 tons 
8000 gallons 
85,058 Ib. 
15ft. 
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RAILWAY MATTERS. 


WE learn that Mr. Walter Long has retired from the 
board of the Great Western Railway, on his appointment as Chief 
Secretary for Ireland. 


Ar a meeting of the board of directors last week 
Mr. Alfred Baldwin was unanimously elected chairman of 
the Great Western Railway Company, in succession to Karl 
Cawdor. 

Tur Atchicon, Topeka and Santa Fé Railway Company 
has purchased the Arizona and Utah Railway, 25 miles in length. 
The road has not been operated since it was damaged by floods 
last October. 


Tue Central Uruguay Eastern Extension Railway, out 
of a balance of £14,992, has decided to pay an interim dividend of 
3:2. 6d. per share, at the rate of 34 per cent. per annum, carrying 
forward £2742, 


Tax Board of Trade have recently confirmed the 
Basingstoke and Alton Light Railway (Speed Amendment) Order, 
1905, amending the Basingstoke and Alton Light Railway Order, 
1897 as t> speed, 

Tue New York Central Railroad, it is stated, contem- 
plates replacing the bridge across the Connecticut River at Spring- 
field, on its Boston and Albany division. It will be a two-span 
double track bridge. 


Tue German Emperor has signed the Bill for the con- 
struction of a railway from the Cameroons to Lake Tchad. A 
sum of 17 million marks (£850,000) is required for the first 
160 kiloms. (100 miles), 


Tue Engineering Standards Committee have issued 
the standard specification and sections of flat-bottomed railway 
rails ina pamphlet, price 103. 6d. net. It is published by Messrs, 
Crosby Lockwood and Son, 


THe Central Urner Northern Extension Railway 
Company, out of a balance of £25,199, has decided to pay an 
interim dividend of 4s. per share, at the rate of 4 per cent. per 
annum carrying forward £5199. 


Tue Buenos Ayres Great Southern Railway Company 
announces that there is an available balance on net revenue account of 
£513,593, out of which the Board have decided to pay an interim 
dividend on the ordinary stock for the half-year at the rate of 
6 per cent. per annum, carrying forward £153,593. 


THERE were in Connecticut at the date of the last 
report—June 30th, 1904—560-247 miles of first main track ; 
109-087 miles of second main track, making the total length of 
main tracks 669-334 miles; length of sidings and turnouts, 
31-512 miles ; total computed as single track, 700-855 miles, 


Some time ago the Chester Corporation decided to 
extend theirelectric tramway system at a cost of about £17,000. The 
matter, however, was deferred in order that the advantages of 
motor "buses might be considered. At a meeting of the Tramways 
Committee last week, reports on the subject were presented, and 
it was decided to recommend the Corporation to proceed with the 
scheme for electric cars. 


Tue largest purchase of recent years by the Baltimore 
and Ohio Railroad Company has just been authorised. It covers 
175 goods locomotives, 35 passenger locomotives, 46 switchin 
locomotives, and 10,000 goods wagons, the segregate cost of whic 
will range between £2,400,000 and £2,600,000. The delivery of 
cars will commence April Ist, and all deliveries of cars and loco- 
motives are to be completed by November Ist next. 


TaE . or invested in the railways of the United 
States in 1593 was £2,061,380,258. Of this £1,088,685,379, or 
52-81 per cent., was funded debt ; of the remainder, £143, 109,545 
was preferred stock ; and the rest, £829,585,334, ordi stock, 
In 1903 the capital invested had reached a total of £2,624,997,970. 
£1,342,589,839, or 51-14 per cent., was funded debt, £266,374,587 
wus preferred, and the rest, £1,016,033,544, ordinary stock. 


For the construction of the Moscow Ring Railway 
the Russian Governmont assigned the sum of £4,450, About 
o1e-fourth of the work has been finished at an outlay of £2,000,000. 
Not only has the cost of labour turned out to be far greater than 
was anticipated in forming the estimate, but the owners of land 
required for the new railway have ded in obtaining very 
high prices for it. It is not expected that the railway will be 
finished before 1907. 

Returns received by the Gazette from practically 
every car building plant in the United States show that approxi- 
mately 62,950 cars were built in 1904, including cars for use on 
elevated railways, but exclusive of street and other electric cars. 
These figures do not include ears built by the railway companies 
at their own shops. Of the above total, approximately 60,808 were 
goods wagons and 2144 passenger cars ; 60,955 were for domestic 
use, and 1995 for export. 


Tue American Railway Association is a body to which 
all American railways are entitled to appoint a gp pane ety, the 
bigger lines more than one. The chief object of the Association is 
to standardise all matters connected with railways that can advan- 
tageously be so treated. Their most important achievement has 
been the introduction of standard time all over the country. For- 
merly the trains were run in accordance with local time, but now 
the United States are divided up into districts in each of which the 
time is the same, and differs by one hour from that in use in the 
district or districts adjacent to it. 


Tue contract has been let for the first section of the 
great extension which the London United Tramway Company is to 
carry out in its electric tramway system at an estimated cost of 
nearly three-quarters of a million sterling. The section which is to 
be taken in hand is the district lying between Hampton Wick and 
New Malden. The existing line runs to Kingston Bridge. The 
tramways will cross the bridge and be continued in the first place 
to Malden by way of Kingston-on-Thames. From Malden the line 
will be carried later on to Wimbledon and thence to Tooting, 
where it will connect with the London County Council’s system. 


TERE is no uniform scale in the United States by 
which passenger fares are determined ; a great deal depends on 
the maximum charges permitted by the laws of each State through 
which the railway runs. In the east the ordinary fare for a single 
journey is usually between 1d. and 14d. a mile, often the former. 
Between the a and the Rocky Mountains, fares are, as a 
rule, 14d. a mile. est of this they vary, and in mountainous 
districts are sometimes as much as 3d.a mile. This applies to 
local fares ; the tickets for long distances, averaging, say, lid. a 
mile throughout, reduce the average, and this is still further 
reduced by return tickets. 


Berore proceeding to undertake the great work involved 
in doubling the track of the Siberian Railway the Russian Ministry 
of Ways of Communication has just held an inquiry into the con- 
ditions under which the projected work could be carried out. 
The result of the inquiry is to the effect that the execution of the 
project at present would impede considerably the transport both 
of troops and munitions of war to the Far East, and also that 
there is a great scarcity of labour in Siberia, where the ordinary 
unskilled navvy demands a wage of 6s. 6d. per day. Thus, the 
Ministry referred to has decided to ee me the work to a more 
favourable opportunity. Meanwhile the sum of £1,062,500, 
assigned pls 2 for doubling the track, will be used in improving 





NOTES AND MEMORANDA. 


ALTHOUGH in Europe most of the sulphur gas from the 
roasting of zine ore is saved for acid making, in America it is 
allowed to escape largely. 


Tux total quantity of iron ore imported into the United 
Kingdom in 1904 was 6,100,556 tons, against 6,314,162 tons in the 
previous year. Of these quantities 4,648,335 tons in 1904, and 
4,945,086 tons in 1903, were imported from Spain. 


THE compounding of gas engines is perfectly practicable 
and has been frequently resorted to, but the results have always 
been the same—the gain of 10 to 12 per cent. in economy being 
—_ than counterbalanced by the increased cost of the compound 
machine. 


THE production of open-hearth steel in the United 
States in 1904 was larger than in any previous year. The total 
eam rage of open-hearth steel ingots and castings in the United 

tates in 1904 was 5,907,666 gross tons, against 5,829,911 tons in 
1903, an increase of 77,755 tons, or 1-3 per cent, 


Tue depreciation of water softening plants is an item 
worth considering. Wooden tanks depreciate very rapidly, and 
unless their cost of construction is much lower than steel they are 
not good investments. Where reasonable care is exercised steel 
tanks do not, as arule, show more than 5 per cent. depreciation 
per year, 

Approx ™aTELY there can be obtained from the exhaust 
gas from a gas engine 1 boiler horse-power per 25 engine effective 
horse-power, steam pressure being 3 lb. per square inch gauge. 
With higher steam pressures the capacity of the exhaust gases 
would naturally diminish in consequence of the higher flue tem- 
perature in the boiler. 


Tue electric waves measured by Hertz—and named 
after him—were found to be 150ft. from the top of one wave to the 
top of the next. The waves used by Marconi in telegraphing 
across the Atlantic are very much longer. They tanvel at the 
same speed as light—the incredibie and almost inconceivable rate of 
184,000 miles per second. But the light wave measures only a few 
millionths of an inch. 


Tue total number of workers in the coal mines of the 
United States in 1903 was 566,260, who worked on an average 220 
days. In 1902 there were 518,200 employed for an average of 
197 days, while in 1901 there were 485,544 employed for an average 
of 216 days. The total exports of coal from the States amounted 
to 8,312,098 tons, of which about 79 per cent. went to the 
Dominion of Canada. 


Tue blast furnace practice of Great Britain has greatly 
improved within recent years. The greatest average output of any 
single district was 43,810 tons. This figure was attained in the 
Cleveland district. The next best average was that of 43,577 tons 
in Lancashire. The average of Scotland—which has also been 
improving in recent years—was 15,670 tons. The lowest average 
was 13,294 tons in Derbyshire. 


Tue total make of pig iron in the United Kingdom in 
1904 has been ascertained by returns collected from makers by the 
British Iron Trade Association to have been 8,562,658 tons, against 
8,811,204 tons in 1903, 8,517,693 tons in 1902, and 7,851, tons 
in 1901. The decreased production in 1904, compared with 1903, 
was 248,546 tons, but the 1904 output was greater than that of 
either of the two years immediately preceding 1903. 


A sxasT furnace plant having an output of 1200 tons 
of pigiron per twenty-four hours—that is, 50 tons of pig per hour 
—will give off surplus gas enough to develop continuously in a 
steam plant 11,750—say, 12,000—effective horse-power. But in a 
gas engine plant the same gas would develop continuously 30,000 
effective horse-power, giving a surplus of 18,000 effective horse- 
power available for purposes outside the blast furnace plan t. 


To ascertain the effect of pressure on magnetic induc- 
tion a recent experimenter uses rings of iron placed in a box of 
iron having walls 2in. thick. Resin oil is forced in and pressure 
applied to the inside by means of a screw plunger, the maximum 
being 18,000 lb. per square inch, With as y field it is found 
that increase of pressure up to 16,000lb. produces an augmenta- 
tion of induction by from 0-5 per cent. to 3 percent., varying with 
the primary field used. Hydrostatic pressure appears to alter the 
amount of residual magnetism, 


FIFTEEN years ago the production of gold in Mexico 
amounted only to the value of about 500,000 dols.; ten years later 
the output was 1,000,000 dols,; while during the fiscal year ending 
with June 30th, 1904, the exportation of gold was 10,700,000 dols. 
Without taking into account 921,545 dols. of gold struck in 1903- 
1904 in the mints in Mexico, Zacatecas and Culiacan, the total 
output of the gold mines of Mexico in 1903-1904 was of the value of 
11,654,058 dols. With regard to silver, Mexico has become the 
largest producer in the world, including the United States. 


THE production of bituminous coal by the use of under- 
cutting machinery in the United States of America continues to 
show an increase. In 1903 there were 6658 undercutting machines 
in use, as compared with 5418 machines in 1902, 4341 in 1901, and 
3907 in 1900. The total production by the use of machines in 1903 
amounted to 69,620,441 tons, against 62,153,198 tons in 1902, 
51,645,835 tons in 1901, and 47,129,038 tons in 1900. The per- 
centage of the machine-mined product to the total in the States in 
which mining machines were used has increased from 25-15 in 1900 
to 28-18 in 1903, 


Hvmipity in heated houses has been the subject of 
observations during the past year by Professor R. C. Carpenter, of 
Cornell University, Ithaca, N.Y. ‘The observations were made in 
his residence, which is heated by direct steam radiation. He found 
that the humidity of the air in the house, during the first half of 
the present winter, ranged from 18 to 35 per cent., averaging, 
perhaps, close to 25 per cent. The humidity of the outside air 
during the same period ranged from 60 to 80 per cent., averaging 
about 70 per cent. As Professor Carpenter says, the observations 
show that the air in his house is ‘‘extremely dry, probably drier 
than that in most deserts,” 


An ingenious and novel use of a pneumatic sand rammer 
was shown in the Jron Age lately. It was adapted to the filing of 
slots in armatures. A ljin. by 7in. rammer was selected because 
of its length of stroke and lightness. The rammer is pivoted in 
an extra head, which is mounted on the bed-plate of the lathe, 
and is so balanced that with the file inserted it will feed into the 
slots of its own weight. The armature to be filed is supported on 
the lathe centres, so that it may be readily revolved. The rapid 
reciprocating motion of the rammer and the fact that it is held 
accurately in alignment permits the rapid filing of armatures, it 
being estimated that one machine of this kind will do as much 
work as five men working by hand. 


Two 5000-kilowatt generators in the De Cew Falls 
power station of a large Canadian power qo we! have recently 
been started. Power is supplied from the Welland canal feeders, 
tapped in about 14 miles above the station; and the available head 
is 267ft. The generators are of the two-bearing type, direct con- 
nected to Escher- Wyss wheels, running at a speed of 286 revolutions 

r minute, . Three-phase current is generated at a frequency of 
Bs cycles per second and a voltage of 2400. The power is trans- 
mitted 35 miles to Hamilton at a pressureof 20,000 volts at present, 
which pressure is ultimately to be increased to 40,000 volts. A 
reserve steam-driven station at Hamilton contains two 1000 kilo- 
watt units, The power is used for lighting, traction, and manu- 





the single track, 





MISCELLANEA. 


THE anniversary dinner of the Institution of Mechanical 
Engineers will be held at the Hotel Cecil on April 13th. 


Tue new Allen turbine liner Victorian sailed on her 
maiden voyage from Liverpool to Canada last Friday. She had 
nearly 1500 passengers, 


THE largest telephone plant on any vessel has been 
placed on the U.S. steamer Minnesota. It is both an inter- 
communicating and a regular exchange. The switchboard can be 
connected with the system of any city in which the ship may dock. 


Goop progress is reported in the work of laying down 
an oil pipe from Baku, for the pipe has been laid down from 
Ag-Tagla to Michailovo on the Trans-Caucasus Railway, a distance 
of 98 miles. The oil pipe between Ag-Tagla and Batoum has been 
laid down for a distance of 241 miles. 


An International Exhibition is to be held at Christchurch, 
New Zealand, towards the end of 1906. Mr. T. E. Donne, who 
ac'ed as Commissioner-General for New Zealand at St. Louis last 
year, has arrived in Eogland on a special mission connected with 
the forthcoming New Zealand Exhibition. 


THE armoured cruiser Jules-Michelet is to be succeeded 
on the stocks at Lorient by another, for which the name of 
Waldeck-Rousseau has been proposed, of 14,000 tons minimum 
displacement, with engines of 15,000 horse-power driving three 
propellers, to be armed with 240 mm. = 9,,in. guns. 


At Lowestoft an important dock extension is to be 
made. The Great Eastern Railway Company is constructing a 
new dock to accommodate the herring fleets, and it will adjoin the 
existing herring basin. A concrete retaining wall has been 
constructed next the quay head, and a new entrance is being 
pierced from the herring basin. 


On account of the great variety of parts in steel works, 
foundries, and erecting shops, that have to be lifted by overhead 
travellers, and the loss of time incurred by finding and fitting the 
appropriate hook, &c., it has been proposed to use electro-magnetr, 
the adhesive force of which is fenormous, remarks the Rerue 
Universelle, 750 watts being sufficient for a weight of 24 tons. 


Tue French Under-Secretary for Posts and Telegraphs 
has decided that in future postcards may be made of metal, wood, 
gelatine, or any other consistent substance, provided they satisfy 
the conditions of size—maximum 14 by 9 cm., minimum 9 by 6cm. 
—and weight—maximum 5 grammes, minimum 14 gramme. Two 
and a-half cm. are about equal to an inch, and 30 grammes to an 
ounce. 


A smart piece of work was recently carried out by 
Messrs. Isaac Storey and Co., who, on February 25th, received an 
order by wire for an auxiliary condenser of 900 square feet, 
required by a large shipbuilding company. The condition was 
attached that delivery must be made [ Monday, March 13th. 
The firm had no finished parts in stock, and bad to make the whole 
condenser from raw material. But they succeeded in delivering 
the condenser on March 10th, two days earlier than required. 


INTELLIGENCE has been received at Queenstown giving 
some details of the three years’ contract entered into between the 
Department of Trade and Commerce, Canada, and the Allan 
Steamship Company, Glasgow and Liverpool, for a regular steam- 
ship service between Canadian and French ports. The service ‘s 
to begin with the opening of navigation this spring. The sailings 
will be from Montreal and Quebec in the summer and St. John and 
Halifax in the winter. The French terminal will be either Cher- 
bourg or Havre. 


THE observatory at Uccle-lez-Bruxelles is to be endowed 
with the largest and most improved telescope yet constructed. 
The fixed parabolic mirror, 5m. = 16ft. in diameter, wiil receive 
the luminous rays horizontally from a plane mirror, a metre in 
diameter, to which a diurnal motion is imparted, and will also 
transmit them horizontally, so that the observer will always be in 
the natural position, The mirrors, achromatic because the light 
is simply reflected,,are to be supplied—the plane from Paris and 
the parabolic by Common, of London. 


THE Herts County Council has communicated with the 
various local authorities in the Lee and Stort valley with a view t> 
making a joint representation to the Local Government Board 
representing the injustice of imposing upon them heavy expenses 
in carrying out (lrainage schemes for the benefit of the metropolis. 
Since the undertakings of the London water companies have been 
taken over by the London Water Board attempts have been made 
to purify to a high standard the effluent from the various sewage 
works along the valley of the Lee and Stort. 


THE number of deaths from industrial accidents 
reported in 1904 was 3758, or 411 less than that for 1903, and 580 
less than the mean yearly number for the five years 1900-1904. 
Although the number of fatal accidents in 1904 was a large one, 
yet it represents.a steady decrease during the period for which 
statistics are given. In 1900 the total number of deaths reported 
was 4812; in 1901 it was, 4626; in 1902, 4323 ; 1903 witnessed a 
decline to 4169, while the-total for last year was 3758. It is 
estimated that the number of operatives was 5} millions. 


Returns relating to the electricity supply of London 
for 1903-1904 have been issued by the London County Council. 
There were at the time of obtaining the returns sixteen local 
authorities and thirteen companies having powers under the 
Electric Lighting Acts, but of these the Council of Bethnal Green 
had not its scheme at work, and the St. Marylebone undertaking 
was still being supplied through the Metropolitan Electric Supply 
Company. Stoke Newington, another of the borough councils, 
obtained its supply in bulk from the Hackney Borough Council. 


Ar the Motor Car Show at Islington last week the 
Ekstromer Accumulator Company exhibited a two-seated car yro 
vided with a battery of 48 cells having a capacity of 240 ampére- 
hours. The weight of the cells in their crates is 14 ewt., and the 
weight of the car complete is 30 ewt. Tests have shown the 
watt-hours of discharge per pound of cell to be about 14. It has 
been run from London to Bath, a distance of 108 miles, on one 
charge, the voltage at the commencement and finish of the run being 
108 and 92 respectively. The average ‘speed was 134 miles per 
hour. 

At a recent meeting of the Barrow Education Com- 
mittee, Messrs. Vickers, Sons and Maxim submitted an important 
scheme regarding their apprentices. In future all apprentices in 
the engineering and ordnance departments will have to pass 
examinations in algebra, geometry, reading, writing, and arith- 
metic. Apprentices are to be advised to attend technical schools, 
and any successes gained carries increased wages and a later hour 
for starting work in the mornings. Promotion to the drawing- 
office is contingent upon attendance at technical schools. The 
scheme will cost £900 a year. 


Brazit has plans for entering the field of naval con- 
struction to a much greater extent than has any South American 
Power, if the Bill passed on December 6th by the Senate becomes 
an Act. The plans call for the construction of six battleships of 
13,000 tons each, to resemble in general characteristics the English 
battleship Triumph of 11,800 tons, which is in many respects one 
of the most powerful afloat. In addition there are three armoured 


cruisers of 9500 tons each, after the design of the Russian Bayan ; 
six torpedo-boat destroyers of 400 tons, six torpedo boats of 300 
tons and six of 50 tons, three submarine; and 


one 6000-ton 
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THE WELLINGTON CORDITE FACTORY IN INDIA 


(For description see page 314 





Fig. 5-DAM AND RESERVOIR Fig. G6—PIPE LINE AT DAM 
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Fig. 7—PIPE LINE ON SLOPE Fig. 8—PIPE LINE AT POWER HOUSE Fic, 9—PIPE LINE THROUGH JUNGLE 





Fig. 10-THE POWER HOUSE Fig. 11—TURBINE AND DYNAMO ROOM 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, 7 Kumpjgasse, Vienna. 
CHINA.—Kagty anp Watsn, Limirap, Shanghai and Hong Kong. 
FRANCE.—Bovvgeau AND CnEvILiEt, Rue de la Banque, Paris 
GERMANY.—AsHER anv Co., 18, Unter den Linden, Berlin, 

F. A. Brocxuavs, Leipsic ; A. Twxirmuyer, Leipzic, 
INDIA.—A. J. Compripes anv Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHEeR AND Co., 807, Corso, Rome ; Bocca Faurns, Turin. 
JAPAN.—KELLY anv Watsu, Liuirep, Yokohama. 

Z. P. Marvuya anv Co., 14, Nihonbashi Tori & , Tokyo. 
RUSSIA.—O, RickER, 14, Nevsky Prospect, St. Petersburg. 

8. AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown 

Gorpon anv Gorcu, Long-street, Capetown. 

R. A. Taompson AND Co., 83, Loop-street, Capetown. 

J. ©. Jura anp Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanper Hovss, Liurrep, Kimberley. 

Apams AND Co., Durban and. Mariteburg. 
ser anD Gortcn, Melbourne, Sydney, and Brisbane. 

A. THompson AnD Co., 180, Pitt-street, Sydney ; Melbourne 
Adelaide and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MonrreaL News Co., 386 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 88 and 

85, Duane-atreet, New York ; Supscriprion News Co., Chicago, 
STRAITS SETTLEMENTS.—Ke iy anp Watsu, Liuirep, Singapore. 
CEYLON.—WsavyartNa anv Co., Colombo. 
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SUBSCRIPTIONS. 


Tur Enaineer can be had, by order, from any newsagent in town or 
country, at the various railwa: stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 


advance) :— 
ber) 


Half-yearly (i ng double an £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 


Cioran Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annurc 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreiga Subscribers paying in advance at these rates 
will receive Tue Enoineer weekly and post free, Subscriptions sent 
by Post-office Order must be made payable to Taz Enoingegr, and 
accompanied by letter of advice to the }pablisher. : 


Indi 





Tarn Paper Corrss. Taek a, CoprEs. 
£1 


Half-yearly £0 188, Od. | Half-yearly .. 8d. 
Yearly £1 léa, Od. | Yearly . o £8 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 
@ The charge for advertisements of four lines and under is three 
gy for every two lines afterwards one shilling and sixpence ; aces 


lines are charged one shilling. The line averages seven words. en 
an advertisement measuresan inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be ——s by 


a Post-office a in payment, Alternate advertisements will be 
inserted with all practical , but regularity cannot be guaran 
teed in any such case. e "weekly edensitemneatn aon talons taken 


subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, Im consequence of 
the necessity for going toe press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the 


Paper are to be addressed to the Prise Mr i, i 
letters to be addressed to the Bditor wef tas 


Telegraphic Athgoes, “« ENGINEER NEWSPAPER, LONDON.”’ 
lephone—No. 13352 Central. 
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this office, 
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REPLIES. 


E. anv 8. (Salford).—We think you may be able to obtain what you want 
from T. Noakes and Sons, 4 and 5, Osborn-place, Brick-lane, White- 
chapel, E. 

R. W. (Canonbury).—The fact that you wish to demonstrate is, if we 
understand you aright, generally recognised, and further experiments 
do not appear to be required. 

H. 8. N, (Limerick).--The question is discussed fully in a long mathe- 
matical report by Pearson and Atcherly, ‘‘ Drapers’ Company's Research 
Memvirs,” Dulau and Co., 27, Soho-square, W. 

G. C. (Glossop).--Several forms of brake blocks with replaceable shes 
have been tried. — It is cheaper to replace the whole block. Blocks are 
machine moulded and cost a very few pence per pound, 

Guiawsur.— Non-slipping devices have not yet been found necessary on 
motor omnibuses. Corners sre not taken at high speeds as with 
pleasure cars, and the greater weight increases the adhesion, The 
excellent control of these vehicles makes them quite safe at the speeds 
emp*oyed. 

T. B. (Accrington). —A larger valve would be better, say, £ It needs no 
wings. Hang it loosely from the end of its lever, so that it may take 
its own seat. Let it shut when about half the outstroke is made. 
will remajn shut as long as there is an appreciable vacuum. Water 
cooling is esseutial. 

J. B. (Cardiff).--We would suggest that you should app'y to the American 
China Development Company, which holds the concession. The offices 
are 220, Broadway, New York City, U,.8.A.; or you might write direct 
to Mr. Willis E. Gray, the Chief Engineer and General Manager of the 
Canton-Hankow and Canton-Samshui Railways, Shanghai, China. 

W. W. P. (Blackpool),—Possibly you have in mind two books briefly 
reviewed in our issue of 8rd March. The first, ‘‘Machine Tools and 
Workshop Practice,” by Alfred Parr, (Longmans) ; the second, ‘‘ Tools 
for Engineers and Woodworkers,” by Joseph Horner (Crosby Lock- 
wood). You will find Hutton’s “‘ Works Manager's Hand-book” (Crosby 
Lockwood) useful. 

TyngsipEr.— Provided the road is not down hill. the train begins instantly 
to lose speed ; otherwise it could go on indefinitely. Suppose that it 
did not lose speed for half a second, at the end of that half second it 
would be running at the same speed as at the beginning of it, and 
there would be no more reason why it should lose speed in the second 
half second than the first, since it started with the same velocity. 
Friction and the resisting forces are always acting, and as som as the 
force that is overcoming them is removed they begin to gain the upper 
land. As soon as the coupling breaks the train slows down. 

K«marnock.—(1) A better way to determine the diameter of the crank 
shaft than by using the formula you give is to draw diagrams of 
bending moment and twisting moment, and from these obtain the 
equivalent twisting moment, then from this the diameter of the shaft 
can be calculated for any working stress. Foragraphical method of 
determining the bending and twisting moments see Unwin's ‘‘ Machine 


= 


Design,” Part I. 
(i) T= PR = 63-024 HP, 
Where N = number of revolutions of shaft per minute. 
|) aa Te = M+ /m?+ 2% 
Where T. - ‘equivalent twisting moment. 
(iii.) 2 . -T= ay fd3 = 0-196 fd3. 
Where T = twisting moment and / = the working stress in torsion: 


J = for mild steel 8009 to 12,000. 

Let T = the mean twisting moment. 
The end thrust on mitre wheels will be the same on both the wheels. 
In the case of bevel gearing, draw lines through the centre of the two 
thafts, meeting at a point o. From o draw another line through the 
point of contact of the two teeth in gear with each other, cutting the 
back of the teeth ine. From ¢ draw another line at right angles to 
the line oc, cutting the axis of the smaller wheel at B.-~ Then the 
thrust on the larger wheel will be proportional to the sine of the angle 
o Be; and on the smaller wheel proportional to the sine of the angle 
CoB. But it must be remembered that the actual thrust depends 

upon the shape of the teeth. 











MEETINGS NEXT WEEK. 


Roya Instrtvrion or Great Batratww.—Friday, April 7th, at 9 p.m. 
Discourse, ‘‘ American Industry,” by Alfred Moseley, C.M.G. 

Ronteen Socrety.—Thursday, April 6th, at 8.15 p.m., at 20, Hanover- 
square. Ordinary general meeting. It is an Exhibition Evening. anda 
large and varied exhibition of novel apparatus is promised by different 
makers. 

Society or Exarnrers.—Monday, April 3rd, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary. meeting. Paper, 
“ Statistics of British and American Rolling Stock,” by Mr. W. Pollard 
Digby, A.M.I. Mech. E. 

InstITUTE OF MARINE ENGINEERS.—Monday, April 3rd, at 8 p.m., at 
58, Romford-road. Stratford, E. Lecture on ‘‘Soap and Soap Manufac- 
ture,” by one cf the directors of Messrs. Cook’s Suap Factory. Illus- 
trated by diagrams, &c. 

Gro.ocists’ Association, Lonpon.—Friday, April 7th, at 8 p.m., at 
University College, Gower-street, W.C. Paper, “‘ The Relative ‘Ages of 
the Stone Implements of the Lower Thames Valley,” by Martin A. C. 
Hinton and A. 8S. Kennard. 


Tae Jonior Institution or Encinrers.— Thursday, April 6th, at 
7pm. Visit tothe Willesden Power House of the North Metropolitan 
Electric Power Supply Company, Taylor's-lane, Willesden. - Friday, 
April 7th, at 8 p.m.,at the Westminster Palace Hotel... Paper, “* Practicay 
Notes on Waterworks Construction,” by Mr. George H. Hughes, M.1I.M.E_ 


Tue InstrruTion oF Civic Enoingeers.— Tuesday, April 4th, at 
8p.m. Ordinary mee‘ing. Discussion, ‘‘Coolgardie Water Supply,” by 
Charles Stuart Russell Palmer, M. Inst. C.E. Friday. April 7th, at Sp.m. 
Students’ meeting. Papers: ‘*Cofferdams for Dock Use,” by R. G. 
a 4 Stud. Inst. C.E. ‘‘ Bath Corporation Waterworks Extension,” by 
.R. Fox, Stud. Inst. C.E. 

Society or Arts. — Monday, April 8rd, at 8 p.m. Cantor lectures: 
Telephony,” by Herbert Laws Webb, M. "Inst. E.E. Wednesday, April 
5th, at 8p m. Ordinary meeting. “ Ancient Architecture of the Great 
Zimbabwe,” by Richard N. Hall, F.R.G.S. Thursday, April 6th, at 
4.30 p.m. Indian Section. ‘The 'Prospec ts of the Shan States.” by Sir 
J. George Scott, K.C.1.E.. “Shway Yoe,” Superintendent and Political 
Officer, Southern Shan States. ‘ 
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MASONRY DAMS. 


For no. valid reason alarmist statements have 
recently been made in the daily press about the 
great Assouan dam on the Nile. It has been taken 
for granted that the raising of the barrage has been 
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postponed because the stability of the structure has 


stress. In October last year, Sir Benjamin Baker, 
in a private letter to Sir W. Garstin, called attention 
to a new theory of masonry dams set forth in a 
paper “On some Disregarded Points in the Stability 
of Masonry Dams, by Mr. L. W. Atcherly, with 
some assistance from Professor Carl Pearson.” 
Mr. Atcherly is a demonstrator in applied me- 
chanics in University College, London, and Mr. 
Pearson is professor of applied mathematics 
and mechanics in the same college. He is, per- 
haps, best known as a mathematical biologist. 
The paper in question is one of the Draper Com- 
pany’s “ Research Memoirs.” Although it was pub- 
lished some months ago, it is quite recently that 
it has attracted public attention: Before saying 
more about it, we think it expedient that certain 
primary corrections should be made in order that 
the situation may be understood. We may add 
here at once that there is not the least reason to 
doubt that the dam is quite safe. 

To begin, the Assouan dam was designed with- 
out any intention of raising it. It is “true that 
it has a flat top on which a moderately high 
superstructure might be built up; and the calcula- 
tions which have been made by Sir Benjamin Baker 
and others all go, according to Sir W. Garstin, 
to show that an ample margin of safety would 
remain even if the water stored was raised 
18ft. above the present level: No fault can be 
found with the original design, because that is not 
done at once which it was never intended to do at 
all. The reason why the raising of the dam is 
suggested is that the value of irrigated land has 
already gone up so high in Egypt, that fortunes 
have been made in a few days by speculators. 
Much harm may be done to the country in this 
way; and it is not impossible that a scare has been 
started for political or semi-political purposes. As 
it is now proposed that no more Government land 
shall be sold for the present; it is likely that the 
sensation will’ die a natural death. _ So much 
explained, we may proceed to the consideration of 
the memoir, which has been made to play a part so 
important. It is right to add that is was written 
without any special reference to the Assouan dam, 
or any other dam ‘in particular, being, indeed, a 
general investigation of the probable behaviour of all 
masonry dams when the reservoirs are full. 

The treatment of the subject is very mathematical ; 
with the formule and equations we do not propose to 
deal. It will suffice for our purpose to consider the 
propositions on which they are based. _We regret 
to have to add that. the treatment of the subject is 
very far from being lucid; and the authors’ ter- 
minology is not that generally used by civil engi- 
neers. Thus the tde of an embankment is called 
the “tail;’’ and we are not quite certain what the 
authors mean by the “ flank ”’ of a dam, except that 
it is not the portion near the end. There is, how- 
ever, no difficulty in understanding the drift of 
the argument. A masonry dam may fail in 
several ways. It may be pushed as a whole off its 
foundation; it may be upset complete; a greater or 
less depth of it, measuring from the top, may be 
slid off the section next below, or may be upset, 
In the investigation of the stresses in dams it 
has hitherto been the invariable custom for 
engineers and mathematicians alike to consider 
the only possible line of fracture or separation 
to be horizontal or nearly so. Thus, when a dam 
turns over as a whole, it will revolve on some part 
near the toe, and it will separate from its bed along 
a roughly horizontal plane. Mathematicians have 
dealt with dams on these assumptions, the sound- 
ness of which they have had no reason to doubt. 
Mr. -Atcherly and Professor Pearson hold that a 
fundamental and important error exists in this 
system of treatment. They say, “ Whether we 
judge by the line of resistance lying outside the 
middle third, or by the existence of serious tensile 
stresses, or by the magnitude of the mean shearing 
stresses, the vertical sections are critical for the 
stability in a far higher degree than the horizontal 
sections.” Ifthe reader will take half-a-dozen books 
and stand them on end, the covers in close contact, 
and will then turn them over by a steady push, he will 
see: that as they give way they slide'on each other, 
the .“ vertical sections” being the individual books. 
Tf, next, he will place the books on the flat in a 
pile, and push as before, then again they will slide on 
each other, each constituting a “ horizontal section.” 

Hitherto mathematicians have mainly regarded a 
dam as built-up of books on the flat. - Mr. “Atcherly 
and Professor - Pearson hold-that-dams should be 
treated as built up of books on end. Let us consider 
the case of a cantilever formed of lin. planks, ten or 
a.dozen in number, on the flat, and built at one 
end in a wall. The. power of this cantilever to 
carry a load is simply that of one plank multiplied 
by the number of planks. But let us bolt the 
planks together, so that they cannot slide on each 





been found insufficient to withstand any further 





other as they bend, and the carrying power of the 








$20 


THE ENGINEER 


Marog 31, 1905 


ee, 





— ——= 





cantilever augments almost as the square of 
the number of planks. We may regard any por- 
tion of the length of a dam as equivalent 
to the cantilever set on end; and doing s0, 
we see how important becomes what we may 
term the internal strength of the dam—that is to 
say, its personal cohesion, the binding of all the 
parts together so as to prevent slipping. The 
memoir, we may say, appears to be largely based 
on the results obtained with wood models, pieces 
of board taking the place of books. It is further 
evident, that no true analogy exists between the 
dam and a cantilever which can extend beyond 
the similarity in the fixing of the dam to its 
foundation rock and the cantilever to its wall. 
Returning now to our book dam, it will be seen 
that as each section turns over it raises from the 
table that cover next the pressure. If the books 
were glued to the table, then the glue would be put 
in tension. When a dam is built on a rock 
foundation, it is, so to speak, glued to that rock, and 
any attempt to overturn it will set up a tensile 
stress. This Mr. Atcherly and Professor Pearson 
regard as a stress of very considerable importance, 
which has not received the attention it deserves. 
Once more we must quote from the memoir:—‘‘ We 
maintain that the current treatment of dams is 
fallacious, for it screens entirely the real source of 
weakness, namely, in the first place, the tension, 
and, in the second’ place, the substantial shear in 
vertical sections, and this at distances from the 
tail far beyond the usual tail-strengthening range.” 

We think that we have now stated the case for 
Mr. Atcherly and Professor Pearson fairly. We 
could not deal with it here in detail without 
diagrams and formule. There is reason to believe 
that the mathemat'cal treatment of the question 
will not be suffered to pass without criticism here 
orin France. A fundamental error seems to have 
been made in ignoring the elasticity of natural 
rock beds by which stresses are distributed, but 
leaving all these questions for consideration else- 
where, we have to ask the authors of the new 
theory of dams for some evidence of its practical 
value. The stability of masonry dams has been 
made the subject of investigation for many years by 
some of the most competent and original mathe- 
maticians the world has yet seen ; and it is no light 
matter to assert that these men have been all 
wrong, especially if we consider the enormous risks 
incurred when agreat dam is constructed, and the huge 
outlay involved. So far as we know, no masonry 
dam has ever turned over bodily, with the exception 
of a large portion of the Bouzey dam, and that also 
slipped on its foundation. But that dam was defective 
and leaked from the first, and it stood for fifteen years, 
was partially reconstructed and strengthened, and is 
standing now. The failure of masonry dams of any 
kind has been a very rare occurrence. But Mr. 
Atcherly would have enormously strengthened his 
case if he had given even one example of a masonry 
dam splitting vertically. Whether it can or cannot 
split is obviously a question the answer to which 
depends largely not only on the stress, but on the 
resisting power of the cement binding the whole 
dam into one gigantic elastic monolith. So far as 
we know, the practical aspect of the investigation is 
represented only by small wooden models. 

Howit hascome topass that Mr. Atcherly’s memoir 
has been held to demonstrate weakness in the 
Assouan barrage we cannot pretend to say. The real 
danger, if there is any, is entirely different. The rush 
of water through the sluices is digging holes in the 
bed of the river which might in time have affected 
the foundations. Precautions are being taken, how- 
ever, and a rock apron constructed, which is 
intended to deal with the erosion. The experience 
of Indian engineers is that this apron should be 
made of concrete instead of stone pitching. Stones 
are always ultimately pulled up, but concrete; if pro- 
perly made and laid, appears to be indestructible. 
Furthermore, provision is being made to open a 
greater number of sluices at a time, so that the 
violent rush of water through the ten hitherto used 
may be reduced. Sir Benjamin Baker has recently 
surveyed the works, and his report is, we are given 
to understand, in all respects reassuring. How a 
ridiculous scare originated will probably remain a 
mystery. It is not easy to divest our minds of the 
notion that gambling in land has had something to 
do with it. 


PANAMA CANAL PROSPECTS. 


Ir is impossible to forget that both in the treaty 
between Great Britain and the United States, 
which paved the way for the present situation, and 
that between the United States and the Republic 
of Panama, which has given the former undisputed 
sovereignty over the future inter-oceanic highway, 
there exist provisions menacing rather than the 
reverse to the “ general principle” of neutralisation 





established by the now-superseded Clayton-Bulwer 
compact and the long-promised dedication of the 
canal “to the common use of all nations, on the 
most liberal terms, and a footing of perfect equality 
for all.”” The Anglo-American Treaty of 1850 was 
clearly out of date half a century later; but even 
then there seemed insufficient reason why it should 
be supplanted by an instrument which, in the 
official language of the British Foreign Secretary 
of the day, precludes “ Great Britain alone, in spite 
of her enormous possessions on the American ccn- 
tinent, in spite of the extent of her Australasian 
Colonies and her interests in the East, from 
taking measures to secure her interests in and 
near the canal.’ Many years may elapse before 
the dangers referred to call for serious con- 
sideration, but that they are not quite illusory has 
been sufficiently demonstrated, since the United 
States authorities took formal possession of the 
canal property and zone, by a variety of circum- 
stances and the avowed aspirations of many Ameri- 
can commentators. An attempt has been made, 
and abandoned only because it was found unwork- 
able, to enforce the operation of the Dingley tariff 
at practically all the Panamanian ports of entry ; 
there has been a loud outcry because certain lumber 
needed for the service of the canal was brought 
down the Pacific coast in other than American 
bottoms ; legislative action has been energetically 
demanded to the end that henceforth all trade 
between the United States and the canal zone 
should be restricted to American-built vessels, and 
that no purchases whatever of material or supplies 
for the canal should be made outside the United 
States ; and it has even been proposed that, both now 
and after the completion of the canal, Colon and 
Panama should be subject to the same regulations 
respecting coastal commerce which prevail in the 
United States. With the majority of these ques- 
tions we, as a nation, can no longer concern 
ourselves, and decision as to them must be left to 
the caprice or common sense of Congress, or, as 
probably it would be more correct to say, to the 
amount of influence which their supporters can 
exercise in the lobbies of the Capitol. The very 
fact, however, that certain of these proposals, 
including the last-mentioned, have secured wide- 
spread support, indicates that there is yet a very 
considerable party in the United States fully 
prepared to defy treaties and ignore oft-repeated 
pledges in order to secure preferential treatment, as 
against the foreigner, for all American vessels using 


the canal. 

During the past month three articles have been 
ublished in THe ENGINEER, surveying, not un- 
indly, the latter-day history and present condition 
of the canal enterprise. From these readers will 
have gathered some idea of the causes of the not 
unnatural discontent prevailing in the United 
States with respect to the administration of the 
undertaking, and the evidently conflicting counsels 
which are retarding its progress. Not only the prac- 
tical work of canal construction, but even the adoption 
of a definite programme have been made the sport 
of politicians, and of more or less avowed eneinies of 
any rival to existing lines of communication and 
transportation between the Atlantic and Pacific 
littorals. There seemed prospect, up to a few 
weeks ago, that Congress might be persuaded, 
before adjourning, to make an attempt to end the 
present impasse. The Bill which had passed the 
House of Representatives providing for the aboli- 
tion of the existing Canal Commission and for the 
appointment, in its stead, of a Commission of three 
members only, co-ordinate in responsibility and 
under the more direct control of the President of 
the Republic, touched but the fringe of the diffi- 
culty, inasmuch as it aftected one only of the many 
conflicting authorities in the isthmus and at Wash- 
ington. Nevertheless, limited as was its scope, it 
might have been productive of good results had it 
been permitted to pass into law. The Senate 
appears to have accepted the principle of the 
measure, but accompanied this recognition of the 
Lower House with amendments so important in 
the view of leaders of the House of Representatives 
that they declined to accept them. Delegates of 
the two branches of the Legislature met in con- 
ference to discuss the question, but failed to reach 
any agreement before the adjournment; conse- 
quently, it may be assumed that, so far as legisla- 
tive action is concerned, matters will remain in 
statu quo until the next Congressional session, and 
possibly later. 

Meanwhile, rumour has been very active, with the 
usual pernicious results, both at Washington and 
in the isthmus. Beyond the fact that a majority 
of the reports in circulation seemed to be in sub- 
stantial agreement, nothing was allowed to escape as 
regards the President’s views and intentions until the 
current week. Thetheo nan nonseny enee 
that Mr. Roosevelt se pate ortly carry out, on his 





own initiative, the arrangements proposed in the Bil] 
passed by.the House of Representatives—in other 
words, that he would ask several members of the 
Isthmian Canal Commission to offer their resigna- 
tions, appoint certain candidates to some of the 
vacancies thus created, and leave the other places 
unfilled. Although it is not unlikely that all these ex. 
pectations will be realised, we have hesitated to place 
much faith in current gossip concerning the future 
administration of the peers) To those who have 
followed the history of the question, or look for an 
early completion of the. enterprise, it came as 
somewhat of a shock to learn that Rear-Admiral 
Walker and Mr. Grunsky, and possibly also Major- 
General Davis, the Governor of the canal zone and 
President Roosevelt’s particular nomination, were 
mentioned as the more probable departures, while 
Messrs. Burr and Parsons would remain and be 
joined, as third member of the reconstituted Com. 
mission, by .Mr. John F. Wallace, now the chief 
engineer. Already one of these anticipations has 
been realised. At the request of President Roose- 
velt, and consequent upon the different opinions 
held by members of the Commission and the differ 
ences between the Commission itself and its princi- 
- technical officers, Admiral Walker on Wednes- 

ay submitted his resignation as president and 
member of the Commission. The effect of this 
development has been variously estimated, and may 
not perhaps be immediately seen. Outwardly, how- 
ever, it would appear that the supporters of the 
sea-level scheme have achieved a notable suc- 
cess. Considering that only a year has passed 
since the existing Commission was appointed, and 
that its work up to the present has been confined 
to necessary preliminaries and organisation, it seems 
impossible to congratulate the Government and 
people of the United States upon the results so far 
of their first great experiment in railroad and canal 
ownership and control. The future may suggest 
more flattering hopes; but to-day, it cannot be 
denied, the outlook is not inspiriting. 


THE TRAINING OF MANAGERS, 


A GREAT change is certainly in course in the 
royal factories. The old reproach that tbe King's 
ordnance works and shipy were the slowest and 
the least economical in the length and breadth of 
the land is fast being removed. Indeed, if they 
can but keep the pace, we may hope to see them 
a bright and particular example to private factories. 
Last year the dockyards adop the premium 
system, this Pare a new system of education for 
managers and foremen, which embraces the most 
advanced and best ideas on the subject of work- 
shop training, is being put into force. On another 
page we print a Government memorandum, and 
commend its perusal to all and sundry who take an 
interest in education. It covers the findings of a 
Committee appointed in 1902 “to consider and re- 
port on the questions of supply and selection of 
suitable men for the management of the Ordnance 
Factories workshops, and as to the best means of 
ensuring that matters in connection with the 
economic results of workshop management are 
brought to the notice of those responsible.” The 
Committee has examined a number of witnesses, 
and has presented a report, of which the memo- 
randum may be regarded as a summary. 

There will doubtless be many to find fault with 
this document, but whoever will look at it broadly 
will be constrained to admit that it is a masterly 
statement of the qualifications that are required in 
foremen and managers, and of the best means to 
secure them. Having appreciated the fact that 
development in the science of workshop manage- 
ment in recent years calls for higher qualifications 
in those who fill managerial positions than in the 
past, the Committee inquired into the characters 
and abilities of the existing managers and foremen, 
and whilst they found that many had sterling quali- 
ties, ‘the Committee felt doubtful whether there 
invariably existed—observe the delicacy—among 
them that breadth of view which many matters pro- 
perly belonging to managerial duties demand.” It 
then pr ed to define what a manager should be, 
and it is not easy to add to or improve upon the 
words of the memorandum. The ideal man for 
managerial positions was thought to be “one who 
combined business capacity and commercial know- 
ledge with the widest possible general education, 
the widest possible technical call theoretical train- 
ing, and the most extensive practical knowledge of 
the trades over which he has to exercise control. 
He should be tactful, resourceful, of organising 
capacity, and be, whatever his actual birth, in the 
highest sense a gentleman.” That is, we think, not 
only an admirable description of the ideal manager, 
but it is a definition of the general idea to which all 
engineering education should tend. Let us see, 
then, what road the Committee advises to be taken 
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to reach this very desirable end, for if it is good for 
them it will be good for all other engineering works. 
We may pass over the first finding of the Com- 
mittee on this head. It decided on certain 
qualifications, “of which the requirements of the 
Institution of Civil Engineers for election to 
Associate ae may be taken as typical,” 
as being essential, but thought the er of 
suitable men might, and probably would, be limited, 
and it, therefore, came to the conclusion that the 
right plan was for the royal factories to train up for 
their own use the men they wanted. The proposed 
training is outlined in the memorandum, and it will 
be seen that it embraces two distinct courses. The 
first is for appointmants on the upper managerial 
staff, and involves a larger general and technical 
education than is open to the trade lads, who are 
more fitted to fill the positions of foremen and under 
foremen. ~ The first course provides for the crea- 
tion of workshop studentships for the comple- 
tion of the education of youths who have every- 
thing but the actual workshop training. But the 
old slack apprenticeship is to be given up, as it is 
being in all self-respecting firms, and a system 
of proper workshop education with special super- 
vision—possibly on the lines adopted by Belliss 
and Morcom—is to be ‘atpdnaad. The second 
class course, the “trade lads,” is founded 
somewhat on the lines of the successful system 
introduced by Mr. Dagald Drummond at Nine 
Elms. There is to be—it is, indeed, already at 
work—a course of compulsory education in con- 
junction with the Woolwich Polytechnic, part by 
evening classes and part by work during paid for 
hours. 

The course of education which is here outlined 
is excellent. There are minor points to which 
exception may be taken by advocates of one thing 
and the other. Some will object to evening classes, 
others to the division into two grades; some will 
want the thick sandwich system or nothing, and 
others will have nothing but the thin. But we do not 
think that any one who will look at this memo- 
randum on broad grounds can fail to agree with us 
that it is an admirable statement of the aims of 
technical ———T education and the means of 
attaining them. e must reserve to another 
occasion some discussion of the application of the 
principles involved to the general education of 
engineers. The separation of the youths into two 
classes—those who can. afford, and those who 
cannot afford the larger education —presents a sub- 
iect which has not received the attention it deserves. 
Much confusion has been caused at several of the 
debates upon technical education by the fact that 
the same class of student is not always in the minds 
of the various speakers. One manager thinks only 
of the class who can afford a college course, and 
another only of those who are usefully defined in 
the Ordnance pay-sheets as “ trade lads ;’ whilst a 
third party, generally the pure educationalists, 
reduces them all to one level by making all educa- 
tion free. We are disposed to think the Ordnance 
Factories are doing right in taking facts as they find 
them, and recognising that there are two distinct 
classes for whom different forms of education are 
desirable. 


ELECTRIC LOCOMOTIVES. 


Orinton is still divided as to the comparative 
merits and demerits of the electric train and the 
electric locomotive. Under the first system one, 
two, or more of the coaches are fitted with motors 
and propel themselves, and draw those vehicles not 
0 fitted. The electric locomotive on the other 
hand, takes the place of the steam locomotive, and 
does just what that engine does—and, it is argued, 
a good deal more. So far, the use of electricity on 
the railway has in this country been confined to 
suburban traffic ; and for this the balance of advan- 
tage seems to be in favour of the motor train. For 
long-distance, fast and heavy work, the electric 
locomotive is favoured—at all events, in the United 
States; and we shall confine our attention just now 
to a consideration of it and the steam locomotive. 

The most complete example of traction by electric 
locomotives is afforded by the New York Central 
Railway. The engines on this line have already 
been fully described in our pages, but it is advisable 
to state here that the total weight of the engine is 
nearly 84} English tons, the weight on the driving 
wheels 60 tons, the diameter of the driving wheels 
44in., nominal horse-power 2200, possible horse-power 
3000, drawbar pull 20,400 lb. to 32,000 lb. In the 
~~ tests a speed of 30 miles an hour has been 
reached in one minute with a train of 431 American 
tons, including the engine—a very satisfactory per- 
formance. It is claimed quite correctly that the 
electric locomotive can pel. sone A a train much more 
rapidly than can a steam locomotive. The result is 
due not so much to the greater pull of the electric 





locomotive at first as to the way in which, even 
while the speed increases, the pull is maintained, 
whereas with the steam engine the tractive effort 
rapidly declines with the velocity. We need 
scarcely say that a steam engine weighing even 
with its tender 844 tons, would have not the least 
difficulty in hauling behind it a train weighing 
300 tons at 30 miles an hour. But it would pro- 
bably not attain that velocity in one minute on the 
level. It must not be forgotten, however, that the 
driving wheels of the electric locomotive are very 
small. A steam locomotive, with 20in. cylinders, 
26in. stroke, and wheels only 3ft. 8in. in diameter, 
would have a tractive effort of about 236lb. per 
pound of average effective cylinder pressure. 
Taking this last as only 100 lb, we have 
an easily reached drawbar pull of 23,600 lb. 
and a possible starting effort with 150 lb. in the 
cylinder of nearly 36,000 lb., or more than that of 
the electric locomotive. At 30 miles an hour, and 
100 lb. average effective pressure, the indicated 
horse-power would be over 1800, or not much 
behind that of the electric engine; but the latter 
would no doubt maintain its tractive effect in a way 
not possible with the steam locomotive. So far, 
then, we may concede that as concerns accelera- 
tion and the benefits which it confers on the 
conduct of traffic, the electric locomotive has the 
advantage. But rapid acceleration becomes of 
little or no importance or pecuniary value, direct or 
indirect, for long run traffic. It would not make 
the slightest difference to the running of a Great 
Western train to Birmingham without a sto 
whether one minute or five minutes were expend 
in getting up to full speed. The comparative merits 
of the two systems of traction must be fought out 
on other considerations altogether when we come 
to deal with main line express traffic. We may 
admit without a moment’s cavil that for special 
conditions of metropolitan traffic it is worth while 
to sacrifice much, and to spend a great deal of 
money, in order that trains constantly starting 
and stopping may be got away and pulled up with 
as much promptitude as the passengers can endure ; 
but with such trains we have nothing for the 
moment to do. If electricity supplants steam on 
main line traffic it must be because it possesses 
some special advantages over steam with which 
acceleration is not concerned. 

So far, no high-sp3ed long-distance running has 
been regularly attempted by an electric locomotive, 
or, indeed, by electricity at all. The work done in 
this direction in Germany and Italy has been purely 
experimental, and by motor trains. But such as it 
is, it inno way favours the hope that to work railway 
traffic by electricity will effect an economy. Itis afact 
not generally known, that the cost of coal per mile 
on our tube railways is very nearly twice that 
required for steam locomotives. In the face of 
such a fact it is, of course, useless to infer that the 
cost of a horse-power in the generating station is 
very much less than that of a horse-power deve- 
loped by a locomotive engine. We are not at all 
concerned with statements of this kind. To propel 
a given train by steam requires, say, 361b. of coal 
per mile; to do the same thing by electricity 
costs 72lb. or thereabouts per mile. There is 
much reticence manifested about coal consumption 
by those in charge of power houses; and if we have 
been led into error, nothing will give us more 
pleasure than to publish the latest corrected figures. 
But we have no doubt that we are substantially 
accurate when we say that the expenditure of fuel 
per train mile is much greater with electricity than 
steam. The capital outlay which would be required 
before the electric locomotive could supersede steam 
is enormous; and its expenditure could only be 
justified if advantages could be secured which 
would greatly add to the popularity of a given 
railway, and induce a large influx of money as a result 
of that popularity. If, now, we examine the argu- 
ments urged in favour of a change, it will be 
found that they are invariably based on the 
assumption that speeds very much higher than 
any now in use can be reached. A board of 
directors called upon to consider a scheme for electri- 
fying a main line may therefore narrow the range 
of taeir consultation in the first instance to the 
question of whether in order to secure another 10 
or 20 miles an hour, it would pay them to incur an 
expenditure of so many hundreds of thousands of 
pounds. There is the secondary consideration that 
it may cost less to haul trains by electricity than 
by steam. This may be so—we do not say that it 
is not possibly true ; but we do say that there is no 
evidence available on the subject one way or 
another based on facts. If we take the capital 
outlay into consideration, there is very good 
reason to think that haulage on main lines by the 
electric locomotive would be more expensive than 
the present system. It is, however, always unwise 
to dogmatise, and the questions involved are well 





worth careful discussion ; but discussion of the kind 
must be based on experience to be of value. It is, 
perhaps, too much to expect as yet the publication 
of detailed statistics of, say, the Liverpool and 
Southport Railway, but figures must be available 
very soon. They will not apply, of course, with 
minute accuracy to the working of main line traffic, 
but they will be very useful in many ways in 
enabling the railway world to form opinions as to 
the propriety or the reverse of considering the 
extended use of electricity in main line traffic at no 
very distant date. 
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THE NEW SHORT RIFLE. 


On Tuesday last, Major the Hon. T. F. Fremantle 
delivered before the United Service Institution an able 
lecture, entitled “ Modern Military Rifles.” This lecture 
evoked a discussion which turned largely upon the new 
short rifle. The standing of those taking part in the dis- 
cussion—many of them military men of much experi- 
ence—gave great weight to what was said. The pre- 
vailing view held by the majority of the speakers was not 
in favour of the proposed new arm, but there was con- 
flicting testimony. On the one side there were those who 
maintained that to adopt a course which in any way 
tended to inaccuracy in the weapon-was a vast mistake. 
On the ‘other it was asserted that too great accuracy was 
superfluous. In support of this assertion it was con- 
tended that in such a battle.as that at Mukden, where 
the fight lasted twelve days, and where probably some 
400 rounds a day were fired per man, the accuracy of the 
rifle was impaired at the end of the first day, and the 
gun had ceased to be accurate at all at the end of the 
twelve days—days of the hustle of battle, when it was 
impossible properly to clean the barrel. The wear and 
tear, added to the corrosive action of the fouling, would 
have done their work. The large amount of hand-to- 
hand fighting in the Manchurian war was, it was urged, 
partly due to this cause, and partly also to the want of 


stopping power in the bullet. The latter would go 
through almost anything, but that was not what was 
wanted. One speaker went so far as to say that 


mushrooming bullets will have to be used in the 
future. Then, again, as regards range, it was pointed 
out that in the Boer War, though firing was sometimes 
done at the full range of the weapon, yet nothing effective 
was accomplished at over 800 yards. It was never diffi- 
cult to get within this range without serious loss. Hence 
it was argued that the modern idea of extended carry for 
the bullet was, if not wrong, at all events useless. Flat 
trajectory was another matter ; all were in favour of that. 
The general conclusion arrived at appeared to be that in 
neither the existing nor the proposed weapon had we got 
as gi an arm as might be provided. Indeed, one 
8 er—albeit himself the inventor of a breech action—- 
stigmatised the existing breech action as a “ conglomera- 
tion of compromises garnished with makeshifts.” The 
backsight of the new short rifle was commended, while 
the protected foresight was condemned as being puzzling 
to the eye and inimical to quick firing. Now, we have 
in a past issue given our views regarding this short rifle. 
We have said that the average rifle is much more likely 
to be more accurate than the average man who fires it— 
especially in the heat of battle. There is undoubtedly 
much in the contention that the high velocity hard-cased 
bulletin conjunction with a high nitrate explosive such as 
cordite have a quickly deleterious action on the barrel. 
The discovery of a non-corrosive powder with all the good 
properties of cordite would be of more value than, say, 
100 yards greater range. It stands to reason that a man 
fighting day and night cannot have time to clean his rifle, 
and the damage may be done in an hour or two. But, 
when all is said and done, the new short rifle is stated to 
be no worse, at all events, in its action than the present 
Lee-Enfield, while it is said to be handier, and it is a 
little—not very much—lighter. On the other hand, it 
has a heavier kick, and will not, we think, keep its 
accuracy as well as the present weapon, and it is 5in. 
shorter—the shortest but one with its bayonet of the 
rifles of the world. The long Lee-Enfield has done some 
hard work, and done it reasonably well, according to all 
accounts, and the suggestion made by one speaker, and 
endorsed by others, that the new short rifle should have 
an exhaustive trial under war conditions and on a large 
scale before being finally adopted, is worthy of the 
Government’s earnest consideration. 








ARMOURED CONCRETE Dam.—The wide range of application 
of armoured concrete or steel concrete construction includes 
large river dams, but a peculiar type of dam is that built by 
the American Wood Board Company for the power plant of its 
new factory. This dam is 300ft. long, 52ft. wide on the base, 
and 25ft. high. It is of cellular construction, with transverse 
walls 7ft. apart, with lines of longitudinal girders between 
them. There are also two floors, forming three tiers of cells 
about 7ft. 6in. high. Arched openings allow of passage 
through the dam at the bottom and under the crest. The 
covering or deck is an 8in. inclined sheet of concrete, in- 
creased to about 16in. at the rounded crest. On the upstream 
side the slope ends in a toe wall in a trench cut in the rock. 
On the downstream side the toe curves outward to throw the 
water away from the foundation, and through this apron are 
openings to drain the interiorofthedam. The floors, girders, 
partition walls, and deck, are all reinforced with steel bars. 
Much of the work was done with the thermometer at 4 deg. to 
14 deg. Fah., when all concrete materials had to be heated, and 
one quart of dry salt- was added toeach cubic yard of concrete. 
The sand was heated by steam pipes led through the bin, 
while the stone and gravel were heated by being piled over a 
flue from a furnace,'in which a coal fire was maintained. The 
water was heated to 150 deg. by exhaust steam from the 
engine driving the concrete mixer. As the connecting of 
each section was completed tarpaulins were stretched across, 
but no means of heating the enclosed air were provided, 
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THE JAPANESE BATTLESHIP KASHIMA. 


Last week we gave a detailed account of the first-class , 
battleship, which was launched at Elswick on the 22nd inst. | 
by Sir W. G. Armstrong, Whitworth and Co. We also gave 
an interesting series of engravings showing this vessel at 
various periods of its construction. Above we are enabled to 
give two engravings, reproduced from photographs taken of 
this fine vessel as she went down the ways. The beauty of 
her lines. may be fully realised from these two views. The 
picturesque Japanese custom of releasing pigeons and coloured 
pieces of paper from a ballon fixed to the bow was adhered to 
in this gegse. The pieces of paper may be seen floating away. 
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LLOYD’S REGISTER OF SHIPPING. 


THE Glasgow Committee of Lloyd’s Register of British and 
Foreign Shipping held its annual dinner on Saturday evening, 
the 25th curt., in the Windsor Hotel, Glasgow. Mr. George 
Manro Kerr, chairman of the Committee, presided; and the 
company numbered over 130. 

Professor J. H. Biles, LL.D., proposed ‘‘ Lloyd’s Register,” 
which was, he said, an international society. It started with a 
Welsh name, with an English origin, and with its strongest 
representation in Scotland. It had now a name that was known 
all over the world as one which stood as a certificate of the best 
work. In the fierce competition among shipowners the road to 
temporary success sometimes lay in producing a structure which 
would carry the greatest amount for the least possible first cost, and 
they realised that in the ultimate limit of thiscompetition ships would 
be built which would not be as strong as they might be. So they 
agreed to settle their differences as to the amount of strength 
that should for the moment be put into ships by referring the 
matter to Lloyd’s Register. Lloyd’s had for over seventy years 
carried on that process of arbitration between shipowners and 
shipbuilders, and while it served the best interests of the ship- 
owners it prevented a casual re!apse into weak structures. It was 
a private institution, and there were not many such institutions 
that fulfilled so efficiently functions that might perhaps have been 
fulfilled by Government, but were, as a matter of fact, better 
fulfilled by private enterprise supported in the loyal way in which 
shipbuilders and shipowners supported Lloyd’s. ‘The way in which 
Lloyd’s had settled the freeboard question, as between shipowners 
and those who went to sea in ships, gave the society a permanent 
place in the hearts of the people in this country. Between the 
shipowner and the shipbuilder, and the underwriter occasionally, 
Lloyd’s occupied the position of arbiter. This duty the society 
carried out very well. When there were special ships to be built 
which the rules did not quite provide for, L!oyds were always ready 
to take up the matter in a scientific way and give the best all-round 
result. In looking back over the history of the society they could 
not help feeling that while at times some builders and owners, who 
had been anxious to do better than had ever been done before, had 
been held in check by Lloyd’s, the Register had done its work 
very well. 

The Chairman, in replying, gave an exhaustive account of the 
origin and early history of Lloyd’s as an insurance institution and 
of Lloyd’s Register, how they were related to each other, and how 
the Glasgow Committee stood in relation to both. As the result 
of a great depression in the shipping trade, the number of sub- 
scribers on the register book fell from 721 in 1834 to 621 in 1836, 
The then chairman, Mr. Chapman, had himself to provide money 
to help to pay the salaries of the surveyors, But immediately 
after 1836 a flow of prosperity came to the Register, and in 1884, 





their jubilee year, there were 3500 subscribers. Now, in 1905, 
there were 5625 subscribers, besides 2100 subscribers to a yacht 
register. There had only been three chairmen of the society. 
Mr. Chapman occupied the position for forty-five years, and was 
succeeded by Mr. W. H. Tindal, while the present chairman was 


Sir John Glover, a man of affairs who took a thorough interest in | 


the society, and gave an immense amount of time to its work. The 
Glasgow Committee had been in existence only about five years. 
It consisted of fifteen members, and a certain number of these 
were members of Lloyd’s Committee in London. The whole 


interest of the society was to ensure a good ship, and the staff was | 


always willing to consider any recommendations from shipbuilders. 
They had now one shipbuilder on their Committee, and for some 
years past they had had a Technical Committee, and no new rules 
were passed unti] they were considered and approved by this 
Committee. 

The toast of ‘‘ The Staff of Lloyd’s Register” was proposed by 
the Hon. J. C. Burns, and responded to by Mr. H. J. Cornish, 
chief surveyor, London, 

Mr. Thomas J. Dodd, principal ship surveyor at Glasgow, also 
responded to the toast. 








THE JUNIOR INSTITUTION OF ENGINEERS. 


Visits of this Institution have recently taken place to the 
Brockie-Pell Are Lamp Works, Worship-street, London, and to the 
New Ritz Hotel, Piccadilly, where the skeleton-cage system of 
construction was seen. 
were received by Mr. James Brockie, the inventor of the Brockie- 
Pell lamp, who gave a very interesting account of its development 
and construction, and described generally the necessary character- 
istics of an efficient arc lamp. In the workshops a number of 
lamps of different types were shown in course of manufacture, and 
in the testing room demonstrations were carried out to illustrate 
the effect on the arc of two methods of regulation, namely, 
differential—main coil and shunt coil working in opposition—and 
shunt coil only, the result shown being that with the shunt coil alono 
the current might be varied very considerably without affecting the 
length of the arc, whereas with the differential method the 
variation in length of the arc was very considerable with the same 
change in the current strength. The two lamps were run in series 
so that each had the same current passing through it. The party 
visiting the new Ritz Hotel were shown over by Mr. J. P. Bishop, 
A.R.I.B.A., joint architect with Messrs. Mewes and Davis, and 
Mr. Adam Hunter, Assoc. M.Inst. C.E. The hotel, which is being 
constructed by the Waring-White Building Company, for the 
Carlton Hotels Company, is situated in Piccadilly, adjoining the 
Green Park, and occupies the sites of the Old Bath Hotel and 
Walsingham House, It has a frontage to Piccadilly of about 230ft. 
and an average depth of about 100ft. The height from the street 
level to the top of the building is about 110ft., and the basement 
fioor is 20ft. below street level. There are ten floors, including the 
basement, lower ground, and ground floors. The front of the 
building is carried up to within 2}ft. of the roadway in Piccadilly 
and an arcade formed over the pavement. This arcade will forma 
special feature of the building. The foundations are on the London 
clay at a depth of about 26ft. below the roadway. A feature of 
special interest is the method which has been adopted for con- 
structing the building. The type of construction is known as the 
“cage skeleton construction.” The new Ritz Hotel affords the 
largest example of the type in this country. A skeleton of steel 
framework capable of carrying the whole dead weight of the walls, 
floors, and roof, in addition to the live loads and wind pressure, is 
being erected and is at present nearly completed. The walls are 
supported on girders at the level of each floor of the building. 
They carry no loads, but simply act as a protection from the 


p.m. 


At the former establishment the members | 
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weather and for decorative treatment. The total weight of the 
building with the live loads is carried on the steel columns. 
Generally, the columns rest upon cast iron base-plates about 3ft. to 
4ft. square, which in turn rest upon a grillage of steel beams 
embedded in cement concrete of sufficient area to distribute the 
load over the ground with a minimum depth of foundation. 
Cantilever foundations have been adopted for some of the columns 
next the adjoining buildings, so as to retain the whole of the 
foundations within the site. Some of these foundations may be 
seen in the basement. The building is of fireproof construction 
throughout. The whole of the steelwork will be encased in masonry 
or concrete. The floors and roofs are being constructed of concrete 
steel on the Columbian system. 








THE INstiITCTE OF Sanitary ENGINgEERS.—The following meet- 


| ings have been arranged :—April 5th—Election Committee at 


3 o'clock p.m.; Examination and Literary Committee at 5 o'clock 
p.m. April 19th—Finance Committee at 3 o'clock p m.; Organis- 
ing Committee at 5 o’clock p.m.; sessional meeting at 7 o'clock 
Paper by Mr. E. R. Palmer (Fellow). 

INSTITUTION OF ELECTRICAL ENGINEERS— MANCHESTER SECTION. 


—The annual general meeting of the Section will be held at the 
| University (Physical Laboratory), on Tuesday, the 11th April, at 
| 7.30 p.m., for the election of chairman, vice-chairman, honorary 
| secretary, and twelve members of committee for next session. 
| Mr, J. Frith, A.M.I.E.E., will read a paper on ‘‘ Labour-saving 


Formule in the Design of Direct-current Dynamos. 

AUTOMOBILE MUTUAL PROTECTION ASSOCIATION.—The annual 
general meeting of the Automobile Mutual Protection Association 
was held at the Agricultural Hall, Islington, N., on Saturday, 
when the chair was taken by the president, the Karl of Shrews- 
bury and Talbot. The report states that there are ninety-one 
members on the register, and refers to the various patent ques- 
tions which have been taken up by the Society during the past 
year, to the work of the Mechanical Transport Committee, and to 
the establishment of an International Joint Committee on trade 
matters. The balance in hand at December 31st was £653 16s. 7d., 
apart from a reserve of £1000 on guarantees. The report was 
adopted. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—There was an 
attendance of over 300 persons at the tenth annual Cinner of this 
institution, which took place in the Hamilton Hall, Liverpool- 
street Hotel, on Saturday last. Professor Kennedy occupied the 
chair, and in proposing the toast of ‘‘ The Association” spoke in 
complimentary terms of the aims of this useful society, and re- 
marked upon the rapidity with which it had grown, show.ng that 
it supplied a want amongst engineers whose work consisted in the 
taking charge of engineering plants belonging to public bodies. 
Mr. J. Patten Barber, M. Inst. C.E., responded to the toast in a 
speech which was interesting without being heavy, and was 
brightened by touches of humour. The toast of ‘‘The Chair- 
man” was given by Mr. W. T. Hatch, M. Inst. C E., the president 
of the Association, who enlarged upon the many-sidedness, and 


‘| enumerated the remarkable versatility, of Prof. Kennedy as an 


engineer. The toast, ‘‘Our Authorities,” was proposed by Mr. 
W. C. Clifford-Smith, M. Inst. C.E. The dinner and toast list 
were interpersed with some pleasant music, and the density of the 
fumes of the fragrant weed was periodically reduced by a num- 
ber of powerful electric fans which the hotel proprietors have 
thoughtfully provided. It seems unfortunate, however, that these 
useful appliances cannot be operated with less noise. The hum of 
the motors when all were in operation resembled very much the 
passage of an electric tramcar through the room. We understand 
that the membership of the Association has now reached 250, 
which is remarkable considering how recently it came into being. 
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NOTES FROM SOUTH AFRICA. 
(By our own Correspondent.) 
JOHANNESBURG, February 11th, 1905. 

DvurinG the month of January nothing occurred in the 
nining trade beyond the regular steady business, and there is 
little of special interest to record. The margin of profit in 
local business is very small, owing to the keen competition 
in the trade. There is, too, a growing tendency towards 
direct importation ; at any rate, in the case of most large 
orders, the cost of procuring by this channel is set off in 
comparison against the locally quoted lowest prices. When 
the cost of running a Johannesburg establishment is con- 
sidered, it will be seen that, unless some such sentiment as 
esprit de corps asserts itself in favour of local purchase, large 
orders for material may be frequently more favourably 
placed abroad. A good deal of this grievance is hinted 
at, and it is quite possible that an accentuation of what 
is considered to be a hardship may lead to a popular out- 
burst of feeling in the matter. 

The work in connection with the electric tramway service 
is being pushed forward very rapidly, and it is expected that 
the first part of the service will be opened before the end of 
the year. This, of course, is a municipal undertaking, and 
the experiment of the big gas power plant is being awaited 
with the greatest interest. The local coal has been con- 
sidered, from the results of analyses, to be most suitable for 
the production of power gas, but, on the other hand, 
engineers of great experience with gas-power plant in other 
countries do not agree with them. In a few months we 
shall, however, know all about it, so further speculation is 
needless, and, in fact, futile, the order being in process of 
execution. 

The January output of gold for the Transvaal has been 
otticially declared at 369,258 oz., of value £1,568,508; or 
6094 oz., value £29,708, more than the production for the 
preceding month, December, 1904. This result is not quite as 
satisfactory as was expected, considering the large increases 
that have occurred in the unskilled labour supply, but the 
declaration of the various companies have evidently allowed 
for a bit kept in hand to swell the February returns, which 
would otherwise be likely to appear small, that month being 
short of three working days, and having, in addition, to cope 
with the disturbing influences of the Chinese New Year. The 
record month of August, 1899, still shows ahead by about 
£150,000 over the value of last month’s output, but it is con- 
tidently expected that a new record will be established within 
the next three months. In the face of the continued agitation 
in England against the employment of the Chinese labourers, 
who are, of course, largely responsible for the upward move- 
ment of the mining industry, one feels bound to reiterate the 
fact that there is not a word heard now in the shape of local 
protest from any section of society. Those who were most 
prominent in their opposition previous to the advent of the 
Celestials have lately publicly recanted, and not a murmur is 
raised by the labour party, the white workman now plainly 
seeing that the change is as good for him as it is for the whole 
industry, and, in fact, the whole country. 

The report just to hand of the ‘Inter-colonial Commission 
on Native Affairs shows very clearly the absolute inability of 
the South African native to supply the labour’ requirements 
of the sub-Continent. As the result of careful calculations, 
the Commissioners have found that, taking the South African 
Colonies as a whole, there is an estimated constant demand 
for 782,000 native labourers, as against an estimated con- 
tinuous supply of 474,472. In other words, South Africa 
requires to-day 307,500 more native labourers than it can 
obtain—a most significant fact, and one that amply confirms 
the finding of the Transvaal Labour Commission. Complete 
justification is also afforded for the passing of the Labour 
Importation Ordinance, it being once more proved to be an 
economic as well as .an industrial necessity. Another 
important fact brought to light in the published statistics is, 
that only 15 per cent. of the native African labourers 
employed in the Transvaal mines are drawn from British 
South Africa ; so that the gold industry of the Rand, while 
it supports in so great a measure the whole industrial and 
commercial life of South Africa, does not draw to any 
appreciable extent upon the common supply of native African 
labour. Unfortunately, the Commissioners are unable to 
suggest any large remedy for dealing with the shortness of 
307,500 native labourers, and they rely mainly on the gradual 
creation of conditions under which ‘‘ economic’’ pressure 
can be brought into more effective operation. 

The deliberations of the Inter-Colonial Railway Confer- 
ence, which was held quite recently in private in Johannes- 
burg, dealt for the most part with the subject of the freight 
charges at present levied on through goods coming from 
the ports. The main object of the Conference was to dis- 
cover some common basis of agreement with regard to the 
through rates from the Cape and Natal ports, as compared 
with those from Delagoa Bay. On going into the figures 
presented, the Conference decided that the rates at present 
obtaining tended to increase the Delagoa Bay traffic at the 
expense of that coming vid Cape and Natal ports, Port 
Elizabeth being especially badly off in this respect. 

The representatives of the Central South African Railways 
strongly opposed a proposal that the through rates from 
Kast London and Durban should be reduced to the level 
of the Delagoa Bay rates, Port Elizabeth and the Capetown 
rates being reduced in proportion, on condition that no new 
line for sea-borne traffic should be constructed without the 
consent of all the administrations. This proposal was there- 
fore withdrawn. The Conference then agreed unanimously 
that an equitable adjustment of these rates should be made, 
and that the Governments of British South Africa should 
approach the Portuguese Government, with a view to 

obtaining their consent to a reduction of the present prefer- 
ence in favour of Delagoa Bay. It then became necessary 
to fix the amount of the proposed reduction. With two 
dissentients, the Conference agreed to reductions of the exist- 
ing differences in the through rates from Lorenzo Marques 
on the one hand, and those from Durban and East London 
on the other, the reductions varying from 5s., 4s. 2d., and 
1s. 8d. per ton, according to the class of goods. It was also 
agreed to reduce the difference at present existing between the 
rates from Port Elizabeth and those from Durban and East 
London, 

The advisability of further amalgamating the through lines 
was also discussed by the Conference. While agreeing that 


no system of common management could be instituted at 
present, the Conference passed a resolution to the effect that 
the only satisfactory solution of questions relating to through 
rates was to be found in the common management of the 
through lines and the pooling of receipts, profits to be divided 
on-a fixed basis. 


Considering the fact that all the rail- 


ways are under the control of the several Governments, 
and that therefore public interests are alone to be considered, 
there seems a fairly reasonable prospect of the desired reforms 
being secured. 

The Transvaal Government has lately ordered from Messrs. 
J. Buckton and Co., Limited, Leeds, a 200-ton testing 
machine. The machine is required to complete the equip- 
ment of the Mines Department Mechanical Laboratory, 
where a large amount of testing work is carried out, not only 
on winding ropes, but on all classes of structural material, 
both imported and locally produced. The most powerful 
machine installed up to the present is a 50-ton Buckton, but 
the more powerful ropes coming into use for the deeper level 
mines have necessitated the new machine, so that these may 
be broken whole. 








CLOSING BULKHEAD DOORS BY 
ELECTRICITY. 


Arrer several years of costly experiment with pneumatic 
and hydraulic systems for operating bulkhead doors and 
armoured hatches aboard warships, both systems have been 
abandoned by the American navy in favour of an electrical 
system. The first electrical installations are now in working 
order on the Colorado and Pennsylvania, the new 13,500-ton 
armoured cruisers. Thirteen other cruisers and battleships 
now building will be similarly equipped. The defects de- 
veloped in the hydraulic and pneumatic systems, due mainly 
to the difficulty experienced in the American navy in keep- 
ing the valves and packings in working order, have, so it is 
alleged, been overcome in the electric system, and naval 
authorities, including many who have heretofore opposed, as 
necessarily ineffective, all power doors for bulkheads, are 











VERTICAL DOOR—PARTLY OPEN 


said to have given the new electrical system which we are 
about to describe unqualified approval. 

For this system, which is known by name of the ‘‘ Long 
Arm”’ system, it is claimed that it is not subject to the defects 
of the others which have been tried in the United States 
warships, and that it complies in every way with the specifi- 
cations of the Navy Department, which provides that power 
doors or armour hatches ‘‘ must be capable of permitting 
operation on the spot by power or by hand from either side 
of the bulkhead or deck,’’ and ‘‘ be capable of being closed by 
power, simultaneously from an emergency station.’’ It is 
further provided that when the doors are shut and the 
emergency switches closed any door may be opened by a man 
at the door to allow him to pass through in performing his 
duties, but after he has passed through and released the con- 
troller handle the door will again close automatically. 

The equipment of the ‘‘long arm’’ system may be out- 
lined as follows :—(1) An emergency station, situated usually 
in the pilot-house or some convenient place above the deck. 
(2) The power-doors or hatch-gears, supplied with three inde- 
pendent mechanisms. (a) The switch, by which a man at 
any door can open and close it at will from either side. (6) 
The switch, operated from the emergency station, by which 
the door is closed upon the approach of danger. This emer- 
gency switch, although permitting absolute control, ma 
have its operation suspended temporarily ‘by the hand switc 
just mentioned. In such acase the emergency station switch 
will close the door as soon as the hand controller is released. 
(c) The limit switch, by means of which the current supply- 
ing the motor which provides the power for closing and 
opening the doors is cut off when the door has closed and 
become locked, or has encountered an obstacle to full closure. 
This switch has mechanical connection with the door or 
hatch-plate, and is so arranged that it will cut off the current 
from the motor, and thus prevent blowing out of the fuses. 
An interesting feature of this part of the mechanism is that 
by which the switch is made again to close the circuit to the 
motor and thus to finish closing the door after an obstruction 





is removed. The makers give, as an example of this, an 








inflow of water washing away coal obstructing a bunker 
opening. When the coal is washed away it is said that the 
door will automatically close itself. 

The door and hatch-gear motors are direct-current, 
reversible, iron clad, bi-polar, of a construction suitable for 
intermittent service. They are entirely enclosed in water- 
tight cases, and are said to be capable of carrying large over- 
loads without heating or injury. 

The emergency station consists of two parts, one a water- 
tight case containing the mechanism for controlling the 
circuit running to each door or hatch-gear for closing the 
same, and the lamps to indicate the closure; the other, a 
case containing the fuse-box, in which each wire is supplied 
with the proper fuse. The wiring required for a complete 
installation of the system is said to be simple. 

To explain the operation of the ‘‘long arm’”’ system the 
makers say that it is perhaps best to imagine an actual 
instance in which it would be called into play. Suppose 
that the Colorado is in danger of being rammed, or that her 
hull has been punctured by a torpedo, the officer of the deck, 
or the one first aware of the danger, will ‘‘ press the button ”’ 
of the emergency station, immediately releasing the gearing 
driven by a spring and controlled by an escapement. The 
duty of this gearing is then to close the circuit for operating 
the emergency switch in the controller of each door or 
hatch-gear. It does not start all the motors at the same 
time, thus avoiding the necessity for a large supply of 
current. It starts the door motors one after the other at 
intervals of about three seconds, so that twenty-five doors 
and hatch-gears can be closed in seventy-five seconds from 
each emergency station without more than six motors being 








EMERGENCY STATION 


in operation at any ore time. As each door is completely 
closed it automatically completes a circuit running to the 
emergency station, and is there connected with a small 
incandescent lamp placed at the back of one of the discs, 
which are arranged in a series around the edge of the 
emergency station. Each disc is numbered to correspond to 
a door so that the officer in charge can tell by a glance at 
the station whether or not all the doors have closed. 
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THE WOLVERHAMPTON AND DisTRIcT ENGINEERING SOCIETY.— 
At a meeting of this Society, on Thursday, March 23rd, under the 
chairmanship of Mr. P. M. Baker, B.Sc., a paper on ‘‘ Pumping 
Machinery ” was read by Mr. Edward C. R. Marks. After tracing 
the history of large pumping engines from the time of Savery in 
the year 1698 to present-day engines for waterworks and similar 
services, Mr. Marks explained that the present standard practice 
in the building of such engines, both in this country and in 
America, is to employ triple-expansion steam ends of the vertical 
and three-crank type, and to connect the engine cross-heads direct 
to the pump rams. The pump rams are of the single-acting and 
externally packed type. The German practice, introduced by 
Professor Riedler, of employing large water valves, with mechani- 
cal operation, is falling into disuse, for multiple valves are found 
preferable for almost all services. Further, the high piston speeds 
which it was once thought were possible only with mechanically- 
operated valves can be obtained, to the extent required for direct 
connection with an electric motor, by automatic valves, if ample 
waterway be provided. But the work of such “‘express pumps,” 
as they are termed, can now be much more advantageously 

rformed by high-lift turbine type centrifugal pumps. These are 
ideal machines for direct driving by an electric motor. They are 
now made for heads up to 2000ft., and particulars were given 
showing pump efficiencies of nearly 75 per cent. and upwards and 
a combined efficiency—pump and motor—amounting to 70 per cent. 
An interesting comparison was given of the records obtained from 
the tests of a triple-expansion pumping engine, of moderate size 
and of English make, and a similar engine, but of far greater 
dimensions and American make. The latter engine, by reason of 
its large size and the special precautions adopted to prevent loss of 
heat by radiation, gave a little advantage as regards steam con- 
sumption, but it was indicated by Mr. Marks that economy, both 
in first cost and in maintenance, pointed in the direction of the 
employment of two or more of the smaller engines for a given duty 
per than one engine of abnormally large size. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ——- the opinions 0) our 
correspondents, 


THE SCREW PROPELLER. 


Str,—I was p red to hear many curious objections to the 
theory I proposed, but I was not prepared to hear that ‘* Rankine’s 
. definition of the action of the propeller does not at all imply that 
the water must necessarily be actively pushed by the blade.” 
Surely Mr. Napier must have written this without proper reflection ! 
I thought Rankine’s wordiog was as clear as it was possible to be. 
When he says:—‘‘A screw . . . drives a ship by means of the 
forward reaction of the current of water which it sends backward,” 
one can only understand that he meant that—first, the screw 
drives the water back, and secondly, a reaction is caused which 
drives the ship in the opposite direction. 

If 1 am in error in my reading of this, | am not alone, for I fancy 
| remember ia an editorial on the screw propeller in THE ENGINEER, 
—1893-4—the motion of the ship being referred to as a *‘ bye- 
product.” This is, of course, what I am combating. That I ‘‘can 
still learn something from Rankine” is most true—who cannot, if 
he will dig at this extraordinary mine of information !—but is not 
this rather an argumentum ed hominem, and somewhat mequres 
a weak case? If I agreed with Mr. Napier | should be bound to 
think that Rankine’s use of the English language was a bit 
questionable. 

Rankine wasa great genius, but he was not necessarily infallible— 
even Newton was not that—and besides, it was Rankine himself 
who first propounded the ‘‘stream line” theory which I have 
employed against his definition of the action of tho screw 


propeiler. 4 

Mr. Napier must excuse me if I say his letter shows signs of 
hurry. He is kind enough to say my paper was ‘‘eminently 
readable,” but I do not think he can have read it at all carefully, 
or he would not have said that I proceed to show that I do not 
believe that ‘‘an infinite ocean of perfect fluid flowing past a 
stationary body cannot administer to it any endways force.” 
Possibly he was led into this error by a small printer's error— 
unless it was a slip of the pen on my part !—where in ages 
up at the bottom of the page “‘infinite” is printed when it shoul 
be ‘‘finite.” The error is perfectly obvious to anyone who has 
read the paper carefully. : 

Mr. Napier gives some solid facts ge age | the propeller 
problem, but I regret that I have not been able to see them. 
(1) ‘*Except in electrical matters, and there by supposition only, 
engineers oie nothing to do with perfect fluids. The atmosphere 
is a tolerably large ocean and tolerably fluid, yet there is such a 


thing as wind bracing.” : 

Perfectly trae—every word of it! But what has that to do with 
the ‘propeller problem”? I might also say that engineers have 
nothing to do with frictionless pulleys, engines, &c., but books on 
mechanics discuss these things, as do most engineers. If 
Mr. Napier can explain in accordance with Rankine’s stream-line 
theory what the action of the wind is which necessitates these 
wind braces, I should read his explanation with pleasure. (2) 
‘All the phenomena connected with the screw propeller can 
be better explained in accordance with the ordinary principles of 
hydrodynamics than by any system which affects to ignore them.” 
I see no fact here; this is a simple assertion which may, or may 
not, be true according to the interpretation put upon cer- 
tain words. That very comforting word ‘‘ hydrodynamics” might, 
I fancy, be taken to include the ‘‘stream line.” (3) ‘‘ The 
actual design of a screw propeller for a given ship at a given 
speed, in accordance with the principles of hydrodynamics (like 
Epps’s cocoa !—R. de V.) is a matter which requires, &c. kc.” This 
statement, even, might be open to — but it has nothing 
to do with the case, which is ‘‘ How does the propeller act ?” not 
how to design a propeller. Can Mr. Napier explain how a 
propeller acts, in accordance with Rankine’s stream-line theory, 
and, with the further assistance of ‘‘ hydrodynamics” ? 

I aw afraid I cannot quite understand ‘‘ Engineer's” letter. He 
says ‘‘the power to produce this (vortex) is certainly (all the 
authorities say ‘certainly not "—R. de V.) caused by the friction 
and viscosity of the water, and that the latter propensity (+/c) lends 
itself to produce the thrust to impel the vessel forward. What 
could be more clear than this ?” 

It does not appear lucid to me at all. It is asif I said that 
the propensity of the steam in the cylinder of the engine lends 
itself to the rotation of the propeller shaft. i beg to assure him 
that I did not set myself 1o confute the ‘‘ researches, writings, and 
teachings” of Rankine and Froude—I drop their titles from respect 
and not the reverse. No such stupendous or eminently foolish 
task! I am simply 7 to prove that Rankine’s theory of the 
stream line contradicts his theory of the action of the screw 
propeller; whilst as to Froude, I only wish to add three words to 
qualify a statement of his. 

Surely this is not trying to attempt to upset the mechanical—or 
should I not say hydrodynamical /—apple cart. 

‘* A, R,” in his letter, explains what he thinks Rankine meant 
by the wording of his definition, and it appears impossible to 
doubt but that this is the correct interpretation. If one word be 
changed, and he had said “the propelling force can only be 
obtained wh:/s imparting energy of motion to the water,” it is, of 
course, a truism. What he says about the jet propeller is 
undoubted, but it is not to the point. In this case, the motion of 
the vessel isa ‘‘ by-product ;” but a screw propeller and a jet pro- 
peller are not exactly similar. 

As he refers to the “impact” of the screw on the water, he 
would appear not to believe in the stream line; the propeller 
cannot strike the water. 

Mr. Neilson begins his letter by saying :—‘‘ If such a statement 
. . . bas been made or is being made by an authority . . . that 
motion can only be given to the fluid by a screw propeller owing to 
friction . . . then the sooner it is attacked and disposed of the 
better.” 1 think thisisa fairly large order, The deceased authori- 
ties for this were Rankine and Dr. Froude, the great living 
authority, Mr. R. E. Froude, follows in their footsteps. AsI have 
given quotations and references in my paper, all Mr. Neilson has 
to do is w turn up the originals and verify all I have quoted. [ 
think he will find that I have been accurate, and, I hope, just. 
In Mr. Neilson’s remark, the words I have italicised I presume to 
mean that fluid resistance is impossible without fluid friction. The 
resistance of the water is not dve to friction, but is in virtue of 
uid friction. 

Mr. Neilson asks what I mean by an infinite pressure. It is the 
pressure which would be found in Dr. Froude’s ocean, ‘‘ unlimited 
inevery direction,” or thatreferred toin ‘‘ Lamb’s Hydrodynamics,” 
as ‘‘an infinite mass of liquid which is at rest at infinity.” 

In all this discussion it appears to me to be regrettable that none 
of your correspondents attack my paper on its vital point. . 

I founded my theory on the stream line because I thought it 
would be-disputed by no one, since it was formulated by Rankine. 
The whole question in a nutshell is—Can Rankine’s theory of the 
stream line be made to agree with his definition of the action of 
the screw propeller ’ 

If it can, then my theory falls like a card house. If not, well— 
Napoleon said the greatest general was the one who made the 
** fewest mistakes,” R. DE VILLAMIL, 


March 27th. 





DRY AIK BLAST, 

Str,—I gather from the discussion of Mr. Gayley’s results in 
your columns that the general opinion of your correspondents is 
that the saving of coke produced in the Isabella furnace when using 
dry air blast cannot be satisfactorily accounted for on thermo- 
chemical — : 

Some of your correspondents assert that should the moisture in 





the blast be dissociated in the hearth, the heat absorbed is 
ultimately returned to the furnace by re-combination at a higher 
level, Within the last few months, in the capacity of representative 
of Messrs, J. and KE. Hall, the refrigerating engineers, 1 have 
visited a number of ironworks, and have had the opportunity of 
discussing this question with several blast furnace managers 
Without exception they stated that they at once know when water 
is leaking in at the tuyeres by the presence of hydrogen at the 
mouth of the furnace, showing that re-combination to any extent 
does not take place. This opinion was also expressed by the late 
Sir Lowthian Bell in his book on the ‘‘ Chemical Phenomena of 
Iron Smelting.” Every blast furnace manager with whom I have 
come in contact has also been of the opinion that his furnaces work 
better and more economically in dry cold weather than when the 
atmosphere is warm and humid. This view was also held by the 
late Sir Lowthian Bell, who on thermo-chemical principles gave an 
ok nal of a saving of 3-5 cwt. of coal per'ton of iron at the 
Coltness Ironworks during a severe frost, and ascribed the saving 
to the elimination of water from the atmosphere due to the low 
temperature. Beyond this evidence there is a great deal of prima 


facie evidence in favour of Mr, Gayley’s results in the literature of 


the blast furnace. 

Unnecessary complication has been introduced into the discussion 
by considering the action of the stoves, Mr. Gayley does not tell 
us whether he has excess of waste gas over that ne to pro- 
vide steam and work his stoves, or whether he has so little that he 
has to use producer gas or get heat in some other manner; he 
merely states in his paper that in the furnace he saves 3°69 cwt. of 
coke per ton of iron, The object of the discussion should be to 
decide whether such a result can be accounted for upon accepted 
scientific principles. 

Inapaperentitled** The Developmentof American Blast Furnaces” 
—Ivon and Steel lnstitute Journel, 1890, read by Mr. Gayley 
he produced some results obtained in the Lucy furnace which 
were as phenomenal in those days as the results from the Isabella 
furnace, using dry blast, appear to be at the present time, but the 
late Sir Lowthian Bell, in discussing the paper, showed quite 
clearly that the results could be explained on the principles of iron 
smelting, of which he was the discoverer. Sir Lowthian Bell com- 
pared the heat balance of the Lucy furnace with a standard Cleve- 
land furnace, and it ap) that the best course to follow in order 
to determine whether Mr. Gayley’s results are theoretically possible 
—we know they are practically —is to follow the lead of Sir i sethies 
Bell and work out the heat baiance of the Isabella furnace working 
with dry and normal blast. I have accordingly done this, and also 
worked out the heat balance of the Lucy furnace, which is a 
similar furnace to the Isabella, working on the same class of ore, 
and giving about the same output as the Isabella furnace with 
normal blast, and, moreover, the heat balance has been worked out 
by Sir Lowthian Bell, and so acts as a guide, 

The results are given in Tables I. to V. These tables will, I 
think, be clear enough in a general way without explanation ; there 
are, however, some minor details to which I will refer. 


Isabella furnace. | 


Normal 


blast, Ory blast 





18,090 18,09) 
Mesaba, Mesaba, 


50 p.c. 
Lake Lake 
| Michigan, Michigan, 
50 pe. 50 p.c. 
58-5 53-5 


Cubical ‘contents, cubic feet 


Percentage of iron in ore by analys‘s .. | 
Coke per ton of pig, cwt. Bieta og 
Ash in coke, percent... .. .. 
Moisture in coke, per cent. pe a 
urden— 
Limestone .. 
e.. ee 
ar ae ie ee ee 
Loss of ore in fume, per cent. .. 
Blast pressure, Ib... .. 2. .. «. 
», Volume per minute, cubic feet 
» temperature, deg. Fah. .. . 
Escaping g 
Percentage composition by vol. COs .. | 
ww... 


” ” ” 


” ” ” s 

Temperature, deg. Fah. .. 
Ratio of carbon burnt to CO» 

», tocarbon burnt to CO ° 
Output of furnace, tons perday .. 
Average moisture in atmosphere 

cubic foot, grains .. .. .. 
Horse-power of blowing engines 
NUN Sng 0: Ge as | oe 
1.H.P. of ene machine 
Slag per ton of iron, cwts... .. 


per 


ate 10- 


With reference to Table 1.—The iron content of the ore used in the 
Lucy furnace is given as 62 per cent., and that used in the Isabella 
at 53°5 per cent. 

In these calculations the percentage of iron in the ore used in 
the Isabella furnace is taken at 61 per cent., for the following 
reason :-—- 

Mr. Gayley says with normal blast 5 per cent. of the ore was 
carried away in the waste gases ; with dry blast 1 per cent, 

The burden was as follows :— 

Normal blast. Dry blast. 
-- 6,000 .. .. ‘6,000 
Ore - .. 20,000 24,000 
Cuke .. 10,200 10,209 


Allowing for the loss of dust this becomes— 
SED Ss es os “as ot Ze ct 
Ore 2s «soe ee cs co SUG 
Coke .. oe ee 88) 6s 10,200 

Taking the case of normal blast— 

Coke per ton of pig, 19-1 cwt. 
Taking 18-6 cwt. of pure iron per ton of pig. 
Coke per ton of pure iron becomes 20-48 cwt. 

Therefore, 10,200 cwt. coke will yield 579 tons pure iron. But 
this is got from 950 tons of ore, therefore the iron content of the 
ore is 61-8 per cent. 

A similar process shows that the iron content of the ore used 
with dry blast is 60-9 per cent. 

In the case of the Lucy furnace the cinder is given as 10-72 cwt. 
per ton pig, which works out to an iron content of ore 60 per cent. 
which is used in these calculations. 

Should the ore be taken at 53-5 per cent., if merely means an 
increase of slag and transference of heat from radiation to fusion 
of slag in Table V., and will not affect the comparison of the heat 
balances. 

In all cases the moisture in the coke has been taken at -95 per 
cent , a figure obtained from Sir Lowthian Bell's calculations on 
the Lucy furnace. 

In Tables II., IL1., and 1V., the composition of the waste gases 
ery by Mr. Gayley is taken as being by volume, Not being a 

last furnaceman, I had some difficulty in deciding whether to take 
the composition by volume or by weight. In the case of the Lucy 
furnace there is no difficulty, as Sir Lowthian Bell takes the 
composition by volume, and the extent of the oxidation of the 
carbon agrees with his views as to the limited extent to which this 
action can take place. The extent of oxidation of the carbon in 
the Isabella furnace, if the composition of the gases is taken by 
volume, is beyond the limit prescribed by Bell; but, on the other 
hand, if the heat balance is worked out on the assumption that the 
composition of the gases is given by weight, the oxygen balance is 
erratic. I, however, obtained the figures of a hematitefurnace on 


Limestvne.. 


6,000 
28,760 
10,200 





co, 
co 
N 


TABLE I],—Jsabellu Furnace, Normal Blast, 
Composition of waste gases by weight — 


19-02 
+ 20-76 
60-24 


100-02 


Heat developed— 
Coke used per ton of iron 
Less ash and moisture. 


C in limestone 


Leavio, 


C burnt to CO 


C of this burnt to CO, 


Gases weight per ton of iron— 
Total carbon in coke and limest »ne 
Less taken up in iron ead gs 


Nitrogen .. 


Carbonic acid .. 

Carbonic oxide : 
Moisture in coke .. 
Hydrogen in blast .. 


Weight of blast 
Nitrogen .. 
Oxygen 
Moisture .. 


123-98 
per ton of iron 


22-24 
1-05 


97-76 


Crmgerions of oxygen — 


‘otal oxygen in waste gase 


Introduced in blast .. .. 


a stone .. 
ie ore ée 
moisture 


” 


Difference 


Heat ent:ring in blast per ton of iron— 
97-76 x -237 x 882 = 8851 cals. 


Heat carried off in waste gases — 
123-938 x -24 x 281 = 8854 cals. 


co 
N 


Carbon. 


Carbon, 


Oxygen, 
+» 13-83 
11-86 


5-19 


25-60 
Total carbon in coke 
and limestone. 
19-lewt, 
2-09 ” 


17-01 
96 


14.00 


} 17-97 ewt. 
16-05 x 2400 = 88,510 
6-89 x 5600 = 85.8.0 
74,820 
17-97 
-60 
17-87 
Oxygen. 
Ww 
14-685 


81-75 


74-47 ) Volume at 75 deg. Fah , 36,280 cubic {ot 
J 


per minuto 


TABLE LLI.—Jsahella Furnace, Dru Blast, 
Composition of waste gases by weight— 


CO» .. 


- 


Heat developed— 
Coke used per ton of iron 
Less ash and moisture 


Cin limestone .. 


Leaving C burnt toCO .. 
of this U burnt to CO, 


Gases, weight per ton of iron— 
Total carbon in coke and limestone .. 
Less taken up in iron oo (oe 


Weight of carbon in g ses 


Ni 


trogen. . 
Carbouic acid 
Carbonic oxide 
Waterincoke .. 
Hydrogea in blast 


58-75 
22-90 .. 
18-23 .. 
“15 
-02 
100-05 


Weight of blast per ton of iron — 


Nitrogen .. 
i ir sy 


Moisture .. 


76-53 


Camparison of oxygen — 
Total oxygen in waste gase; 
Introduced in blast .. .. 


6 stone 
yh ore .. 


Difference 


Heat entering in blast per ton of iron— 
76-53 x «287 x 454 = 8235 cals. 


Heat carried off in gases per ton of iron— 
99-88 x -24 » 


x 191 


TABLE I V.—Lucy Furnace 


Composition of waste gates by weight 


co. 
co 
Ria 


17-50 
25-90 
56-60 


100-00 


Heat developed — 
Coke used per ton of iron 
Less ash and moisture 


Cin limestone .. 


Leavin 


Cburnt toCo .. 


rf 
of this C burnt to CO. 


Gases, weight per ton of iron— 
Total carbon in coke and limestone. . 
Lesstaken upiniron .. .. .. .. 


Nitrogen... 
Oe 6s « 
. eS ae 
Water in cuke 
Hydrogen 


bie, of blast per ton of iron— 

Nitrogen... .. .. 55 
Oxygen .. . 
Moisture.. 


55 

17 

25-2 
16 
05 


97-42 


16-4 
62 


72-02 ewts. 


Comers of oxygen— 

‘otal oxygen in gases .. 
Introduced in blast .. 
Moisture in blast .. .. 


OS se 
Stone.. 


Difference 


Heat entering in blast per ton of iron— 
72-0: 


2-02 x +287 x 593 = 


Heat carried off in gases— 


97-42 x +24 x TL = 


Carbon. 


Carbon. 


Carbon. Oxygen. 
os. ee | 
7-816 10-42 

27-09 

Total carbon in coke 

and limest me. 

15-41 ewt. 
1-69 ,, 

18-72 
-93 

12-79 x 240) = 80,70) cals. 
6-24 x 5600 = 84,940 ,, 


14-06) 


} 14-65 


65,640 ,, 


14-65 cwts, 
‘60 ,, 


14-05, 
Oxygen. 
.) 16-67 
10-42 


6-244 
7-316 


27-00 


14-06 


58-75 | Volume at 22 deg. Fuh., 32,140 cubic fect 
7-55 t 


per minut. 


27-02 cwts. 


92 


= 4577 cals, 


, Normal Blast, 


Carbon. Oxygen. 
4-8 -- 12-70 


11-12 .. 14-78 
27-48 
Total carbon in coke 
and limestone. 


}. 
15-92 
16-8 cwts. 
1-84 ,, 
cen ” } 16-04 cwts. 
13-88 x 2400 33,500 
4-67 = 5600 = 26,20) 
59,700 
16-04 
60 


15-44 
Oxygen. 
: 12-88 

14-49 


62 
80 
26-78 


4 
19 
5-4 


1 


Volume at 60deg. Fah., 23,740 cubic feet 


per minute. 


26-78 cwts, 


10,200 cals, 
4,000 cals, 
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the North-East Coast, which gave the average analysis of gases 
over a week’s work :— 


By volume. By weight. Carbon. 
CO» a Re. ce SD ee ee BB ce 
ee: a ene) eer 
N 6a: 05 CER ca) nn ORE i is oe — 


‘These figures support the view that the composition of the gases 
given by Mr. Gayley is by volume. 

As regards the volume of blast, the calculated volumes are in 
each case less than those given from the measurement of piston 
displacement. This might be expected, as the effect of clearance 
in a blowing cylinder is not taken into account in measuring by 
piston displacement. d 

The water removed from the blast, assuming that the air before 
treatment contained 5-66 grains per cubic foot, and afterwards 
1:75 grains, and that the original temperature of the air was 
75 deg. Fab., and the final cemgsreeare 22 deg. Fab., amounted to 
661b. per ton of iron, or 29,300 lb. per day. 

In the case of normal blast the weight of water sent into the 
furnace per ton of iron was 118 lb, 








TABLE V.—Heat Absorption and Production, 


Bell on the effect of increase of temperature of the blast on fuel 

economy it will be found that the approximate calculations given 

above are’ not far from the truth, 
Sunderland, March 11th. 


F, A, WILLCOX, 





PROPOSED ALPINE TUNNELS. 


Sir,—Referring to the interesting article that appeared in THE 
ENGINEER of the 17th March, on Alpine tunnels, and the direct 
routes between North- Western Hoste and Genoa, &c., permit me 
| to make a few remarks. In an excellent pamphlet by the Baron 
| Marius de Vautheleret, published in 1879, under the title of ‘‘ Le 
| Grand St. Bernard, et Je Col de Tende, Ligne ferrée directe de 
| Londres 2 Brindisi, avec jonction & la Méditerranée,” it is pointed 
out that the most direct route was that vid Great St. Bernard, or 
the Col Ferret. The engineer, Joseph Bonelli, who, by-the-bye, 
was not only an accomplished engineer, but an acknowledged 
authority on many scientific subjects, put forward his project for 

iercing Mont Blanc between 1878 and 1880, by either a high or 
ow-level tunnel, the former of about 16,000 m., the lower one 


| 
| 
| 















































Isabella furnace. Lucy furnace. 
Norma! blast. Dry blast. Norma! blast. 
Reduction of Bese... se cs ov ce ov. as ae ov| 18-6 1,780 = 88,168 18-6 x 1,780 = 83,108 18-6 x 1,780 = 33,108 
P metalloids .. iether senes <p 631 2,631 2,631 
Cartan «oe. on - 04 4+ Be ee ae -6 x 2,440 1,440 ‘6 x 2,440 1,440 *6 x 2,440 1,440 
Fusion of pig gle he Ahearp tie ang oe ee 20 x 830 6,600 20 x 330 6 20 x 330 6,600 
Evaporation of waterincoke .. .. .. «2 os =: 18 x 540 97 “1b » 540 82 ‘6 x = 540 86 
Decomposition of water in blast... ..  .. «2 « -- “117 <« 34,000 3,979 0256 x 34,000 870 -0685 x 34,000 2 833 
Expulsion of COg inlime .. .. «. ewe tee 8 x 370 2,9 7°75 x 2,870 9-03 x 370 8,350 
Rocce eh Oe GEEO .0 vc oc la. be ad bse 958 x 8,20) 8,070 932 x 3,200 2, 1-08 x 3,200 8,465 
er Pe ee 10-41 550 £,740 9-91 x 5,470 10-72 x 550 5,900 
Carried off in gases .. .. .. é ape 8,354 4,577 4,000 
Heat lost in tuyere water, Kc. 15,192 13,247 6,987 
83,171 73,875 69,900 
Heat from carbon 74,320 65,640 59,700 
» Diast.. 8,851 8,285 10,200 
83,171 73,875 69,900 
74.320 65,640 ; 59,7 Sa 
Calories per ewt. coke a 3,890 ee = 4850 ie = 8,554 
TaBLe Vi.—Reduction in Coke Consumption in the Isablla Furnace using Dry Blast compared with same Furnace and the 
Lucy Furnace using Normal Blast, 
| Isabella furnace, normal blast. Lucy furnace. 
| Saving Baving in Saving Saving in 
in calories. coke, cwt. in calories. coke, cwt. 
Decomp -sition of water in b'ast $109 + +7989 ey 3463 + +4129 
he a many water .. | 
Expulsion of CO, .. F ane ‘ 
Reduction of CO. .. | ” + (Oe 1309 bee 
Fusion of slag.. .. ) 
Carried off in gases... lk. 8777 + -9709 - 577 - +1624 
Heat lost in radiation, Kc... 1945 + +5000 - 6260 - 1-762 
Heat entering in blast... Bi nak - 616 Se So — 1965 - + 
Heat due to more complete oxidation .. 19-1 - 19-1 x 38 5 y.6600 | 16-8 - 16:8 x 8554 + 9.7899 
4259 4259 
Positive .. .. .. .. 40283 | Positive .. .. .. 8-5867 
oa | Negative .. .. .. .. °1588 Negative... as a ee 
\ Netsaving .. .. .. 83-8654 Net saving .. .. 1-1093 
Gayley's practical result 3-69 Gayley’s result .. 1-39 


Table V.—The calorific equivalents used are those given in 
Bell's *‘ Chemical Phenomena.” 

The most striking feature in this table is the large amount of 
heat in the Isabella furnace which has to be accounted for by losses 
in radiation, expansion of the blast, and tuyere water. 

In the Cleveland furnace, Sir Lowthian Bell estimates the losses 
due to these causes at 9740 units. From the fact that in his 1890 
paper Mr. Gayley emphasises the importance of having cooling 
plates, both in the boshes and hearth of the furnace, and states 
that the water passing through these plates is raised 10 deg. Fah., 
it seems highly probable there is considerable loss from this cause. 
If these losses are increased, the temperature in the hearth must 
be raised. The losses from expansion of the blast will be greatest 
in the Isabella furnace with normal blast, and lowest in the Lucy 
furnace, 

Table VI.—In this table an estimate is made of the saving pro- 
duced. It seems to me the saving of coke in a furnace can be 
ascribed to two causes—(1) by reducing the amount of heat 
absorbed in converting the materials into pig, slag, &c.; (2) by 
more completely oxidising the carbon, and so developing from 
each unit of carbon a larger amount of heat. ‘Take the case of 
the Isabella furnace with the normal blast. Assume that the 
amount of heat absorbed per ton-of pig and that the heat entering 
in the blast and escaping in the gases remain constant, but by the 
intervention of a Maxwell demon or some other agency each unit 
of coke is oxidised so that it developes 4259 calories instead of 3890 
calories, the amount of coke used per ton of pig would be reduced 
in the inverse proportion. Again, making the same assumptions 
and without interfering with the state of oxidation of the carbon, 
any reduction in the amount of heat absorbed will make a corre- 
sponding reduction in the coke. 

Table VI. has been calculated on the above basis, and yields the 
result that theoretically the saving of the dry blast over the 
normal blast in the Isabella furnace should be 3-86 cwt. coke per 
ton, whereas 3-69 cwt. were got in practice, and over the Lucy 
furnace 1-11 cwt. coke, whereas 1-39 cwt. was the practical result. 
It appears that the effect of removing the water from the blast not 
only saves by reducing the amount of heat absorbed in the furnace, 
but also by facilitating the oxidation of the carbon, thus generating 
the heat in the furnace with a smaller weight of gases, which 
results in another gain, that these gases are not capable of 
carrying out of the furnace so much heat as a larger weight, and, 
moreover, they are reduced to a lower temperature, 

Again, the rate of chemical action is very considerably increased. 
This will effect a reduction in the amount of radiation per ton of | 
iron from the boilers and stoves, and possibly also from the furnace. | 
Whether this increased rate is caused by the elimination of the 
water is a chemical conundrum. Certainly in the case of the 
combustion of smekeless powders and similar explosives very small 
percentages of water produce very considerable effects. Probably 
some light might be thrown on this question by a study of the 
researches of Malard and Le Chatelier and Berthelot and Vieille on 
the combustion and detonation of gaseous mixtures. 

In conclusion, J would refer to the question of the temperature 
of the blast. It has been said that if Mr. Gayley had used a 
temperature of blast of, say, 1100 deg. Fah., he would have 
effected the same result. I calculate that, assuming the state of 
oxidation is not affected, the increase of the blast temperature to 








| Difference.. .. .. «2 ‘17 
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about 18,500 m. in length, the relative estimated cost being 
64,000,000f. and 73,000,000f. The project, however, by which the 
greatest traffic facilities can be obtained between Switzerland, 
Turin, Genoa, &c., while being the most direct and economical 
route, and most favoured by the authorities of the province and 
city of Turin, is that known as Cooke and Cedale’s, the studies for 
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| 
who have been pay losing traffic on their Mediterranean systems 

| and for Marseilles—on account of its being diverted over the same 
routes—according to statistics, for the first fourteen years follow- 
ing the opening of the St. Gothard, showed a loss of 560,000,000f., 
therefore they wish to see how some of the traffic now passing 
them can be recovered, especially as Genoa is becoming yearly a 
greater and more formidable rival to their shipping interests. 

March 27th. ENRY J. COOKE. 





STEAM UV. COMPRESSED AIR FOR FORGE HAMMERS. 


Si1n,—Referring to the letter of your correspondent, ‘‘A. C.,” it 
may interest him to know that ous five years ago we erected a 
new smith’s shop and joiner’s shop, and having no steam available 
for driving, we installed a gas engine with an air compressor and 
e receiver for the smith’s hammer. This has worked very 
satisfactorily indeed, and although we have no figures to show 
the comparative costs, yet we are assured that it would have cost 
us considerably more to have kept a boiler constantly under steam 
simply for the hammer. In addition, the absence of escaping 
steam and water from the hammer isa great point in favour of 
ga laced th ine by a special ty 
ore recently we have re e gas engine by as 
of electric motor, and as the motor s large sitet to keep the 
hammer going, and thus only requires to run while the hammer is 
being used, the extra economy of the motor over the gas engine 
is apparent. Although our installation is very much smaller than 
that required by your correspondent, the principle is the same, 
and any information we can give him is at his service if he cares to 
communicate with us. 


Edinburgh, March 24th. Jas. CARRICK AND Sons, LUrp, 





TANK ENGINE DERAILMENTS, 


S1r,—By the practical locomotive engineer, who has travelled 
many thousands of miles on the footplate of a locomotive engine 
and been pitched from one side of the footplate to the other from 
violent oscillation without any derailment ever having taken place, 
the suggestion that the derailment of the tank engine at the 
Llanelly accident was caused by oscillation is considered utterly 
ridiculous. It is impracticable for the flange of the wheel to climb 
the rail so long as the allotted weight is carried on the journal, no 
matter how violent the oscillation may be. The only predisposing 
tendency for the flange to climb is brought about by relieving the 
weight from off the journal when the flange is pressing against the 
rail. Oscillation tends to increase the side pressure as the engine 
sways from side to side ; it, moreover, increases the weight as the 
pressure is increased. It becomes, therefore, impracticable for 
oscillation to do other than burst the line. If there is insufficient 
weight on the journal when side pressure takes place, the flange 
may climb, but this is another story. Let us assume a case of 
severe side pressure which frequently occurs in practice—say, 
when an engine is put on two roads, the flange of one of the 
wheels must of necessity mount the rail, but not before it bends 
the rail or axle, or both, the —- done usually varying with 
the load carried on the journals of the wheel. 

From the diagram of the tank engine which appeared in your 
issue of 17th February last, the weights on the journals were 
practically eight tons, yet one of the flanges of the leading wheel 
of this engine was a to have been manipulated from the 
inside to the offside of the rail without doing more damage than 
that of leaving a trace. The fact that this took place, not from 
the wheel being put on two roads, or even on a sharp curve, but 
actually on the straight, should surely afford a practical~solu- 
tion of these derailment problems. Preaching about “‘centre 
of gravity” and ‘‘oscillation” is merely a blind. A very 
simple experiment can be carried out either with a covered 
goods vehicle or a tank engine, which will clearly demonstrate 
how absurdly easy it is for the flange of the wheel to climb a rail 
when the journal is relieved of ‘weight, and so enable the true 
remedy for all such derailments being arrived at, 

Argaith, Dumbreck. . ‘ 

March 26th. - 


JOHN RIEKIE. 





Str,—In reference to the question of high speeds for tank 
engines, I enclose the, tracing of locomotives Nos, 3701-3745 of 
the Western Railway of France. One of these engines has 
borrowed and subjected to trials by the Eastern Railway Company 
of France. During these trials it been found perfectly steady 
at speeds of 100 to 105 kiloms. per hour. Speed has been raised 

‘ to 117 kilometres. per hour ; a certain oscillating motion was felt 
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| Maximum Theoretical Tractive Effort .——. 9.900| 2/820 lbs | Grate area. __. 
' Diameter of Cylinders _._..__..---.-.---- 0,460) 18-Ilin Volume of. 7-000 | 1545 Eals 
Stroke of Pistons 0 690) 23-62in Weight of 58 57-97 tons 
See ea ™06| 9752 sgf! 77200 | 7-09 tons 
Heating surface jTubes ______|122"260 |/319-65 sq f! 77800 | 7°68 tons 
Total ea] 13 1 66 |1417-18 5g Ft | Weight onthe wheels .. 142600 | 14-37 fons 
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| eres 14600 | 14°37 fons 
14°46 fons 


Weight on the driving 43° 900 | 4320 tons 


TANK ENGINE—WESTERN RAILWAY OF FRANCE 


which were prepared and deposited with the Minister of Public 
Works in 1898, This line would follow the Aosta Valley to Cour- 
mayeur, then yoga round the village of Entreves, pass - the 
Ferret Valley toits head at La Vachay, near this point would be 
the entrance to the principal tunnel, which, passing through the 
flank of the St. Bernard range of mountains and under the Col 
Ferret, would, on the Swiss side, open on to the Valley of the 
Drance—the total length being about 10,000 m.; a ¢ portion 
of this, with the exception of about 3000-m., could be pierced 
simultaneously from different faces, several’ short transverse 
galleries being driven from the narrow valley, which afterwards 
would serve to ventilate the whole length by natural means. The 


on the engine, but no damage whatever was roticeab’e on the 
permanent way. Ep. SAUVAGE, 
Consulting Engineer, Western Railway of France. 
March 16th. 





LARGE PUMPING ENGINES. 

Str,—We regret to trouble you further on this matter, but a 
somewhat misleading letter on page 287 of your journal of the 24th 
inst. calls for a correction. 

| If you will refer to your issue of the 16th of December, you wili 
see we pointed out that the —— in your paper concerning 
the pumps at the new South Docks at Cardiff was not correct. 


| railway would connect with the Swiss system at peg — | Among other things we stated that the pumps in question were 


| total length being 79 kiloms., and the estimated cost, inc 
| the main tunnel, which would be the shortest crossing the Alps, 
| 59,000,000f., while the total length from Aosta to join the French 


| th 


1100 deg. Fah. would have effected a saving of 1-26 cwt. coke with | 79,200,0008. 


normal blast and of -60 cwt. in the case of dry blast, so that the net 


Seeing how severely Turin has already suffered through so much | 


‘ing | not the largest that had been manufactured, for we had manufac- 


tured two larger ones for the Clyde Trustees. The pumps now 
referred to by your correspondents as having been “fitted” by 


stem, according to engineer Bonelli, vi@ the high-level tunnel | them, were the identical pumps designed, supplied, and manufac- 
rough Mont Blanc, would be 58 kiloms., and the estimated cost | tured by ourselves, we tne solely epee for the proper per- 


| formance of the machinery, 
As we are confident you would not wish information appearing 


saving by drying the blast would have been 3-03 cwt., instead of | of the traffic being diverted by the St. Gothard, and greater loss | in your paper to create an erroneous impression, we feel sure you 


3-69 cwt. 


I am aware the above assumption is not correct, but on com- | be well understood that the authorities of thatcity and province | 


paring the figures given above with thecalculations of Sir Lowthian 


| still may be expected so soon as the Simplon is completed, it can 


| are anxious to see one of these projects carried out, The French, 





(GwyNNeEs LIMITED.) 
N. G. Gwynne, 


will insert this correction. 
81, Cannon-street, London, E.C., 
March 27th, 
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THE VAUXHALL IRONWORKS. 


ANOTHER London firm of engineers has found it advisable 
to remove its works from the metropolis, where high wages, 
increasing rates, want of space for expansion, and other 
inconveniences render the cost of production unduly heavy. 
This is the Vauxhall Ironworks Company, Limited, which 
has secured over six acres of freehold land at Luton, in 
Bedfordshire, and has built premises in close proximity to 
the main line of the Midland Railway. Luton is a progres- 
sive town of 38,000 inhabitants, which has until recently 
been chiefly identified with the straw hat industry. It is 
now making a strong bid to become a manufacturing centre 
of far greater importance, and seems to possess many natural 
advantages. First, it is well situated for railway facilities, 
being, as above mentioned, on the Midland Railway system, 
and within 37 minutes’ journey from St. Pancras; secondly, 
it has a fairly high elevation and is very healthy; thirdly, 
the sanitary arrangements and water supply are excellent; 
fourthly, it has a municipal electric station which enables 
manufacturing firms to purchase motive power at a price 
that renders the expense of installing power plants, of 
moderate size at any rate, unnecessary; and finally, the 





ing out for room to expand might give their attention. 
From impressions of a very bricf visit we ara disposed to 
agree with him. 








THE TRAINING OF MANAGERS AND FOREMEN. 


MEMORANDUM WITH REGARD TO THE REPORT BY 
THE FOREMEN’S QUALIFICATIONS COMMITTEE, ON 
MATTERS RELATING TO THE ROYAL ORDNANCE 
FACTORIES. 

A COMMITTEE was appointed by the Secretary of State for War in 

November, 1902, to consider and report on the questions of supply 

and selection of suitable men for the management of the Ordnance 

Factories workshops, and as to the best means of ensuring that 


| matters in connection with the economic results of workshop man- 


local rates are extremely moderate, and do not show the | 


tendency to rise as in many larger manufacturing centres. 
The Vauxhall Ironworks Company until recently confined 

its attention solely to the production of marine engines, but 

with commendable enterprise has now entered the ranks of 


| 


agement are brought to the notice of those responsible. The 
Committee took a considerable amount of evidence, including that 
of representatives of leading engineering firms, and after mature 
deliberation presented a report dealing with both aspects of the 
question. 

The Committee came to the conclusion that developments in the 
science of workshop management in recent years call for higher 
qualities in those required to fill managerial positions than was the 
case in the past, and it was thought that the Ordnance Factories 
would be materially strengthened if a higher scale of qualification 
were demanded for the superior positions of management than has 


| hitherto been required or considered necessary in this country. 


automobile manufacturers, in which direction it bids fair to | 


meet with much success. So far only two sizes of car are 
being constructed. Oneof these, the 9 horse-power voiturette 


The training of engineers and the need of improvement in shop 
management and administration in this country have been much 


| discussed by, and are still occupying the attention of, many 


with a three-cylinder vertical petrol engine, we illustrated in 


our article on the Motor Car Show at Olympia. 


The other is | 


a 12-14 horse-power car, with motive mechanism on the same | 


lines. 
and are favourably regarded by experts of this class of 
vehicle. 

The new shop is made of iron, all under one roof. It is 
well lighted, and divided into four bays, each 130ft. by 180ft. 
One of these is shown in the accompanying illustration. The 
offices are built entirely of brick, and are disposed across the 
end of the main shops witha gallery overlooking the operations. 
The bays are served by travelling cranes, capable of handling 
from 1to12tons, At the time of our visit on Wednesday last, 
the works, although not yet complete, were in full swing, with 
over 100 hands at work, and seemed to be laid out on the 
correct lines. They contain a good range of machine tools, 
many of which are of the latest and most approved pattern. 
Two bays are devoted to marine work and two to motor 
car work. Later it is proposed to construct a running 
shop, a pattern shop, and a body, trimming, and paint- 
ing shop, so that the construction of a motor car can 
be carried out practically in its entirety in one and the same 
works. We understand that it is also the intention of the 


company to take up the building of petrol motor launches, | 


and possibly flying machines, In proximity to the works 
the company has built a manager’s house and a block of 
compact and convenient cottages for its employés, which 
will no doubt be appreciated. 

An inaugural lunch was given at the new works on Wed- 
nesday last, and was attended by the Mayor of Luton, who 
extended to the company a hearty welcome to his town, 
and wished it every success.’ He said that Luton was a 
progressive town to which other manufacturing firms look- 


Both these vehicles have many features of novelty, | 


leading engineers and the engineering societies. Tbe Committee 
felt very strongly that the Ordnance Factories should take a 
prominent position in a movement of such far-reaching importance. 

While satisfied by personal examination that the classes of 
managers, assistant managers, and principal foremen in the 
Ordnance Factories contained men well trained in their particular 
lines, and in many cases possessed of considerable educational 


| qualifications, the Committee felt doubtful whether there invari- 
| ably existed among them that breadth of view which many matters 


properly belonging to managerial duties demand. 
The Committee thought that the ideal man for the managerial 
positions under consideration was one who combined business 


| capacity and commercial knowledge with the widest possible 


| over which he has to exercise control. 





general education, the widest possible technical and theoretical 
training, and the most extensive practical knowledge of the trades 
He should be tactful, 
resourceful, of organising capacity, and be, whatever his actual 
birth, in the highest sense a gentleman. 

The Committee were disposed to differentiate between the 
requirements of the qualifications for occupants of positions of 
foremen and assistant foremen, and those for the class of manager, 
assistant manager, and shop manager. They are of opinion that 
the class referred to as managerial should form the ‘ upper 
division,” divided into four sub-divisions :— 

(a) Managers, 

(4) Assistant managers, 
(c) Shop managers, 

(d) Supervisors, 


the first three of these representing, under possibly somewhat | 


different titles, offices now in existence, the last numed being a 
new departure. They advise that for the whole of these sub- 
divisions the qualifications should, if possible, include a university 
education of a standard to be approved, evidence of a sound 


theoretical scientific education that might vary in direction to meet | 


the requirements of different departinents, the fulfilment of a 
practical workshop training for three years at least, and evidence 
of fitness vouched for from personal knowledge by acceptable 


| sponsors, They advise that with such an equipment, of which the 
requirements of the Institution of Civil Kogineers for election to 
associate membership may be taken as typicai, it would probably 
be found unnecessary to institute special examinations of a similar 
standard, 

The Committee were of opinion that the supply of suitable mon 
might, and probably would, be limited, and that it would therefore 
be necessary to take steps to educate likely men from an early stage 
of their career, so as to eventually secure a constant source of 
supply sufficient to meet all demands, 

ith regard to foremen, it was not considered necessary to insist 
upon a materially higher standard of educational attainment than 
has been required recently, but the Committee did not advise that 
vacancies in the ‘‘ upper division ” should in the ordinary course be 
filled from the ‘‘ lower division.” Such promotion would be 
dependert upon a foreman px ing the 
as outlined above, 

They recommended that the candidates for appointment or 
promotion into the ‘lower division” should be able to give 
evidence of — 

(«) A fair general education. 

(6) A sound, if elementary, scientific knowledge of subjects 
applicable to their respective charges. 

| (c) A practical knowledge of all branches of the trade they would 
| be called upon to control. 

(¢d) A proved capacity to organise and control the work of mon 
| under * ag ascertained either by personal knowledge of the 
| appointing officer, or by some reliable personal recommendation. 

To meet these requirements the Committee recommended that 
| it would be a proper course to educate lads and young men 
| to secure sufficient and suitable candidates to fill vacancies as they 

arise. 


ry qualifications 





UprrerR MANAGERIAL STAFF, 

The Committee were of opinion that it would be a proper course 
to train up young men to fill the vacancies in the upper as well as 
in the lower divisions, and with a view to the creation of a source 
of supply of candidates for the upper division. With this object 
they proposed the introduction of a new class under the title of 
“supervisors,” to be composed of young men who have been 
suitably trained both educationally and practically, and whose duties 
would be to act as assistants to managers, assistant managers, 
shop managers, or who might even be placed in the position of 
foreman or assistant foreman, so that they might become 
acquainted with the necessities of manufacture of warl:\e stores. 

They further recommended that young men possessing the 
necessary educational qualifications, but who had not fulfilled 
the practical course, might be entered in the Ordnance Factories as 
‘* workshop students,” and undergo three years’ practical training 
there. They would, of course, be subject to strict compliance with 

| the Departmental Regulations, and the course in the various shops 
would be supervised and directed by the Chief Superintendent of 
Ordnance Factories, who would take specific notice of any idleness 
or inattention to work, of bad timekeeping or incompetence, which 
would be punishable with dismissal or count against the retention 
of the offending individual in the Ordnance Factories or other 
Government department, on the completion of the three years’ 
practical work. 

The Committee recommended that the pay of a supervisor should 
be from £150 per annum, rising by annual increments of £10 to 
£230 per annum, and that the workshop student should receive 
from date of starting work, 20s, per week, rising in accordance with 
progress to 30s, per week, 

The Committee considered that the trained men produced by the 
proposed system would be very suitable candidates for positions 
as inspectors of ordnance machinery, and suggested that those for 
whom, on completion of their course, appointments in the factories 
were not available, might be nominated to fill vacancies in that 
important branch of the service for which a good sequence of 
candidates would thus be secured. 


FOREMEN AND ASSISTANT FOREMEN, 

When considering the question of the entry and training of 
trade lads in the ordnance factories, the Committee found that 
there existed in the four departments considerable difference both 
in the qualifications required in the entrance examination and in 
the subsequent trade and technical teaching, which only incertain 
cases included compulsory attendance at technical classes provided 
inside the Royal Arsenal for at least three out of the six years 
which usually formed the trade lad or apprenticeship period. The 
Committee recommended the institution of one examination for 
all trade lads, who should after entry bo treated on the same lines, 
whatever department of the Ordnance Factories they might be 
assigned to, that they should not be left to pick up their trades as 
best they could in the shops, but should as far as possible be 
systematically taught their own trades, together with such portion 
of the allied trades as might seem desirable to properly equip them 
for thorough usefulness in the future for the position of foremen 
and assistant foremen. 

The Committee further recommended that courses of compulsory 
education should be arranged for in conjunction with the 
authorities of the Woolwich Polytechnic, part of which should be 
by evening classes and part by work during paid time on one after- 
noon a week, making together not less than ten hours per week, 
This step necessitated the discontinuance of any class teaching 
inside the Royal Arsenal itself. These arrangements are now in 
force during the current session of the Woolwich Polytechnic. 


PART II. 

The Committee also dealt with many other internal questions on 
the economic side, such as the application of technical knowledge 
in the drawing-oftices, in rate fixing, economy of manufacture and 
of workshop management, entailing schemes for promptly reward- 
ing useful suggestions ; also in regard to strengthening the existing 
Mechanics’ Institute by improvements in the reference library and 
reading-room, and the supply of modern technical books, which 
should be free to all employés of the Ordnance Factories. 

The recommendations embodied in the report from which the 
above is taken were duly considered and approved on general 

rinciples, and the Committee, re-appointed to give effect to them, 
is still in session, having already arranged for the introduction of 
a number of supervisors and workshop students, for the course of 
study to be carried out at the Woolwich Polytechnic, and other 
matters. * 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—J. T. H. Ward, to the Terrible ; J. E. 
Johnson, to the Blenheim ; R, W. Jones, to the Commonwealth, 
both on commissioning. 

Engineer Lieutenants.—F, E. Lamb, to the Terrible, on recom- 
missioning ; H. W. Irish, to the Spanker; F. H. Lyon, to the 
Blenheim, both on commissioning; C. G. Ham, A. R. Brown, 
both to the Commonwealth, on commissioning. 
| Engineer Sub-Lieutenant.—D. D, Cunninghame, to the Commor- 
woul, on commissioning. 











Tue ENGINEERING STANDARDS CoMMITTEE.—The Sub-committee 
on Electromobiles, under the chairmanship of Mr. W. Worby 
Beaumont, has now commenced work. It is composed of Messrs. 
W. W. Beaumont (chairman), Colonel R. E. Crompton, C.B., 
| Colonel’ H. C. L. Holden, R.A., R. M. Campbell, Theodore Cham- 
bers, Arthur Greenwood, Llewellyn Preece, Percy Still. 
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ACCIDENTS ON RAILWAYS IN THE UNITED 
STATES AND THE UNITED KINGDOM. 


Tin following table of accidents in America and the United 
Kingdom is limited strictly to accidents occurring to passengers 
and railway servants, and does not include accidents to other 
persons, Whether engaged on business matters on railway 
premises, or trespassers, nor are accidents to persons using 
Jevel crossings included. 

In comparing the figures the relative track mileage and 
train mileage must he borne in mind, and the varying con- 
ditions under which accidents are reported in the respective 
countries. There is no doubt that, even since the more 
stringent regulations of the Inter-State Railway Commission 
have been in force, much less care and accuracy in the 
reporting of accidents prevails in America than in this 
country ; in fact, the Commission quite recently complained 
that several of the leading companies in the States were 
to a large extent ignoring the new regulations, and many 
accidents involving loss of life and limb were not being 
reported as required. 

With regard to the great disparity in the number of acci- 
dents to servants, it may be remarked that in this country load 
is broken on many more occasions than in the United States, 
where also it is claimed that the provision of automatic 
couplings, &c., tends largely to decrease the liability to 
accident :— 

ACCIDENTS ON Raitways, THREE MontHs ENDED SEPTEMBER 
80rH, 1904. 


Comparative Statement relating to Railways of United Kingdom 
and United States, 











United States. United Kingdom. 
Train Accidents. 
Passongers— 
Killed .. e 228 _ 
Injured .. .. .. 2154 178 
Employés— 
| ee 183 | ~ 
IDO as. oa .0s | 1598 35 
Other Accidents,* 
an 
Kilk ob he. Ves 48 | 32 
Injured 4. 02 oe 1019 584 
——- | 
eee 578 | 109 
Po) sz? | $441 900 
Total killed .. 1032 141 
» injured .. 18,207 1697 





* Connected with the running of trains or the movement of 
railway vehicles. 








CATALOGUES. 





GREEN AND BouLDING, Limited, 28, New Bridge-street, London. 
~—A little pamphlet on the Buffalo automatic injector. It also 
contains illustrations of the Tripp metallic packing. 

Mou. AND Co,, York-street, Westminster.—A pamphlet on 
tachometers and tachographs issued by this firm gives a good deal 
of information respecting these useful appliances for indicating 
and recording speeds, 

Newton Macutne Too. Works, Philadelphia, U.S.A.—In 
catalogue No. 40 are presented a number of illustrations of various 
types of vertical milling machines, both driven direct, and by means 
of electric motors, 

E. F, Jarvis, Middlesbrough.—This is a pamphlet on “ Water 
Cooling,” and in it are described the British water coolers for 
refrigerating plants, condensing plants and gas engines, &c., made 
according to Jarvis’ patents. 

CLARKE, CHAPMAN AND Co.,, Limited, Victoria Works, Gates- 
head-on-Tyne.—The new price list of electric winches, capstans, 
haulage gears, &c., contains 24 pages of text and illustrations of 
the latest types of machines for winding and haulage purposes. 

TURNER, ATHERTON AND Co., Limited, Denton, Manchester.—A 
leaflet published by this firm describes the Brightmore front- 
driving, self-steerinz steam wagon as now being manufactured at 
these works. Our readers are already familar with its chief 
features. 

Gwynnes, Limited, 81, Cannon-street, London.—Catalogues 
Nos. 70 and 71, which we have received, deal respectively with 
“Invincible” and other centrifugal pumps; and centrifugal 
pressure pumps designed specially for high lifts as supplied to 
collieries, mines, and waterworks. The books are neatly produced. 

Orto Gas EncINE Works, 360, Old Dearborn-street, Chicago. — 
The title of this pamphlet is ‘‘ How to Handle (sic) Water for the 
Locomotive with Improved Fixtures,” and its contents include 
illastrations and particulars of stand-pipes, tanks and fittings for 
these appliances, made by the above company. 

JOHNSON AND PHILLIPS, Electric Cable Works, Old Charlton, 
Kent.—The continued advance in the price of electrolytic copper, 
as well as the higher prices paid by manufacturers for the best 
pure para rubber, necessitates alterations in price list No. 11 of 
‘* Johnson and Phillips’ Cables.” The new particulars are given 
in the revised edition just published. 

HARRIS PATENT FEED-WATER FILTER, Limited, 82, Victoria- 
street, Westminster.—This book contains a lengthy description, 
with illustrations, of the Harris-Anderson purifiers and water 
softeners. It is claimed that by the use of these purifiers all oil, 
to the last trace, and other impurities may be removed from boiler 
feed-water. The book contains some excellent illustrations of this 
kind of plant. 

UNBREAKABLE PULLEY AND MILLGEARING ComPaANy, Limited, 
Hyde-road Engineering Works, West Gorton, Manchester.—This 
is a pocket catalogue containing prices, illustrations, complete 
dimensions, and telegraph code of every standard fitting, preceded 
by very full transmission tables for the use of engineers. It has 
been brought out to meet the wide demand for a handy reference 
book, and no pains have been spared to make it complete. 

J. BUTLER AND Co., Victoria Ironworks, Halifax.—This is the 
fifth edition of this firm’s catalogue devoted to ‘‘ machine tools,” 
and contains particulars and illustrations of many machines 
which are of novel design. These are too numerous to give here 
in full, but we may call attention to a crank-pin turning lathe 
shown on es 48 to 51, in which the crank pin is turned from 
the solid, while a minimum of stress is put on the shaft itself. 
The get up of the book is good. 

WELLMAN-SEAVER-MoRGAN CoMPANyY, Cleveland, Ohio, U.S.A. 
—This leaflet describes the Johnson patent arch plate, which is 
intended to facilitate the work of repairing and re-building 
furnace door arches, It forms a shield against the heat from the 
interior of the furnace, thus enabling the work of repairing the 
arch to be carried on without shutting down the furnace, and 
serves as a form on’ which the arch can be expeditiously re-laid, 
supporting it during construction. 

CARRICK AND WARDALE, Gateshead.—This catalogue contains a 
number of excellent half-tone illustrations and specifications of 
different types of condensers and independent condensing plants 





which this firm has made a speciality of for fifteen years. An 
electrically-operated plant—shown on page 8—is a very compact 
installation on one bed-plate. The air and circulating pump is 
driven by an electric motor mounted on top of the condenser by 
means of a steel worm driving direct into a phosphor bronze worm 
wheel fitted to the crank shaft. The air pump is single-acting, of 
cast iron, and the circulating pump double-acting, of cast iron. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Activity characterises the engineering trades in nearly all 
branches alike on home and foreign account, and the pressure is 
especially noticeable in railway carriage and wagon building, 
motor car construction, and electrical engineering. The edge 
toolmakers are also busy upon Colonial account, and for South 
America and the West Indies. Lathes and stamping presses are 
in good out-turn. The call for steam and gas engines continues 
satisfactory, especially for the latter. Hydraulic engineers have 
booked some additional orders for pumps for mining, irrigation, 
and agricultural purposes, India affording a good deal of the 
current demand on account of irrigation work. Baling press- 
makers are well engaged alike for the cotton-producing countries, 
and also for Australia for wool baling. 

The iron trade has been benefited by the successful adoption of 
the new rules of the Midland Iron and Steel Wages Board, which 
were formally accepted on behalf of both sides at the Board’s 
recent twenty-ninth annual meeting. Sir Benjamin Hingley, 
Bart., who presided, said there was no reason why the Board 
should not goon successfully. He believed that the employers and 
operatives had both come to a sensible and reasonable conclusion, 
whereby disputes could be settled with the least possible friction. 
Subject to a slight alteration, the new rules were, in the further 
course of the meeting, unanimously approved. This circumstance 
has had a good effect upon trade by removing apprehensions as to 
possible labour troubles this spring. 

Some further inquiries were received on ’Change this week, but 
for the most part business was postponed until the quarterly 
meeting a fortnight hence. Marked bars were £8, and galvanised 
corrugated sheets were quoted £10 to £10 2s, 6d. The movement 
is gaining ground for obtaining more adhesion among members of 
the Galvanised Iron Trade Association, and for, if possible, 
extending its scope and its powers, ‘I'he present movement, 
which is understood to have originated with one of the principal 
firms carrying on business in South Wales, is for the establishment 
of a pooling association, under which the productive capacity of 
each firm is to be ascertained. The output of each would then be 
fixed, and in order to prevent the over-production now experienced 
it is suggested that the quantity assigned to each shall be less 


than the full capacity by a definite percentage, which would apply 


equally all round. Severe penalties would be imposed for a breach 
of the regulations. Such is the general idea of the scheme, but 
whether or not it will be carried out remains to be seen. However, 
a preliminary meeting was held in London at the Midland Grand 
Hotel on the 28th inst., when members of the galvanised iron 
trade, and representing works in various parts of the country, 
dined together, and afterwards discussed the situation. 

In the pig iron trade best and medium sorts retain their position, 
production being limited, and values firm. Staffordshire 
cold blast is quoted 95s, to 100s., and good all-mine 75s, to 80s. 
Northamptonshire, 42s, 6d. to 43s. 6d.; Derbyshires, 45s. to 46s.; 
and Lincolns, 51s. 7d. 

In the steel trade there is a good demand for structural material, 
girders being £5 10s. to £6; and angles, £5 5s. to £5 10s. Semi- 
finished steel is in rather better demand than recently on the 
basis of £4 7s. 6d. to £4 10s, for Bessemer billets. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester, —The attendance on the Iron ’Change on Tuesday 
was fully up to the average, but no great weight of business was 
passing. Indeed, one prominent merchant declared it to be of ‘“‘a 
hand-to-mouth character,” and salesmen in all departments 
reported a lack of orders. The prospects of a peaceful settle- 
ment in the Far East, as also more assured business on American 
account, imparted a more hopeful tone, and it is thought that we 
may soon hear of some orders for foundry iron from the same 
quarter, although the margin warranting export to the States is 
too low at present. The quantity of iron continually going into 
stock in the Middlesbrough district appears to have caused some 
uneasiness in certain quarters, but at the time of writing warrants 
have gained ground somewhat. Meantime, Scotch pig iron is on 
the easy side, especially Eglinton, which is somewhat lower on the 
week ; but English makers show no signs of giving way, and 
figures remain practically unchanged. Lancashire No. 3 foundry, 
53s.; Lincolnshire, 51s, 6d.; Derbyshire, 52s, to 52s. 6d.; Stafford- 
shire, 53s.; Middlesbrough, open brands, 57s, 4d. Scotch: 
Gartsherrie, 58s, 6d.; Glengarnock, 56s. 6d.; Eglinton, 56s. 
to 56s, 3d., delivered Manchester. Scotch, delivered Heysham, 
is quoted :—Gartsherrie, 56s. 3d.; Glengarnock, 54s. 3d.; Eglinton, 
53s. 6d.; West Coast hematite, 58s. 6d. f.o.t.; East Coast ditto, 
55s. 6d. f.0.t. In forge iron there is a very little doing, and if 
anything prices are weaker. Lancashire may be quoted 5ls. 6d.; 
Lincolnshire, 48s. 9d. to 49s. 2d.; Derbyshire, 49s., equal to 
delivery Warrington. Finished iron continues in fair request, and 
with the exception of bars, prices are well maintained. Bars, £6 5s. 
to £6 7s. 6d.; hoops, £7 to £7 5s.; sheets, £7 to £7 7s. 6d. Steel 
products are in good demand. Bars are firm, though plates have 
shown a weaker tendency. English billets, £4 10s. 6d. to 
£4 12s. 6d.; German ditto, £4 7s. 6d.; hoops, £7 5s. to £7 10s.; 
C.A. steel sheets, £8 17s. 6d. to £9; C.R. ditto, £9 2s. 6d. to 
£9 5s. delivered Manchester. In general business there are more 
inquiries reported for locomotives, and textile machine makers are 
busy. Machine tool makers are also stated to be fairly employed 
and the prospects are better. In copper a quiet tone prevails for 
both the raw and the manufactured article. Sheets are quoted 
£81 to £83 per ton ; seamless copper tubes, 104d. ; ditto brass, 8}4.; 
rolled brass, 7}d.; copper wire, 9d.; and brass wire, 7}d. per lb. 

The coal trade has been quiet on the whole, but slack is 
reported as being in better supply than has been the case for some 
time past, although for best sorts prices are well maintained. 
There has been some cutting in coal from the West Yorkshire 
district, but it appears to have had little effect on this market. 
Demand for house coal is quiet, and on shipping accounts for big 
quantities something under list rates are accepted. General 
quotations are :—Best coal for domestic purposes, 13s. to 14s.; 
seconds, 12s, to 13s.; common, 9s, to 10s.; steam and forge coal, 
best, 8s. 3d. to 8s, 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best 
slack, 7s. to 7s. 6d.; medium, 6s, to 6s. 9d.; common, 5s. to 
5s. 9d. at the pit. Screened coal, 9s. 9d. to 10s,; unscreened coal, 
9s. 3d. to 9s. 6d., delivered Manchester Ship Canal. 

The adjourned annual general meeting of the Manchester 
Association of Engineers was held on Saturday evening at the 
Grand Hotel. Mr. Alfred Saxon, the retiring president, occupied 
the chair, and there was a large attendance of members. Mr. 
Robert Matthews (Armstrong, Whitworth and Co., Limited), was 
elected president for the year; the other officers being as 
follows :—Treasurer, Mr. Fred Walthew; trustees, Messrs. Ash- 
bury, H. Webb, J. West, Constantine, and Sir W. H. Bailey; 
members of the Council, J. Butterworth, H. Bates, W. Ingham, 
Matthew Ingram, and Thomas Roberts. The accounts were 
passed, and the secretary, Mr. Frank Hazelton, was highly com- 












plimented by the auditors on the able manner in which the 
balance-sheet had been prepared. 

Barrow.—There is more spirit in the hematite pig iron trade 
this week, although the actual volume of business doing shows no 
increase. American buyers are, however, in the market, and 
there is now but a very small margin between British hematites, 

lus tariff and freight charges, and the American quotations. 
There are also hopes of a fair continental and colonial trade, while 
on home account steel makers expect to take bigger deliveries of 
crude iron at an early date. Makers are fairly well off for orders 
considering their output, with 33 furnaces in blast, but they are 
still doing a very quiet business with South Wales. Stocks of iron 
in makers’ hands are small, and warrant stock? have gone down 
this week 848 tons, and now stand at 19,750 tons. Prices are firm 
for makers’ iron at 58s, 6s. ‘net f.o.b., and warrant iron is easier at 
57s. 9d. net cash sellers, but business in warrant sorts is small, and 
does not now regulate, as it used to do, the quotations of makers, 
as the stocks held are so insignificant that they have no real 
influence on the market in either one way or another. Charcoal 
iron commands a good market, and forge and foundry sorts 
represent only a very small business. 

Iron ore isin quiet demand, but there is marked regularity 
about the business which is being done, and steadiness in prices, 
good average native sorts being at 9s. to 10s. per ton net at mines. 

The steel trade shows no improvement in the many departments 
which have been quiet for so long a time, viz., plates, sections, tin 
bars, slabs, props and general steel merchandise, but a fair trade 
is doing in hoops, and the rail mills are busy on heavy sections, 
several good orders having been recently booked. Prices remain 
steady at 105s. per ton net f.o.b. Only occasional orders for light 
or colliery rails are booked, but the outlook in the heavy rail trade 
is very satisfactory. Chilled iron castings are steadily purchased. 

No news of shipbuilding orders has been received of late, but it 
is evident from the preparations which are being made in local 
yards, and the celerity with which existing contracts are being 
completed, that builders will soon be in a position to lay down 
new ships, as to which negotiations are now pending. 

The Lowther Ironworks at Workington, which were purchased 
some time ago by Mr. T. W. Ward, of Sheffield, with a view to 
their dismantlement, have been purchased by Cammell, Laird and 
Co., who already own the Derwent and the Solway Works. These 
old furnaces wil! require modernising with a view to bringing them 
up to latter-day blast furnace practice. 

Shipping was fairly busy last week. The exports from West 
Coast ports were 22,750 tons, made up of 12,058 tons of pig iron 
and 10,692 tons of steel, in contrast with 13,612 tons in the corre- 
sponding week of last year—an increase of 9138 tons, The 
aggregate shipments this year have reached 201,846 tons, as 
against 154,619 tons in the corresponding period of last year—an 
increase of 47,227 tons. Freights remain low. 

Coal quiet, Coke in fairdemand. Prices remain low, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE general condition of the South Yorkshire coal trade continues 
to be fairly satisfactory. Heavy weights of all classes of fuel are 
being brought to bank, and there is a market for nearly all that 
available. House coal, of course, is not quite so strong as it was, 
but there is really little to complain of. Best Silkstones fetch up 
to 12s. to 12s. 6d. per ton at the pits, but there is no active business 
doing in this high-class coal, the principal trade being in Barnsley 
house, which is quoted at from 10s, 6d. to 11s. per ton in the best 
qualities ; seconds from 9s. to 10s. per ton. The reduction of Is, 
per ton anticipated in West Yorkshire is not even talked about at 
the South Yorkshire house-coal pits, and there is every confidence 
that the present values will be maintained. . 

Although less is doing in steam coal, there is no tendency to sell 
at lower quotations, owners preferring to hold their stocks in 
anticipation of requirements when the season is fairly opened. 
Other kinds of fuel are in good request, though values do not get 
stiffer. The improvement already noted in coke is maintained. 

In the heavy industry affairs continue very much as previously 
reported. Several of the departments are well employed, but this 
condition does not apply to the less important firms who are not 
well off for work, and express no particular confidence in an early 
change for the better. There is no alteration in the military, 
marine, and railway material departments. In the iron trade 
values have not altered during the week, and current quotations 
are :—West Coast hematites, 67s. 6d. to 68s. 6d. per ton; East 
Coast hematites, 62s. 6d. to 63s.; Lincolnshire foundry, 49s. 6d.; 
Lincolnshire forge, 46s. 6d.; Derbyshire foundry, 48s.; Derbyshire 
forge, 48s. to 43s, 6d.; bar iron, £6 10s.; Bessemer billets, £6 10s. ; 
Siemens billets, £7 5s. 

In the steel trade there is considerable activity, although the 
work is somewhat unevenly divided. Several of our leading 
houses report that they have a good deal of work in hand, more 
particularly in the fast-cutting steel, for which Sheffield still main- 
tains its pre-eminence, but other qualities do not appear to be 
greatly called for. Generally, however, confidence is expressed 
in trade improving as the year advances. Considerable complaint 
is made respecting the dearness of Swedish irons. . 

The lighter industries are by no means brisk, and working 
expenses are being reduced in many directions. Some improve- 
ment is noted in the South African trade, more particularly in 
mining machinery and excavating tools, as well as in various 
descriptions of engineering specialities, , 

The annual meeting of shareholders in Cammell, Laird and Co., 
Limited, was held at Sheffield on the 29th inst. Mr. J. M. Laird, 
who presided—in the absence of Colonel Sidebottom, the chairman 
of the company—referred, amongst other matters, to the results of 
the Birkenhead shipbuilding, which had been uniformly satisfactory. 
During the year they had delivered two third-deck cruisers and 
four destroyers for the British Navy. In each case the trial had 
been carried out without a hitch. The preliminary trial made of 
the first of the scouts, the Pathfinder, was most important, 
especially as they were told to carry out the difficult problem of 
steaming at 25 knots eight hours in succession ; but they went 
well beyond their speed. In the case of the Liffy the trials were 
completed in one week, with entire satisfaction. Mr. Laird also 
referred to the company’s works at Coventry, where improvements 
had been made, and they had placed themselves in the front rank 
of gunmakers. The report and balance sheet were adopted. 
Sir Alexander Wilson, Mr. A. G. Longden, and Mr, F. C. Fair- 
holme, were re-elected directors, and Mr. R. E. Wilson, who had 
been appointed to the Board on the resignation of Mr, Charles 
Cammell, was reappointed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Bustngss on the whole is this week more favourable for those 
engaged in the iron and allied trades than has been the case tor 
some weeks ; buyers have been operating more freely, and prospects 
are regarded as generally more encouraging, this view of affairs 
being partly induced by the orders from the United States, which 
are chiefly for hematite iron, but include some No. 1 Cleveland. 
The price of No, 3 Cleveland G.M.B. pig iron has been steady this 
week at 48s. 6d. perton ; No. 1 was at 50s.; and No. 4 foundry at 
47s, 6d. No, 4 forge wassold generally at 44s.; mottled at 43s. 6d. ; 
and white at 43s. per ton; but the demand for these lower 
qualities is poor, At the same time the output is less than it has 
been for years. Heretofore no quantity of Cleveland pig iron 
below No. 3 has been lodged in the public warrant stores, but 
since the new arrangement about standard iron has been made 
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No. 4 foundry is being sent in, and it will be in order to deliver it 
against No. 3 if 1s. per ton less is taken. 

The hematite pig iron market in this district has been 
strengthened this week by the giving out of some considerable 
orders from American consumers. In all 23,000 tons have been 
bought, the business having been carried through, it is reported, 
by a London firm doing a large trade with the States, and the iron 
is to be supplied from the Newport and Jarrow Ironworks. Cer- 
tainly the makers of East Coast hematite pig iron have had a very 
poor time for some months, and have not realised anything like 
such good prices as those producing Cleveland iron. Low though 
the quotations are, it is difficult to see how in ordinary circum- 
stances it would pay to send iron to America. Bessemer iron in 
America can be got at 64s. per ton; on Teesside the price is 
54s. 6d., but if sent to America there is to be added 16s. 8d. for 
duty and probably 6s. for freight—over 77s. But it is understood 
that the iron which has thy = t this week will be utilised in 
producing steel rails, which will exported to Buenos Ayres. 
That being so, the duty on the pig iron will be returned, except 
1 percent. Thus the cost to the consumers in the States will be 
only a little over 60s., and the East Coast hematite iron will be 
cheaper than the native. Probably also there may be some 
difficulty in getting a sutlicient supply just now of American 
hematite. At present it is only in such circumstances as the 
above-named that ironmasters in the North of England can profit- 
ably supply either Cleveland or hematite pig iron to the States. 
lf the duty has to be paid, then makers here are quite out of the 
running. It will be remembered that early in January Cleveland 
makers sold 25,000 tons in the aggregate of hematite and other 
special pig iron to America, and thisis in course of being delivered. 

Owing to this American buying, and the better demand from the 
local steel manufacturers, prices of East Coast hematite pig iron 
have become stiffer ; indeed, makers and most merchants are once 
more quoting 55s. for mixed numbers, and not even second hands 
are any longer prepared to accept 54s. 6d. The consumption of 
hematite iron has been increased by the re-starting of steel plant 
which has long been idle, but the production has been increased 
fully as much, and there is reason to believe that altogether there 
is somewhat too much hematite iron made. Rubio ore has become 
firm at 15s. per ton c.i.f. Tees, and higher rates may be looked for, 
as freights are rising, having gone up 3d. this week, and merchants 
have now to pay 4s. 9d. per ton Bilbao to Middlesbrough. The 
improvement in the hematite iron trade will also tend to make it 
more tolerable for the ore merchants. 

The most unsatisfactory feature in the iron and steel trades is 
the extraordinarily rapid rate at which Cleveland pig iron is being 
lodged in the public stores—over 2000 tons per day is the increase 
reported by Connal and Co., and they hold now the enormous 
quantity of 329,330 tons of Cleveland iron; this compares with 
95,000 tons in October and 78,000 tons in July. ' This month the 
addition up to 29th was 50,059 tons. That is far beyond precedent, 
and yet irc s conti to increase the production, several 
furnaces having been blown in during the current quarter. 

It will be all very well if the Americans come in to buy, but if 
not, the enormous stock in the public warrant stores will have a 
very detrimental influence on the market, and a ‘‘slump” in prices 
cannot but follow. 

The exports of Rig iron from the Cleveland district have been 
unsatisfactory in March; up to 29th they reached 67,338 tons, 
against 61,322 tons in February ; 97,342 tons in March last year ; 
and 110,706 tons in March, 1903, to like date. The reason for the 
poor shipment is easily to be found ; it is that Cleveland iron, owing 
to the influence of the ‘‘ gambie,” is too high in price, and cannot 
compete well with native iron in Scotland and Germany—the 
principal markets for it. The situation for Cleveland makers is 
thus high prices and curtailed trade—in fact, one-third of all the 
Cleveland iron produced is going into the public stores. 

The finished iron and steel trades are continuing to show 
improvement, more especially in the railand plate branches. Not 
for more than two years has there been so much doing in the steel 
rail trade, and local works are fully employed, with orders enough 
booked to keep them so for a considerable time to come, the con- 
tracts coming mainly from India and the Colonies. Accordingly 
the prices have been raised, and for heavy steel rails now vary from 
£5 5s. to £5 10s. net at works, whereas a short time ago business 
could be done at £4 10s., which, indeed, was the price during the 
greater part of last year. Steel ship plates are at £5 17s. 6d.; 
iron ship plates, £6 2s. 6d.; steel ship angles, £5 10s.; iron ship 
angles, £6 7s. 6d.; steel bars, £6 5s.; and iron bars, £6 7s. 6d., 
all less 24 per cent. f.o.t. 

Mr. James Rider, jun., has succeeded Mr. Herbert Smith as 
manager of the-wire rolling department of Messrs, Dorman, Long 
and Co.’s Britannia Steel Works, Middlesbrough. 

The return made to the Board of Conciliation and Arbitration 
for the manufactured iron and steel trade of the North of England 
of the finished iron delivered, and the average prices realised by 
the firms in the district during January and February must be 
looked upon as satisfactory, and it bears out the report that trade 
is better and prices have improved. Theaverage realised price for 
the two months was £5 17s. 6-76d. per ton, or ls. 1°87d. more 
than in the previous two months. The price having risen above 
£5 17s. 6d., the wages, according to the sliding scale, are advanced, 
and from Monday last the rate for puddling has been put up 3d. 
per ton, making it 8s. 3d. per ton, while other forge and mill wages 
in the North of England have gone up 2} per cent. Thus, the 
wages have got back to the rates that ruled most of last year. 
More than that, there has been an increase in production, that 
being 7 per cent. more than in the previous two months, notwith- 
standing the holidays at the beginning of the year, and the short- 
ness of the month in February. All prices have gone up except 
those for iron plates, and these are lower because manufacturers 
feared the increasing competition of steel, and lowered the price 
from £6 7s, 6d, to £6 2s. 6d., for consumers would not pay for iron 
plates at a price so much higher than that for steel plates. 

The condition of the shipbuilding industry continues favourable. 
It is true that few new orders are received now, but that is not of 
great account when most of the builders can keep their yards fully 
employed for some months to come, Builders have found it 
necessary, on account of the advance in the prices of plates and 
angles, to raise their quotations for new tonnage to £5 12s, 6d. per 
ton, and owners who were buying at £5 and £5 5s. towards the 
close of last yearcan no longer get such prices accepted. In con- 
nection with the building of the battleship Lord Nelson, Palmer's 
Shipbuilding and Iron Company are constructing a powerful over- 
head gantry, which will be utilised in lifting heavy material. It 
will remain as a permanent structure. 

The coal trade is showing satisfactory improvement both as 
regards demand and prices. Good contracts are being booked 
both for steam and gas coals. Both the British Admiralty and the 
War-office are in the market for supplies, and the spring trade with 
the Continent is opening up very favourably. Best steam coals 
have been put up to 9s, f.o.b. for April delivery ; seconds are at 
7s. 9d., and smalls at 4s, 9d. Best gas coals have risen to 8s. 3d. 
per ton, with seconds at 7s. 9d. Coking coal is in brisker request 
at 8s, per ton, as is also coke, owing to the blowing in lately of 
several furnaces, Medium furnace coal is at 15s. 3d. per -ton 
delivered at Middlesbrough, and foundry coke has been put up to 
16s. per ton f.o.b. The outlook is generally acknowledged to be 
encouraging, and it is believed that the worst of the bad times has 

_ been experienced. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quieter feeling in the Scotch pig iron market 
this week, but this does not appear to indicate any set-back in the 
condition of the trade generally. A weakness in the warrant 
market, which manifested itself rather decidedly last week, was 


= 


attributed to the steady increase in stocks here and particularly at 
Middlesbrough. Circumstances have since transpired which con- 
siderably modify the effect of the increase, and the result has been 
that, while business has been quiet, the market for pig iron war- 
rants has been generally steady, witb, on some days, a slight ten- 
dency towards improvement. 

Business has been done in Cleveland warrants at 49s, 2d to 
49s. Id. cash, and 49s. 44d. to 49s. 3d. one month, Scotch 
warrants are quoted 54s, 14d., and Cumberland hematite 57s. 104d- 
to 58s. per ton, Cleveland hematite being at 49s. 14d. to 49s. 

There is a steady demand for Scotch hematite pig iron, which 
is quoted by merchants 60s. per ton for delivery at the West of 
Scotland steel works, 

Prices of Scotch makers’ iron do not show much alteration. 
G.M.B., No. 1, is quoted at Glasgow, 55s.; No. 8, 53s.; Carnbroe, 
No. 1, 563.; No. 3, 53s.; Clyde, No. 1, 58s.; No. 3, 53s. 6d.; Gart- 
sherrie, No. 1, 58s. 6d.; No. 3, 54s.; Summerlee, No. 1, 58s. 

No. 3, 54s.; Calder, No. 1, 58s. 6d.; No. 3, ae 

No. 1, 64s.; No. 3, 55s,; Coltness, No. 1, 64s.; No. 3, 54s.; Glen- 
garnock at Ardrossan, No. 1, 59s; No. 3, 54s.; linton at 
Ardrossan or Troon, No, 1, 54s. 6d.; No. 3, 53s.; Dalmellington at 
Ayr, No. 1, 56s.; No. 3, 51s.; Shotts at Leith, No. 1, 59s.; No. 3, 
54s.; Carron at Grangemouth, No. 1, 59s.; No. 3, 54s. per ton. 

The shipments of pig iron from Scottish ate in the past week 
amounted to 5184 tons, compared with 5995 in the corresponding 
week. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 11,614 tons, compared with 13,428 in the corresponding week, 
showing a decrease of 1814 tons, 

The unexpected increase of pig iron stocks in Glasgow warrant 
stores, which has been causing some talk on ’Change for the last 
two or three weeks, has been explained by the fact that some time 
ago the Scottish Pig Iron Trade Association decided to deal in 
standard foundry pig iron, as well as in the different kinds of 
warrants hitherto bought and sold on the market, and that in 
ae of this resolution quantities of English iron have been 

ught and put into Glasgow stores. This iron is reported to be 
mainly Lincolnshire, but it is understood that there is nothing to 
prevent any kind of foundry iron being admitted which comes up 
te the required standard, no matter where it has been manu- 
factured. The extent to which business has been done in standard 
foundry pigs during the last few weeks seems to show that there 
is no reason why the scope of the Glasgow pig iron market should 
not be very materially extended. 

The large increase of stocks at Middlesbrough affected our 
market here considerably, but the report that 20,000 tons of 
Middlesbrough hematite been sold for shipment to America 
has naturally had a favourable effect. It is explained that the 
hematite is to be used in the manufacture of steel rails for 
re-export to South America. On this account the importers of the 

ig iron into the States will obtain the rebate of duty, which is 
said to explain how it has come about that they have been able to 
obtain iron from this side of the Atlantic. 

The general position in the manufactured iron and steel trades 
has a better appearance this week, although it must be admitted 
that there are weak spots in the business here and there. Canada 
has been endeavouring to purchase steel billets from makers here, 
but delivery has been wanted so soon that it is doubtful whether 
Scotch steel makers can undertake the work. The steel is required 
for the manufacture of rails for railway extension in the Dominion. 
At the same time advices come from the Continent that prices 
there have an upward tendency. These facts have naturally 
encouraged makers here to hope that business may become still 
more satisfactory. Reports are current that merchants have been 
selling steel under current prices, but it is not believed that this 
has been done to any great extent. 

A considerable quantity of Scotch pig iron has been sold within 
the last few days for export to the United States. 

Several new shipbuilding orders are reported to have been 
placed with Clyde shipbuilders, 

There is, if anything, a somewhat easier feeling in the Scotch 
coal trade. The past week’s shipments from Scottish ports are 
indeed 4517 tons better than those of the preceding week, 
but they are 24,430 tons behind those of the corresponding week of 
last year. The supplies of all kinds of coals are very heavy and 
steady, with the result that considerable difficulty is found in dis- 
posing of them, and prices of shipping coal are kept down to the 
lowest point. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Elba Colliery accident, which occurred at Gowerton, in the 
Swansea district, on January 20th, resulting in the death of eleven 
men, would appear, judging from the inquest which has just 
terminated, to have been caused by the incautious use of naked 
lights. The coroner commented upon the careless habits of some 
colliers, the practice of smoking in pits, &c. 

A leading topic of comment on ‘Cha e, Cardiff, last week was 
the chartering of twelve vessels for Hamburg for steam coal. The 
total coal secured up to date has been 20,000 tons. The ultimate 
destination is thought to be the Baltic Fleet, but upon this head 
only surmises are current. The vessels chartered appear to be 
small. On Monday six were despatched with a total of 11,970 tons, 
the largest tonnage was only 2700. Evidently a light draught is 
necessary. On Tuesday three were despatched with a total of 
6550 tons. 

This week it was notified in Cardiff that the Admiralty repre- 
sentatives were asking for tenders for the supply of between 
40,000 and 50,000 tons of steam coal for the use of stationary 
engines. Replies are to be prompt. 

‘Lhe leading feature of late in connection with steam coal is the 
scarcity of small, and the high figures demanded. This week as 
much as 8s, 6d. was pom 3 and even best ordinaries ruled up 
to 


There is not much animation in steam coal, and prices of large 
show no improvement, 13s, being an ordinary price for best 
Admiralty. 

Closing figures this week, Cardiff, were: Best large, 13s. to 
13s, 3d. ; best seconds, 12s. 6d. to 12s. 9d.; ordinary seconds, 
lls. 6d. to 11s. 9d.; drys, 12s. to 12s. 6d.; best small steam, 
8s, 3d. to 8s. 6d.; best ordinaries firm, at 7s. 9d. to 88.; seconds, 
6s. 6d. to 7s.; inferiors, from 6s. 6d. Monmouthshire: Bes 
large, 11s. 6d.; best ordinaries, 11s, to 11s. 3d. ; seconds, 10s. 3d. 
to 10s. 9d. House coal: Best, 16s. 9d. to 17s.; best ordinaries 
13s. 6d. to 14s, 6d.; seconds and other sorts, from 10s. 6d.; No. 3 
Rhondda, 13s, 3d. to 13s. 6d.; brush, 12s. to 12s. 3d.; small, 9s, 6d. 
to 9s. 9d.; No. 2 Rhondda, 10s, to 10s, 3d.; through, 8s. 3d. to 
8s, 6d.; small, 6s. 6d. to 6s. 9d. 

Patent fuel is in fair demand at 18s, to 13s. 3d., Vera Cruz is buying 
freely. Coke is showing easier prices, furnace selling at 15s. to 
16s.; foundry, 16s, 6d. to 21s. Pitwood, moderate demand, 
16s. 9d. to 17s, . 

Newport reports only moderate business. Large stocks on 
sidings. In all, Newport despatched 80,325 tons last week ; 
about 63,000 tons to foreign destinations, 

Swansea coal exports were not very marked—52,407 tons—and 
patent fuel was limited to 9310 tons. Shipments to France showed 
an improvement—22,827 tons, and Germany was again a fair buyer, 
taking 7300 tons, while Italy figured well for 12,000 tons. 

This week there seems a likelihood of better totals, both in coal 
and patent fuel. 

In anthracite, complaints are heard at Swansea of slow demand, 
so also is steam coal; bituminous is quieter. Best anthracite 
is at 20s.; seconds, 17s.; big vein, 11s. od. to 12s.; red vein, 12s.; 
cobbles, 16s. to 17s.; nuts, 16s, to 18s.; peas, 11s.; rubbly culm, 
5s. 3d.; duff, 3s. 3d. to 3s, 6d.; steam coal, 12s. 6d. to 13s,; seconds 
10s, to 10s. 6d ; bunkers, 9s.’ to 9s. 3d.; small, 6s, to 7s.; No, 3 








Rhondda, 13s, 6d. to 14s.; through, 10s. to 11s.; small, 8s, to \/s,; 
patent fuel, 11s, 9d. to 12s.; pitwood, 18s. 

Newport im 3687 tons of steel billets from Baltimore at 
the close of the week, and two cargoes of billets, one from 
Rotterdam 1230 tons, and the other from Antwerp of 2026 tons, 
The most that can be stated of the iron and steel trades is that the 
works are moderately busy. Heavy rails for India, the Colonies, 
and Egypt, with a few foreign demands and increased dispatches 
on home account, principally to the Great Western, have teen 
leading features, with no falling off in light colliery rails, and 
briskness at the furnaces. 

On ’Change, Swansea, this week there was a hopeful gathering of 
buyers from all parts. : 

Pig iron is reported as unaltered in price, but with an upward 
to show better business, In finished iron and 
steel there is no change. Tin-plates are being turned out vigorously, 
as shown by 81,053 boxes coming from works. Shipments were 
limited to 50,000 boxes, and consequently stocks are now 223,93] 
boxes. 

The tendency of raw materials is to advance. Block tin, which 
last week was at £136, isnow £136 12s, 6d. Spelter, which was at 
£22 17s. 6d., is quoted at £23 12s. 6d. Copper is lower, and is now 
£67 16s. 3d. Lead unchanged, £12 15s, Iron ore, 14s. 3d. 

Closing quotations generally this week, Swansea, were as 
follows:—Pig iron: Glasgow warrants, 54s. 3d.; Middlesbrough 
No. 3, 48s.; hematite, 58s,; mixed numbers Welsh bars, £6 to 
£6 2s. 6d. Sheet iron, £7 17s. 6d. to £8 ; steel sheets, £7 12s 6d. 
to £7 15s. Bessemer steel bars, £4 5s.; Siemens, £4 7s. 6d., both 
nominal. Steel rails, heavy sections, £5 2s. 6d. to £5 5s.; light, 
£6 2s. 6d. to £6 5s. Tin-plates: Bessemer steel coke, 11s. 9d. to 
lls. 104d.; Siemens’ coke finish, 11s. 10}d. to 12s, Ternes, per 
double box, 28 by 20 C., 21s. 6d. to 22s, 6d.; best charcoal, 12s. 6d, 
to 13s. Big sheets for galvanising, 6ft. by 3ft. by 30, £8 10s. to 
£8 12s. 6d. Finished black plate, £8 10s. to £8 15s. 

Sir W. T. Lewis has been obliged by the state of his health to 
take a needed holiday. 

The successor to Lord Cawdor on the Great Western, Mr. 
Baldwin, has weighty interests in Welsh industries, and his 
association with the line is expected to have important results. 


tone, calcula 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market remains quiet outa to the scarcity of tonnage, 
House coal unaltered. The quantity of coal — ‘or the week 
ending March 25th was 80, tons—foreign, 63, tons ; coast- 
wise, 16,962 tons. Imports for the week ending 28th March :— 
Iron ore, 9544 tons ; pig iron, 1170 tons; iron pyrites, 492 tons ; 
steel bars, 7194 tons ; pitwood, 5000 loads. 

Coal: Best steam, lls. to 11s. 3d.; seconds, 10s. to 10s. 6d.; 
house coal, best, 15s., dock screenings, 6s. 9d. to 7s.; smiths’ coal, 
9s. “Pig iron: Scotch warrants, 54s, 3d.; Middlesbrough, No. 3, 
49s. 14d.; Middlesbrough hematite, 58s. Iron ore: Rubio, 14s. to 
14s. 3d.; Tafna, 15s, 3d. to 15s, 6d. Steel: Rails, heavy sections, 
£5 2s, 6d. to £5 5s.; light ditto, £6 2s. 6d. to £6 5s.; Bessemer 
steel tin-plate bars, £45s.; Siemens steel tin-plate bars, £4 7s. 6d. 
Tin-plates : Bessemer steel, coke, 11s. 9d. to 11s. 104d.; Siemens, 
coke finish, lls. 104d. to 12s. Pitwood: 17s. ex ship. London 
Exchange Telegrams: Copper, £67 15s. to £67 17s. 6d.; Straits 
tin, £136 15s, to £136 17s. Freights steady. 








LAUNCHES AND TRIAL TRIPS. 


TORRINGTON, twelve-masted turret steamer ; built by, Messrs. 
W. Doxford and Sons, Limited ; to the order of, Messrs. W. J. 
Tatem and Co.; dimensions, 390ft., 55ft. by 30ft.; to carry, 
9000 tons of cargo ; constructed by, builders ; launch, March 22nd. 

Taurus, steel screw steamer ; built by, the bog Bae Ship- 
building Company, Limited ; to the order of, Mr. W. Wilhelmsen ; 
dimensions, ft., 50ft. by 30ft. 6in.; engines, triple-expansion, 
25in., 42in., and 68in. by 45in., pressure 80 1b.; constructed by, 
Messrs. Blair and Co., Limited ; launch, March 22nd. 

HALLER, steel screw coasting steamer; built by, Mr. William 
Walker, Maryport ; to the order of, Messrs. George R. Haller, 
Limited ; dimensions, 159ft., 24ft. 9in. by Lift. Sin.; to carry 
570 tons deadweight ; engines, compound, 18in. and 40in. by 30in., 

ressure 130 lb.; constructed by, Messrs. McKie and Baxter, 

van ; launch, March 22nd, 

Crown oF CASTILE, steel screw steamer ; built by, David and 
William Henderson and Co., Limited ; to the order of, Messrs. 
Prentice, Service and Henderson ; dimensions, 400ft., 53ft. 2hin. 
by 28ft. 4in.; engines, triple-expansion, 27in., 46in., 76in. by 48in.; 
pressure 180 lb.; constructed by, builders ; launch, March 23rd. 








Tue annual report of the guardians of the Birmingham 
Proof House shows that the number of gun barrels proofed in 1904 
was 304,969, as compared with 427,474 in 1903. is is a serious 
decrease, and means a reduction in the revenue of nearly £1000. 
The income from the proofing in 1903 was £4953 13s. 11d., against 
£3983 16s. 10d. last year. The number of provisional proofs in 
1903 was 96,674, against 63,549 last year, the revenue derivable 
from these proofings being £228 6s. 9d. less than in 1903. With 
regard to definite proofs, there is on the year’s record a reduction 
of 89,380, with diminished receipts shown of £740 10s. 4d. Muzzle- 
loading arms to the number of 133,270 were tested in 1903, the 
number last year being 103,783. 


Tue INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETING.— 
A meeting of students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, the 24th inst., Mr. F, 
Shelford, B.Sc., M. Inst. C.E., in the chair, when the following 
two papers were read :—‘‘ The Wanki to Victoria Falls Section : 
Victoria Falls Railway,” by C. T. Gardner, Stud. Inst. C.E.; and 
‘‘ Design of a Double-line Plate Girder Railway Bridge,” by H. S. 
Coppock, Stud. Inst. C.E. The reading of,the a followed 
by a discussion, in which Messrs. H. 0. H. Etheridge, A. E. Snape, 
R. B. Dunwoody, H. W. FitzSimmons, H. A. Newton, A. B. 
Geen, L. T. Grace, 8. M. Udale, and F. G, T. Adams, Studs. Inst. 
C.E., took part. 

ConTRACTS.—The Holwell Iron Company, Limited, of Asfordby, 
Melton Mowbray, and 28, Victoria-street, Westminster, has 
received the order for the cast iron tubbing plates for both shafts 
of the Wigan Coal and Iron Company’s new colliery at Manton, 
near Worksop.—The Great Northern Railway ny has 
ordered two “‘ Avonside” steam railway motor cars from the Avon- 
side Engine Company, Fishponds, Bristol, for delivery for summer 
traffic.—The Teesside Bridge and pag eegicn. Company, Middles- 
brough, has secured an order for a large viaduct at Khushalgarh 
over the Indus. The bridge will be of the double-deck type, 
carrying railway on the top, with a roadway immediately below. 
It will have a 470ft. cantilever span and an anchor span of 303ft — 
Messrs. Hulse and Co., Manchester, we are informed, are turning 
their attention to the production of machine tools for steam turbine 
work. They have in hand a massive duplex crank shaft lathe, a 
boring machine, and planing machine.—Messrs. A. and J. Inglis, of 
Glasgow, have received the contract for the new Royal yacht to 
replace the Osborne. The new vessel is quite a small affair of 
2000 tons gross, 285ft. long, and 17-knot speed. She will have 
turbine 5g pre The new Osborne is intended for those harbours 
which the Victoria and Albert is too big to enter. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


No material changes have taken place in the iron market over 
here since last week’s report, but confidence appears to be increas- 
ing in nearly all departments, and demand and inquiry are satis- 
factory all round. 

Firmness as regards prices, and a slightly increasing d d are 
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the characteristic features of the Silesian iron trade in general, 
and of the pig iron business in gly wong Scrap iron, too, being 
in better request than formerly, has shown much stiffness in 
quotations, and the malleable iron industry has been well occupied 
during this week and the last, home demand remaining active, 
while export increases steadily. At the heavy plate mills numerous 
orders were secured, and sheets were also in good request. Some 
days ago inquiries for rails and wire for Russia came in, and the prices 
offered are said to be very favourable ; the Russian works could not 
keep to their contracts on account of the strike, so Russian con- 
sumers had to turn to Upper Silesia for their supplies. The blast 
furnace works in Silesia produced 61,971 t. pig iron in February of 
present year, against 67,867 t. in the month before ; 6618 t. were 
foundry pig, 2799 t. Bessemer, 18,133 t. basic, 6639 t. spiegeleisen 
and mild steel, and 27,782 t. forge pig. For January and Feb- 
ruary of the present year output in pig iron was 129,838 t., against 
125,576 t. for the corresponding period the year before. Increase 
in output of foundry pig was 510 t., that io forge pig 9575 t , 
whereas output in Bessemer decreased 2125 t., in basic 3469 t., 
and in mild steel 529t. Only 45t. pig iron have been exported 
during the period above mentioned. 

The position of the Rhenish- Westphalian iron market has been 
healthy and firm, export having further improved. Ironmasters 
fear a rise in the prices for coal, in consequence of the new Mining 
Laws, and quotations for semi-finished steel and for crude iron are 
also likely to improve. At present both the steel works and the 
malleable ironworks are reported in active employment, and, 
having their order books generally well filled, they are sure to be 
steadily occupied for some weeks to come. For girders a rise in 
price of M. 250 p.t. has been resolved upon; the sheet trade is 
lively, and ope stiffen perceptibly. Rail works and locomotive 
shops and the majority of the wagon factories are strongly engaged 
on Government orders, and from the hardware industry improving 
accounts have been received. 

The Siegerland Syndicate is reported to have received inquiries 
for 20,000 t. spiezeleisen for America, 

There is still a healthy sort of business done on the Silesian coal 
market, though the reduction in tariffs to Russia has ceased now, 
and less is exported than before ; also house coal is in less active 
request than formerly, and gas coal has shown some weakness, but 
the position all round may be considered as satisfactory. On the 
Ist of April the summer quotations for coal will come into force ; 
they are about 50 pf. lower than the winter prices. The coke trade 
shows much healthiness, output being readily consumed, as the 
inland blast furnace works buy freely. 

The coal industry ia Rheinland Westphalia has been in a pretty 
favourable state during the week now past, fairly large orders 
being received. French competition in gas <i is steadily 
increasing on the South German market. Paris dealers have 
offered gas coke at 0-70f. p.t. less than is paid for coke from 
the Rubr district, and Rhenish-Westphalian cokeries feel this 
rather keenly. It is stated that during the strike period the 
Peussian railways bought no less than 500,000 t. English coal, 

The business in manufactured iron has been developing satis- 
factorily on the Austro-Hungarian market, girders, rails, and bars 
having met with good request during the week. Also pig iron was 
in fair demand, but the plate trade is still without improvement, 
and sheets, too, are quiet, though in better request than at this 
time last month. The machine-building department is still insuffi- 
ciently occupied ; only the shops engaged in the construction of 
sugar plant are likeiy to be actively employed, as some sugar mills 
in Bohemia and Austria have given out large contracts lately. 

Last week’s trade in coal and coke in Austria-Hungary was fairly 
satisfactory, and was far more lively than at this time last month. 
Eagine fuel is in better request than house coal, and coke remains 
lively as before, heavy lots being bought by Bohemian and Hun- 
garian blast furnace works. Elbe shipments in brown coal have 
been lively during this week and the last. 

For pig iron an exceptionally strong inquiry came in last week 
on the Belgian market. In plates a falling off in demand could 
be felt, which was made up for, however, by a very lively and 
satisfactory business in girders, plates, and sheets. Prices all 
round are firm, and not likely to change for the present. 

Stocks naturally have decreased strongly in the Belgian coal 
industry, owing to the strike; a large amount of the inland 
demand has, however, been covered by French supplies, The 
Miners’ Federation of the Charleroi district having, at a meeting 
on the 13th inst., declared their resolve to resume work, the strike 
has now officially terminated. The demand for engine fuel is 
strong, that for house coal has been slightly decreasing. 

Business transactions on the French iron market are reported to 
have been satisfactory last week, the trade in iron and steel 
improving ee ; also the works of the Centre have now been 
well engaged, and prospects are brighter than formerly. 

House coal is weak and decreasing in France ; but a brisk trade 
continues to be done in engine fuel at stiff quotations. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Mr. W. H. Booru informs us that he has removed his office from 
No. 2 to No, 25, Queen Anne’s-gate, Westminster. 

Mr. ALFRED Davis, of 26, Victoria-street, Westminster, 
informs us that he has taken into partnership Mr. Ernest 
Edward Lloyd, who has been associated with him for the past 
seven years, and that in future all business communications 
should be addressed ‘‘ Davis and Lloyd.” 

Messrs. CLARKSON, Limited, of Chelmsford, inform us that 
they have just received an order from the Colony of Victoria 
for four ‘‘ Chelmsford” omnibus chassis, 

Messrs, Prercy AND Co., of Broad-street Engine Works and 
Vozells-street Foundry, Birmingham, inform us that, for family 
reasons, they have converted their business into a private com- 
pany, under the style of Piercy and Co., Limited. 

GopparD, MASSEY AND WARNER, Limited, of Nottingham, 
inform us that they have been instructed by the New Moss 
Colliery, Limited, Audenshaw, near Manchester, to erect one of 
their specially designed steel head gears, to be 90ft. high, suit- 
able for lifting coal from workings of over 806 yards. They 
have also received a large order for water-pumping machinery, 
to be erected for the Uxbridge Council, which includes engines, 
pumps, and boilers. 

Tue Pather Iron and Steel Company, Limited, of Wishaw, 
informs us that its arrangement with Messrs. W. F. Dennis and 
Co., who have represented it in London for the sale of its 
manufactures, terminates on March 81st, and it has now opened 
an office at 25-26, Lime-street, E.C.,-and has appointed Mr. 
Gavin Russell as its representative. 








Tue Paving and Highways Committee of the Man- 
chester Corporation, recognising that the tendency in the present 
day is to increase the weight of cartloads that pass along the city 
thoroughfares, have had all the bridges spanning the city rivers, 
streams, and canals examined as to their fitness to bear the 
augmented strains without danger, In all cases where there is an 
indication of weakness the defect is to be promptly made good, 
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STEAM ENGINES, BOILERS, &c. 


8566. April 14th, 1904.—IMPROVEMENTS IN AND RELATING TO 
VerticAL SteAM Borers, 8. E. Alley, of Sentinel Works, 
Polmadie, Glasgow. 

This invention consists in providing for the stoking from the 
upper part of a boiler, and the arrangement of the water-tubes in 
the boiler to permit of this, the boiler being intended chiefly for 
use for motor wagons. There are four figures. Fig. 1 is a 
sectional elevation in a central plane. The stoking tube A is 
fitted in the centre of the boiler B, being secured at its upper end 
to the top or cover plate of the boiler, and is closed by a remov- 
able cover «, fitted with a handle a'. The upper plates J of the 
inner shell of the boiler B are curved or flared outwards to widen 
the smoke-box and permit of the products of combustion escaping 
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by the chimney C fitted at one side of the stoking tube A. The 
transverse tubes D E are fitted in series on each side of the stoking 
tube, and the series of tubes D and of tubes E are placed alter- 
nately at right angles to each other, the inner fire-box shell being 
rectangular, and so arranged as to leave an open space for the 
stoking tube in the centre. The ends of the tubes are fitted with 
gutter-shaped covers, ¢, to assist in directing the flow of the water 
through the tubes, which are set at a slight inclination for this 

purpose. — March 16th, 1905. 

28,771. December 29th, 1904.—IMPROVEMENTS Ix STEAM BOILER 
SuprerHEATERS, F. J. Cole, 103, Wendell-avenue, Schenectady, 
New York, U.S.A. 

The object of this invention is to provide a construction of 
superheater for a locomotive boiler in which there shall be a greater 
superheating surface for the steam. There are five figures. Fig. 1 
is a sectional elevation of the front portion of the locomotive 
boiler. The smoke-box 4a is supported upon the usual cylinder 
saddles 12. A number of fire tu 4c of small diameter extend 
from a fire-box at the rear end of the boiler to the front flue plate 
4d, and the products of combustion pass through these tubes to 
the smoke-box 4a, whence they pass to the atmosphere through 
the funnel 4). Steam is supplied from the boiler by the pipe 61, 
connected to the transverse tee head 62, from which branch steam 
pipes lead to the cylinders. The exhaust steam is discharged to 
the exhaust steam pipe 64, having two draught pipes 65, 66 between 
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the exhaust pipe and the stack. The plates 4e and 4f are spark 
arresters, the latter being perforated. In the upper part of the 
boiler are tubes of larger diameter 67, which are the superheating 
fire tubes, They are eee into the front flue plate 4d. 
Within each of the tubes 67 are four pairs of inner ee 
pipes 68 with enclosing outer superheater pipes 69. e four 
pipes 68, 69 of each of the horizontal rows are connected with the 
main supply steam pipe 61 and the branch or delivery steam pipe 
63, so as to constitute a continuous channel through the length of 
which the steam travels twice backward and twice forward in its 
passage from the supply steam pipe to the delivery steam pipe. 
The pairs of inner and outer superheater pipes are connected at 
their forward ends toa vertical casing or header 70, divided into 
four chambers, a top chamber 70d, two side chambers 7Q/, and a 








rear chamber 70g. The headers 70 are set closely tegether in the 





Smoke-box 4a abutting against the front of the tee head 62.— 

March 16th, 1905. 

29,340. December 31st, 1904.—IMPROVEMENTS IN OR RELATING TO 
Esector ConDENSERS, E. H. Beckett,.11, Tothill-street, West- 
minster. ; 

The object ‘of this invention is to provide means for preventing 

a back-rush of water into the exhaust pipe from the engine 

cylinder, by fitting a non-return valve to the circulating water or 

discharge pipe of the ejector condenser. There are two figures. 

Fig. pp ok a valve arranged in a vertical position and permitting 

discharge into an inspection tank. A is the discharge or circu- 

lating water outlet. VV is the reflux valve. CC are the frames for 
the valve guides. F F are the valve guide stems. G is the lever, 
and H the balance weight to ensure free action. E is the inspec- 
tion tank, and K the overflow outlet. The valve V is of the 
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cylindrical float type, pressing to its seat owing to its buoyancy. 
The valve in a normal condition is at rest on its seat and closed. 
When the circulating water passes through the outlet A the valve 
V is opened by the weight or pressure of water, and as _ as 
water is circulated through the condenser the valve V will be held 
open, but should the circulating water supply suddenly cease the 
valve will prevent the passage of water back to the condenser, and 
+ a in the condenser to the engine cylinder.—March 16th, 


TURBINES. 


4556. February 24th, 1904.—imPROVEMENTS IN AND RELATING TO 
TuRBINE Encines, S. Z. de Ferranti, 31, Lyndhurst-road, 
Hampstead, N.W. 

This invention relates to steam turbines of the isothermal type 
with stage re-heating. The well-known form of nozzle for expand- 
ing the working fluid is formed as a double hollow cone, contracting 
rapidly to the point of minimum section, and then increasing from 
the throat to the end at which the fluid is discharged. According 
to this invention the nozzles are constructed of constant diameter 
or section from the throat outwards, and produce the contractin 
and expanding area by means of a solid cone, which is inse 
into the parallel part of thé nozzle and which gives an increasing 
section for the passage of the working fluid towards the mouth. 











a 
c 
b 
at 
7 a1 Eee EE . 
Fig. 2. 


There are fifteen figures. Fig. 1 shows a form of parallel nozzle 
enclosing a solid cone. Fig. 2 shows a series of such sections. 
The nozzle a is of the same diameter throughout, and it contains 
the solid cone ) screwed into webs or bossesc. Fig. 2 shows a 
similar ar ement with increasing area of channel, but with a 
series of nozzles a! provided with a series of cones 1. The result 
of the discharge from these nozzles is that a parallel flow is obtained 
in the issuing fluid, where the expansion is sufficiently complete. — 
March 16th, 1905. 


INTERNAL COMBUSTION ENGINES. 


28,644. December 29th, 1904.—AN APPARATUS FOR THE 
VAPORISATION OF THE OIL OR SPIRIT, AND THE CONTROL AND 
REGULATION OF THE EXPLOSIVE MIXTURE AND SPEED OF THE 
ENGINE IN OIL, Sprrit, on Gas Enarngs, R. J. Scott, Professoi 
of Engineering at the University of New Zealand. 

The object of this invention is to effect a more perfect vaporisa- 
tion of the oil or spirit, and the more complete regulation of the 
mixture. There are five figures. Fig. lisa sectional elevation. A is 
the inlet port for hot air, which passes through the jacket C in the 
vaporiser body B, and then through the wire gauze L, of which 
two arrangements are shown. The arrangement on the left-hand 
side shows part of the wire gauze open and supported by 
a collar; the arrangement on the right-hand side shows the 
gauze, dome-shaped, covering the whole passage of air, so 
that the air has to pass through two layers of gauze. D is a 
needle valve. E is the passage for the jet of oil or spirit, which 
is closed by the cone valve F, held to its seat by the spring G, the 
tension of which is ted by the screw H. When the suction 
of the engine occurs, the pressure of the air on the under side of 
the valve J opens the valve or disc J against the pressure of the 
spring K, and at the top of its stroke it strikes the bottom of the 
sleeve at the top end of the valve F, so lifting the valve F off its 
seat, causing a jet of liquid fuel to pass through the nozzle of the 
tube E, and mix with the entering air. The wick M is intended 








to absorb the excess amount of liquid that is not carried away by 
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the passing air. Q is a controlling valve, Sere at a right angle 
with the vaporiser B, which by a partial rotation increases or 
reduces respectively the passage of air in through the valve from 
the port S, or increases or reduces the area of the ports R, through 
which the mixture flows to the motor through the inside of the 
cylindrical valve Q. There is therefore a spray carburetter and a 
surface carburetter, formed of wick and wire gauze, the intention 


N° 28,644. 





being to make the engine start more readily, as the wick will 

absorb the more volatile portions N of the petrol, while the heavier 

‘or the too dense residue O may be drained away by the syphon P.— 

March 16th, 1905. 

19,813. September 14th, 1904.—IMPROVEMENTS IN AND RELATING 

TO VAPORISERS. FOR EXPLosION ENGINES, J. Hartoch, Mjas- 
nitzkaia Haus Nemtschinow, Moscow, Russia. 

This invention relates to a vaporiser in which the explosive agent 
is mixed three times with air in order to obtain a fine diffusion and 
an intimate mixture of the oil with the air. There are two figures. 
Fig. 1 is a sectional elevation. The oil is sprayed into the mixing 
chamber ¢ from a governor-controlled pressure pump through the 
valve hk, which is regulated by a nut m and closed bya spring /. 
The oil is delivered under pressure at the moment of suction of the 
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engine, and it enters the chamber fas fine spray mingling with a 
first supply of air. The valve ¢ is also governed by the engine, 
and the air through the pipe g sweeps the spray from the valve /, 
through the valve e into the vaporising ehamber a. There is a 
second admission valve for air at 7, which supplies further air to 
the mixture passing to the cylinder }. Cooling ribsd are provided 
= ee the end of which is closed by the plug c.— March 
6th, 1905. 


ROAD MOTOR VEHICLES. 


21,283. October4th, 1904.—IMPROVEMENTS IN STEERING APPARATUS 
CHIEFLY DESIGNED FOR Use IN~CONNECTION WITH MoToR 
ROAD VEHICLES, BUT ALSO APPLICABLE TO Boats, SHIPs, 
AND THE Like, H. 7. Brown, 5741, Cottage-grove-avenne, 
Chicago, U.S.A, 

This is an invention of a steering apparatus in which the 
steering is operated by pistons reciprocating iu cylinders, 
the valve being operated by the driver for the required 
cylinder to effect the desired movement of the steering appa- 
ratus, There are nine figures. Fig. 1 isa plan of the steering 
apparatus as shown applied to the steering axle of the car. B is 
the front axle of the car, C the steering wheel, and D the axle- 
box. The wheels are gece at E, and are connected together by 
means of the links G fitted to the arms F F in the usual 
manner, but the links G H are connected at the centre to a cross- 
head J. Also connected to the crosshead J are pistons-rods K L, 
connected to the pistons inside the cylinders PO. The outer ends 
o the cylinders P O contain a liquid and are connected by pipes R, 
which are both connected at their ends to a central controlling 
valve. It will thus be seen that by closing the communication 
between the pipes R and R the wheels are locked in position, as no 
liquid can then pass from the one cylinder to the other. When 
the central valve is opened by the driver, the crosshead J is 
shifted in position by means of the piston-rods A! B!, connected 
to pistons in the cylinders G! and H!. To the outer ends of the 
pistons H! D! are connected pipes J! El, which convey steam for 
operating the pistons in the cylinders H! D!, both of which are 


connected to the valve casing F!, To this valve casing are also 
connected inlet steam and exhaust pipes indicated by the arrows. 
The valve R! in the casing F! operated bp the driver is constructed 
to control the supply and exhaust of the steam or other operating 
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medium to and from both operating cylinders. The same valve R! 
serves to control the passage of the fluid from the one locking 
cylinder O to the other P, and from P to O.—Maich 16th, 1905. 


ORDNANCE. 


5449. March 5th, 1904.—IMPROVEMENTS IN SIGHTING OR OBSERV- 
ING TUBES FOR SUBMARINE AND OTHER VESSELS, Simon Lake, 
925, Main-stivet, Bridgeport, Connecticut, U.S.A. 

This invention relates to a method of maintaining the operative 
face of the retiecting member at the top end of the tube constantly 
at such inclination, irrespective of the trim of the vessel, that it 
may always convey to the observer the image to be observed. 
There are five figures. Fig. 1 is a sectional elevation of the 
observing tube. Fig. 2 is a section at a right angle to that in 
Fig. 1 showing the pendulum weight. The conning tower 2 has a 
sighting hood 3 with suitable windows 4, and has attached to its 
forward portion a casting 5 forming the base of the sighting tube. 
The sighting tube is made in two sections 6 and 7, united together 
by a ot 8, which is of less strength than the parts of the 
tube which it unites, so that in case of collision during submergence 
the upper portion 7 may be broken off without danger to the 
occupants of the vessel. The tube 6 contains a glass disc 9 in a 
supporting ring 10, which serves to prevent the inflow of water in 
ease of such a collision. The base portion 5 is provided with a 
stuffing-box 11. The flange 12 has a collar 13, having projecting 
lugs 14 connected by pins 15 to the eyes of a series of rods 16 for 
steadying the projecting portion of the sighting tube, while per- 
mitting it to be rotated. The cap 17 has lateral openings 18 and 
an opening 19, each opening being closed by a glass plate 20. 
Next each opening 18 is a finder, consisting of a glass prism 2] in 
a frame 22 on centres 23. Interposed between the glass plate 20 
and each prism 21 is a condensing lens 24, to increase the range, 
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while reducing the scale of an external object which it receives 
through the lateral opening 18 and reflects down through the tube 
6, 7 upon the receiving prism 25, which transmits it through the 
eye-piece 26a to the observer. At the other opening 19 in the 
cap 17 is a prism 26 in a frame 27 swinging on the bearing centres 
28. The swing frames 22 and 27 have crank pins 29, eonnected 
together and to the pin 30 by the lever arms 31 in thelower portion 
of the tube by means of the rod 32, The lever arms 31, in con- 
junction with the weight 33, constitute a pendulum, which main- 
tains a vertical position in all conditions of trim of the vessel, and 
through the rod 22 tilts the prisms 21 and 26 to compensate for 
any defect in trim. To afford facility in picking up an external 
object by the reflecting member 26 the weight 33 is by pivots 34 
connected with the jointed hand lever 35, 36 extended laterally 
through the cut-away portion 37, where it is operated by the look- 
out man. To effect partial rotation of the tube there is an axial 
bearing stud 38, and the segment of bevel gear teeth 39, meshing 
with the bevel pinion 40 on the spindle 41 with a hand wheel 42, 
by which tne tube may be turned. Soas to determine from the 
interior when the boatis travelling in the most effective submerged 
condition, an aperture 43 is fitted with a small glass prism 44 to 
indicate whether this prism is just above or just below the surface 
of the water, so that the observer may determine or rectify the 
level of his vessel.— March 16th, 1905, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


782,623. Stream Turbine, A. C. E. Rateau and G. Sautter, Paris, 
Lrance.—Filed December 9th, 1903. . 
This is another patent taken out for the combination of a recip- 
rocating and a turbine engine. There are nine claims. The last 
gives the nature of the invention very clearly. The combination, 
with an engineand a boiler, of a turbine comprising high and low- 





pressure drums mounted upon a common shaft, the high-pressure 
drum receiving its motive fluid from the boiler, the low-pressure 


drum receiving and wine tee exhaust from the high-pressure drum 
and also from the engine through a common passage, a check valve 
controlling the exhaust from the engine, a second check valve 
controlling the exhaust from the high-pressure drum, means for 
holding the first check valve seated, a throttle valve controlling the 
inlet from the passage to the low-pressure drum, a governor con. 
trolling said throttle, an inlet valve controlling the passage of 
motive fluid from the boiler to the high-pressure drum, a iaphragm 
operatively connected with the inlet valve, a passage leading from 
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one side of said rm gg: to the passage between the two drums, 
whereby a variation in the pressure within said passage will affect 
the diaphragm and serve to actuate the inlet valve, a passage 
between the high-pressure drum and a condenser, means for closing 
said passage when the inlet valve is open, and means for opening 
said passage when the inlet valve is closed, whereby a comparative 
vacuum is formed within the high-pressure drum when the same is 
running idly. 
780,797. Five, C. M. Hoevegot! and H, C, Eby, Jolley, lowa.— 
Filed July 13th, 1904, 
This invention will be understood at once from the drawing. A 


tapered ferrule is screwed into the end of the tabe, and set up until 
a tight joint is made. It is applicable either to fire-tube or water- 
tube boilers. 
780,809. Stream TURBINE, (. A. Parsons and A, D. Wass, Nev: 
castle-upon-Tyne, England.—Filed September 16th, 1904. 
This invention has for its object the coupling together of two or 
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more steam turbines, a dummy piston being used to balance end 
thrust on both elements. There are four claims, 
781,632. Pneumatic SHuTTLE THRoweR, E. (. S, Cobb and S. T. 
MacMullen, Wilmington, Del.—Filed November 28th, 1903. 
This invention is interesting in that it revives a type of loom of 
which great things were expected more than twenty years ago in 


this country. A cylinder is provided at each side of the loom. A 
piston is placed in each, and the pistons are united by a rod 
extending across the loom; shuttle throwers are attached to this 
rod, and valves are provided by which air is admitted to and dis- 
charged from the cylinders. There are four claims. 








Tux work of deepening the sea canal between St. 
Petersburg and Cronstadt will be begun during the spring ; the 
canal is to be deepened to 28ft. A quay is to be built along that 





part of the shore known as ‘‘ The Customs” Shore, 
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MACHINE TOOL DESIGN. 
No. I. 
By Professor J. T, NicoLson, D.Se., M, Inst. C.E , and 
Mr. DeMpsTeR SMITH, 

In order to be able to design a machine upon scientific 
principles it is necessary to have an acquaintance with 
the forces which will be brought to bear upon each of its 
parts when it is doing its maximum and its average 
amount of work. ~The former condition governs the 
strength and stiffness of its various elements, whilst the 
latter determines their form and nature, and the materials 
of which they are made, from the point of view of their 
durability. 

Strength, stiffness, and durability are, however, not the 
only factors which enter into the question. The con- 
ditions of manufacture which fix the cost price, the 
competition by makers, and the idiosyncrasies of pur- 
chasers which settle the sale price, are also very important 
—frequently paramount—elements in deciding what the 
design shall be. 

[t is not sufficient, therefore, to consider the design of 
a machine tool in its technical and scientific aspect only ; 
the economic or commercial point of view must also be 
taken into account. 

It is known, for instance, that a narrow belt running at 
a high speed is a more efficient transmitter of power than 
a broad one at a low speed. This high speed may be 
obtained by using either large pulleys at a low speed of 
revolution, or small pulleys rotating rapidly. The former 
condition is known to give a more efficient drive than 
the latter; but it does not follow that it ought to be 
adopted in every case. The extra cost involved in its 
uve may turn the scale of economic advantage against 
the weight of technical considerations which are in its 
favour. 

In the design of a fast headstock, again, it might at 
first appear, in these days of high speeds and heavy cuts, 
to be the whole duty of the designer to obtain not only 
the greatest possible range of speeds of the lathe spindle, 
but a variation of speed within those limits as nearly as 
may be continuous. When, however, the question of 
first cost, as well as that of economical cutting, is taken 
into account, it will be found that there is a best ratio of 
successive spindle speeds for each size of lathe, depending 
on the complex conditions which obtain in practice ; and 
the problem is again of the nature of a commercial com- 
promise. 

To confine our attention to the technical aspect only of 
such problems would be, therefore, to condemn in 
advance the solutions of those we should obtain; and it 
is to the constant recurrence of such incomplete treat- 
ment of engineering questions, indeed, that we must 
impute the disrespect with which practical men frequently 
regard conclusions deduced from “theory.” In the last 
sentence of his preliminary dissertation “On the Harmony 
of Theory and Practice in Mechanics,” Rankine says, “‘ The 
engineer or the mechanic who plans and works with 
understanding of the natural laws that regulate the result 
of his operations rises to the dignity of a sage.” This is 
undoubtedly true ; but it requires to be emphasised that 
the phrase “natural laws” has reference quite as much 
to economic conditions as to considerations merely 
physical. 

In the sequel, wherein we propose to discuss questions 
of the design and proportions of an article so commonly 
manufactured as a machine tool, it will, therefore, be the 
merest axiom of common sense to submit all technically- 
obtained results to the crucial test of their fitness to sur- 
vive under the normal and well-ascertained conditions of 
successful commercial production. 

Until quite recently machine tools have been produced 
in a very stereotyped way, the designs having evolved 
themselves by the processes of trial and error, rule-of 
thumb, and the survival of the fittest. If long and costly, 
such a process of unintelligent experimenting very fre- 
quently leads to a result which it would be difficult to 
excel. That man would indeed be worthy of the name 
of sage who should, from the recesses of his brain, 
excogitate a machine of higher efficiency, greater suita- 
bility, and smaller first cost, than any of those in actual 
use which have been the object of the constant thought 
and experience of practical men for centuries. 

It is only when: new conditions arise, such as the 
passing of the horse, the advent of high-speed steel, or 
the discarding of reciprocating in favour of rotary prime 
movers, that an appeal is made to theory or experiment 
for some assistance in bridging the chasm between past 
experience and present necessity. 

Such a state of things now obtains with regard to 
machine tools. The rapid development and universal 
adoption of the new vapid-cutting steel has necessitated 
the abandonment of the old standard rules of lathe con- 
struction and design, which are no longer found equal 
to the demands of the new material. The volume of 
results of experience so far compiled by single firms is too 
small to act as a universal guide in projecting new 
designs. It therefore appears to be opportune to offer a 
new series of rules of design, based upon a long series of 
experiments on cutting with the new steels, and checked 
by numerical data collected from the most recent practice 

of a number of eminent firms of machine tool makers. 

The deductions of a theory sound both technically and 
commercially cannot but be of value to those engaged in 
the design and manufacture of a class of machines which 
is at the present time in a state of transition owing to the 
new departure in tool steel production. It is hoped also 
that, if the purchaser can be reached, he may be to some 
extent educated to a higher sense of responsibility in 
regard to altering standard lines of design, unless for 
proper and sufficient reason; and, on the other hand, he 
will be told what he ought to expect in a lathe of a given 
size in the way of cutting power, spindle speeds, gear 
ratios, belt or motor drive, and the numerous details of 
design on which jt is possible to giye a verdict for or 
against, 


It is proposed, in the first instance, to give a résumé 
only of the nature and results of the experiments made 
on cutting speed, cutting force and durability of the new 
steels, reserving for an appendix the full exposition of all 
the numerical results and detailed conclusions attained. 

It seems but yesterday that visitors to the Paris Exhibi- 
tion were astonished by the sight of an American lathe 
cutting great spiral shavings of steel which came off at a 
blue heat, whilst the point of the tool itself was visibly 
red-hot in the daylight. Yet there are now many firms 
in Britain which produce tool steels capable of much 
greater feaus of endurance and efficiency. 

If great credit is due to Messrs. Taylor and White for 
the great advance they made in perfecting Mushet’s 
discovery of self-hardening steel, it must also be admitted 
that the British steelmakers have spared no expense of 
time or talent in following the matter up, and obtaining a 
record for quality and uniformity and ease of manipula- 
tion of their steels which is now nowhere surpassed, if, 
indeed, it be equalled. 

There are two distinct kinds of tool steel, called respec 
tively water-hardened, or carbon steel, and air, or seli-hard- 
ening steel, which was discovered by R. Mushet in 1860. 
Mushet found that by adding manganese and tungsten 
to the steel it maintained its cutting edge at muca higher 
temperatures of the tool point; and that, consequently, 
much higher speeds of cutting than had previously been 
attained were possible. This steel came, therefore, into 
very general use, and completely replaced carbon steel 
for roughing-out; but the great possibilities latent in 
tungsten steel were not revealed until Messrs. Taylor and 
White undertook a long series of experiments to investi- 
gate the phenomena of the process of hardening it, at the 
works of the Bethlehem Steel Company, Pa. 

Up to this time all air-hardened steel had been in- 
variably heated only up to a cherry-red temperature— 
about 1550 deg. Fah.—and users were cautioned against 
heating beyond this before allowing the tool to cool 
gradually or in a blast of air. What Messrs. Taylor and 
White discovered was that when air-hardening steels are 
made with certain constituents in ascertained proportions 
they are greatly improved in their cutting efficiency by 
being heated to much higher temperatures than had ever 
before been tried in the process of hardening. They 
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BERLIN TOOL STEEL TESTS 


found that, although the steel appeared to be injured by 
heating to any temperature between 1550 deg. and 
1725 deg. Fah., above the latter temperature and up to 
about 2000 deg. Fah.—when the steel softens or crumbles 
when touched with a rod—the efficiency was greatly 
increased. If the greatest safe cutting speed for steel] 
heated to cherry-red was 30ft. per minute, then, when 
recourse was had to heating up to the “ burning” point, 
the allowable speed would be increased to about 80ft. or 
90ft. per minute. This discovery of Messrs. Taylor and 
White has proved to be the beginning of a new epoch in 
machine practice. It has brought about the running of 
machines at much higher efficiencies than have hitherto 
been thought possible; and by demanding closer speed 
regulation with greater range and a greater attention to 
the conditions governing power, strength, and rigidity, it 
has created a new era in machine-tool design. 

As the result of their experiments, the Bethlehem Steel 
Company were able to perform great feats in the way of 
high temperature and high-speed cutting in 1900; but 
their results were obtained on very soft material, and 
doubts were at first entertained as to the practical value 
of the discovery in general engineering work. 

Numerous tests were, in consequence, set on foot in 
workshops all over the world, but the opinions formed as 
the result of such sporadic trials were so conflicting that 
the Berlin section of the Verein Deutscher Ingenieure 
decided to take the matter up; and in the spring of 1901 
they set out to ascertain the value and applicability 
of the new steel in practical work. The results of their 
extensive series of experiments were published in the 
Zeitschrift for September 27th, 1901. 


BERLIN EXPERIMENTS. 

The object of the trials was to determine, keeping in 
view the durability or life of the tools:—(1) What 
maximum surface could be machined in unit of time with 
a given cut of ;5,;in., the traverse and speed being at the 
option of the experimenters. (2) What weight of cuttings 
could be removed per unit of time with the greatest 
possible depth of cut, the traverse feed and speed being 
again left open. 

The materials operated upon were grey cast iron, cast 
steel, and forged or rolled Siemens- Martin steel of various 
ultimate tenacities. The tool steels were those supplied 


by the three firms, Bergische Stahl Industrie, of 





Remschied; Gebriider Béhler and Co,, of Vienne. and 





Berlin; and Poldi-Hiitte, of Vienna and Berlin. About 
250 trials, of duration up to two hours each, were made, 
and a selection of the best results is represented in Fig: 1, 
where fair curves are drawn through the spots obtained 
for each material. : 

These curves give the relation between the cutting 
speeds and the areas of cuts, for which the tools endured 
at least one hour—with one or two exceptions—without 
requiring regrinding. The curve marked “soft steel” is 
for cuts taken upon Siemens-Martin steel of 26 tons 
tenacity ; whilst the “‘ medium steel” and “ hard~steel ’ 
curves were for the same material, but with ultimate 
strengths of 40} and 49 tons respectively. 

The analyses and other properties of the various 
materials operated upon are summarised in the annexed 
Table—I.—and this table contains the same figures for 
the materials used also in the Manchester experiments to 
be referred to below :-— 

TABLE I.—Chemical Composition and Strength Propertics of 

(A) = Cast Iron used in Berlin and Manchester. 








| Berlin. | Manchester. 
Carbon (total)... .. | 3-91 _ _ _ 

»» (combined)...| 0-45 0-459 0-585 1-150 
Graphite ... ... ...| 3-46 2-603 2-720 1-875 
Silicon seve] 205 3-010 1-703 1-789 
Manganese ... ...| 1-00 1-180 0-588 0-348 
Sulphur ... ... ...| 0-10 0-031 0-061 0-1614 
Phosphorus ..| 0-10 0-773 | 0-526 0-732 

| 26-9 | 44 43-5 
Crushing strength — tons. per | tons per | tons per 
| sq. in. | sq. in. sq. in. 
_ “Soft” | “Medium” | ‘‘ Hard” 
| 








(B) = Steel used in Berlin and Manchester. 





Manchester, 
Whitworth fluid-pressed. 


Berlin. 
Siemens-Martin. 





Carbon ...| 0-30 0-54 0-63 0-198 0-275 | 0-514 
Silicon ...| 0-05 0-21 0-20 0-055 0-086 | 0-111 
Manganese | 0-58 0-93 1-22 | 0-605 0-650 | 0-792 
Sulphur ...| 0-05 0-025 0-05 | 0-026 0-037 | 0-033 
Phosphorus | 0-07 0-05 0-05 | 0-035 0-043 | 0-037 
Tenacity ... |26 to 32 404 49 26-3 28-9 46-7 


jtonsper tons per tonspertonsper| tons per | tons 


}sq.in. sq. in. sq.in./sq.in.| €q. in. per 

| 7 £q. In. 
Yield point | _ _ _ 12-8 9-8 19-7 

tonspe:| tons per | tons 

sq.in.| sq. in, | per 

| sq. in. 


| 


Name ea ' Soft” ‘“‘Medium” “Hard” |‘‘ Soft”’|‘‘Medium” ‘Hard’ 





MANCHESTER EXPERIMENTS. 

These experiments were begun at the Manchester Muni- 
cipal School of Technology in October, 1902, and extended 
overtenmonths. The expense incurred was jointly borne 
by the Manchester Association of Engineers, by the School 
of Technology, and by the firm of Sir W. G. Armstrong, 
Whitworth and Company. The report upon them was 
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presented at a meeting of the Association on October 
24th, 1903, and may now be obtained from the secretary. 
The working members of the committee responsible for 
the carrying out of the experiments were:—Mr. Daniel 
Adamson, to whose energy and ability the success of the 
experiments was largely due; Mr. H. N. Bickerton, Mr. 
E. G. Constantine, and Mr. George Daniels. (In fact the 
abbreviated formula for the quorum was: (ABCD)* !) 

The questions which the committee set themselves to 
answer in these trials were :— 

(1) What maximum cutting speeds can be obtained 
with the new steels when taking light or finishing cuts 
upon hard, medium and soft steel, and upon hard, 
medium and soft cast iron? 

(2) What maximum area of surface can be machined 
in a given time when taking a ;;in. cut with the new 
steels upon the six given materials ? 

(83) What greatest weight of cuttings can be removed 
in a given time from these three grades of steel and of 
cast iron ? 

(4) What. forces are operative upon the tool in making 
these cuts, and according to what’ law do these forees 
vary with the speed of cutting and the area and shape of 
the cut? 

(5) Can the new steels be forged and tempered by ap 
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ordinary smith, and yet be relied upon to give results as 
to cutting speed and durability similar to those obtained 
when they are delivered ready ground by the makers? 
The answers to the first four of these questions are 
concisely given in Table II., which has been abstracted 
from the results of the report. The table is self- 
explanatory, and it need only be added that “ non- 
failing tools” are those which were capable of further 
cutting at the expiration of twenty minutes, and tools 
which failed were those whose withdrawal was necessary 
before the expiration of that time. In the last two 
columns are given the values of the cutting forces and 


Cast Iron 


CUTTING SPEED 
FORCE ON TOOL. 


, 
04 05 Sq.Ins. 


AREA OF CUT, (out = traverse}. 
Fig .3. 
MANCHESTER TESTS—CAST IRON 


the cutting stresses—-or forces divided by areas—for each 
variety of steel or cast iron, irrespective of the size or 
shape of the cut taken ; the assumption that the cutting 
force is proportional to the area of the cut being, as a first 
approximation, assumed to hold. 


TABLE II.— Manchester Exrpe vi ments. 
Actual area 
of cut, square 
inches. 


Fore: and 
stress. 


Weight 
removed, |b. 
per minute. 


Jutting spsed 
feet 


per minute. 


y any 
y all 


gs 


Intended 

eut and 

traverse 
for 

all tools, 

inches. 


speed, 
y non- 
failing tools. 
g stress of all 
, tons per square 


failing tool. 
non-failing tool, 
non-failing tools. 


Average of all non-failin 
tools. 


Non-failing tools of greatest 
Greatest speed of an 


Average speed of all non-failing 
tools. 


Greatest weight removed b: 
Average weight removed by 


Average cuttin 


| Average cutting force of all non- 
failing tools 


Soft Steel (Whitirovth Fluid-pressed), 


-0032 5d, 
-0106 
-0215 
-0434 


-0035 
-0104 
-0210 
-0422 


149-2 125-9 
111-0 95-8 
74-0 62-8 
50-7 44-5 


«4 


1- 
4. 
5. 
7 


Medium Steel (Whitirorth Fluid-press d), 


-0039 '-0036 
-0114 ,-0115 
-0227 -022 
+0425 -0428 


105-2 
80-0 
51-4 
38-6 


101-7 | 1-6 +295 
71-8 | 3- 2.3 
49-9 


a> 
37-8 


Hard Steel (Whitworth 


Fluid-presse1), 
3 
6 
8 
6 


-0040 
-0124 
-0219 
+0452 


-0037 | 52-5 : 
-012 | 41-2 : 
-0219 | 30-8 : 
-0438 | 20-2 


51 
40 
' 30 
19 





Soft Cast Iron. 


109 §=105-25} 1-2 
99-5 , 85-26) 3- 
66-2 65-1 
55-5 7 
Medium Cast Tr 


-0033 70035 
-0115 |"0107 | 4 
-0227 |-0201 | 3 
0446 |-0443 | 2 


59 
2,045 
3,630 
6,035 


3. 


7 
9-0, 
3-1! 3 
4.3 


Hard Cast Tron 





958 
3,772 | 


5,443 | 


0-48 
1-18 | l- 
1-62 | 1-2 
3-2 -|2 


-00375 -0037 
-01173)-011 

-02112'-0204 
-0459 -0432 

















Figs. 2 and 3 give these results as originally published 
in the report, and the curves plotted in them will be 
found to be generally in close agreement with the 
numerical results of Table IT. 

In Fig. 4 the speed-on-area results from both the 
Berlin and Manchester trials have been plotted together 
—open dots = Berlin, full dots = Manchester. The 
thick black curve depicts the relation between cutting 
speed and area of cut given by the formula :— 


v= lin iting Sel 





which will be very frequently used in the sequel. Here 
v = cutting speed in feet per minute, and a = area of 
cut in square inches. 

This is the formula for the speed at which a given cut 
is assumed to be taken under ordinary workshop con- 
ditions, and at which the heaviest cut for which a given 
lathe is designed must be taken, when under test. 

It is seen to be well within the highest values obtained 
in the Manchester experiments, but passes close to those 
obtained in Berlin for the lightest cuts. This is justified 
by the consideration that the Berlin trials give speeeds for 
which the tools lasted . over one hour, whilst the 
Manchester results are for tools intended to last only 
twenty minutes. The so-called “soft steel” used in the 
Manchester trials was very tough, and it is, therefore, 
possible that the constant—in Formula (1)—may be taken 
as high as twenty-five for ordinary “ machinery steel,” 
without an undue amount of destruction of the tool being 
encountered in ordinary practice. 

The round-dot curve traced on Fig. 4 shows the 
relation which would have obtained between speed and 
area had it been experimentally found that the speed 
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of cutting could increase as fast as the area of the cut 
diminished, i.¢., that the same weight could be machined 
off per minute for a lightas for a heavy cut. We see ata 
glance that when the area is reduced from 0:1, with a speed 
of 33ft. per minute, to 0°05 square inch, e.y., the speed, 
instead of being increased 100 per cent., can only be 
raised by 42 per cent., and that if reduced to ‘025 square 
inch the speed can only be about doubled, instead of 
being increased fourfold. The weights removed will, 
therefore, be } and 4 respectively, in the two latter cases, 
of what could be removed when the cut was 0°1 and the 
speed 33. For light cuts such as jin. by }!,in.—of 
area ‘005—weight can be machined off which only 
amounts to 20 per cent. of what can be removed with a 
cut of lin. by ;);in. traverse. 








INLAND NAVIGATION IN EGYPT. 
By Sir Hanpury Brown, K.C.M.G, 
No. II.* 

Havine got rid of tollst in our last article let us 
now return to the consideration of the physical 
conditions controlling the river navigation, and we 
will then pass on to the main artificial lines used 
by the boat traffic. Now that the Assuan Dam and 
its locks are in working order, there is through- 
navigation from the second cataract at Wadi Halfa to 
the sea, a distance of 969 miles (1550 kiloms.). This is 
Miss Amelia B. Edwards’ “One Thousand Miles up the 
Nile,” the authoress having accomplished the journey 
from the sea to Wadi Halfa. The thirty-one miles required 
to complete the round thousand were taken credit for, as 
being included in the view from the top of some heights 
at Wadi Halfa. Starting from Wadi Halfa in the south, 
and travelling down-stream, the Assuan Dam is reached 
after a journey of 215 miles (3845 kiloms.), for about half 
of which the depth of water has been increased at certain 
times of the year by the act of storing water above the 
Assuan Dam. The size of vessels on this reach is limited 
by the dimensions of the locks of the Assuan Dam, 
which are 70m. long by 9} m. wide. There are four such 
locks in one flight. 

The next reach, from Assuan Dam to Assiout 
Barrage is 346 miles (554 kiloms.) long. The Naga 
Hamadi Railway Bridge is passed on this length. 
The third reach, from Assiout Barrage to the Delta 
Barrage below Cairo is 260 miles (417 kiloms.) long. 
The obstructions to navigation on this reach are the 
bridges at Cairo, viz., the Kasr-el-Nil road bridge and the 
Embabeh railway bridge, soon to have added to them 
the Roda Island tramway and road bridge. 

From Assuan to the Delta Barrage the dimensions of 
steamers are limited by the size of the Assiout Barrage 
lock, which is 80m. long by 16m. broad. But no boats 
of this size can get into the reach unless they are built 
there, as the widest lock of the Delta Barrage has a width 
of 14°83 m. only, and a length of 61°45 m. In high flood 
it would be possible to get a boat 61°40m. long and 
14°80 m. wide into the Cairo reach by bringing it into 
the Rosetta branch from the sea; and, further, if there is 
no regulation being done on the barrage, and it is fully 
open with its gates all raised, the length of boat would 
not be limited by the length of the lock, as both pairs of 
its gates would be fully open. When, however, the con- 
ditions of the Nile discharge make it impossible to use 
this large lock, the width of the other lock, namely, 

* No, I. appeared March 81st. 
+ The average annual amcunt taken in tolls on river and canals for 
m4 = years preceding the abolition of tolls on Kasr-el-Nil Bridge was 











11°83 m., determines the maximum beam of the boat 
that can be passed, and its length of 53°50 m. limits the 
boat length. . 

In the Damietta Branch Barrage there is no second 
large lock, and passing boats are always limited by the 
11°83 m. width of lock and 53:50 m. length, excepting 
when the Barrage is not being regulated on and both pairs 
of lock gates are fixed open, allowing boats of any length 
to pass. Five hundred metres below the barrage on 
the Damietta branch, and 1500m. below that on the 
Rosetta branch, are what are known as the Barrage 
subsidiary weirs. During flood, when there is sufi 
cient depth of water flowing over the’ weir crest, 
steamers and boats can pass freely over them without 
danger. But when the depth is insufficient, naviga. 
tion is provided for by a lock at one extremity of 
each weir, having a length of chamber of 64°25 metres 
and a width of 12 metres. The Zifta Barrage, receitly 
built across the Damietta Branch about half-way between 
the old Delta Barrage and the sea, is provided with a lock 
65 metres long by 12 metres wide. ‘The length of each 
of the Damietta and Rosetta branches of the Nile ig 
148 miles (236 kiloms.). The obstructions to the free 
passage of boats on these two branches have already been 
enumerated. Navigation on them is only possible during 
the season that the river is in flood, and for a short time 
after, roughly speaking for five months, from August to 
January inclusive. 

The available depth of water on the river from Assuan 
to the sea naturally varies considerably. In floods there 
may be as much as 10 metres or even more; in suminer 
under two metres, or even under one metre at bad shoals, 
Below the Delta Barrage there is pny no discharge 
in summer, as the whole river is completely dammed by 
the lowering and caulking of the Barrage gates, and every 
drop of the Nile water is turned into the canals to be 
made use of for the irrigation of crops. As the efficient 
working of the Barrage had as its inevitable result the 
drying up of the river branches below it, and their 
annihilation in summer as navigable routes, it was con- 
sidered necessary to substitute artificial channels of 
navigation for the natural ones which had been wiped 
out. In spite of the shutting off of all supply to these 
two river branches, the last reach from the sea for some 
distance up the branch still remained navigable on account 
of .its depth and the backwater from the sea. Above tie 
Barrage, as has been pointed out, the result of its damming 
the river was to produce deep water between it and Cairo 
all the year round. Consequently, to restore navigation 
between Cairo and the towns of. the Delta to the north of 
it, what had to be done was to construct navigable canals, 
or adapt to navigation existing canals, from the Delta 
Barrage to the deep water tail reaches of the river 
branches above Rosetta and Damietta. A reference to 
the accompanying map will be of assistance in following 
the description of the navigable system in the Delta. 

The substitute for the Rosetta Branch was already 
existing at the time that the Barrage was made efficient, 
but it required adaptation to make it a satisfactory sub- 
stitute, the principal work to be built being a lock to 
connect the canal route with the deep-water reach at the 
seaward end of the branch. The first reach of this line of 
navigation consists of the fine Central Canal of the Delta, 
the Rayyah Menufia, by which the whole of the irrigation 
of the land lying between the two branches is effected. 
About 20 kiloms. from the Barrage the route leaves the 
main canal and takes to the Baguria Canal, and, farther 
down, to the Kodaba Canal, on which is the Kodaba lock, 
whereby boats pass from the canal into the lower river. 
The channel of the Baguria Canal requires remodelling 
in width and direction before it can be considered a 
satisfactory navigable way. The principal town passed 
on the way to Kodaba lock is Kafr Zayat. After passing 
into the river by the Kcdaba lock, boats can either go 
down the river to Rosetta or past it to the sea; or may 
enter at Atfeh the Mahmudia Canal, which carries them 
intc Alexandria, where there is a tail lock connecting the 
canal with the Maritime harbour. 

On this Cairo-Alexandria route there are a considerable 
number of navigation obstacles, which I will not detail. 
It is, however, important to note the dimensions of locks 
which limit the dimensions of boats. If, during flood, 
boats use the river route between Cairo and Atfeh and 
thence the Mahmudia Canal to Alexandria, the larger of 
two locks at the Atfeh entrance to the canal limits the 
dimensions to an extreme of 54m. length by 12 m. width. 
But unless the conditions allow of the larger lock in the 
Delta Barrage passing boats, the size of boats using this 
route is limited by the smaller Barrage lock to 53°50 m. 
by 11°83 m., as already pointed out. 

When the Rosetta Branch below the Delta Barrage 
ceases to be navigable, the lock at the head of the Rayyah 
Menufia is the controlling point, reducing the dimensions 
of boats to 8 m. width, but still allowing a length of 54 m., 
as it has that length and a metre more to spare. Ten 
kiloms. from the head is a short lock, evidently a child of 
the Irrigation Department of former days born out of 
due time. Fortunately the regulator with which it is 
associated is rarely regulated on, and so both pair of lock 
gates can be left fully open, so that any boats that can 
get into the canal can pass this lock also, as it has a 
width of 8m. 

On this route between Cairo and Alexandria there are 
six State Railway bridges to pass, and one or more Light 
Railway bridges, so that the journey is not all plain 
sailing, and calculations of the time required for goods to 
reach their destination are complicated by the unsolvable 
personal equation, with its unknown quantities, of each 
of the native “ captains” of the bridges, who would count 
it less shame to neglect their duty than to neglect their 
opportunities. What the boatmen should see to, in their 
own interests, is that the opportunities for blackmailing 
them be reduced as far as it is in their own power to 
reduce them. And a very effective way of cutting down 
the opportunities is to imitate the example set by an 
Egyptian company under English direction. This com- 
pany undertakes the transport of goods by river and 
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canal, and has so fitted up its barges that their masts can 
be easily lowered to enable them to pass under the girders 
of the railway bridges at most seasons of the year. 
During the height of the flood only, the opening of the 
navigation passage has to be awaited. It may not be 
easy to adapt the native boat of to-day and of the long 
nast to meet the new conditions of traffic created by the 
construction of bridges across the navigable routes, but it 
should not be difficult for experts to design a new type of 
boat suited both to the old conditions which continue to 
exist, and to the new conditions as well. The Egyptian 
lives in an atmosphere that preserves much that is 
ancient, and a period of less than thirty years, during 
which the canal and river bridge obstructions have been 
inultiplying, is as a day in any effect it can produce on 
the slow changing boatmen of the Nile. Unless the 
boatmen of to-day and yesterday change in time, they 
may see their carrying business pass to the boatmen of 
to-morrow, more ready to adapt themselves to a 
changing environment, according to the law that rules the 
yorld. . 

’ There is in this connection an interesting instance of 
persistence of type in the Fayum, which in some respects 
may be considered an oasis cut off from the rest of 
Egypt. Except for quite a narrow strip of land along 
which the Bahr Yusuf flows, the province is entirely sur- 
rounded by desert. On that edge of it which is most 
remote from the Nile Valley is the Lake Kurun, the per- 
sistent rudiment of the ancient Lake Moeris. On this 
lake the fishermen use boats of a description that, it 
would seem, even a land-lubber could improve upon. The 
development of naval architecture must have been 
arrested on this lake a long time ago. The shape of the 


sea, is by way of the Ismailia Canal, by which boats can 
go from Cairo to Ismailia, and thence by the Ship Canal 
to Port Said or Suez, or by the Sweet Water Canal to 
Suez. The lower lock at Ismailia connecting with the 
Ship Canal is 37} m. long by 8} m. wide, and this limits 
the size of boats entering or leaving the Ismailia Canal. 
Inside the canal the locks have a length of 37°95 m. and 
a width of 8m. The locks on the Sweet Water Canal 
to Suez have the same width of 8}m., and, with the 
exception of the tail lock at Suez, a length of 86°20 m.; 
but, as they are always open, the length of the lock does 
not affect the size of the traffic. There is, however, very 
little traffic on this canal, as it has many shallows and 
much weed growth. The tail lock communicating with 
the Gulf of Suez has a length of 39}m. Boats, there- 
fore, 37m. long and 8} m. wide can go anywhere on the 
Ismailia system of canals. 

There is one other fine navigation line which is worthy 
of special mention, that, namely, from the Delta Barrage 
to Rahbein through the Central Delta by way of the 
Menufia-Shibin Canal. The limiting lock has 39°20 m. 
length and 7m. width. All the other locks but one have 
a width of 8m. Some day, if the boat traffic developes 
sufficiently, it may be considered worth while to enlarge 
the 7 m. locks to a width of 8 m., or to build new ones to 
the standard width. The Karanein Lock, which is one 
of the narrow ones, has a length of 21 m. only, but, being 
high up the canal, has generally both pairs of gates fully 
open. Otherwise its length of 21m. limits the size of 
passing boats. Unless it is found unnecessary to use the 
regulator with which this lock is combined, it is evidently 
desirable to build a new lock to the standard size. 

The standard sizes of lock chamber adopted in the 
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boats and their whole equipment do not perhaps belong 
to pre-historic time, but they are not much more modern. 
Even the ancient Egyptians used sails, but the lake boat- 
men of the Fayum do not, so perhaps we have here an 
example of reversion to a more ancient type. The pressure 
of competition does not reach this out-of-the-way piece 
of water to which the fishermen’s boats are confined, and 
no change of type is likely to be seen until tourists, or 
some other innovation, invade this hitherto little visited 
corner of Egypt. But we must leave these interesting 
questions to the study of the evolutionist, and get back 
to the Delta canals. 

The navigation route, which was intended to take the 
place of the Damietta Branch, was created by the con- 
struction of a new canal from the Barrage to Benha, and 
of locks and regulators on existing canals north of Benha. 
The new canal is called the Rayyah Tewfiki, and the 
canals forming its continuation, the Sahel and Mansuria. 
The lock, connecting the canal with the lower part of the 
river, is at Mansura, north of which town it was expected 
that there would always be deep water. But this has 
been proved by later experience to be a mistake, as the 
permanent deep water, when the Delta Barrage is tight 
closed, does not reach farther up the branch than Sherbin, 
a village 16 miles (26 kms.) below Mansura. In a dry 
summer, therefore, through navigation between Cairo and 
Daimietta is interrupted by a reach of shallow river 
between Mansura and Sherbin. No doubt this defect in 
the navigation system will some day be remedied by 
adapting to navigation the continuation of the Mansuria 
Canal—known as the Sahel-Fareskur—and connecting it 
by a lock with the Nile at a point opposite or a little 
below Sherbin. Until that be done, the substitute for 
the river route is a defective one. As long, however, as 
there is sufficient water in the river to float beats between 


Mansura and Sherbin—generally from August to March | 


inclusive—vessels of a size that can pass through a lock 


54) m. long by 8m. wide can use this route to carry | 
goods between Cairo and Damietta, but for the greater | 


part of this time the river route is practicable and pre- 
ferable, 


The third through route, connecting Cairo with the 
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Delta, as those to which futuré locks should be built, are 
are as follows :— 


Metres. Metres. 
(1) On the Nile branches ... ...... 64-25 by 12 
(2) On the Nile from Assuan to Cairo 80 by 16 
(3) On main lines of canal navigation 55 hy 8 
(4) On secondary do. do 35 by 8 


(5) On feeder lines in the North of 
the Delta... ee 27-75 by 6 

It is a matter for regret that standard dimensions were 
not laid down before some of the comparatively modern 
locks were designed and built. The depth of water in 
the canals varies considerably at different seasons, but 
not to such an extent as the depth of the river varies. 
Generally speaking, a depth of 2 m. can be relied upon on 
the main lines, with a minimum of 1m. in summer; on 
the secondary lines perhaps rather less; and on the 
feeder lines from 1} m. to a bare metre. 

On page 19 of Lord Cromer’s Report on Egypt and the 
Soudan in 1903 (Egypt, No. 1, 1904) some interesting 
figures are given to show the increase of navigation in 
Egypt subsequent to the removal of tolls. Tolls were 
generally suppressed from January 1st, 1901, and it is in 
this year that the increase of navigation began in a 
decided manner. But as the Kasr-el-Nil Bridge tolls 
were suppressed two years earlier, the returns for the 
year 1898 are used, in the case of the Barrage, for 
purposes of comparison with 1903. In Egypt the sizes 
of boats and their cargoes are reckoned in “ ardebs,” an 
ardeb being equal to 5°44 bushels. The inland water- 
borne traffic from and to Alexandria is gauged at the 
Atfeh locks, through which boats pass in and out of the 
Mahmudia Canal. The figures given below are the sums 
of the number of boats passing inwards and outwards, 
whether loaded or empty. The “ardebage”’ in the case 
of the Atfeh locks I have not been able to ascertain :— 
Number of boats 


Year. “passing Atfeh locks. Retmecies 

| dee er ae ~~} Tolls in force, except 
1899... ... 5,431... ... } Kasr-el-Nil Bridge from 
1900 2) 2) 4,564 7) J 1899. 

BOGE 563 osg SOpEEEe ous ++) 

1902... ... 18,234... ... | Tollsremoved everywhere, 
1908 2. 2. a3009 2. oJ 


The suppression of the tolls of Kasr-el-Nil Bridge had 
little effect, as the payment at this bridge used to clear 
the Barrage, so that this first partial suppression of tolls 
resulted in little more than payment being made at the 
Barrage instead of at Kasr-el-Nil (Cairo). The numbers 
and “ardebage” of boats were not affected till after the 
general suppression of tolls. Still, to exclude any possible 
effect that the first suppression may have had on the 
Barrage figures, the year 1898 is selected for comparison 
with 1903. 

The figures are as follow :— 

Number of boats passing river 


Year. ard canal locks at the barrage Ardebs, 
up and down. 

1898 ... .. 15,867 2,414,601 

1903 ... 37,880 7,676,365 


It will be seen that the effect of the removal of tolls 
has been unmistakeable and immediate. 








GERMAN SHIPPING UNDERTAKINGS. 





THE reports and balance sheets of the principal shipping 
companies in Germany have now been issued for the year 
1904, and it is therefore possible to ascertain the measure 
of prosperity or adversity which has attended their opera- 
tions in the period in question. Before, however, pro- 
ceeding briefly to mention the actual working results, atten- 
tion may be directed to the matter of shipping subsidies, 
because of the interest which is taken in the subject, 
both in Great Britain and other countries. English 
newspapers have frequently stated that various Teutonic 
companies are in the happy enjoyment of subventions 
granted by the German Government. The Hamburg- 
American Company, in its report for 1904, once more 
states that it does not receive any Imperial or State 
subsidy, and a reference to the report for the preceding 
year shows how, according to the company’s statement, 
it abandoned grants made by the Government, at all 
events in regard to the Imperial mail service to the Far 
East. It appears that the company and the North 
German Lloyd Steamship Company conducted this 
service on joint account, but in 1903 an agreement was 
entered into whereby the former withdrew from the 
service, which was thenceforth solely undertaken by the 
Lloyd Company; whilst, at the same time, the Hamburg- 
American Company took over the entire freight steam- 
ship line to the Far East, which had also been maintained 
on common account. The completion of this agreement 
left the Hamburg-American Company, it is said, free 
from any State subsidy, and, with the reiteration of 
the assertion in the report for 1904, it is necessary 
to accept the statement as correct. But how does 
the question affect other companies, as, for instance, 
the North German Lloyd and the German East 
Africa Line? The exact amount of the payments made 
by the Government to these companies, if not to 
others, is not disclosed in the reports, although it is 
known to represent a considerable sum in each case. 
The remarkable fact is, however, now being mentioned in 
German shipping circles, that the effect of the State 
subsidies is to curtail the independence and business 
activity of the companies, owing to the conditions im- 
posed by the agreerhents with the Government.~ For 
instance, the situation of the freight market may at times 
render it necessary largely to restrict the number of 
sailings in order to effect economies, but such limitations 
can only be carried out in so far as they do not infringe 
the agreements under which subsidies are granted. This 
fact was strikingly illustrated by the condition of the 
shipping market in respect of Africa last year, and there 
is no doubt that a similar state of affairs prevailed on 
other subsidised routes. 

If we now turn to the accounts of the leading German 
shipping companies in general, we find that five under- 
takings indicate results which are superior both in regard 
to net profits and dividends to those realised in 1903. 
Taken in the order of their ordinary share capital, it is to 
be noted that the Hamburg-American Steamship Com- 
pany has decided to make a distribution at the rate of 
9 per cent. for 1904, as compared with 6 per cent. on a 
share capital of £5,000,000 in 1903. The Hansa Steam- 
ship Company, which has a share capital of £1,000,0C0, 
occupies the second position with a dividend of 9 per 
cent., as against 6 per cent. in 1903; the German Austra- 
lian Steamship Company comes third with 7 per cent. on 
£600,000, as contrasted with 6 per cent. in the preceding 
year; the Hamburg-South American Shipping Company 
ranks fourth with 8 per cent. on a share capital of 
£562,500, as compared with 6 per cent. in 1903; and the 
Kosmos Steamship Company stands fifth with a distribu- 
tion on £550,000 at the rate of 10 per cent., as against 
8 per cent. in 1908. On the other hand, the North 
German Lloyd Company, which was unable to pay any 
dividend for 1902, but which succeeded in returning 6 per 
cent. last year on a share capital of £5,000,000, once 
again shows a diminution, namely, to 2 per cent. for 1904. 
The German East Africa Line, which passed its dividend 
in 1903, on a capital of £500,000, has been equally 
unsuccessful in the past year, the surplus profits being 
entirely devoted to the purpose of depreciation. The 
Argo Steamship Company has incurred losses in the past 
two years, while the German Levant Line, which did not 
yield any return on its share capital of £300,000 in 1903, 
has not yet intimated the financial results for the past 
year. There are several smaller shipping companies, but 
these need not be specifically mentioned on the present 
occasion. 

A variety of reasons may be adduced in explanation of 
more satisfactory financial results being obtained by 
certain German companies during a year of depression 
in freights, a period of several months’ fight between 
practically all the Transatlantic. shipping companies on 
the one hand, and the Cunard line on the other, and 
nearly a year of war and its interference with trade in 





the Far East. In the first place, an increase in business 
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Fig. 9—144-TON TEN-COUPLED ENGINE, A. T. & S. F. R. 
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Fiz. 13-ENGINE WITH WOOTTEN FIREBOX, D.L. & W. R. 


has been experienced by the Hamburg-American Com- 
pany on most of its lines, profitable sales have taken 
place of several fast steamers, and a large amount of 
chartering has been done on foreign account, although 
all the sales and transactions are not included in the 
finances for 1904. In addition to these matters, the 
company secured, by virtue of a special arrangement 
with the International Mercantile Marine Company, 
exemption from the operation of the equalising agree- 
ment for last year; otherwise it might have been 
required to hand over a certain amount of money to the 
Morgan Shipping Trust in question. This exemption, it 
is believed, is the reward given for the support rendered 
by the German company in the contest with the Cunard 
Line. 

The other four companies in the list of five also ex- 
perienced an improvement in traffic, while sales of 
certain steamers, although not for the same destination, 
also contributed towards the improved results. In the case 


of the North German Lloyd, which also has an equalising | 


agreement with the American Shipping Trust, the latter 
will be required to pay to the former the sum of £50,000, 
which has already been reckoned in the proposed dividend 
at the rate of 2 per cent. for last year. The North German 


Lloyd suffered more severely than the Hamburg-American | 


Company from the fight with the Cunard Line, as the 
contest was essentially a passenger rate war, and the 
passenger business is the mainstay of the Lloyd Company. 
Moreover, the latter has three large swift steamers which 


are only suitable for the conveyance of passengers, and | 
which involve the company in heavy expenses, whereas | 
the Hamburg-American Company only possess one of the | 
kind, the Deutschland. The North German Lloyd is also | 


the recipient of a shipping subsidy, and as in the case of 
the East Africa Line, the results are apparently not satis- 
factory. Nevertheless the present year has opened with 


improved prospects, as a consequence of the final termina: | 
tion of the shipping rate war, and as passenger fares have | 


been advanced on certain routes, and the business is 
increasing, there are hopes that the shipping trade may 
show more favourable results in the present year, although 
the large increase in new tonnage is a factor which may 
have an important bearing both in the case of the 








INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 

Nu. XXXIX.*—LOCOMOTIVES AND ROLLING STOCK.—IV. 
Goods engines.—Coming now to the engines for goods 
traflic, thirteen powerful and ponderous machines were 
exhibited, of which only two weigh less than 87 tons each, 
while four weigh over 100 tons. At the head of the list 
is “the largest locomotive in the world,” the enormous 
167-ton Mallet duplex compound engine for the Baltimore 
and Ohio Railway, which has been illustrated in some 
detail in THe EnGiInEER of September 16th and 28rd and 
October 7th. But ranking very closely next to this is the 
144-ton ten-coupled engine, with leading and trailing 
two-wheeled bogies, of the Atchison, Topeka, and Santa Fe 
Railway—Fig. 9. This, however, has only 117 tons on its 
' ten drivers, as compared with the 167 tons on the twelve 
drivers of the Mallet engine. At the other end of the 
list are two six-coupled engines with two-wheeled leading 
bogies—2:6;0, weighing 77 and 73 tons, with 66 and 


| 63 tons on the drivers. The larger of the two is shown 


A. T.& 8. F. Ry. 
235.3032 
Tandem 
19in. & 32in. 
32in. 
4ft. Yin. 
19ft. Yin. 
35ft. llin. 
6ft. Zin. 
Oft. x 6ft. 
391 
2}in. 
2Uft. 
4586 sq. ft. 
4795 sq. ft. 
584 sq. ft. 
225 Ib. 
144 tons 
117 tons 
10 tons 
8500 gallons 


| Railway... ... 
Class : wheels 
| Compounding 
Cylinders, diamete 
Cylinders, stroke... 
Driving wheels . a 
Wheel base, driving ... 
Wheel base, engine 
Boiler, diameter ... 
Fire-box = 
Tubes, number . 
Tubes, diameter ... 
Tutes, length ; 
| Heating surface, tubes 
Heating surface, total 
Grate area 
Boiler pressure 
Weight of engine... 
Weight on drivers 
Coal on tender 
Water in tank 


N. & West. Ry. | 
22650 


Simplo 
20in., 
28in. 

5ft. 8in. 

13ft. 2in. 
24ft. din. 
5ft. 6in. 
OAft. x BAft. 
281 
2}in. 


14ft. 6in. 
2379 
2559 





10 tons 
6000 gallons 


German and Britich steamship companies in the near | 


future. 








Srx buildings collapsed during construction in New 
York cn Sunday and Monday, March 19th and 20th, All were flat 
buildings of the usual brick wall and timber floor construction, and 
were either five-or six-storey structures, and had been completed 
either to the reof or to the next tier below. It ix suspected that 


most of them were put up in disregard of the Building Code | 


provision, which says that no masonry work may be done when the 
temperature is below 24 deg. Fah. Saturday, the day preceding the 
general collapse, was the warmest of the present season, Sunday 
followed with continued warm weather and rain, The first five 
buildings collapsed at 9 a.m., 2 p.m., 6 p.m., 11 p.m. and 11.30 p.m 
Sunday, and a building adjacent to and continuous with the first 
one fell at 6 p.m, Monday. 


Between these two large and two comparatively light 
| engines came nine engines of the Consolidation type, 
eight-coupled, with two-wheeled leading bogies—2:8:0. 
The largest of these is for the New York Central Railway, 
weighing 109 tons, with 98 tons on the drivers; it has 
cylinders 28in. by 32in., and driving wheels 5ft. 3in. in 
diameter. ‘he Southern Pacific Railway engine—Fig. 11 
—is almost as heavy, but has driving wheels 4ft. 7in. 
diameter. On the other hand, the engine for the Erie 
| Railway—Fig. 12—has driving wheels 5ft. 2in. diameter, 
| but weighs only 101 tons. The lightest of these nine 
| great engines weighs 87 tons, and has cylinders 2lin. by 
| *No, XXXVIII. appeared March 8st. 


Goods engines. 


S. Pacific Ry. 





Fig. 14-SHAY GEARED LOCOMOTIVE 


30in. The engine of the same type for the Delaware, 
Lackawanna, and Western Railway, shown in Fig. 13, 
represents the class having the immensely long and wide 
Wootten fire-box for burning anthracite dust and other 
fine light fuel which will not stand a sharp draught. 
Engines of this class are mainly to be seen on the lines 
tributary to the Pennsylvania coal region, but some of 
them are used for burning lignite and other fuel on 
western railways. The engineman’s cab is set astride of 
the boiler, just ahead of the fire-box, while there isa 
separate cab over the footplate for the fireman, who is 
further protected by a hood over the front end of the 
tender. 

This eight-coupled—2:8:0—type of engine is probably 
represented in larger numbers than any other type of 
engine in the United States, being used extensively on 
practically every railway of any importance. It is used 
in general goods service, and especially in the coal and 
ore traffic. 

Miscellaneous locomotives.—This review of the exhibits 
of steam locomotives closes with four engines for special 
service. The first of these is a geared engine of the 


Geared engine. 


Geared 
Simple 
(3) 12in. 
(3) 15in. 
3ft. 


D. L, & W. Ry. 
a a oe 
Simple 
21in. 
26in. 


Simple 
22in. 
30in. 

4ft. Qin. 
15ft. 8in. 
24ft. 4in. 
6ft. 8in. 
Oft. x Sdft. 
413 


10ft. 
3ft. Sin. 
6ft. x Bkft. 
156 
2in. 
lift. 
868 sq. ft. 
975 sq. ft. 
21 sq. ft. 
200 Ib. 
65 tons 
65 tons 
5 tons 
3000 gallons 


< 6}ft. 
372 
2in. 
15ft. 10in. 
3066 sq. ft. 
3231 sq. ft. 
544 eq. ft. 
200 Ib. 
101 tons 
90 tons 
12 tons 
7000 gallons 


2in. 
15ft. 
3225 sq. ft. 
3397 eq. ft. 
493 sq. ft. 
200 Ib. 
104 tons 
97 tons 
14 tons 


7000 gallons 6000 gal lons 


Shay type, such as is used for slow, heavy work on steep 
gradients, more especially for “ logging” roads built for 
getting at timber from the great forests. In these engincs 
two or three vertical inverted cylinders are mounted at 
one side of the fire-box, and drive a longitudinal crank 
shaft. The bogie frames carry shafts having bevel 
pinions gearing with bevel spur wheels bolted to the 
faces of the driving wheels. Intermediate shafts, with 
flexible couplings, connect the bogie shafts with the 
crank shaft. In the exhibition engine, shown in Fig. 14, 
the engine is mounted on two bogies, one under the 
boiler, and the other under the coal bunker. A four- 
wheeled tender is coupled up, and this also is utilised for 
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driving power in the same way as the engine bogies. 
The engine has three cylinders, 12in. by 15in., with 
twelve wheels—in three bogies—3ft. diameter, the wheel 
base of each bogie being 4ft. 4in. The weight is 65 tons, 
exclusive of the tender, the weight of which varies from 
24 tons when full to 12 tons when empty. 

The second engine is a six-wheeled shunting engine 
built for goods shunting work on the lines serving the 
syeat breweries and manufacturing establishments at 
St. Louis. It is a 72-ton engine, with cylinders 20in. by 
»6in., and driving wheels 4ft. 2in. diameter. Attached to 
the engine is a large tender with capacity for eight tons 
of coal and 6000 gallons of water. The engine was rather 
remarkable in appearance, especially in its place at the 
end of a line of grim black engines, for it was painted a 
bright crimson, with a good deal of gilding ; its boiler and 
fannel were jacketed with highly polished Russia iron, 
and its various fittings, valves, cocks, grease cups, «c., 
were all nickel plated. This, of course, was not for use 
but for show, and presumably by this time this gay but 
plebian “ switcher ” has lost its identity under a coat of 
black paint. The third engine is a contractor’s 15-ton 
saddle tank engine of 3ft. gauge. 

The fourth engine belonged to a class by itself, being a 
miniature—but working—engine such as is used for the 
little narrow-gauge railways now in use at many parks 
and pleasure resorts, and four or five of which were in 
service in different parts of the Exhibition grounds. 
These engines haul trains of three to six little open 
carriages, and the attendant—combined engineman and 
fireman—sits on a seat across the tender. The engine 
was of the four-coupled bogie type; cylinders, 2}in. by 
4in.: driving wheels, 10}in.; wheel base, 4ft.; steam 
pressure, 150 lb.; fire-box, 18in. by 1lin.; weight, 1400 lb., 
with 1100 lb. on the drivers. 








THE SIMPLON TUNNEL. 
No. IL.* 

In continuing our account of the final boring operations 
of the Simplon Tunnel, we propose to commence by 
describing the general state of the works at the period of 
the official opening on tunnel No. 1 on the 2nd inst. The 
advance headings of No. 1 tunnel, which were united on 
February 24th, have now been enlarged to normal section 
of about 3 m. wide by 2 m. high. The north boring had, 
it will be remembered, reached a height, for construc- 
tional purposes, of about 2m. above that of the south 
boring; consequently, while the latter was continued on 
for a few metres with the ruling grade uf 7 per 1000, the 
floor of the north heading was simultaneously lowered, so 
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that both floors are now at the point of meeting approxi- 
mately level. At this point a wooden gate has been 
erected, so that the work in both portions of the tunnel still 
proceeds in practically the same manner as before the 
encounter of the headings. 

The official. train for conveying the guests invited 
to the opening ceremony from Iselle consisted of small 
workmen’s trucks, so that there might be sufficient head 
clearance. The guests first of all inspected the railway 
workshops, and afterwards went in the trucks to about 
150 yards short of the dividing gates above mentioned. The 
remainder of the distance was covered on foot, and after a 
short wait the train bringing guests from the Swiss side 
arrived, and the formal opening ceremony was performed. 
_ The principal object of the wooden partition, or gate, 
in the tunnel is, it may be explained, to divert the air 
arriving by tunnel No. 2 back along tunnel No. 1, instead 
of allowing it to pass through to Brig, for it has been 
found that the ventilation is much better carried out in 
this manner than it would be if the air were driven 
through the tunnel from end to end. In the latter case 
the air in No.1 tunnel would be already fouled before 
it had reached either the northern or southern gangs of 
miners, whereas at present it arrives at the advance 
heading of No. 1 tunnel quite iresh“and fairly cool. This 
will be understood when it is considered that up to 
between the fourth or fifth kilometre, on the south side, 
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the secondary tunnel is inundated with huge springs of 
cold water, which burst with violence through the rock 
in all directions, the tunnel floor itself being entirely 
covered with a swiftly-flowing stream of cold water about 
lft. deep. The effect upon the air is considerable. Any- 
one changing from the great heat of tunnel No. 1 to the 
much cooler air of tunnel No. 2 would run a great risk of 
contracting pneumonia. The cold air is always blown 
here with great velocity in the direction of the advance 
headings, and thus, without artificial means, the air 
remains quite cool up to the neighbourhood of the great 
hot springs—beyond which matters alter, and the difficult 
conditions of carrying on the work remain as great as 
before, and are infinitely worse than they were in the 
region of the cold-water springs encountered about three 
years ago. 

Another reason for having the wooden barrier across 
the tunnel, although it has nothing to do with engineering 
purposes, may be mentioned here as showing the ham- 
pering details met with in a concern involving inter- 
national transits. It serves, in fact, to prevent petty acts 
of contraband such as might occur with the workmen at 
either side of the tunnel; and until such time as, con- 
venient or inconvenient, the armed “finance guards” of 
Italy Gan be lodged in the middle of the tunnel, as well as 
at the southern portal. No communication whatsoever 
is, as a fact, permitted between the two ends of the 





' tunnel, and it was not until March 30th that an engineer 
| belonging to the contracting firm passed through the 
| tunnel from end to end, partly on foot, this being Signor 
| Garroni, a relative of Herr Brandau. 
| In the barrier mentioned there is a small trap-door 
| through which verbal communication is possible; but 
| this is kept closed also, otherwise the air sometimes 
| passes through the wicket to the north side, often with 
| great velocity—with sufficient velocity, in fact, to 
extinguish closed lamps when held near to it—the speed 
of the wind depending upon certain barometric conditions. 
| Thus far no mention has been made here of the final 
| work of boring in No.1 tunnel. The heading face was 
| bored and mined as usual, and not, as described in the 
general Press, in the crown; and although measure- 
| ments alone were sufficient to indicate the nearness of 
| the north heading, there was nothing abnormal to be 
| noted in the holes themselves, which it is possible may 
| not have been bored to within nearer than 2ft. or so of the 
| opposite heading. When the mines were fired the 
detonations had a duller sound than had been usual up 
till then. The hot water, which had remained after the 
| pumping operations of the north side, then poured through 
| the breach rapidly, and all was emptied, so it appears, in 
about two hours’ time. In the meantime word was 
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THE HEADINCS 


| telephoned to Iselle of the fact. At the time a workmen’s 
train, with a change of shift, was waiting to enter the 
tunnel. A goods train which was standing in the tunnel 
was derailed, and about 70ft. of rails was torn up, causing 
considerable delay in the transports. From the main 
station in the tunnel several engineers tried to advance 
against the poisonous fumes emanating from the advance 
heading. The fumes are described as having a pungent 
smell of rotten wood—presumably the decayed timbering 
in the submerged northern heading. ‘The principal 
engineers penetrated at last to the heading face, but 
several of them were seriously affected by the gases 
passing along the tunnel; so much so that two of them, 
visitors to the works, were taken very ill when they 
reached the outside of the tunnel, and did not recover. 
The miners themselves, all but one, were not seriously 
affected. 

The accompanying sketches were made sixty hours 
after the perforation by the Federal Government's 

| engineer who had aligned the tunnel. 

Work at the heading of tunnel No. 2 has been stopped 
for some time past, through the irruption of fresh hot- 
water springs. To bore the remaining 400m. a new 
point of attack is to be started through another traverse 
passage now being driven by hand work. Great difficul- 
ties still remain to be overcome, these being due mainly 
to the inrush of hot water, which is a source of continual 
anxiety to the engineers in charge. 





LONDON ELECTRICITY BILLS. 
No. III.* 


Mr. Horpner continued his evidence on Wednesday, the 
29th ult., and put before the Committee tables showing the rela- 
tion between the number of units sold by the existing electric 
supply companies in London and the amount of capital 
employed. He said the output of the companies worked out 
at 10 units per pound of capital, and inthe last few years, in the 
case of his company, the number of units sold per pound of 
capital had increased by 50 per cent. Last year the rates 
which his company charged for electric power were actually 
lower than those which the promoters of this Bill proposed. 
No complaint had ever been made that his company had 
failed to do that which Parliament created it todo. He did 
not think that either in regard to capital or to working cost 
his company would save anything by taking electrical energy 
from the promoters. Cross-examined by Mr. Honoratus 
Lloyd, K.C., witness said that his company, jointly with the 
St. James’ and Pall Mall Electric Lighting Company, 
founded the Central Company, which supplied the two 
companies with energy in bulk. Last year the charge for 
that supply was 1d. per unit, but he believed that the 
Central Company would be able in future to get that down 
to 3d. or less. 

Mr. Lloyd: That is the cost price tc the Central Company, 
and they get nothing out of it ?— They get 5 per cent. interest 
on their capital. 

You have seen that our works’ cost is estimated at ‘154d. 
Do you anticipate that the Central Company will be able to 
generate energy at that figure ?— No, nor can you. 

Do you know that Mr. Merz has done it in Newcastle at 
*12d.?—At one station. 

Since your limits of supply are outside our industrial area 
we cannot compete with you except to a limited extent ?— 
That is so. 

We can compete for public lighting as the Bill now stands? 
—Yes. 

But you have heard that if the lighting authorities don’t 
— us we will give that up. Does that relieve your mind? 
—No. 

Do you think it right to the public to debar authorities from 
getting a cheap lighting supply from us if you cannot give 
it ?—I don’t see any public advantage in your scheme at all. 

Mr. Stuart Bain, managing director of the London Electric 
Supply Corporation, said his company’s district extended 
from Greenwich to Chelsea. The plant they had already 
installed had a capacity of 10,000 kilowatts, but their boiler 
capacity was 13,000 kilowatts, and there was space in the 
engine-room for turbine generators, should they be considered 
necessary. His company for some time past had been 
reducing the cost of production, and the first two months of 
the present year showed a reduction of 27 per cent. when @ 
comparison was made with the corresponding period of 1904. 
Last year the London County Council took 6 million units 
from his company. It was true that that contract would 
expire at the end of three years, but he believed that the 
increased demand from other sources would fully compensate 
them for the loss of that business. If the customers of his 
company were not satisfied with the prices which they were 
charged, they had the opportunity of going to competing 
company’s or local authorities. His company had twelve 
active competitors, and consumers could go to any one 
of these. He believed that to-day his company could supply 
as cheaply as the promoters could supply tive years hence 
according to their Bill, and every day would improve their 
position as they got new customers for power load. He saw 
no advantage that the new company would have over them 
in the way of generating electricity cheaply. 

Professor Kennedy, electrical adviser to the London 
County Council, said his opinion was that the existing com- 
panies could not afford to scrap their generating stations for 
the sake of getting a cheap supply of energy in bulk. The 
companies’ stations were still working satisfactorily. 

Mr. Balfour Browne, K.C., who was examining the 
witness, asked whether he did not think that in ten years’ 
time Mr. Merz’s methods would be antiquated. 

Witness replied that he did not believe that three-phase 
generators would be used in fifteen years’ time. Probably 
single-phase generators would be in general use then. He 
thought the necessity of transforming the current would be a 
hindrance to the promoters supplying authorised under- 
takers. 

The Hon. J. D. Fitzgerald, K.C., cross-examined Professor 
Kennedy with reference to the comparative advantages of 
turbines and reciprocating engines. Witness said he had 
had no actual experience of working turbines, but he 
admitted that the cost per kilowatt for electricity generated 
by reciprocating engines was higher than that generated by 
turbine-driven machinery. For smaller stations, however, 
he preferred the reciprocating engine. 

Mr. H. W. Sprunt, manager of the South London Electric 
Supply Corporation, gave evidence as to the output of his 
company’s works. 

Major Cardew, late electrical adviser to the Board of 
Trade, said he believed the exi-ting companies in London 
were capable of adequately supplying the present and imme- 
diate future demand for electric power in the metropolis. 
Hitherto the demand for electric power had not been very 
large, but now that railway companies were considering the 
question of electric traction and the ordinary steam-power 
user was becoming aware of the advantages to be derived 
from electric power, it was rapidly developing. The existing 
companies had plenty of capital, and as new machinery 
became necessary to meet the increasing demand, they would 
be in a position to install it. There was no reason why the 
existing companies should not supply it at as cheap a rate as 
the promoters if they got as good a load. 

Mr. E. W. Seale, manager of the Charing Cross Company, 
after relating the efforts made by his company to increase 
the use of electric power, was questioned as to the effect of 
the promoters’ scheme on existing undertakings. He said 
the London Electric Supply Corporation’s area completely 
covered the limits of supply of several other companies. By 
buying up the shares of the London Company it would be 
possible for the promoters to obtain control of that company, 
and supply it at such a rate as entirely to ruin the other 
companies. 

The Chairman: In fact, you fear that it will be a sort of 
American Steel Trust ? 

Witness : Precisely so, my lord. 

The Hon. J. D. Fitzgerald, K.C., was proceeding to cross- 
examine the witness on this when the Chairman, interposing, 
said: The Committee authorise me to say that we have 
taken this witness’s suggestion for what it is worth. 
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Counsel said he would not pursue the point. 

Colonel Crompton, R.E., in criticising Mr. Merz’s 
evidence, said his estimates were entirely hypothetical. 
The lowest cost of generation was in stations of moderate 
size. He regarded Mr. Merz’s evidence as to the cost of 
distribution as being ridiculously low. 

The Committee then adjourned till Thursday. 

Colonel Crompton’s examination-in-chief was continued on 
Thursday by Mr. Ralph Neville, K.C. Witness said that, in 
his opinion, the supply of electricity in bulk by the promoters 
would be perfectly useless to the existing companies. There 
was a high standard of light in the metropolis, and London 
customers would not tolerate the variation necessarily 
occurring in energy taken from a station where the chief part 
of the load was for power purposes. If they wanted to make 
use of the promoters’ electricity and maintain the present 
standard of light, all the companies would have to put down 
large accumulating plant at great cost. It had been said by 
the promoters that much of the existing companies’ plant 
had become obsolete ; but he found no allowance made in 
their scheme for the possible antiquation of their own plant 
in the future. He did not think the promoters would be able 
to get the great advantage in the cost of fuel which they 
anticipated. 

Mr. Highfield, chief engineer to the Metropolitan Electric 
Supply Corporation, produced a diagram to illustrate the 
effect of the load factor on the cost of generation, and, 
answering questions put in cross-examination, said he did 
not agree that the promoters would gain an advantage by 
having an eastern and a western area, because the eastern 
area was so large that they would get there all the diversity 
of load desired. 

Sir Ralph Littter, K.C., addressed the Committee on 
behalf of the City Corporation. He said that, praying in aid 
all that the London County Council might urge against the 
principle of the Bill, the Corporation asked to be entirely 
excluded from the scheme. With electricity still in its 
infancy he thought it unwise to create this monopoly for the 
metropolis, but if only the City were left alone he had 
nothing more to say. At present the City had effective com- 
petition and satisfactory purchase powers, and could receive 
no benefit from the scheme. In the alternative he would 
ask that the promoters should not be allowed to enter the 
City without the consent of the Corporation, but he preferred 
that the City should be altogether excluded. 

Evidence was then called in support of petitions presented 
against the Bill by sixteen local authorities, more than half 
of which own electricity works, and which object to the pro- 
moters being allowed to enter their districts. 

Mr. Philip Dawson, consulting engineer, was the first 
witness. Questioned by Lord Robert Cecil, K.C., he gave 
evidence to show that the expectations of the promoters as to 
the amount of business which they would secure were not 
likely to be fulfilled. He said he did not believe that in 
actual practice the promoters would obtain the load factor 
which they anticipated; especially if they failed, as was 
probable, to get a railway or tramway load. He thought 
there was little likelihood of their getting a tramway load, as 
all the existing tramway anthorities already had their own 
supply. The railway companies also, he thought, would 
prefer to erect their own generating stations. They would 
be able to generate energy as cheaply as the promoters, and 
there would be practically no additional cost for distribution. 
It was not to be expected that the local authorities would 
scrap their generating stations for the sake of taking a cheap 
supply of electricity in bulk from the promoters, because if 
they did that they would still have to continue paying the 
yearly instalments of interest and sinking fund due on their 
capital expenditure. 

Mr. Wordingham, past-president of the Municipal Elec- 
trical Association, said he had inspected the generating 
stations of the London Borough Councils, and found they all 
had ample room for extension. Economy was being most 
carefully practised in these stations, and he saw no reason 
why the plant which was installed should not be worked as 
economically as that proposed by Mr. Merz. The local 
authorities were making efforts to push the use of electricity 
for power purposes. They were actually doing what Mr. 
Merz was only talking about doing. The promoters started 
with the assumption that they would very soon get a large 
proportion of the total number of total power users in 
London, but he questioned whether they would get any 
business from railway or tramway companies. These com- 
panies, he believed, would continue the policy they had 
begun of generating their own electricity. Secondly, it was 
assumed that the cost of production would fall greatly with 
the increased size of the station. He did not agree with that. 
There was no economy gained in a large station after it 
became possible to use the largest sized generating unit 
which it was practicable to put down. Up to the present 
5000 kilowatts was the largest sized unit, and if there was a 
demand large enough to justify single units of that size 
being put down in fair-numbers, there was no further 
economy to be gained in a bigger station. As he understood 
the scheme, it was proposed to have three generating 
stations, which would all be in connection with each other, 
and there was enormous risk in such concentration. Any 
accident to one generating station must affect the whole 
ring, and any accident to the ring must affect the generating 
stations. By the adoption of the ring main, although it was 
true any one point could be reached by two different routes, 
they practically took away the means of automatically dis- 
connecting a faulty portion. 

The Committee then adjourned. 

On Friday, Mr. Wordingham was cross-examined by the 
Hon. Evan Charteris. He said that with the exception of 
the clause permitting customers to use 20 per cent. of the 
energy they bought from the promoters of lighting purposes, 
he knew of nothing in the Bill which would enable the 
promoters to take away the lighting load from the electricity 
stations of local authorities. The question whether it was 
of importance that local authorities should have the 
opportunity of using a bulk supply from a company depended 
on whether that supply was cheaper than they could generate 
themselves. It was of enormous importance to them if such 
a supply was cheaper than their own. Turbines, like other 
machinery, were liable to be superseded, and he thought it 
very likely that they would have to give place to gas engines. 

Mr. Charteris: Do you think it wise or politic for local 
authorities to expend capital on machinery which is liable to 
be superseded ? 

Witness: Yes, if they provide for depreciation. 

Cables, I think, are not so liable to change ?—Oh, yes; I 
had to take up, within five years, practically a whole system 
of mains which were supposed, when they were put down, 
to be the best, and which were certainly the most expensive. 





They failed utterly and had to be replaced by different cables 
on a different system. 

But is it not a fact that, generally speaking, cables depre- 
ciate less than machinery, and are less liable to be super- 
seded?—-From my experience, I should say not. It is 
the other way about. Mains cause nine-tenths of your 
trouble. 

Is it not possible to put down mains guaranteed to last 
twenty years?—I should not like to be one of the 
guarantors, 

Mr. Bell, electrical engineer to the Hammersmith Borough 
Council, said that, although his Council had largely reduced 
the prices charged for electricity, the works were carried on 
at a profit. They had ample room for extension in the 
buildings now erected and on the surplus land. 

Mr. Baines, chief electrical engineer to the St. Pancras 
Borough Council, said that his Council's electricity works 
were worked at a profit, and already had contributed £10,000 
to the relief of the rates. Of late the cost of generation and 
the prices had been going down, and concurrent with that 
the demand for electricity for power purposes, since the 
Council reduced the charge from 2d. to 1d., had increased by 
100 per cent. Out of a total of 4892 horse-power in the 
borough, the Council now supplied 1291 horse-power. The 
Council were fully able to meet all the requirements of the 
district as well as the proposed company could do it. * 

Mr. Charteris: Our estimate of the horse-power in the 
borough is much greater than yours. 

Witness: Yes, but yours is only an estimate. 
facts. 

Is not your supply for power subject to the condition that 
the current may be cut off if it is required for lighting pur- 
poses ?—Yes. 

Your largest consumer has 100 horse-power. Does it not 
occur to you that this proviso is sufficient to account for your 
not having larger consumers?—No consumer has_ ever 
raised that point. We have never cut anybody off, and they 
have the greatest confidence in our supply. We look on the 
power supply now as a very important item. 

It would be an advantage to have a bulk supply to fall 
back upon for a peak load?—I don’t think so. 

Mr. McMahon, electrical engineer of the City and South 
London Railway, said he knew the promoters expected to 
supply railways with electricity for traction purposes. He, 
however, did not see that any advantage would accrue to his 
company from giving up its own supply and taking current 
from the promoters. Even if it could get it at a lower price 
than its own cost of generation it would not take energy from 
the promoters or any other outside source, because it would 
then lose control of it. 

The Hon. J. D. Fitzgerald, K.C.: Are you authorised by 
your directors to say that if they were offered current at a 
lower price than they could generate it they would not take it ? 
—I discussed the matter with the chairman of the company 
before 1 knew I should have any connection with this case, 
and he said he would not take a supply from an outside 
source. 

Whatever the price was ?—Yes 

This concluded the evidence for the local authorities, and 
Mr. Freeman, K.C., summed up their case. He said they 
had been authorised and invited by Parliament to take part in 
the work of electrical supply, and hitherto the practice had 
been, where a district was satisfactorily supplied by a local 
authority, not to allow a power company to enter into com- 
petition. With their strong financial position the promoters 
would be able to supply at a loss until they had killed com- 
petition, and he pointed out that any loss likely to be 
incurred by the local authorities in consequence of the opera- 
tions of the promoters would fall on the ratepayers. He 
submitted that there was no evidence that the local authori- 
ties were not capable of adequately supplying the require- 
ments of their districts on reasonable terms. 

Mr. Blennerhassett, K.C., addressed the Committee on 
behalf of the Westminster City Council. He said the 
Council did not object to the promoters supplying in bulk to 
authorised distributors, but they did object to their giving a 
direct supply to consumers, and they altogether objected to 
the power to supply electricity for lighting purposes. 
Under present conditions the local authorities had the right 
to purchase the electricity undertakings of the existing 
companies. That might be an advantage to the public and 
operate to the relief of the rates, and he contended that it 
would not be fair to allow the promoters to take the plums 
out of the cake and make it impossible for the municipalities 
to work their undertakings at a profit. 

Mr. Hunt, town clerk, and Mr. Bradley, city engineer, of 
Westminster, gave evidence as to the undesirability of 
permitting further interference with the streets. 

Mr. Williams having put forward on behalf of Stepney a 
case similar to that of the other local authorities, the 
Committee then adjourned. 

Consideration of the Bill was resumed on Monday. 

On behalf of the nine competing companies who are opposing 
the Bill, Mr. Ralph Neville, K.C., handed in tables which he 
said showed that there were only six power companies actually 
working in England, and none supplied in competition with 
any authorised undertakers. 

Lord Zouche asked whether, although they did not supply, 
they had the power to do so under certain circumstances. 

The Hon. J. D. Fitzgerald, K.C., said the Durham Power 
Company had the same powers for which the promoters were 
asking, but afterwards said they had to get the consent of the 
Board of Trade. 

The opposition of the Stepney Borough Council was pro- 
ceeded with, and Mr. W. Tapper, the borough electrical 
engineer, was cross-examined by Mr. Fitzgerald. He said 
that in Stepney the cost of public lighting was 1°56d. per 
unit, while in the adjoining district of Poplar it was 2°53d. 
He, however, could not give any reason to account for that 
difference. 

Mr. Fitzgerald: Does it not strike you at once that any 
local authority, by writing up the charge for public lighting, 
can make their undertaking appear to pay? 

Witness : It is not so in our case. 

Counsel went on to point out to witness that out of total 
receipts amounting to £25,000, Poplar’s electricity undertak- 
ing received £7000 for public lighting, and showed a profit of 
£2985. He suggested that if Poplar and Bermondsey— 
where the state of affairs was similar—had made the same 
charge for public lighting as Stepney, their electricity under- 
takings would have shown a loss instead of a profit. 

Witness said he could only suggest that in these boroughs 
the charge for public lighting included the cost of cleaning 
and maintaining the lamps. 

The Chairman pointed out that the charge for public light- 
ing in those boroughs was greater than the charge for private 
lighting. 
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Witness said he could not justify that. 

Answering further questions, witness said his Council had 
acquired land for the purpose of extending their generating 
station. 

Mr. Fitzgerald: Would it not be useful, instead of doing 
that, to have the option of taking a supply of electricity in 
bulk from the promotors at a cheap rate ?—Witness : I think 
we shall be able to generate electricity quite as cheaply as 
your company will be able to do. 

Then if you can do that, how can the competition of the 
promoters hurt you?—They might supply at cost price for 
the purpose of getting in to the district. 

Mr. Fitzgerald said that as long as the local authority 
supplied electrical power on reasonable terms the promoters 
could not enter the district without the consent of the Board 
of Trade. 

Evidence was then called on behalf of the West Ham 
Corporation, which opposed the Billon grounds almost identical 
with the case for other local authorities. 

Mr. W. Bullock, the borough electrical engineer, said, in 
reply to questions put in cross-examination by Mr, Honoratus 
Lloyd, K.C., that his Council supplied energy for power pur- 
poses at 1d. per unit. They were able to do that at a profit 
because the load came on at such a time that practically the 
only expenditure was on account of coal. The effect of this 
load factor was to reduce the cost of production, and thereby 
increase the profit from all other consumers. 

Mr. Lane, tramways manager, gave evidence as to the in- 
convenience which would be caused if the promoters were 
allowed to break up the streets. 

Cross-examined by Mr. Lloyd, witness said his department 
paid 1-‘6d. for electrical energy for traction. He thought 
they ought to pay fifteen-sixteenths of a penny. 

Mr. Morten, in summing up the case for the Corporation, 
said they now had a lighting, general power, and traction 
load on their generating station, and no company could carry 
on business with prospects of a better combined load than 
that. They would always have two loads overlapping each 
other. Competition on the terms suggested by the promoters 
would place the Corporation at a great disadvantage. The 
promoters wanted to be allowed to pick and choose their 
customers, and leave the corporation to bear the burden of 
the part of the load which was least remunerative. 

On Tuesday Mr. Forbes Lankester addressed the Com- 
mittee in support of the opposition to the Bill offered by the 
East Ham Corporation. He said the Bill was put before 
Parliament as one which was in the interests of the popula- 
tion of London and the surrounding districts, as one which 
would be of great benefit in stimulating industry, and which 
would promote general prosperity. Yet, without a single 
exception, the local authorities in whose districts the 
promoters proposed to operate were opposing the Bill. That, 
he thought, was a very significant fact. At present elec- 
tricity was practically only required for lighting purposes in 
East Ham, and, so far as they had been called upon to do so, 
the Corporation had discharged their duty to the district in 
the matter of supplying electricity. From the beginning they 
had been able to make a moderate profit on the undertaking. 
Without taking in a rood of land or adding a single shed to 
their buildings they could supply immediately a much 
larger quantity of electricity than they were doing now, 
and they could meet, for many years to come, any possible 
demand. At present one-third of the district was not 
built upon; and if factories were erected on _ that 
vacant land in the future the Corporation would have a light- 
ing, traction, and power load on their station. There was a 
time when Mr. Merz said that was the most economical load 
and the best way of supplying a district, but apparently he 
had bigger ideas now. What the promoters were seeking was 
authority at any future time they chose to go to East Ham, 
and say, ‘‘ You have got a good thing here; we propose to 
come in and compete with you for this good thing.’’ The 
promoters could go to the Board of Trade, and on the repre 
sentation that they could and were ready to supply electricity 
cheaper than the Corporation, obtain leave to supply in East 
Ham, but there was nothing in the Bill to prevent them 
increasing their price after they had got into the district. 

The Chairman said he shou!d have thought that if the 
promoters told the Board of Trade they were ready to supply 
at, say, 3d. per unit, they would be found to adhere to the 
price, and Mr, Fitzgerald had said that was the intention of 
the promoters. 

Mr. Forbes Lankester said that up to the present the Bill 
had not been amended to make that clear, and proceeded to 
argue that it was not fair to allow the promoters to pick and 
choose the best customers. 

The Hon. Evan Charteris said the promoters were far from 
admitting that they were not under an obligation to supply 
everyone who applied to them. 

The Chairman: It is very curious you have not said any- 
thing about this before. A great deal has already been said 
about picking and choosing. Are you willing to be bound to 
give a supply to anyone who asks you in the same way as 
existing companies and local authorities ? 

Mr. Charteris: That is so, and at the price at which the 
Board of Trade let us in. 

Mr. Ullman, electrical engineer to the East Ham Corpora- 
tion, gave evidence as to the present position of their elec- 
tricity works. 

Replying to the cross-examination of Mr. Charteris, witness 
said that if the Corporation took a supply of energy in bulk 
at ‘7d. per unit from the promoters an annual saving of 
£1000 per year would result in the working of their tram- 
way system. Had such a supply been available when they 
inaugurated the tramways they would have avoided a capital 
expenditure of £19,000. At the price named there would be 
a large saving on public lighting, but he could not mention 
the exact figure. 

Mr. M. White, counsel for the Hackney Borough Council, 
also put forward arguments in opposition to the Bill. He 
contended that the Council was fully capable of adequately 
meeting the requirements of their district in the matter of 
electricity. If the promoters obtained the powers which they 
were seeking, @ serious loss would be entailed upon the rate- 
payers. The terms offered by the promoters, he added, were 
quite illusory, and his Council could not accept them. 

Mr. Hawes, electrical engineer, gave evidence in support 
of counsel’s statement, and was cross-examined at length 
with reference tothe amount charged by municipal electricity 
undertakings for public lighting. He said that in London 
municipalities could borrow money from the London County 
Council for forty-two years for electricity purposes, whereas 
provincial boroughs had to repay their loans in from twenty- 
five to thirty years. He could not say, however, that eight 
out of twelve municipal undertakings in London would have 
shown a loss if they had been working on a thirty years’ loan. 
It was true that charges for electricity in London were higher 
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than in some provincial towns, but it was not possible to 
generate electricity in London so cheaply as in districts near 
the coalfields. 

Counsel: You know the primary object of the promoters is 
to supply electricity in bulk ? 

Witness: I know it is one of the objects, but I thought 
the primary object was to take away traction and power 
users. 

If a local authority can obtain a supply in bulk cheaper 
than they can generate’energy, would it not be reasonable 
that they should take it for the sake of benefitting the con- 
sumers and ratepayers?—That depends on what they are 
going to do with their present capital. They have invested 
a certain amount of capital, and it is their duty to see that 
that capital is properly employed, and that it produces a 
certain yield. 

But if, after paying capital charges, our supply in bulk 
still left you with current at a lower price than you 
could generate it you would get a definite advantage ?—- 
I suggest that in Hackney those are terms which you cannot 
offer. 

Mr. Grubb, on behalf of the Essex County Council, 
urged that the Bill should be rejected because it would 
create a gigantic monopoly and would stifle local enter- 
rise. 

' After hearing the opposition of other local authorities 
outside the metropolis the Committee adjourned. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A speciAL meeting of the Institution of Mechanical 
Engineers was held last Friday evening, further to discuss 
the first report of the Steam Engine Research Committee. 
In our issue of March 24th we printed part of Professor 
Capper’s report, and continue it in another part of this 
issue. The chair was occupied by the President, Mr. 
E. P. Martin. The secretary having read the minutes of 
ihe previous meeting, the President called upon Mr. Maw 
to open the discussion. Mr. Maw—who is the 
chairman of the Steam Engine Research Committee— 
said he was glad to have the opportunity of empha- 
sising the remarks made about the work that Professor 
Capper had done in connection with the report. 
He briefly summarised the modifications that had 
been made from the original intentions of the first 
Committee, owing to the fact that they had been unable 
to obtain the type of engine they would like to have had, 
and also owing to the death of Mr. Bryan Donkin. He 
explained that this report only touched the fringe of the 
work, and only consists of experiments on a high pressure 
half of an engine at King’s College running non-con- 
densing. With regard to criticism on the report he 
referred to Mr. Longridge’s scepticism about the 20 per 
cent. valve leak which was found in one of the trials, and 
explained that he—Mr. Longridge—had overlooked the 
fact that the leak had taken place when the engine was 
only developing seven-eighths of a horse-power. It would 
be found by examining the results of the A trials given in 
Table XIII. that the leakage of steam through the 
cylinder was about 10]b. in each case, and that A, 
showed a loss of only 2} per cent. Professor Capper, 
in his discussion of the percentage of leakage of steam 
passing through cylinders, which comes immediately after 
Table V. in the report, states that “if Tables I., IL., 
XIII., and XIV. be compared, it will be seen that the 
leakage is equal to a maximum of 20 per cent. of the 
total steam used on the A, trial down to a minimum of 
4 per cent. of the total steam used on the D, trial.” Mr. 
Maw thought that there was a mistake there, and asked 
Professor Capper if D, ought not to read DD. Mr. 
Longridge had rather doubted whether valve testing with 
dead-ends could be depended upon. He—the speaker— 
had also the same doubts once, but had now come to the 
conclusion that it could be trusted. He would like Pro- 
fessor Capper to say more about leakage in reference to 
valves which were lubricated and those which were not 
lubricated, as he had always been of opinion that it was 
difficult to get oil over the face of the valve. He added 
that it would be interesting to know how the lubrication 
had been arranged. He also asked that the pressures in 
the jackets might be added to Table XIII. Finally, 
reference was made to the desirability of the amalgama- 
tion of the Committee with the Steam Jacket Research 
Committee, as the work of the two overlapped on several 
points. He thought, also, that all who have experimental 
engines should be asked to co-operate in this important 
research. 

In answer to the President's call, Mr. Stromeyer said 
he would like to ask if these experiments should not be 
repeated on large mill engines; he was sure that there 
were manufacturers in the North who would allow the 
use of their engine for that purpose. He also wished to 
know the reason why the experiments described in the re- 
port had been carried out in that particular manner. 
The speaker also referred to another difficulty which is 
experienced in testing, namely, the lag of the indicator. 
He quoted from a paper read by Mr. Brightmore before 
the Institution of Civil Engineers in 1886, in which the 
author discussed the necessary amount that ought to be 
allowed at thé end of each diagram to compensate for 
error due to the cord, &c. In experiments which he— 
Mr. Stromeyer—had made, using a cord 5ft. in length, it 
was found necessary to allow jin. at each end. 

The next speaker was Captain Riall Sankey. He 
apologised for again entering into the discussion, but, 
having placed some diagrams on the wall, he wished to 
explain. them. He showed the results obtained from 
experiments made on a small Willans engine, the object 
of the trials being to find the amount of leakage past the 
valves and glands. The diagram given in Fig. 3 shows 
the curves obtained by plotting the results obtained. A 
test was made with the engine standing, in which 
case the leakage was most erratic. The lowest line on 
the diagram showing the leakage past a standard type 
Willans piston valve fitted with rings appears to be the 

best curve. The other curves are for sci piston valves 


of an inch of the diameter of the valve chest. 
It will be seen that there are two curves for 
the ‘004 solid valve, one showing much less leak- 
age than the other. This is due to the fact that the 
valve got accidentally lubricated, and the leakage imme- 
diately fell considerably. When a jet of water was 
allowed to “ play” on the top of the valve, in order to 
produce very wet steam when working, the leakage 
greatly increased. The diagram—Fig. 2—shows the 
arrangement of a Willans engine fitted up for determin- 
ing the leakage past a piston valve, and Fig. 1 shows 
diagrammatically the arrangement of the apparatus used 
for testing leakage past the piston. Figs. 3 and 4 are 
the curves plotted from the results obtained. The 
engine, which was arranged for determining the leakage 
past a piston, was fitted with ouly one ring. The 
engine was driven by a motor, this being the most 
convenient method. Steam was admitted to the valve 
through L to the top part, A, of the cylinder. The steam 
then leaked round the piston to the bottom of the 
cylinder B, and escaped through the tube F to the con- 
denser D, which consisted of a coil, cooled by water, 
through which the steam passed. The condensed steam 
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Fig. 1—TEST OF PISTON LEAKAGE 


was collected in the vessel H, and measured. Tests 
were taken with the engine standing, and also running at 
various speeds; and it was found that the leakage was 
independent of the speed. This, said Captain Sankey, 
agreed with the results obtained by Professor Capper. 
He had calculated the factor c mentioned in the report, 
and found that for standard valves it was 003, which is 
rather more than the c Professor Capper obtained. Re- 
ferring back to Fig. 3, he explained that the patent 
ring sent to him for trial gave practically a straight line. 

Mr. Vaughan Pendred thought the paper was so full 
of matter for discussion that instead of occupying the 
allotted ten minutes he could speak about it for two or 
three hours. The first point to which he wished to call 
attention had been raised to a certain extent by Mr. Maw, 
namely, the future of the Steam Engine Research Com- 
mittee. He did not want to say anything which was 
severe, or which could be regarded in the slightest degree 
as personal, but the question he wished to ask was, What 
was the value of the report under discussion? He saw 
around him a very large number of young men, most of 
whom hoped the time was not very far distant—and he 
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Fig. 2—TEST OF VALVE LEAKAGE 


hoped so, too—when they would be called upon to design 
something in the way of an engine, either a mill engine, an 
electric-light engine, or a marine engine. He could not 
imagine any of the. members sitting in a drawing-office 
turning to the report and seeking in it for information 
which would be of use to them. He fully endorsed 
everything that had been said in regard to the author 
and the work he had done. He (the speaker) had had in 
one shape or another fifty years’ experience of the steam 
engine in all possible forms, and they had the results of 
hundreds or thousands of experiments that had been 
carried out; the literature of the subject was enormous, 
but he did not believe anybody had done better work 
than that which the author and his assistants had accom- 
plished. But what did it all come to?. It was not the 
fault of the author, or of the Research Committee, or of 
any engineer, that an inquiry.of.such a kind must be 
futile ; it was the fault of the steam engine. .Every steam 
engine was a law to itself.’ If the elearance space and 
the conditions generally of the engine with which the 
author had been working were altered, an entirely 
different set of results would be obtained. If any 
of the members would take the trouble to go into the 
library of the Institution they would find on its 





Society of Mechanical Engineers of America. He 
wished to draw. particular attention to a paper in 
those “Transactions” on the “ Promise and Potency 
of High-pressure Steam,” illustrated by triple and 
quadruple - expansion engines at Sibley College, by 
Professor Thurston, read in December, 1896. He also 
wished to call attention to another paper in the “ Trans- 
actions” of the American Society, viz., “The Laws of 
Cylinder Condensation,” by Arthur L. Rice, read May, 
1897. Nothing more elaborate and nothing more 
careful had ever been carried out than Thurston’s 
experiments ; his paper was a splendid treatise on what 
went on inside an engine. Going back over the history 
of these things, is would be found that as far back as the 
memory of man went almost, the merits and demerits of 
the jacket had been discussed. One man said that 
jackets ought to be used, and another man said they ought 


Od0Sclearance 
vith very wet steam. 


105. per hour 
100, 















! 
| 


| 


225'clearance 
ory steam. 
"do 

Oo, ao 


do. 


co de 













well ed 
clearance 


cry steam 


do. 
2 2. 


value Fitted 









Ww. 


im 





eres 


50 100 450 Geuge pressure. 


Fig. 3—VALVE LEAKAGE 


not, and in their arguments in connection with it they 
resorted to nearly everything short of bloodshed. But 
the result was that after all the investigations and dis- 
cussions which had taken place, engineers were in pre- 
cisely the same position now as they were in those earlier 
times. Going back thirty-two or thirty-three years, he 
remembered the trials being made on portable engines, 
when the racer was built. The racer was a very remark- 
able engine, in that it was built for a particular purpose, and 
was made the subject of the most elaborate investigations. 
He only wished that his old friend Sir Frederick Bram- 
well could have been present and told the members what 
he knew about it. At the time he happened to be 
brought intimately into connection with the subject, 
because he had some very close personal friends who 
built racers. A racing engine had to be built six or 
twelve months before the time of trial; the engine had to 
be placed in a special shed, and worked by a special staff, 
and every possible effort was made to get the highest 
possible result out of it. What was the result sought for? 
The competitor declared when he came to the trial at the 
showground what power his engine was going to work at, 
the number of revolutions and the brake load; 14 lb. of 
coal were allowed per declared horse-power, and the engine 
that was able to run for the longest time won the prize. 
Nearly all the engines were fitted with jackets, so that steam 
could be turned into them if necessary. If the members 
referred to the reports of the Royal Agricultural Society, 
it would be found that not one single engine which 
admitted steam into the jacket had taken a prize. 
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Taking the case of the Reading Company’s engine at 
Cardiff, and also the case of Paxman’s compound engine 
at Newcastle-on-Tyne, they were tried with steam in the 
jacket and out of the jacket, and the engines that had 
not taken steam into the jacket won. That was equally 
true with 501b. and 80 Ib. of steam. He intended to have 
said something about slide -valve leakage, but he would 
only ask one question about it, which perhaps the author 
could answer. A good deal was heard about the water. 
He wanted to know what that water was supposed to 
represent. If it came from the boiler.as steam, and con- 
densed in going through the valve, that steam had to 
leave its heat behind it in the engine in some way. 
They certainly could not for a moment regard the loss 
of water under those circumstances from the same point 
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simply asked that question for information. The 
question of evaporation and re-evaporation had been 
raised, and unless the paper was read very care- 
fully it was slightly confusing. The fact was that 
whatever went into the cylinder of a steam engine 
as steam must leave it as steam, aud whatever went 
into it as water must leave it as water. There was 
no getting away from that fact under any possible circum- 
stances. Supposing that the re-evaporation did not equal 
the condensation, then the cylinder would keep on getting 
hotter and hotter, and storing up heat. It was unneces- 
sary for him to point out the converse of that—that the 
engine could not send out water it had not got. Thurston 
remarked in the course of one of his papers :—‘ The 
exhaust steam contains precisely the amount held in sus- 
pension on entering the valve chest, plus the condensation 
due to waste by external conduction and radiation, and 
its conversion into work.” Supposing for a moment that 
the whole heat coming into a cylinder was 100; supposing 
that the radiation loss was 10, and that that due to the 
performance of work was 10, then the re-evaporation would 
be 80; the rest would go out of the cylinder as water. 
There was no getting away from it; it was impossible to 
elude the question in any shape or form; it was a physical 
fact that must hold good. The distribution of the 
re-evaporation between the expansion period and the 
exhaust period was quite another affair, and was an 
extremely variable quantity. In that connection 
he could cite experiments that had been carried 
out; for instance, experiments on the Pawtucket pump- 
ing engine, which were to be found in the “ Transactions ” 
of the American Society. It would be found that the 
quantity re-evaporated during expansion was exceedingly 
variable, and sometimes ridiculously small. Not one 
single syllable had been said in the paper with regard to 
the effect of radiation and conduction from the cylinder 
itself. One of the standing arguments that had been 
raised against the jacket was that the surface was so far 
increased that radiation and conduction represented a 
very considerable loss of heat. Taking an engine 
when it was working to nine-tenths of horse-power, or 
something like that, the surfaces, the heat and the 
temperature were the same, what was the loss by radia- 
tion? In an ordinary engine, an engineer would say he 
could negleci that; but in carrying out scientific experi- 
ments it -was just as well to have the results accurate. 
There was one remark he wished to make in conclusion. 
The paper contained a series of experiments which gave 
particular results, and the author had reasoned from 
them that it was possible to get precisely the same re- 
sults on another engine. Before sitting down he would 
cite two cases to show what the probabilities were; and 
as Captain Sankey was present he could correct him on 
one, if he was in error; and as Mr. Davey was also pre- 
sent he could correct him on the other, if he was wrong. 
Mr. Willans, in a paper read before the Institution of Civil 
Engineers, cited a memorable and noteworthy case in 
which, if his statement was correct, a quantity of water, 
equal to about one tablespoonful, lodged in the bottom of a 
cylinder, made a most materia] difference in the whole 
performance of the engine. The other instance was a very 
large pumping engine at Staveley, put up by Mr. Davey, 
which had a 10ft. stroke and a 72in. low-pressure cylinder, 
pumping at one lift 812ft. That engine did not make the 
number of strokes in a minute it was required to make 
under the contract, because the cylinders were not fitted 
with drain cocks. Drain cocks were fitted to the engine ; 
there was no other difference that he was aware of, and 
the engine then ran something like two strokes a minute 
over its contract number. It would thus be seen that 
very small defects made enormous differences in the per- 
formance of an engine. The fatal difficulty with all 
research questions from the beginning to the end was 
that what was true of one engine was not necessarily 
true of any other engine, and probably was not true of it 
at all. 

Professor Burstall said it was a particular source of 
gratification to him to be able to speak on this paper, as 
he was Professor Capper’s assistant at the time the 
experiments were commenced for this report. Like most 
of the other speakers, he confined his remarks to leakage. 
He emphasised the importance of the subject, and said 
that if Callendar and Nicolson’s statements were to be 
trusted, then all valves leaked. If this was the case, 
then a definite law concerning leakage would be of the 
highest value to engineers. But the results given in this 
report, together with Callendar and Nicolson’s paper, did 
not show that any law was known to exist. Before 
stating any law, a large number of experiments must 
necessarily be carried out, as it would be obviously not 
safe to rely on the results of trials on one or two small 
engines. He went on to suggest that the principal cause 
of leakage was warping under working conditions. He 
thought this view was substantiated by Captain Sankey’s 
experiments; a circular valve was more likely to be tight 
than a fiat one if it warped, as the tendency was to 
expand in all directions, which appeared to be what 
happened. He regretted that only cast iron valves had been 
used in these trials, as it was a metal which warped con- 
siderably when heated, and if other metals had been used 
a comparison could have been made. He would like also 
to have seen different types of valves used, instead of 
only the ordinary D valve. What is required is a law to 
find leakage of valves of all shapes and metals. 

Mr. Mellamby thought that the paper was a confirma- 
tion of Callendar and Nicolson’s paper. He stated that 
he was asked by Dr. Nicolson to read a short criticism of 
the paper which he—Dr. Nicolson—had prepared. Extracts 
were then read, from which it appeared that Dr. Nicolson 
was satisfied with the “c” obtained by Professor 
Capper. He thought that engineers had come to 
the conclusion that it was necessary to pay more 
attention to valves than they formerly used to do. He 
regretted that Professor Capper did not take advantage 
of the “ condensation areas” used by Professor Callendar 
and himself. He added that the working leakage is 
greater than experimental leakage, and this was the 





point which he particularly wished to emphasise. Mr. 
Mellamby said that he, personally, thought that Professor 
Capper ought to have taken the temperature of the 
clearances and valve faces, so that it would be known 
whether they were cooler under experimental than under 
working conditions. He had taken the temperature 
under working conditions, and could not detect any rise. 
By placing a thermometer in the clearance space and 
another in the ports, he found that at normal speeds 
both thermometers remained steady, but by increasing 
the speed considerably the thermometer in the clearance 
space still remained steady, but that in the port dropped. 
Finally, he stated that one use of the jacket was that 
it reduced the valve leakage due to the heating of the 
valve by contact. 

Mr. Cabena referred to the remarks made at the last 
meeting by Mr. Longridge concerning the curves shown 
in Fig. 32. He asked Professor Capper if the point 0 
had been obtained experimentally or not, and receiving 
an answer in the negative, remarked that in that case a 
straight line satisfied the three points equally as well as 
a parabolic curve ; in the second curve, if the last point is 
omitted a straight line again is equally satisfactory, and 
the case is similar for the top curve. Thus a constant is 
obtained, and that, he suggested, was mechanical leakage. 

Mr. Davey first answered Mr. Maw’s statements with 
regard to the Steam Jacket Research Committee. He 
admitted that only one report had been read, but said 
that three others had been contributed to the minutes of 
the “‘ Proceedings.” He quite agreed that it would be 
an advantage if the two Committees referred to by 
Mr. Maw amalgamated. Mr. Davey seemed to be in 
thorough agreement with Mr. Pendred. Although the 
leakage question had taken up the greater part of the 
report, he did not think that it was the subject which 
was of the greatest importance in the paper. He 
felt certain that in practice nothing like the amount 
of leakage mentioned by Professor Capper occurred. 
His view was that there was practically a fixed space 
through which leakage could take place, and hence the 
amount varied as the pressure. He thought the results 
were of purely scientific value, and did not practically 
apply to engines in actual work. According to the report, 
the faster the engine, ran the greater the economy, but 
this, he stated, was a fallacy, and gave as an example to 
prove it was so, the case of large pumpingengines. There 
were pumping engines running in this country with a 
piston speed of 200ft. per minute, making 30 revolutions 
per minute, which gave a higher efliciency than other 
engines. Lastly, he stated that the curves plotted in 
Fig. 44 went to show that the more economical an engine 
the less use there was of a jacket. 

Mr. Roger Smith said it was an interesting fact, in rela- 

tion to curves in Fig. 37, that as the pressure in the steam 
chest wasincreased the curves of dryness fraction converged 
toa point. Healso pointed out that if the curves plotted 
from the results with unjacketed cylinders—Fig. 45— 
were continued, they would also meet at a point. He 
had placed on the wall a diagram showing the curves 
plotted between superheat in degrees Fahrenheit and 
thousands of British thermal units per kilowatt, from the 
results of trials made on Bellis and Morcom engines, 
developing 200, 220, 300, and 500 kilowatts, and all the 
curves met at about 400 deg. Fah. From this he 
gathered that if a sufficiently high superheat could be 
used, all engines would be equally economical. He 
further added that to draw comparison from results of 
tria's, it is convenient to know the relation— 
Area of steam port 
Volume of cylinder 
the relative velocities of the steam in the ports could be 
obtained. A number of these ratios were then given. 
He stated that it would be interesting to make tests with 
engines fitted with drop valves and Corliss valves, as 
they usually have quite independent inlet and outlet 
chambers, and it was also easy to make a preliminary test 
of the steam tightness of the valve. If they were not 
nen tight, it would be an easy matter to re-grind 
them. 

The President then adjourned the meeting till Friday 
evening, April 14th, when the discussion will be resumed, 
and Professor Capper will reply. The President's address 
will also be read on that evening. 


,and then a rough approximation of 








NEW SEWAGE WORKS AT CHESTER, 


THERE have just been completed at Chester what are 
claimed to be probably the most remarkable in construction of 
any sewage purifying works of recent date. The city of 
Chester, with its suburbs, has about 50,000 inhabitants, and 
provision has been made in the new scheme for three times 
the volume of the dry weather fiow, which, calculated at 30 
gallons per head per diem, amounts to 4,500,000 gallons. The 
nature of the subsoil barred the way for any foundations for 
tanks or filters being placed below the surface of the land, 
which is really the old sea-shore sand surface, adjacent tothe 
tidal estuary of the river Dee, being at the level of 15ft. 
above Ordnance Datum. It was therefore decided merely to 
strip the soil off the sand, and to build the whole superstruc- 
ture on the sand surface. This has been successfully carried 
out, by the use of armoured concrete, on a new principle. 
The precipitation tanks are twelve in number, all circular, 
and are arranged in two groups, somewhat in the form of 
truncated cones joined together. These twelve tanks are 
built on a solid conérete slab, 2lin. thick, armoured four 
times, the area of the slab being about 200ft. by 180ft., 
extending 6ft. outside the walls of the tanks all round. The 
filters are twenty in number, four parallel rows of five each, 
all circular, 50ft. in diameter internally, ten being high level 
and ten low level. They are all in concrete, floors, walls, 
and lintels, all being armoured and supported by no less than 
seventy-six brick columns to each filter, these brick columns 
b2ing founded on armoured ccncrete ring foundations, one to 
each set of radiated columns. The concrete channels around 
the precipitation tanks, and also the three channels lying 
between the four sets of filters, are built on brick columns, 
also founded on armoured concrete, as in the case of the 





filters. There arethus between 1700 and 1800 brick columns 
built and in use on these works. In spite of the immense 
weight placed on the old shore sand, both in the tanks and 
filters, there has not, so we gather, been any sign of settlc- 
ment anywhere. It may be worth mentioning that no round 
pebbles or stones were uscd in the construction, only granite 
cubes of varying dimensions, from the Ceiriog Quarries in 
Nor'h Wales, being employed. The sinking of the new 
pump well for pumping the sewage up from the new pump. 
ing station was a work of considerable difficulty, but was 
successfully carried through. 

The gas engines made by Messrs. Crossley Brothers and tho 
centrifugal pumps made by Messrs, Gwynnes for pumping the 
sewage to the new works are of ordiuaary make and pattern, 
and do not call for any special comment. The designer and 
engineer for the works was Major Hector Tulloch, R.E., and 
the construction of all the works has been entirely in the 
hands of Mr. Wm. Fietcher Robinson, Assoc. M. Inst. C.L., 
acting as Major Tulloch’s resident engineer. The works have 
been nearly three years in construction. 








CANTILEVER BRIDGE OVER THE RIVER 
ODER. 


THis structure was commenced in 1900, and opened for 
traffic last year. Including its five land spans, it has a total 
length of 1160ft. It is represented by the skeleton elevation 
in the accompanying illustration, and was built to replace an 
old wooden bridge, demolished to make room for it. Strictly 
speaking, it consists of three main spans, comprising a 
central opening of 295ft. and two side channels of 1S90ft. 
respectively. But in consequence of the land upon the right 
bank of the stream being subject to periodical inundations, it 
became necessary to add five smaller spans of 100ft. each, 
which constitute one of the approaches to the bridge pro- 
perly so considered. These spans are not shown in the 
diagram. They are plain horizontal open web girders, and 
possess no particular features of interest. The abutment on 
the left shore and the pier nearest to it are founded on wells, 
as is frequently the practice in India. Cement conercte 
deposited in cofferdams carries the rest of the supports 
which are built of brickwork, faced with ashlar. The 
bridge is of the cantilever t;pe, and is constructed of 
mild steel. In the central span, the articulations are 
placed at the points of contrary flexure, where the junction 
occurs between the independent girder and the cantilever 
arms projected forward from the piers. 

Between the parapets of the three main openings the width 
is 33ft:, half of which is allotted to the roadway and ti:e 
remainder divided between the two footpaths. On the 
approach the width is reduced to 29ft. A double system of 
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flooring is used for the roadway, and reinforced slabs for 
the footways. Exclusive of the approaches, the bridge, 
aocording to the Zentralblatt der Bauverwaltung, cost 
£26,000. It must be admitted that the spans are very small 
for the cantilever type, and it is very doubtful if the full 
value of that principle is obtained in the application of it to 
dimensions comparatively so insignificant. With the excep- 
tion of the cantilever, the suspension, and we may include 
the arch, the limits of the capabilities of different systems of 
bridges are well known, although we do not assert they may 
not be extended at some future time. It should be borne in 
mind that there are short-span and long-span types of bridges, 
each of which has its own range of application. It is equally 
bad designing and tad engineering, especially from an 
economical point of view, to allow either to trespass upon the 
sphere of action belonging to the other. 








Roya. InstiTuTION.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on the afternoon of the 3rd 
instant, Sir James Crichton-Browne, M.D., F.R.S., treasurer and 
vice-president, in the chair. Mr. J. J. Duveen, Mrs. Green- 
Thompson, Mr. P. Hall, Dr. T. W. Hall, Dr. R. Liveing, Mr. J. M. 
McDonnell, Mr. C. Mitchell, Mr. J. H. Reeves, and Dr. J. J. H. 
Teall, F.R.S., were elected members. 


THE INSTITUTION OF MINING AND METALLURGY.—The seventh 
ordinary general meeting of the Institution of Mining and Metal- 
lurgy will be held, by the courtesy of the Council, at the rooms of 
the Geological Society, Burlington House, Piccadilly, London, W., 
on Thursday, April 13th, 1905, at 8 o’clock p.m. The following 
papers will be discussed in the order in which they are given :—(1)} 
MP be Kedabeg Copper Mines,” by Gustav Killer, communicated 
by A. von Gernet, member. (2) “ Refining Gold Bullion and 
Cyanide Precipitates with Oxygen Gas,” by T. Kirke Rose, member, 
illustrated with numerous specimens, -(3) ‘‘ Wood Gas for Power 
Pu and Gas Generator,” by George M. Douglas, communicated 
by { nore Douglas, member, (4) ‘‘ Notes on the Prestea District 
—Gold Coast Colony,” by ap | Poore, associate. (5) ‘‘ Notes on 
the New Dharwar Gold Field of India,” by R. O. Ahlers, associate. 
(6) ‘* The Cause of Border Segregation in some Igneous Magmas,” 
by James Park, member. The concluding general meeting of the 
session will be held at Burlington House, W., on Thursday, 
May 18tb, 1905. The annual dinner will be held at the Hotel 
Cecil on Wedriesday, May 10th, 1905. 


THe TAXATION OF MACHINERY.—We have received the following 
note from the Secretary of the Machinery Users’ Association :—Up 
to the present time the manufacturers of Liverpool have been free 
from any attempts on the part of local authorities to impose a tax 
upon the capital value of their plant and machinery for the purpose 
of swelling the contribution to the local poor and other rates. It 
is to be regretted, therefore, that an attempt is now being made to 
this end, one of the first victims being Messrs. Rigby and Son, 
Limited, who have recently erected a flour mill at the Waterlco 
Dock, and whose assessment includes a percentage placed upon 
the capital value of the milling machinery that has been installed 
therein. Notice of appeal against both the corporation rate and 
the poor rate were duly pore. and on Saturday last the Recorder 
respited both appeals to the Midsummer Sessions. The various 
decisions given by the High Courts show that such a tax is 
distinctly illegal, and it behoves all manufacturers who are users of 
machinery to any large extent to take such steps as will best 
enable them to prevent an imposition which is not only illegal, but 
which will seriously interfere with the stability and future 
prosperity of manufacturers in the city, and has not before been 
attempted in Lancashire, Cheshire, or the West Riding. 
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THE VICTORIA FALLS BRIDGE. 


TRAVELLERS, in future, instead of going to see the 
wonders of Niagara, will visit the Victoria Falls, on the 
Zambesi, now that they are accessible by rail. It is 
popularly supposed that Dr. Livingtone, the great explorer, 
was the first European to set eyes on the Victoria 
Falls, in about the year 1854, and since that time they 
have been visited by many eminent travellers; but now 
the eighth wonder of the world is within the reach of 
anyone by rail from Capetown or Beira, vid Bulawayo. 
The nature of the extraordinary volcanic fissure that 
created the Falls cannot easily be realised without 
reference to a map—Fig. 1. It will be seen that at 
the point under consideration the mighty Zambesi 
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Fig. 1-THE ZAMBESI RIVER 


flows, roughly, from north to south. At about half a 
mile above the Falls the river is more than a mile and 
a quarter in breadth; then it contracts, and the breadth 
of the Falls themselves is a little over a mile—or, to be 
exact, 1936 yards. And here, to one looking over the 
edge of the Falls, the great river seems suddenly to come 
to an end, no continuation of the channel being visible. 
The Zambesi, for its whole mile of breadth, thunders 
down precipitously 420ft. into a comparatively narrow 
rocky gorge, or canon, which extends at right angles to 
the river's course from shore to shore, faced by a perpen- 
dicular wall of rock. 
obscures the view of the bottom of the gorge, and it 





Below, the madly whirling spray | 


| when the river is in flood can be seen ten miles away ; 
|and the sound produced is quite distinct for an equal 
distance, or somewhat beyond the Island Kalai, which 
will be seen on the map. The river is in flood for 
seven months in the year—that is, from the beginning of 
February until the end of August, and for this length of 
time the bridge is enveloped in clouds of spray. The 
erection was commenced on October 14th last year, and 
on the first of this month the bottom girders of the two 
halves of the bridge were bolted together, so that the 
gorge has now been safely spanned. From this it will 
be seen the work of erection has not been an easy one 
since February on account of the spray. 

Fig. 5 is from a photograph looking down the narrow 
outlet of the Zambesi facing the Falls. It was taken in 
October last year, and presents a view of the Falls such 
as has not been seen for twenty years, as it is the lowest 
water in the river that has been known for this length of 
| time. In this we have a view of the space to be 





spanned between the two banks of the river by the | 
| bridge, which is a combination of girder and arch, having | 


| a total length of 650ft., the centre arch from end 
| end post being 500ft. span. 
| arch is 90ft., and the depth of the end posts at bearings 
| LO5ft, so that it has a depth of 15ft. at the crown. 
| The width between the centres of the main arches at the 
| top is 27ft. 6in., and the width between the centres 
| of the bearings is 53ft. 9in. The curve of the main arch 
| is parabolic, and is divided into twenty bays, each 25ft. 


post to 


long, and has a Yin. camber at 60 deg. Fah. The main | 


arch—see Fig. 2 below—is connected with the river bank 
on each side by approach spans, that on the south side 
being 87ft. 6in. long, and on the north side 62ft. 6in. 
long, each divided into equal bays of 12ft. 6in. The width 
between the centres of the girders of the approach spans 


is 20ft., and they are 12ft. 6in. deep, and the bridge has a | 


clear width of roadway of 30ft. for a double set of rails. 


Fig. 8 shows a view of one of the “ pins” on its concrete | 


foundation, upon which the end posts rest, as shown in the 
drawing of the bridge—Fig. 2. These allow for sufficient 
movement to compensate for the expansion and contrac- 
tion of the material in the bridge with varying tempera- 
tures. The method of sustaining the weight of each half 
until they were joined together in the centre of the arch 
is one of the most interesting features of the bridge. 
Owing to the extreme height staging or scaffolding was 
out of the question, so recourse had to be made to 
some means of tying the weight back to each bank 
until a junction was made, as the bridge then carries its 
own weight. Basaltic rock, with evidences of volcanic 
ash, form the sheer precipitous banks of the river, and 
into this solid rock two bore-holes were sunk on each 
bank, 30ft. deep and 30ft. apart, and the two extremi- 
ties joined together by boring through the rock. The 


| | 
| height of 1200ft. from the bottom of the chasm, and 


The rise at the crown of the | 


is placed sufficient weight of metal to counteract the 
strain of the rope and the machine. The shear legs, which 
are 79ft. high, are pivoted at their base, where they are 
25ft. wide between their bearings, so that they can rise and 
fall in accordance with the weight carried and the position 
of the weight on the rope. A separate live wire is stretched 
| across carrying the electric current, which is picked up 
by the machine in an exactly similar manner to the over- 
head trolley system in use with electric tramways. The 
machine, which is absolutely self-contained, is suspended 
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Fiz. 3-ELECTRIC CABLEWAY 


upon the wire rope from soft steel concave “tyres,” which 
are driven by means of spur wheels from the electric 
| motor. From the machine is suspended the cage which 
carries the men and materials, and the whole of the 
movements are controlled by the motor man from a 
platform on the machine, so that the cage can be travelled 
horizontally, and raised or lowered vertically as re- 
quired, the maximum load carried being 10 tons. The 
experience of those who have made the journey by this 
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seems as though the whole mighty flood were falling 

into the centre of the earth through this enormous 

chasm. But the river has its exit, as the map shows 

—a precipitous cleft near the eastern end of the gorge, 

only a 100 yards in breadth, thrcugh which the contracted 

Zambesi rushes with incredible speed, fury, and confusion, 

forming at this point what is called the Boiling Pot. It 

is over this narrow outlet through which the river makes 

its way to the Indian Ocean, within 400 yards of the | 
Falls, as shown on the plan, that the highest bridge in the | 
world is being erected by the Cleveland Bridge and 

Engineering Company, Limited, of Darlington, England, | 
for the Rhodesian Railway Company, as illustrated | 
above in Fig. 2, to the designs of Sir Douglas Fox and | 
Partners, and Sir Charles Metcalfe, the engineers to the | 
Rhodesian Railway Company. Ages ago volcanic action | 
tore open these Titanic cracks in the earth’s surface, | 
through which the Zambesi, in places narrowed to 50 yards, 

of unknown depth, and 420ft. below the level of the flat | 
country it traverses, rages onward for 45 miles betwéen | 
the towering cliffs. This wonderful gorge takes a series | 
of very sharp bends, the first few of which appear on the 

map, turning round on itself continually, and flowing in 

contrary directions. As the combined width of the 

Canadian and American Falls at Niagara, separated by 

Goat Island, are less than three-quarters of a mile, and | 
the average height 160ft., it will be' seen that the Victoria 

Falls are more than two and a-half times as high, and 

half as wide again. No words can convey any idea of the 

aspect of the meeting waters of the river as they rush with | 
terriffic force out of the canon through the exit into the 

Zambesi gorge, boiling, heaving, whirling, and throwing 

up an immense coltimn of spray,  » 











| withstand the increased stress. 
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Fig. 2--ELEVATION AND CROSS SECTION OF THE BRIDGE 


wire ropes suspending the weight of each half of | 
the bridge were passed down one hole, along the pas- 
sage connecting the two, and out at the other, so that the 
weight was sustained by this solid mass of rock; and to 
make assurance doubly sure, a weight of 500 tons of rails 
was piled also on the top of the rock. It was estimated 
that when the two halves of the bridge were on the point 
of meeting in the centre, there would be a pull of 400tons 
on each of the four corners, and as the bridge was built 
out towards the centre additional ropes were added to 
In Figs. 3, 7, and 9 
will be seen views of the electric cableway, which is a 
part of the “ plant” used in the erection, having a span of 
900ft., by means of which the construction can proceed 
simultaneously from each bank of the river. The material 
for the north side, as it comes up from the coast, is carried 
across by this means, and the erectors are “fed” with 
material as the two halves of the bridge are built out 
towards the centre of the span; besides which the whole 
of the materials for the construction of the railway are 
being carried across by this means, so that it has now 
advanced about 50 miles to the north on the way to 
Kalomo. The method employed by the bridge builder of 
establishing communication between the two banks in the 
first instance was to fire a rocket across the gorge; to 
which was attached a line, by means of which a stronger 
rope was drawn across, and again a stronger, until the 
2°Tin. diameter steel wire rope, as seen in the illustrations, 
was secured on either bank. This is fixed on the | 
north bank to a steel tower 36ft. 6in. high and) 
10ft. square at the base, and on the south bank | 
passes over a pulley :at the apex of the shear legs | 





ich rises to a| shown in Fig. 7, and is attached to a cage, in which | have to wait until the railway is repaired, and conse- 
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aérial railway is that the feeling at first is decidedly un- 
pleasant, but like everything else this wears off with use. 
The whole of this plant was erected at the Cleveland 
Bridge and Engineering Company’s Works at Darlington, 
the contractors for the bridge, and exhaustive tests were 
made with it before it was sent out. It is a source of 
congratulation in these times, when we hear so much 
about the foreigner taking contracts that used to be 
secured by British firms, to know that this latest engi- 
neering feat has been entrusted to this country to be 
carried to a successful issue in the face of competition 
from Germany, France, and America. 

Some twenty-five erectors were sent out by the Cleve- 
land Bridge Company to the Falls, but, owing to climatic 
conditions, the spray, and fever, it was found only possible 
to employ men who were acclimatised, the labour being 
supplied by blacks, who average about a hundred. Figs. 
13 and 14 illustrate the compound for the accommoda- 
tion of the staff, which is electrically lighted from the 
company’s own supply. The native-built quarters, 
shown in Fig. 14, soon after the erection, were unfor- 
tunately burnt down, owing to the fusing of some electric 
wires, and had to be re-built. As will be seen, they are 
of a highly inflammable nature, and were burnt to the 
ground in a few minutes, together with all they contained. 
There have been many difficulties to contend with, as 
may easily be imagined, in the erection of this bridge, as 


| it is a far cry from this country to the Victoria Falls. One 


of the chief difficuities has been the safe transport of the 
materials, as those in the bridge alone weigh some 
2000 tons, and it is not at all an unusual occurrence for a 
portion of the railway to be washed away, so that these 
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Fig. 4—EXCAVATION FOR ABUTMENTS 


Fig. 5—-THE VICTORIA FALLS—LOW WATER 











Fiz. 6- ERECTING GANTRY 


quently the erection has on several occasions been 
seriously retarded. The materials were shipped at 
Middlesbrough, on the river Tees, to Beira, a port on the 
east coast of Africa, a little south of the mouth of the 
Zambesi, and here they were transhipped to the railway, 
which runs through flat, swampy country, until it rises 
about 4000ft. above sea level at Umtali, and then through 
Matabeleland to Salisbury and Bulawayo, and from thence 
to the Falls, a total distance of close upon 8000 miles. At 
Bulawayo a junction is made with the railway from Cape- 
town, which comes vid Kimberley, Vryburgh, and 
Mafeking. The line in question already taps the Wankie 
coalfields, which are situated between Bulawayo and the 
Falls, and is without doubt one of the most important in 
course of construction in South Africa,as along this line 
will come the buik of the fuel for all the towns and mines 
in Rhodesia. 
way vid Kalomo, over the Kafue River, some 250 miles 
north of the Victoria Falls, so as to work the rich copper 
mines in this district, where a mineral belt 50 miles wide 
has been traced for a distance of 100 miles. This, 
in all probability, will constitute one of the foremost 
copper fields in the world, as it appears that very large 
masses of this ore yield 25 to 50 per cent. of metal, which 


is a large percentage when compared, for instance, with | 
Thus | 


the Rio Tinto yield, which is under 5 per cent. 
when the bridge is ready for traffic one of the most 
important links in the great Cape-to-Cairo railway will be 


completed, and the whole of this district, which is so rich | 
in mineral deposits, including also ironstone, of which | 


there are large fields in close proximity north and south 
of the Falls, will be opened to the world. 








NEW SOUTH WALES HARDWOODS. 


In reviewing the export trade in New South Wales hardwoods, | 


the Department of Public Works makes the following 
remarks :— 

‘*Tt is so easy for purchasers at the other side of the world 
to be misled in determining what particular hardwood would 
best suit their purpose, that it seems but fair that they 


It is projected at present to carry the rail- | 














Fig. 7-SHEAR LEGS OF CABLEWAY 


should be given such information as will be a guide as well 
as a guarantee cf quality and suitability. It is to be 
regretted that, so far, English engineers have insisted on 
adhering to the sawn sleeper in preference to the hand-hewn 
article. It will, doubtless, take some little time to convince 
them as to the marked superiority of the latter. They should 
know that our Railway Commissioners, who should be in a 
position to judge, use only hewn sleepers in the lines, wisely 
sacrificing appearance for greater utility and durability. A 
hand-hewn sleeper will outlast the sawn, as it is hewn with 
the grain, and the continuous jar of the broad axe in produc- 
ing it effectually closes up the outer grain of the wood, 
causing less liability to crack and split when placed on the 
road. It has now become necessary, however, to place at the 
disposal of intending purchasers throughout the world 
certain official information regarding the merits of our 
| various timbers that will enable them in purchasing to 
| determine what will best suit their requirements. The hard- 
| wood timbers suitable for export may, in the first instance, be 
| classified as under :—Pale hardwoods: Grey ironbark, tallow- 
wood, blackbutt, white mahogany, spotted gum, brush box, 
grey box. Red hardwoods: Red ironbark, grey gum, red 
| mahogany, swamp mahogany, red gum, blue gum, wollybutt, 
turpentine. It should be clearly understood that the export 
of the ironbarks and grey gum is not encouraged by the 
| Government of New South Wales. For railway sleepers both 
these very valuable timbers far exceed any other hardwoods 
in durability and strength, the present limited supplies being 
| required for home consumption. For special work, such as 
| round piles, squared girders and sawn flitches, ironbark or 
| grey gum can be exported in fairly large quantities. We 
have records of from twenty-five to forty years’ life for grey 
| gum and ironbarks exposed to all weathers in our railway 
bridges. For railway sleepers all the hardwoods, excepting 
the two mentioned, are recommended, the difference in 
durability not being worth consideration. For bridge and 
,whart construction the following is recommended: Ironbark, 
| gtey gum, tallow-wood, blackbutt, white mahogany, and 
grey box. For railway wagon construction and similar pur- 
poses the following timbers will be found to give very satis- 
| factory results: Ironbark, blackbutt, tallow-wood, grey box, 
| white mahogany, spotted gum. For wood street paving the 
| timbers universally. used are blackbutt; blue gum, red 
| mahogany, tallow-wood. With turpentine woods provision 
| must be made in calculating the sizes for its shortness of 
grain in comparison with other hardwoods.”’ 


The accompanying table, compiled by Professor Warren, 
of the Sydney University, sets forth the respective value of 
all our best hardwoods in comparison with the Western 
Australian jarrah, karri, and red gum. 


Avorage strength in Ib. per square inch. 


| Transverse 
» strength. 
a | Modulus of 
I f “| rupture. 
os 54in. x Gin. 


Compres- Shearing 

strength, 

6in. x 6in. 
x 2in. 


Tensile 
strength. 


sive 
strength. | 
12in. x 


8in, x 3in. 
NS W. Tinbers 
Ironbark ms 
Tallow-wood 
Blackbutt .. 
Blue gum .. 
Grey gum .. 
Spotted gum 
Turpentine. . 
Grey or white box} 
Murray red gum! 
Stringybark ..) 
W.A. Timbers. | 
Jarrah .. as 
Karri .. 
Red gum 


lb 
75-18 
77-06 
66-69 
73-64 
67-32 
62-19 
69-34 
78-62 
62-19 


10-500 
8-500 | 
8-600 | 
7-800 | 

9-500 | 

j 


17-900 
13-400 
21-000 
15-900 
22-000 
8-500 
8-500 
8-021 | 
9-897 | 
6-098 | 


BO BS BS = BO OS et et 
t Sassy 


6-839 
7-132 


5-476 





a 


NAVAL ENGINEER APPOINTMENTS. 


THe following appointments have been made at the Ad- 
miralty :— 

Engineer commanders.—A. Hart and J. G. L. Baker, to the 
Victory, lent for oil fuel course; G. R. Taylor, to the Vernon and 
Excellent, for T.‘and Hyd. courses, 

Engineer lieutenants.—G. T. Goodall and E. F. Baker, to the 
Victory, lent for gil fuel course; S.J. Drake, E. Nibbs, E. G. 
Smith, G. H. White, C. C. A. Stuart, J. W. Alexander, H. A. 
Brown, W. R. Fenwick, A. E. Everitt, F. G. Haddy, E. B, Scott, 
and E. R, Kestell, to the Vernon and Excellent, for T. and Hyd. 
courses; C, H, E. Taylor, to the Sapphire, additional, for the 
Racehorse ; G. 8. Holgate, to the Pembroke, additional, for the 
Ribble ; C.. E.: Vinning, to the Scylla; W. 8. Torrance, to the 
Latona ; H. J. Symonds, to the Wildfire, for duty with commander 
of Sheerness Yard ; W. Denbow, to the. Pegasus; W.C.G.R. J. 
Grant, to the Amethyst; and T. E. Hughes, to the Vivid, as 
assistant for instruction of boy artiticers. 

Engineer sub-lieutenants.—W. H. Cleghorn and A. Hill, to the 
Vernon and Excellent, for T. and Hyd. courses, 
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THE VICTORIA FALLS BRIDGE 


THE CLEVELAND BRIDGE AND ENGINEERING COMPANY, LIMITED, DARLINGTON, ENGINEERS 


(For description see page 339) 








Fig. 8—HINGE PIN Fig. 9-CAGE OF CABLEWAY 
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Fig. 1O-ERECTING GANTRY Fig. 11-—BASE FOR HINGE PIN Fig. 12—PROGRESS OF ERECTION 


























Fig. 13-STAFF COMPOUND Fig. 14—STAFF COMPOUND 
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RAILWAY MATTERS. 


We learn that the Earl of Dalkeith has been appointed 
chairman of ths North British Railway. 


Tue length of Algerian railways open to traffic at the 
end of 1904 was 1912 miles. This total does not include the lines 
conceded to the Béne-Guelma Company on Tunisian territory. 


A RAIL motor service was inaugurated recently on the 
Great Western Railway between Brynamman and Pontyffanon. 
The cars, which are 62ft. in length, carry fifty-two passengers each. 


It is stated that the loss on the first twelve months’ 
working of the municipal tramway system at Ilkeston has been so 
serious that the ratepayers will be saddled with a 4d, rate to meet 
the deficiency. 


Tar principal railway accidents in the United States in 
February included thirty collisions, seventeen derailments, and 
one boiler explosion. Six persons were killed, and one hundred 
and six injured. 


Tuer Central Uruguay Railway Company of Moate 
Video states that there is an available balance of £64,235, out 
of which the Board propose an interim dividend of 2 per cent, 
upon the ordinary stock for the half-year ended 3lst December, 
1904, carrying forward £21,235. 


Last week the preamble of the Bill for the Nine Mile 
Point Railway, which is to be 1} mile long, was proved. The 
line is intended to connect the Great Western Railway at Nine 
Mile Point with a new colliery. The Great Western Company is 
open to work the line on certain terms. 


On Monday last work was commenced on the latest 
extensions of the London United Tramways Company. The most 
important branch is one 16 miles in length, which will link up 
Hampton Wick and Molesey with Tooting. The other extension, 
about 24 miles in length, will connect Hanwell and Brentford. 


THe award with regard to the purchase of the Belfast 
Tramway Company by the Corporation has now been made. The 
company originally claimed a total sum of £392,345 Os. 2d. The 
figures submitted by the Corporation were £252,428 13s. 6d. 
The arbitrator, Mr. L. L. Macassey, awarded £304,448 14s, 6d. 


AccorpInG to a report by the French Ministry of 
Public Works, the length of railways—excluding light railways— 
open to traffic in France on the 31st December, 1903, was 
39,331 kiloms.—-24,425 miles. The length of line opened during 
the year 1904 was 159 miles, making a total length of 24,584 miles 
open to traffic on the 31st December last. 


Tue French Minister for Foreign Affairs and the 
Spanish Ambassador to Paris have signed, in connection with the 
Transpyrenean Convention of August, 1904, an additional protocol 
by which the Spanish Government undertakes to complete within 
ten years the section on its territory, between Lerida and Sort, of 


the future Lerida and Saint-Girons Railway. ; 


Tue Great Northern Railway Company commenced on 
Wednesday a motor omnibus service between Windsor and Ascot, 
in connection with the train service between Paddington and 
Windsor, The new omnibus passes St. Leonard’s Dale, Linkfield, 
Lovebill, to Ascot post-office, covering the distance between 
Windsor and the latter place in forty-five minutes. 


Tue directors of the Great Central Railway Company 
are sending scme of their officials to inspect the various railways 
of Canada and the United States, and they will also attend the 
International Railway Congress at Washington in May. The 
officials selected are the assistant general manager, assistant goods 
manager, assistant superintendent, and assistant engineer. 


Tue parcels -carrying scheme of the Manchester Tram- 
ways Committee was put into operation on Monday. The Com- 
mittee have provided a complete set of tramway parcel vans, road 
vans, huge baskets, and other necessaries, as well as a parcels 
staff. Conductors of the passenger cars are instructed to take 
orders at either of the stopping places for parcels to be collected. 


Tue Board of Trade has presented to Parliament a 
return which shows that the number of persons killed and injured 
on railways in the United Kingdom during the last three months 
of 1904 was 291 and 2010 respectively—an increase upon the 
figures for the corresponding period of 1903 of seven killed and 
277 injured. The totals for the year 1904 were—killed, 1073; 
injured, 6885; and for 1903, killed, 1159; injured, 6785—an 
increase of 100 in the injured, and a decrease of 86 in the killed. 


A concession has been obtained by the Mexican and 
Michoacan Railroad Construction Company to construct a line of 
railroad from San Geronimo, in Michoacan, to Acapulco, in the 
State of Hidalgo, with the right to extend the road to the 
Atlantic port of Tuxpam, in the State of Vera Cruz. If the 
project is carried out the line will prove to be a very important 
one, since it will cross the country from west to east, passing 
through rich mining camps and fertile agricultural lands, and will 
tap a large territory at present undeveloped. 


Sraristics of the Pennsylvania Railroad Company’s 
pension department, compiled as of December 31st, 1904, show 
that during the five years of its operation there has been authorised 
to be paid in pension allowances to retired employés of the 
company £322,000, made up each year as follows :—1904, £78,000 ; 
1903, £71,875 ; 1902, £65,600; 1901, £58,450; and 1900, £48,800. 
The above expenditure does not include the expenses of operation, 
which are borne by the company. During the five years 2418 
employés have been retired as pensioners, of which number 700 
have died. 


In the United States the standard gauge is, as in Great 
Britain, 4ft. 84in. Flat-footed rails laid upon transverse sleepers, 
without the intermediary of chairs, are practically always used. 
The rails are laid with broken joints. The latest form of per- 
manent way adopted by the Pennsylvania Railway has 100 Ib. rails. 
These are 54in. high, the head is 2}#in. broad, the stem 8in. thick 
in the narrowest part, and the foot 54in. broad. They are made 
in 33ft. lengths, and each length is supported by sixteen uncreo- 
soted sleepers. The sleepers are 8ft. 6in. long, 7in. thick, and not 
less than 7in. wide. 


THe general manager of the Liverpool Corporation 
Tramways, Mr. C. R. Bellamy, has issued his fourth annual report. 
the total number of cars in stock on December 31st was 494, of 
which 317 were fitted with top covers. As showing the effect of 
the top cover, it is pointed out that the average maximum number 
of cars for 1904 was 398, asagainst 407 for 1903, while the passengers 
carried increased by 3,585,429. The number of passengers carried 
in 1904 was 116,642,663 ; the miles run were 12,166,419, and the 
total receipts were £540,850—an increase over 1903 of 3-2 per cent. 
in passengers and 3-1 per cent. in receipts. 


InstEap of building or buying outright all the goods 
wagons it wants the Pennsylvania Railway Company secures these 
vehicles through ‘‘car trusts.” These trusts are companies 
formed by the railway for the purpose of supplying themselves 
with wagons. Certificates bearing interest at a fixed rate are 
issued by the railway to the amount required ; the interest is paid 
by the railway, and the principal also gradually paid off by them, 
so that in course of time they become the owners of the wagons 
built by the trusts. In all £11,875,000 worth of certificates had 
had been issued, and 54,963 wagons provided for the Pennsylvania 
Railway and their subsidiary companies. The car trust certificates 
outstanding at the end of the year amounted to £9,104,166, 





NOTES AND MEMORANDA. 


Srram for heating residences in Detroit, U.S.A., costs 
47 cents per 1000 lb. of condensed steam, which is said to be 
25 cents per square foot of radiating surface per season. 


Tue new Paravano radiotelegraph, which permits of 
transmitting several messages simultaneously without confusion or 
chance of interception, is, according to the Rappel, to be used in 
the Italian navy. 


Catcium metal, which until lately has been sold at the 
rate of £9 per ounce, is now being offered, so we understand, at 
eighteenpence per ounce. It has a purity of 99 per cent., and 
is made by electrolysis from calcium carbide. 


A Bit has been introduced in the Illinois Legislature 
to prevent selling electricity wholesale. There must be no 
differences made in rates in favour of large users. This seems to 
be the direct opposite to the custom in this country. 


THE magnetic energy of the earth, according to recent 
measurements, seems to be decreasing, at the rate of 1-6 per cent. 
in forty-six years, which may be alarming if true and permanent ; 
but it may only be o2¢ phase of variation of long period. 


Tue United States Patent-office Gazette of January 10th 
reports a patent for a water-wheel issued to Mr. Theodore R. 
Timby, of Brooklyn. Mr. Timby’s first patent, also for a water- 
wheel, was dated November 10th, 1846, fifty-eight years ago, 


THE new United States law affecting dynamite and 
high explosives has become effective. It places an import tax of 
£42 per ton on dynamite, and an additional consumption tax of £6 
per ton. As previously reported, this tax is for the protection of a 
domestic industry, recently established in the State of Durango. 


Tue French wireless telegraph stations of Ouessant and 
Porquerolles, opened about three months ago, are in a fair way to 
pay for their establishment, and have given such good results that 
it is intended to open other stations on the Atlantic and Mediter 
ranean coasts, Orders are given to the ports from the open sea, 
thus saving much time, 


THE Japan patent law came into operation in 1885, 
when 99 patents were granted. In the following year the number 
increased to 205, in 1891 to 605, and in 1903 to 1% The author 
Tomita Tanadori complains that his countrymen do not turn 
their inventions to practical account, but allow them to be appro- 
priated and worked by foreigners. 


THE estimates for Civil Services for the year ending 
March 31st, 1906, provide for education, science, and art, the total 
sum of £16,328,947, being an increase of £523,409 over the grants 
for 1904-5. There is an increase of £46,100 for university colleges, 
the grant being raised from £54,000 to £100,000. Parliament is 
being asked to sanction an increase of £1500 on the grant in aid of 
salaries and other expenses of the Physical Laboratory, and alsoan 
additional grant of £5000 in aid of new buildings and equipment for 
the same institution, 


AccorDING to the annual report of the United States 
Geological Survey, the natural gas industry in the United States 
has shown a considetable increase. According to the last report 
of the Survey its value in 1903 increased from £8,000, to 
£7,000,000, and there was a remarkable increase of production in 
Pennsylvania and Ohio. West Virginia and Indiana were the other 
two States in which natural gas production was of any Fs gpecmnry 
and Indiana is the only one of thon recording decre produc- 
tion. The general average of the price paid by the consumer 
increased slightly, and was about 74d. per 1000 cubic feet. 


Tue report on the condition of the metropolitan water 
supply during the month of February, 1905, by the water examiner 
appointed under the Metropolis Water Act, 1871, states that the 
total rainfall during the month at West Molesey was -64in. The 
average daily supply delivered from the Thames during the month 
was 115,024,382 gallons; from the Lea, 49,976,685 gallons; from 
springs and wells, 40,108,920 gallons; from ponds at Hampstead 
and Highgate, 159,203 gallons. The daily total was, therefore, 
205,269,190 gallons for a population estimated at 6,670,751, repre- 
senting a daily consumption per head of 30-77 gallons for all 
purposes. 

From a statement supplied in the parliamentary papers 
by Mr. Gerald Balfour, in answer to a request by Mr. W. F. D. 
Smith, it appears that the expenditure of the London County 
Council—excluding capital expenditure and loans to other local 
authorities—increased from £2,450,822 in 1885-6 to £4,575,077 in 
1902-3; that of the late London School Board—excluding capital 
expenditure—from £2,208,640 in 1895-6 to £3,136,634 in 1902-3 ; 
and that of metropolitan vestries and district Boards and metro- 
politan Borough Councils—excluding expenditure out of loans and 
payments under precept to other authorities—from £2,657,948 in 
1895-6 to £4,644,797 in 1902-3. 


THE power which aluminium has for absorbing mercury 
vapour has been investigated by M. Tarugi. This is manifest even 
when the vapour is largely diluted with air, and at the temperature 
of the surrounding atmosphere. This property constitutes a very 
delicate method of analysing the presence of mercury, and furnishes 
a means of prevention against poisoni by its vapours. A 
respirator has been constructed in which the air, before entering 
the lungs, has to pass through a mass of finely pulverised aluminium, 
and in this way all traces of mercury are absorbed so completely 
that breathing can be carried on even in the dense vapours produced 
by the burning of chloride of mercury. 


TuE following figures show how far ahead of the local 
authorities the London electric companies still are in respect of the 
amount of current supplied. In the year 1903-4, the companies 
sold 85,941,921 units, against 27,963,137 by the local authorities. 
The following additional particulars are also of interest: total 
capital raised by local authorities, £2,995,051; by companies, 
£11,815,101; revenue—local authorities £400,668; companies, 
£1,498,717 ; expenditure—local authorities, £216,816; companies, 
£716,927 ; interest and dividends paid—local authorities, £93,019; 
companies, £646,834; average price cbtained for private supply 
—local authorities, 3-59d. per unit; companies, 4-34d. 


THE comparative trials lately carried out at Cherbourg 
with the submersible Aigrette and the submarine ‘‘ Z” almost 
immediately proved the superiority of the former, and the Com- 
mission is of opinion that the type ‘‘ Z” must be given up, so that 
probably the Rubis, the Topaze, and the Emerande, laid down on 
the same lines, will not be proceeded with—not that submarines 
generally are to be abandoned, both classes being necessary—and 
the Commission is agreed that there is no reason to unify the two 
types, but the submarine should be exclusively defensive, and the 
submersible especially offensive, the tonnage of the latter being 
geaang to 400 tons, and that of the former being reduced to 

tons. 


TuHE effects of the recent strike in Germany are to be 
seen in the returns relating to the output of pig iron in Germany 
during January and February last. According to the Society of 
German Iron and Steel Workers the total output of pig iron in 
Germany and Luxembourg during February amounted to 672,473 
tons, as compared with 766,200 tons in January and with 780,460 
tons in February, 1904. The output of pig iron began to fall off 
in all districts towards the end of 1904, the greatest falling off 
being to the extent of about 50,000 tons in Rhineland and 
Westphalia. During last January and February the total output 
was 1,438,682 tons, as compared with 1,611,519 tons in the same 
period of i904, a decrease of 172,831 tons, 


MISCELLANEA. 


A GENERAL congress of electrical engineers is to be 
held at Kieff towards the end of this month, 


WE understand that Mr. G. FE. Sinclair has been 
appointed civil engineer at Portsmouth Dockyard, 


Tur East Surrey police have an electric timing appa- 
ratus in daily use on the London-Brighton road in the neighbour. 
hood of Hayward’s Heath, 


Tue Tunbridge Wells Corporation having decided that 
tramways would be injurious to the town as a fashionable resort, 
it has been arranged to start a service of motor omnibuses. 


Motor omnibuses to ply between Dover, Folkestone, 
and Lydd were licensed by the Dover Corporation last week. The 
route taken will be mainly along the sea shore and across Romney 
Marshes. : 


Tue Preston Corporation—Ribble Navigation—Bill, 
under which authority is sought to complete the Ribble navigation 
scheme by extending the present training walls to the sea, has 
passed the Select Committee in the Nouse of Lords, 


A MEETING of the Leeds City Council was held on 
Wednesday, the Lord Mayor, Mr. Kobert ay Be presiding, 
The appointment of Mr, Charles George Henzell, M, Inst. C,E., as 
waterworks engineer, at a salary of £1000 a year, was unanimously 
approved, 


Tue Town Council of Beaconsfield, Cape of Good Hope, 
intends to introduce into the Cape Parliament a Bill to authorise 
and empower the Council to construct the works necessary for the 
supply of electrical energy for lighting, power, and traction pur- 
poses within the municipality. 

Ir is stated that great excitement has been caused 
during the past few days by the report of a phenomenal tin dis- 
covery in the Bushveld district, which has now Leen confirmed by 
Mr. Troye, the eminent mining engineer, who states that the tin 
deposit is of extraordinary richness, 


TraiLERS for motor wagons must be fitted with 
brakes, If the trailer brake can only be applied from the trailer, 
a person competent to apply the brake must ride upon the trailer. 
It is not necessary to have anybody on the trailer if the brakes 
~ e applied from the motor tractor independently of the motor 

rakes, 


A Setect Committee of the House of Commons has 
proved the preamble of the Sunderland and South Shields Water 
Bill, the promoters having agreed to the insertion of a provision 
that the supply of water in bulk to outside districts should he 
subject to the consent of the Jarrow, Sunderland, and South 
Shields Corporations. 


Dirricuttigs are said to have arisen which will prevent 
the London County Council from starting its steamboat service on 
the Thames in the keginning of May, as arranged. The chief 
obstacle is the control of the piers. The negotiations between the 
Council, or rather the Rivers Committee acting on behalf of the 
Council, and the Thames Conservancy Board, have not yet been 
satisfactorily concluded. 


Tae Governor-General of Algeria has accorded a sub- 
vention of 2000 francs = £80, towards the Algiers and Toulon 
motor boat race, and the French Minister for War has also added 
a prize, considering that the experience gained in the contest will 
be of use to the land as well as to the sea service, because in time 
of war, when the railways are obstructed, rivers serve for transport 
of the wounded, and also conveying matériel and provisions. 


For the purpose of glass melting and glass blowing 
water gas is used to great advantage in Bohemia and Stockholm, 
resulting in a considerable reduction in the cost of fuel. At an 
incandescent lamp factory making from 5000 to 7000 lamps per 
day, where coal gas was previously used, the introduction of 
the Dellwik gas reduced the cost of fuel about 80 per cent, in 
soldering the glass bulbs and in heating the lamp during the 
vacuum pumping. 


A LARGE project to develop the water power of Grand 
Falls has been laid before the New Brunswick Government. The 
project includes the manufacture of ferro-manganese at the Falls, 
the working of pulp, paper, and saw mills, the operation of an 
international railway by electricity, and the transmission of 
electric power between the St. John River Valley, to be sold for 
use in lighting and manufacturing as far as St. John. The project 
will involve an outlay of from ,000 to £800,000, 


Tue Leeds Sewerage Committee met on Tuesday to go 
through the list of applicants for the new post of sewerage engi- 
neer, the salary for which is to be £1000 a year. Originally there 
were sixty-nine candidates, but the list was further reduced to 
three, the applicants still under consideration being Mr. Hart, the 
chief assistant engineer to the Thame and Rea District Drainage 
Board, Birmingham ; Mr. Garfield, Bradford sewerage engineer ; 
and Mr, Fidler, borough engineer and surveyor of Northampton. 


Ir is stated that the battleships Swiftsure and Triumph, 
which were purchased from the @hilians, are developinz rather 
serious structural defects, especially in the wake of the Cor guns. 
In other places where the strains are abnormal signs of weakness 
are also noticeable, According to the Western Morning News, all 
possible precautions are being taken by the ships’ artificers to 
prevent, or rather to minimise, the dislocation of work and loss of 
efficiency, but there is no doubt that the defect lists when the 
ships come into dockyard hands for refits will be very considerable 


t the thirty obsolete war vessels and other ships sold 
oy suction at Chatham Dockyard on Tuesday, four were first-class 
cruisers, one a third-class battleship, three second-class cruisers, 
and five third-class cruisers. The old Monarch realised £14,550, 
the Warspite £18,150, the Northampton £15,800, the Arethusa 
£7600, the Galatea £11,150, the Australia £10,900, the Severn 
£7100, the Mersey £7200, the Barracouta , the Exmouth, 
training ship, £4150, the Archer £4850, the Cossack £4800, the 
Mohawk £4850, the Rangoon £4150, and the old hulk of the Royal 
Adelaide £3500, The whole fleet realised over £138,000. 


Tue triple-screw turbine yacht Albion sailed on Thurs- 
day night, the 30th ult., from the Tyne, and arrived early on 
Saturday morning at Southampton. The yacht has been built by 
Swan, Hunter and Wigham Richardson, Limited, for Sir George 
Newnes, Bart., and is from the design of Sir W. H. White, K.C.B, 
The machinery consists of turbines by the Parsons Marine Steam 
Turbine Company, driving three propellers. Before the vessel left 
the river she went through a long series of exhaustive trials, from 
which, we understand, were gathered data which will prove of the 
highest value in the application of turbines to similar vessels, 


Tue Princesse Elisabeth, first turbine passenger 
steamer built on the Continent, was successfully launched at 
the Cockerill shipyard, Hoboken-lez-Anvers, on March. The 
new steamer, destined for the Dover and Ostend mail service, is 
108-31 m. = 355ft. long, 12-19 m. = 40ft. beam, and 9-37 m. 
= 80}ft. deep under bridge. Begun on 12th August last year, 
she is due to commence running in July, and is expected to attain 
a speed of 22 knots, while being capable of carrying a thousand 
sengers, There are to be two groups of four multitubular 
lers each and three steam turbines, each working on to a pro- 
peller shaft. The masts are to be fitted with instruments for 





wireless telegraphy; and eight lifeboats, besides eight whale-boate 
and two ote ae be ed. ” . 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—F. A, Brockuavs, 7 Kumpjgasse, Vienna. 
CHINA.—Kagiy anp Watse, Liutrap, Shanghai and Hong Kong. 
FRANCE.—Boyveau AnD Cugvitiet, Rue de la Banque, Parisi 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin, 

F, A. Brooxnavus, Leipzic ; A. Twerrunyver, Leipsic. 
INDIA.—A. J. Compripgg anv Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHer anv Co., 807, Corso, Rome ; Bocca Frunss, Turin. 
JAPAN.—KE&LLY anp Watsu, Limirep, Yokohama, 

“Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—O. RickEr, 14, Nevsky Prospect, 8t. Petersburg. 

g, AFRICA.—Wa. Dawson & Sons, Limitep, 7, Sea-st. (Box 489), Capetown 

Gorpow and Gotcu, Long-street, Capetown. 

R. A. THoMPson AND Co., 88, Loop-street, Capetown. 

J. ©. Jota anp Co., Capetown, Port Blisabeth, Johannesburg 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpg Hovss, Luurrep, Kimberley. 

ApaMs AND Co., Durban and Mariteburg. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Bydney ; Melbourne 

Adelaide and Brisbane. 

TURNER AND HenpERsON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland; Crata, J. W., Napier. 
CANADA.—Mowtreat News Co., 886 and 888, 8. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrernaTionaL News Co., 88 and 

85, Duane-street, New York ; Susscription News Co., Chicago, 
STRAITS SETTLEMENTS.—Kg.iy anv Watsn, Liuirsp, 
OEYLON.—Wuayartwa amp Co., Colombo. 
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REPLIES. 





N, G. (Birmingham).—You will find a considerable amount of informa- 
tion concerning the Victoria Falls Bridge in another column of this 
issue. We have on several occasions referred to the Cape to Cairo 
Railway, of which it forms a link. 

B. C.—We would suggest that in the first instance you should read our 
‘Electrical Mining Supplement,” which was published with our issue of 
June 24th, 1904. fe you do not find in this exactly what you want ard 
will write to us again, we will do our best to help you. 


Brivark (Cambridge)—The book which we think will answer your 
requirements is called *‘ Bridge Construction,” by Claxton Fidler, price 
80s., published by Messrs. Griffin and Co., Limited, London. You will 
find in it how to determine graphically the stresses you require. 

K. M. (Bristol).—Probably the late Mr. Beauchamp Tower's experiments. 
reported in the ‘‘ Minutes of Proceedings” of the Institution of 
Mechanical Engineers, may be looked upon as the classics of friction 
and lubrication tests. You should certainly consult his reports. 

J. M. ann L. G. (Brussels).—You might try either the Baker's Time: 
published at 155, High-street, Lewisham, or the Baker's Record) 
published at 68, ngdon-street, E.C. The Miller, published at 
24, Mark-lane, E.C., frequently publishes articles which would be use- 
ful to you. 

H. N. (Bradford).—The dredger Thames is a twin-screw steamer of 850 
tons capacity, with main engines of 120 indicated horse-power each, and 
two independent compound surface-condensing engines of 120 indicated 
horse-power to drive the two suction centrifugal pumps, which are 4ft 
in diameter. Her length is 165ft., beam 30ft. 3in., and loaded draught 
12ft. 6in. She can steam at 84 knots. She is said to be able to raise 
4000 tons an hour, to load barges on both sides, and in addition to 
discharge the matt. r raised through pipes to the shore, a distance of 
2000ft. A short article on this vessel, which is of the Friihling type, 
and which was built at the Royal Shipbuilding Works “‘ De Schelde,” 
appeared in the Vlissingsche Courant of November 12th last, but it 
contains very little further information to that given above. 


INQUIRIES. 
STEEL WOOL PACKING. 


S1r,—I skould be obliged if any of your readers could inform me where 
I could obtain *‘ steel wool packing.” B. D. 








MEETINGS NEXT WEEK. 


Tas Rattway C.vus.—Thursday, April 18th, at 7 p.m., at St. Bride's 
—— E.C, Paper, ‘ History of Railway Signalling,” by W. E. 
wards, 


Soorsty or Ants.—Wedne.day, April 12th, at 8 p.m. Ordinary 
meeting. ‘*The Industrial Resources of the State of Matto Grosso, 
Brazil,” by George Torrance Milne, F.R.G.8. 

IvstiTuTs oF Marine Encivegrs.—Mon April 10th, at 8 p.m., at 
58, Romford-road, Stratford, E. Paper, “A stage Collecting and 
Compressing Machine for CO,,” by Mr. R. Mackenzie. 

Roya Instrrution or Great Britam.—Friday, April 14th, at 9 pm. 
Discourse, *‘The Law of Pressure of Gases below Atm ere,” by the 
Right Hon. Lord Rayleigh, O.M., M.A., D.C.L., LL.D., F.R.S., M.R.I. 

Tae InstTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
T1on.—Monday, April 10th, at 8 p.m. Paper, “Commercial Vehicles 
Propelled by Internal Combustion Engineers,” by Mr. Edward Reeve. 

Tae InsTITUTION OF MECHANICAL ENncIngERS. — Friday, April 14th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
The President will deliver his Address. ‘‘Steam Engine Research,” 
the discussion will be concluded, and Professor Capper will reply. 

InsTITUTION OF ELECTRICAL ENGINEERS: BirMINGHAM LocaL SEcTION. 
—Wednesday, April 12th, at 7.30 p.m., in the Physics Theatre of the 
University, Edmund-street. Ordinary general mee - Paper, ‘“‘The 
Eddy Current Brake for Motor Testing,” by D. K. M , Ph.D., and G, 
A. Lister. 

Tue Ixstirution or ELEcTRICAL ENGINEERS: GLascow SxcTion.— 
Tuesday, April llth, at 8 p.m., at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow. Ordinary general 
meeting. Author's reply to discussion on “ Earthing,” by W. W. Lackie. 
“ Fittings,” by Harold Watson. 

Tue InstiTvTIon oF ELecTRIcAL ENGINgEERS.—Thursday, April 13th, 
at 8 p.m., at the Institution of Civil E eers, Great e-street, 
Westminster, 8.W. Discussion on Mr. Duddell’s ‘‘ Report on the Inter- 
national Electrical Congress at St. Louis.” Paper, ‘‘The Alternating 
Current Series Motor,” by F. Creedy. 

Tae Royat Scorrisu Society or Arts.—Monday, April 10th, at 8 p.m., 
at 117, George-street. Communications: ‘On the Effect of Electrical 
Bell Wires in extending Fire Risks, and a Description of an Apparatus 
for Reducing same,” by Basil A. Pilkington. “On Wireless Light 
jee en with experiments and lantern illustrations,” by Charles 
Norman Kemp. 

Tue InstrTuTION or Crvit_ ENGIngERS.—Monday, April 10th, at 8 p.m. 
Special meeting. ‘‘James Forrest” Lecture, ‘‘ Unsolved Problems in 
Electrical Engineering,” by Colonel Rookes Evelyn Bell Crompton, C.B., 
M. Inst C.E. Tuesday, April 11th, at 8 = meeting. > 
cussion. “‘The Maintenance and Strengthening of Early Iron bridges,” 
by William Marriott, M. Inst. C.E. 

Paysicat Society or Lonpon.—Friday, April 14th, at 8 p.m., at the 
Royal College of Science, Exhibition-road, South Kensington. ‘On 
Ellipsoidal Lenses,” by Mr. R. J. Sowter. ‘‘The Determination of the 
Moment of Inertia of the Magncts used in the Measurement of the Hori- 
zontal Component of the Earth's Field,” by Dr. W. Watson. ‘ Exhibition 
of a Series of Lecture Experiments illustrating the Properties of the 
Gaseous Ions produced by Radium and other Sources,” by Dr. W. Watson. 

Nortu oF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, April 8th, at 2 p.m., in the Wood Memorial Hall, Newcastle- 
upon-Tyne. Papers for discussion: ‘ Underground Temperatures, 
especially in Coalmines,” by Professor Hans Hoefer. The Clarence R. 
Claghorn Prize Essay upon “ The Action, Influence, and Control of the 
Roof in Longwall Workings,” by Mr. H. W. G. Halbaum. “ The Action, 
Influence, and Control of the Rvof in Longwall Workings,” by Mr. J. T. 
Beard. “The Action, Influence, and Control of the Roof in Longwall 
Workings,” by Mr. Edward Heton Roberton. Papers to be read or taken 
as read: ‘*The Mickley Conveyor,” by Mr. John Wright Batey, ‘The 
Use of Concrete in the Working of Thick Seams,” by Mr. Piffaut. ‘Notes 
from the Chemical Laboratory of the Armstrong College,” communicated 
by Dr. P. Phillips Bedson. \ 
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SLIDE VALVE LEAKAGE, 


Tue discussion on Professor Capper’s paper has 
been adjourned from Friday night tothe 14thinst. Our 
readers have the greater part of the paper now before 
them. It will be seen that it fairly bristles with 
controversial statements. But nothing appeared to 





Two-race ScppLemsnt—500 Horse-Power Gas Exours, 





have attracted much attention save the figures and 


arguments advanced concerning the leakage of slide 
valves. It would not be quite fair to say more 
about the discussion until it is complete, but some 
points claim immediate notice, and can be dealt 
with without prejudice. 

On the 30th of November, 1897, Messrs. Cal- 
lendar and Nicolson read a paper before the 
Institution of Civil Engineers on “The Law of 
Condensation of Steam,” in the course of which 
the authors detailed experiments which they had 
made, going to show that slide valve leakage might 
be very important, that it always existed to some 
extent when a valve was in motion, and “ that in 
many cases the greater part of the missing quantity 
is to be attributed to leakage of this description.” 
Professor Capper, in the course of his paper, said 
that valve leakage amounted in the King’s College 
engine to from 4 to 20 per cent. He subsequently 
explained that this alarming statement must be 
taken with an important qualification ; 20 per cent. 
referred to cases in which the engine was working up 
to less than one horse-power. Even when an allow- 
ance is made for the small weight of steam passing 
through the engine, the loss seems to be too serious 
to be neglected. One method of testing a valve 
and piston for leakage is to block the engine, and 
take off one cylinder cover. Steam being then 
turned on, leakage past the slide valve and piston 
can at once be detected. Now Messrs. Callendar 
and Nicolson say that the leakage does not take 
place as steam but as water, and that wet steam 
leaks much faster than dry steam. Within the 
limits at our disposal it is quite impossible to 
discuss this proposition and its side issues at any 
length. We must perforce concentrate our words 
on a very few points, and for the sake of argument 
we shall grant that water is found to pass a slide 
valve in considerable quantity. Naturally the first 
question asked is, whence does this water come? 
Let us suppose that it was suspended in the steam. 
We have no right to regard it as a direct loss, such 
as steam would be. Its temperature is that of 
water boiling in the air, or in a moderate vacuum. 
Let the boiler pressure be 115 lb. absolute, then 
every pound of water will carry away 338 units, ard 
every pound of steam 876 units. The loss per pound 
will be less with a hot water leak than a steam leak 
by 438 units. Again, let us suppose that the water 
passing the slide valve left the boiler as steam. 
Then when liquefaction took place it must have 
surrendered its heat to the metal, and so far warmed 
up the engine. Consequently, once more the loss 
is less than a true steam leak would represent. It is 
assumed, however, that the whole of this water is re- 
evaporated,and passes to the condenser or the atmo- 
sphere as steam. If this really occurs, we have a 
very remarkable thermodynamic phenomenon. There 
is no ostensible reason whatever for the liquefaction 
of the steam in passing the slide valve, or for its 
total re-evaporation. We do not say that liquefaction 
does not take place, but we cannot understand in 
what way the water can all become steam again. 
We may here direct attention to a view which has 
been long since advanced in our pages, and never 
refuted, or even disputed. It is, that when steam 
is “knocked about” or brought into collision with 
metal, it is prone to liquefy. It is difficult on any 
other hypothesis to explain the way in which the 
high-pressure cylinders of marine engines work 
drowned in water, which continuously escapes round 
the piston and valve rods. We may, for the sake of 
argument, assume that steam trying to squeeze 
through a narrow chink, as between a slide valve 
and the port face, will liquefy. But we are at a loss 
to know what becomes of the latent heat, and what 
is the cause of the re-evaporation. Our difficulty 
lies in discovering how the requisite differences of 
temperature can exist. If the surfaces are cold 
enough to cause condensation, how can they be hot 
enough to cause total re-evaporation ? 

So convinced are some people of the magnitude of 
slide valve leakage, that they go further than Messrs. 
Callendar and Nicolson—indeed, so far as to say 
that it explains the missing quantity altogether, and 
that losses which have been attributed to initial 
condensation are really due to leakage. It is, 
perhaps, fortunate that the glass cylinder experi- 
ments, so ably carried out by the late Bryan 
Donkin, satisfactorily refute this theory. Indeed, 
condensation, deposition, and re-evaporation could 
be seen regularly going on while the engine was at 
work. Furthermore, the calculated curves precisely 
harmonise with the conditions in a way that would 
be, we think, quite impossible if slide valve leakage 
were really responsible for the whole loss. If steam 
were lost as supposed, then the toe of a diagram 
could not be fattened precisely as it is—unless, 
indeed, the leakage was fixed in amount in a way 
quite incredible. We may be excused if we digress 
here to add that Donkin showed that the effect of 
copious lubrication was the same as that of a jacket 








in preventing liquefaction. Possibly, this is the 
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reason why a slide valve well lubricated leaks much 
less than one with the faces dry. 

It is an interesting fact that those who are greatly 
concerned with the theory of heat engines and 
laboratory experiments, never seem to take much 
notice of constructive details and their influence. 
It is absurd to say that slide valves all leak to a 
degree quite unrecognised. A slide valve is found 
to let hot water pass it, and therefore the world is 
told that all slide valves leak to a greater or less 
extent. The reasoning here is from the particular 
to the general. It is in logic plainly that of the 
tourist who, spending one night in Calais, wrote in 
his diary, “ All French landlords are extortionate, 
all French women are red-haired.” The slide valve 
of an experimental engine was found to leak, there- 
fore all slide valves leak. There are, no doubt, 
leaky slide valves—far too many leaky slide valves. 
But the leaking is the result of wear and tear; dis- 
tortion dve to pressure or heat, or bad workman- 
ship. A slide valve properly proportioned and 
scraped up hot will leak an infinitesimal quantity. 
If it is not tight that is the result of bad work- 
manship, or bad design, or both. To assert that 
piston rings can be made tight with a very 
small pressure forcing the rings out against the 
cylinder walls, while a valve carrying several tons 
on its back cannot, involves an enigma which it 
would be waste of time to try to solve. 

The theory advanced, to the effect that water 
passing a slide valve represents steam leakage, 
requires revision, explanation, and completion. It 
has yet to be shown how the water is produced. 
In the old fairy tales, the magician unable to passa 
locked door, transforms himself into a tiny mouse, 
creeps under the door, and then resumes his own 
shape. This, according to Messrs. Callendar and 
Nicolson, is what steam does. Unable to get under 
a slide valve, it turns itself into water, passes 
through, and then becomes steam again. This may 
be true, but if it be, where do thermodynamics come 
in? One considerable advantage will probably 
result from the open discussion of the question. 
Steam users will perhaps have their engines over- 
hauled and put in order. Work of this kind is too 
often postponed until the last minute, and much 
loss incurred which a little energy and determina- 
tion would have avoided. One hint may be given 
here with advantage. Ifa slide valve is drawn hot 
in a hurry, that its face may be examined and 
re-scraped, do not throw cold water on it to cool it. 
Even though the valve is not hotter than boiling 
water, the sudden contact with cold water may 
distort it. Slide valves, for all their size and weight, 
are really very delicate, and should be handled and 
treated with care. In proper hands, if originally 
well made, their leakage can be regarded as under 
2 per cent. of all the steam passing through an 
engine, and we fancy that makers of Corliss and 
drop valves will not rest content with a lower 
efficiency. 


ELECTRIC TRAMWAYS IN LONDON. 


THE decision of the London County Council to 
expend a further sum of approximately half a million 
sterling for the purpose of constructing new tram- 
ways on the conduit system, and the conversion of 
certain existing lines, is a matter of considerable 
importance, if not of some concern, to those who 
are watching the large capital expenditure being 
incurred on all sides and the increase in the rates 
throughout the metropolis. When the subject of 
introducing this particular method of electric traction 
on the tramways was first brought forward by the 
County Council, it was estimated that the cost of 
working would not exceed sixpence per car mile, 
and it was upon this basis that the work on the 
Tooting lines was commenced. Initial calculations 
may, however, prove in practice to have been 
erroneous, and this has probably happened in regard 
to the actual operation of the electric tramways in 
the south of London. At present these lines are 
furnished with current by two or three companies, 
and although the charges made are reasonably low, 
the cost of power will be lessened when the large 
generating station now in course of erection at 
Greenwich has been completed and the County 
Council becomes independent of external sources 
of supply. If, then, sixpence per mile was correct 
in the first instance, it is only right to assume that 


the cost would be reduced on the opening of |! 


the Greenwich station; but according to a memor- 
andum which was recently placed before the County 
Council, fresh estimates have been prepared which 
place the figure at sevenpence without renewals, for 
the working of a length of 54 miles of single track. 
To quote the memorandum :—“ On the Council’s 
lines the present estimates—with labour 50 per 
cent. lower than New York — show an operating 
cost from the Greenwich station of 7d. per car 
mile, and it is also proposed to set aside a further 





penny per car mile as a renewal reserve fund.” It 
will be obvious from this statement that the 
experience gained during the past two years has 
proved how the original calculation was under- 
estimated. This, however, would be immaterial if 
it: could be demonstrated that a profit was being 
realised after meeting working expenses and pro- 
viding for repayment of loans and interest charges 
on the lines which have been converted to the con- 
duit system. 

The new scheme advanced by the County 
Council at the present time affects nearly 18 miles, 
single track, of new and-existing lines, of which the 
principal would represent the establishment of a 
connection between the tramways at Tooting and 
Wandsworth, and thence by way of Battersea 
Park-road to Westminster Bridge, where a junction 
would be effected through Lambeth Palace-road 
with the lines in Westminster Bridge-roal. It will 
be seen that this project would provide a circular 
route enabling cars to be run in both directions on 
the Tooting lines and on the Battersea Park route. 
In the words of the Highways Committee, the 
scheme would “obviate, to a very considerable 
extent, the congestion and delay which at present 
occur at several of the termini in turning the cars, 
particularly during the busiest hours of the day, 
and may also permit of an increase in the services 
during these hours to meet the demands of the 
traffic.” We have, however, strong doubts as to 
the suggested relief of the existing congestion at 
the Westminster Bridge-road tcrminus or at the 
York-road junction, as the spot has been described 
by the police as one of the most dangerous in 
London, which it undoubtedly is, and the police 
now have authority to stop the existing cars below 
York-road when it may be considered necessary in 
the general interests of the public. Nevertheless, 
this statement does not detract from the value of 
the scheme regarded from the standpoint of the 
establishment of a circular route, but any increase 
in the service of cars must necessarily add to the 
congestion at that dangerous position. It is ex- 
pected that the proposal, if carried into effect, would 
show an annual deficiency of over six thousand 
pounds, a sum which will diminish gradually as the 
debt is liquidated; but after the debt charges have 
been met it is not anticipated that there will be 
a surplus, at any rate for some years to come. 
A clause in the Bill giving the County Council the 
necessary powers to construct this new line was 
discussed in the House of Commons on Monday 
evening, and the desirability of granting the powers 
was so equally divided—171 voting for it and 171 
against—that the Speaker had to exercise his rarely- 
used power of giving the casting vote. This he 
threw in favour of the clause, in order that the 
House might have another opportunity of “ settling 
the question in a more decisive manner” in Com- 
mittee. 

The fact that theintroduction of the conduit system 
is contemplated on a further mileage in the south of 
London seems to show that the County Council 
has abandoned all hope of adopting the overhead 
trolley method on the southern side of the Thames. 
But the County Council cannot please itself in the 
matter any more than tramway companies in the 
provinces, as both are subject to the right of veto 
on the part of the local authorities, and the London 
borough councils in the south have hitherto resisted 
any attempt to establish the trolley system in their 
respective districts. It would thus seem that the 
only alternative to the conduit system for the 
southern tramways is the retention of the horse 
cars, but the latter will have to be discarded in the 
interests of the public, and we are thus committed 
under existing circumstances to the conduit method 
for tramways, as any surface contact system would 
scarcely receive serious consideration. Still, the 
price to be paid by London as a whole for the 
conduit system is nota light one. Last year there 
was a loss of over eight thousand pounds on the 
horse and conduit lines worked by the Council, and 
a loss exceeding two thousand pounds was also 
incurred in the previous year; but if the entire 
cost of street widenings undertaken for tramway 
purposes had been charged to the tramways account, 
the profits realised in preceding years from the 
horse lines would be entirely counterbalanced. We 
know that the present is a period of transition, but 
it is a pity that the County Council, before embark- 
ing upon further expenditure, does not state the 
actual financial results of working the conduit 
tramways. The traffic is heaviest on the Toot- 
ing lines, and as these have been in operation for 
nearly two years, trustworthy data should now be 
available on the subject. 


THE COMMERCIAL SIDE. 


An impression which is left by all visitors to 
mechanical engineering works in America and 
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their counterparts in Europe is that the proportion 
of office staff to workmen is extremely high. By 
office staff we mean all those of whatever capacity, 
exclusive of foremen and chargemen, who are not 
actually engaged in the process of manufacture. | 
notable case is the electric works of the Westing. 
house Company at Pittsburg, where there js 
one “black coat” to every five and a-half men, a 
number which, we believe, could not be approached 
anywhere in this country. There are many points 
of view from which this inordinate proportion of 
staff to workmen in American works might be 
discussed, excess of system, on which a leading 
Trangatlantic paper itself has commented recently, 
amongst them; but at the present moment we 
propose to look at it from a side which hag 
received comparatively little attention. 

In the Westinghouse Works at Pittsburg a plan 
is adopted which, although it may be followed 
occasionally here, is far from being the rule. If 
work becomes slack, and the office staff is not fully 
employed, several of the clerks in the department 
needing work are sent out in all directions to beat 
up orders. They become for the time being com- 
mercial travellers. They are not paid a commis- 
sion, but each department is supposed to have a 
certain turnover per year, and if it cannot show it 
there is trouble and investigation which extends 
to every unit of the department. There is a good 
deal to be said in favour of this system. It gives 
every man an opportunity of learning the conditions 
of trade, it stimulates a general interest in the 
success of the department, and it discovers those 
individuals who have the greatest energy, tact, 
s2lf-reliance, and so on, those whom the company 
may safely trust to bring in work or to carry 
delicate negotiations to a successful issue. But 
it is in the recognition of the high importance of the 
selling branch of a manufacturing company that 
we see the greatest significance in the large 
number of clerks, and this method of employ- 
ing them. Many books and many papers 
have been written and read on the reduction 
of workshop costs, methods of manufacture 
by cheap processes, piecework and premium sys- 
tems of encouraging a large output, the great value 
of high speed steels, whilst the organisation of fac- 
tory accounts to keep track of the minutest ex- 
penditure and check waste and excess, have been 
discussed in volumes, but how to get rid of your 
goods when you have made them, or how to get 
orders for them before they are made, has received 
comparatively little attention. It is certainly a 
point of view which the mechanical engineer is 
likely to forget. He is trained up to the scientific 
side of the subject, and does not want to be bothered 
with trade questions. We all remember Mr. 
Carnegie’s story about his manager. How he 
offered him shares in the company, and how the 
manager refused to take them, saying that he pre- 
ferred to have a “ thumping big salary,” and not 
to be bothered with stocks and shares and com- 
mercial questions. That expression probably reflects 
the view of most managers. It is the fruit of an 
education which leaves out of account the question 
of money. We have over and over again urged in 
these columns that any falling off in the trade of 
this country is due, not to the lack of technical 
knowledge, but to the want of business and com- 
mercial training, and we say now that the spirit 
running through all the training of engineers who 
are to make their way in the world by buying and 
selling should be commercial. Students in the 
drawing offices at colleges should be directed to 
think how much a thing will cost to make, and, 
when they have got through their apprenticeship, 
nine months or a year devoted to learning how 
things are sold would be of great benefit to them in 
their future career. We shall be told, as we have 
been told before, that it is debasing science and 
knowledge to consider always its pecuniary value, 
and we reply, as we have replied before, that to 
ninety out of every hundred young men who adopt 
engineering as a profession their success or failure 
depends upon their appreciation of the fact that the 
value of their knowledge is expressible in pounds, 
shillings, and pence. To inveigh against money- 
making is folly, when the whole object of our educa- 
tion and profession is to make money. 

Kvery case must be judged on its merits; but 
when we say that in many instances the reduction 
of shop costs is of less consequence than the securing 
of a high selling price or a remunerative order, we 
express an obvious truth. Where competition is 
very keen, and where a great number of similar 
articles have to be manufactured before there is a 
turnover on which a reasonable profit is possible, 
then the cost of production must be reduced to a 
minimum; but where things are sold singly instead 
of by the dozen or gross,and where a large sum of 
money is made on each one, then it becomes of far 
more importance to obtain the order for one than to 
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reduce by a few pounds the manufacturing costs ; it 
is then that the commercial side, the knowledge of 
what arguments to use to prevail upon the buyer, the 
acquaintance with financial systems of the country 
into which the goods are to be sold, and so on, are 
of paramount importance. Where ten thousand 
pounds or so is in the balance, economies of one or 
two hundreds become of secondary importance to the 
securing of the order, and the clever salesman is of 
far more importance than the expert works manager. 
This plain truth is well brought out by the fact that 
there is always remunerative employment for clever 
commercial travellers and agents, whilst a first-class 
scientist may be hired for three pounds a week ! 


466 
ee 





THE DESIGN OF MACHINE TOOLS. 


Ir is obvious to everyone who has studied machine 
tools, that the advent of high-speed steels has profoundly 
modified the design in certain respects. Provision has 
becn made for meeting the greater loads the machine is 
called upon to stand, by general strengthening of the 
scantlings, by the increase of bearing surfaces, and 
by the balancing of stresses. At the same time the 
driving mechanism has been changed in various ways to 
allow full advantage to be taken of the properties of 
modern steels. But what has been done hitherto has 
been done empirically. Past experience has been sought, 
and, in part, past fashions have been followed ; but 
nothing approaching a scientific treatment of the design 
of machine tools has been attempted. The results, it is 
true, are not unsatisfactory. he accumulated know-‘ 
ledge of many years has shown tool makers where 
strength and surface are required, and it has shown 
them where the problem of vibration enforces the 
use of more metal than the mere question of strength 
demands. But with the progress of knowledge it is 
desirable to attack subjects from a scientific point 
of view, and to inquire if the methods which experience 
has developed can be improved upon in the light of more 
recent knowledge. This is what Professor J. T. Nicolson 
and Mr. Dempster Smith do in the remarkable series of 
articles which we commence to print to-day. They have 
taken the now classical Manchester experiments on the 
cutting power of tools, and the observations obtained 
with Dr. Nicolson’s dynamometer, and have applied the 
results of their inquiries to the problems of machine 
design. There can be no doubt of the value of an inquiry 
of the kind, and the facts and figures which they will 
put before our readers will attract, we are confident, the 
attention and consideration they merit. 


THE NEW PANAMA CANAL COMMISSION. 


One of the last public acts of President Roosevelt, 
prior to his departure from Washington on a holiday tour, 
which is expected to extend over eight or nine weeks, was 
to complete a long-threatened revolution in the manage- 
ment of the Panama Canal undertaking. The second 
Isthmian Canal Commission, nominated by the President 
on the last day of February, 1904, has ended its existence 
in somewhat inglorious, but not unexpected fashion. 
Following the precedent established by himself in the 
case of Rear-Admiral Walker, Mr. Roosevelt, towards the 
close of last week invited and secured the resignation of 
the five remaining members of the Commission. This 
was followed, on Monday, by the announcement that, 
with one exception, an entirely new Board of Management 
had been constituted, and would forthwith, under the 
supreme control of Mr. W. H. Taft, the Secretary of War, 
take over the conduct of affairs. Not only Mr. Benjamin 
Harrod, but his new colleagues also may be congratulated 
upon the fact that the President’s condemnation has been 
less sweeping than was at one time anticipated. Mr. 
Harrod is a specialist in river engineering, and his experi- 
ence cannot fail to be of great value in connection with 
the hydraulic problems which call for complete solution 
before the adoption of any definite plan for the co:mpletion 
of the Panama Canal. For reasons suggested in recent 
articles published in Tue Encinger, present interest in 
the new Commission is, however, largely monopolised by 
another member. This is not surprising, for it cannot be 
doubted that the great influence exercised by Mr. John 
I’. Wallace, when acting as chief engineer, will be doubly 
felt now that he has succeeded to the governing body 
itself. The latter is headed, as chairman, by Mr. Theodore 
Shouts, a gentleman well-known in American railway and 
business circles, but without claim, so far as we are 
aware, to any special technical training. A second non- 
engineer member is Mr. Charles FE. Magoon, whose 
knowledge of the canal question is understood to date 
from June Jast, when he became general counsel to the 
late Commission. The army can claim two members on 
the present board in the persons of General P. C. Hains 
and Colonel O. H. Ernst, both of the United States 
Corps of Engineers; while the navy will be directly 
represented by Mr. M. I’. Endicott. The two military 
engineers, it should be added, have already had expe- 
rience in connection with the proposed interoceanic 
canal—General Hains, as member of both the Nicaragua 
Canal Commission of 1897-99, and its successor, the 
Isthmian Canal Commission of 1899-1902, and Colonel 
Ernst of the last-mentioned only. Almost up to the 
moment of the announcement of the President's decision, 
well-informed circles in Washington assumed that Mr. 
W. H. Burr and Mr. W. B. Parsons would escape the 
fate threatening their ex-colleagues; and that there was 
foundation for this belief appears from the fact that, 
although these gentlemen are now outside the Canal 
Commission, they remain in close touch with it as con- 
sulting engineers. Great things are expected in the 
United States from the new Commission as regards an 
early formulation of definite plans and prompt action in 








the direction of actual canal construction. As first aid 
to a realisation of these thopes, the Commission will 
probably find it desirable materially to reduce the 
number of loosely associated and frequently conflicting 
authorities now existent in the isthmus. 


A QUARTER’S CLYDE SHIPBUILDING. 


For the first quarter of the year, ending with 31st ult., 
Clyde shipbuilding yards have launched a total of 
105,400 tons of new shipping, as compared with 102,300 
tons during the corresponding period of last year, and 
95,000 tons of the year before. The total, in fact, is the 
highest on record for the first three months of any year, 
with the exception of the corresponding quarter of 1899, 
when 110,500 tons were floated. January’s contribution 
to the total was 20,200 tons, February 42,490 tons, and 
March 42,710 tons. The fresh contracts booked during 
the period ia question represent more than double the 
tonnage sent off the stocks—the January bookings, in fact, 
having been quite phenomenal. The new work booked 
in January amounted to 170,000 tons; February, 50,000 
tons; and March 12,000-—an aggregate of 230,000 toms. 
Of individual items contributing to the quarter’s output, 
the Carmania, of 21,000 tons and 22,700 indicated horse- 
power, for the Cunard Company, by John Brown and Co., 
Clydebank; the Fuerst Bismarck, of 8300 tons, for the 
Hamburg-American Steam Packet Company, by the 
Fairfield Company; and the Peshawur, of 7830 tons, for 
the Peninsular and Oriental Company, by Barclay, Curle 
and Co., Whiteinch, were the productions. of chief 
interest. The new contracts of the period consisted for 
most part of cargo-carrying vessels of considerable dead- 
weight capacity, several of them of no less than 10,000 
tons; but, in addition, there were a number of turbine 
Channel steamers, hopper dredgers, trawlers, and tugs, 
and finally an item of more than usual interest in the 
turbine yacht for his Majesty the King. This important 
contract—small as mere bulk goes—has been entrusted 
to the firm of A. and J. Inglis, Pointhouse. The new 
vessel will be shorter than the dockyard-built Royal 
yacht, aad, while not taking the place of the Victoria and 
Albert, she is expected to be preferred by his Majesty for 
cruising round the British Isles, as her draught will be 
lighter, to enable her to enter any British port. She will 
be 310ft. long, and the draught will be 144ft., while the 
displacement is to be 2000 tons. Her speed is to be 
18} knots as a mean over the measured mile. The 
number of vessels launched, and particularly the number 
of orders received, are matters for congratulation, and 
may be taken as an earnest of the stability of the trade 
revival, of which indications continue to arrive from 
various sources. 


AN OBJECT LESSON. 


WE trust that the full significance of the excellent 
object lesson which is afforded by the correspondence 
between the North Wales Quarries, Limited, and Mr. 
Richard Bell will not be missed by trades unionists. At 
the conclusion of the famous dispute between Lord 
Penrhyn and his men at the Bethesda quarries last year, 
a few of the leading spirits amongst the workpeople 
resolved to form a company and run a quarry them- 
selves, both for their own advantage and to show how 
industrial undertakings of the kind should be conducted. 
There were to be no difficulties about wages, and those 
little causes of dispute which will arise even in the best- 
regulated families were to be settled by a permanent 
conciliation board. Harmony and the fat of the land 
were to be the lot of those who were fortunate enough to 
enjoy service in this Utopian quarry. Alas! the best laid 
schemes of the bloated capitalists and the trades unionist 
are subject to the same hard, unbending laws of supply 
and demand. All went as merry as a marriage bell 
at first, then the market for slates fell off, there were 
heavy calls upon the capital of the little company, and 
finally it had to repudiate its contract to pay a living 
wage. Then it attempted a tyranny for which any mere 
capitalist would have been branded and pilloried. It 
invited the workmen to sign an agreement to work 
without “ specific wages,” and, when they refused it, dis- 
charged one hundred and six of them, amongst whom were 
included, to pile Pelion upon Ossa, the whole Executive of 
the Quarrymen’s Union! There was not unnatural sore- 
ness. But the worst was not yet; vinegar had to be rubbed 
into the wound. Mr. Jones, of the Quarrymen’s Union, 
one of the renegades, wrote to his brother-in-arms during 
the Bethesda strike, Mr. Bell, Secretary of the Amal- 
gamated Society of Railway Servants, asking for his 
sympathy and support, and pointing out that “the 
enforcing of this agreement under threat of dismissal 
is the worst attack ever made by any quarry pro- 
prietor in North Wales on the claims of trade 
unionists,’ and, in a pathetic passage, bemoaning that 
“it has remained not for Tory capitalists, but for a 
supposed trade union society,” not only to deny them 
the standard wage for which they have struggled 
“through long years,” to deprive them of their Concilia- 
tion Board, but actually to dismiss them if they would not 
sign away their right toa living wage. And what did 
Mr. Bell do? He took no notice of the letter for a fort- 
night, and then threw the sufferers over, declared his 
belief that the officials of the company were in the right, 
and denied any knowledge or acquaintance with the 
Executive of the Quarrymen’s Union. Surely the cup of 
bitterness is full! 


SELF-PROPELLED RAILWAY COACHES. 


Many of our railways have now got their self-propelled 
coaches, and are doing good work with them. The 
South-Western started, or revived the movement, and so 
successful were the results that its example was quickly 
followed by other companies. But there are now signs 
of some uncertainty. Locomotive superintendents are 
beginning to inquire if, after all, the real solution of 





the problem of dealing with smal] local traffic has been 
found. There is a vague feeling that the system lacks 
flexibility, and that the permanent tying of a particular 
locomotive to a particular carriage has disadvantages. 
Hence the suggestion that fission should take place— 
what could be easier with designs like that of the 
Glasgow and South-Western Railway ? — between the 
locomotive and its tail, and that in place of the com- 
bination there should exist a neat little waistcoat. pocket 
engine with four wheels, capable of being attached to 
any coach out of a train, and so obviating in many 
cases the inconvenience of changing carriages. More- 
over, would not such a little engine be invaluable at 
small stations for shunting purposes and a hundred-and- 
one little jobs for which the combined engine and coach 
is unsuitable or too dignified? The suggestion is so 
good that we may expect in a few years to see such 
little engines at local junctions, and by degrees the 
insatiable traffic superintendent will find new uses for 
them ; their four wheels will become six; their cylinders 
will increase from 94in. to 16in.; at length we shall have Mr. 
Stroudley’s “ Terriers,” and they will go on increasing till 
there will be no distinction between the type and the 
general suburban tank engine. That is the usual fate of 
everything that gives up being strictly special. When 
the time comes we shall suggest, as a suitable title for 
such engines, the Maids-of-all-work class. 


PROPERTY IN PLANS AND DRAWINGS. 


In December, 1904, we had occasion to comment on 
the case of Gibbon v. Pease, in which it was contended 
that in certain cases an architect who is employed to 
prepare plans is entitled to retain them. Mr. Justice 
Ridley held that if there was any custom to this effect 
it was unreasonable, and gave judgment against the 
architect. The Court of Appeal has now affirmed this 
decision. Let us look at the facts of the case in order to 
see how far its principle is likely to extend. An architect 
was employed to carry out the conversion of certain 
upper parts of residential houses into flats, on the terms 
that he should receive for his services a fee of 5 per cent. 
on the contract price. The architect, in accordance with 
the terms of his employment, prepared the plans and 
superintended the work, which was completed in June, 
1903. His fees were duly paid, but he refused to hand 
over the plans and specifications, claiming a right 
to retain them. At the trial evidence was tendered to 
show that it was customary for an architect to retain 
plans. The building owner relied on the case of Ebdy »v. 
McGowan, where it was decided that if there was any 
such custom it was unreasonable and could not bind the 
parties. It was argued on the part of the architect that 
his contract was not a contract for the sale of a chattel, 
but for work and labour, and that his contract was per- 
formed when he had superintended the building of the 
house; and it was pointed out that in France and Ger- 
many the law was that the architect kept the plans, but 
was bound to supply his client with copies. The Court 
of Appeal did not lay down any new principle. The 
Master of the Rolls contented himself with following the 
decision in Ebdy v. McGowan. Are we to presume that 
the same principle will apply to the case of an engineer 
who is employed to design machinery? Must he hand 
over the designs with the machinery which is made in 
accordance therewith ? 








LOW TEMPERATURE LABORATORY 
EXPERIMENTS. 

On the 22nd ult. a lecture was delivered by Mr. H. Stanley 
Allen on ‘‘ Experimental Work at Low Temperatures,’’ before 
the members of the Royal Philosophical Society, Glasgow. 
The lecture had reference mainly to the work of research in 
low temperatures being carried out in the private laboratory 
of Lord Blythswood, at Blythswood House, Renfrewshire. 
The plant, which had recently been set up there for this very 
special line of research, comprised apparatus for the produc- 
tion of liquid air and also of liquid hydrogen. The essential 
features of the liquid air apparatus were a Whitehead torpedo 
compressor and a Hampson liquefier. The compressor, which 
required 6 horse-power to drive it, compressed the air to 
200 atmospheres—some 3000 lb. per square inch. In the 
Hampson liquefier, by the application of principlesinvestigated 
fifty years ago by Joule and Kelvin, intense cold was produced 
by the sudden expansion of the compressed air. This apparatus 
was capable of producing a litre and a-half—nearly three 
pints—of liquid air in an hour. The temperature attained 
was about 200 deg. below zero on the Centigrade scale. The 
production of liquid hydrogen was a more difficult matter. 
The first step was the preparation of pure hydrogen ona large 
scale. Hydrogen did not assume the liquid state until its 
temperature was 50 deg. below the temperature of liquid air. 
The nearer the ‘‘absolute zero’’ of temperature was 
approached the more difficult did further progress become. 
The apparatus at the Blythswood laboratory for liquefying 
hydrogen was designed by Dr. Morris Travers. Under his 
direction liquid hydrogen was produced for the first time in 
Scotland on January 14th last. At the excessively low 
temperature of liquid hydrogen all known gases were liquefied 
with the exception of helium. Ordinary air was frozen to a 
transparent solid, which could be broken by a blow from a 
hammer. 

Although the production of these liquefied gases had not as 
yet proved of commercial value, it had been of the greatest 
importance in scientific research. Practical results in the 
past had depended on abstract investigations. Discoveries, 
apparently the most remote and unpromising, had resulted in 
the most important practical issues. Special interest attached 
to the application cf liquid air in the production of high 
vacua. Professor Sir James Dewar had shown that charcoal 
at the temperature of liquid air was capable of absorbing 
large volumes of gas. A glass bulb containing charcoal, 
cooled to this low temperature, could absorb practically all 
the air in a second larger bulb in communication with it. By 
this method an X-ray bulb 5in. in diameter had been 
exhausted at the Blythswood laboratory in an hour and a- 
quarter, By the method usually employed the exhaustion 
would take several hours. The lecture was illustrated by a 
number of experiments with liquid air, and Dewar’s method 
of exhausting a vacuum tube was shown in operation. 
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PIG-BREAKING MACHINERY. 


Tue successful introduction of machinery for handling and 
breaking pig iron without recourse to manual labour has not 
only enabled ironmasters to dispense with the services of the 
oft-time objectionable ‘‘pig-lifter,’’ but has undeniably 
reduced the labour charges at the blast furnaces. The plant 
shown in the accompanying engravings was built by Messrs. 
the Lowca Engineering Company, Limited, of Whitehaven, 
and it lifts, breaks, and loads into wagons the pig iron from 
blast furnaces without any manual labour, the services only 
of machine attendants being required. It is said that the 
plant can be erected without any alteration to existing pig 
beds, and no change in the casting arrangements is required, 








action of the lever causes the table to travel backwards and 
forwards, the amount of travel being equal to the breadth of 
three pigs. The ‘‘comb”’ or ‘‘ bed” of pigs having been 
placed by the crane on the machine, the table is raised as 
explained, and is moved forward the distance required to 
bring three pigs under ram at the end of the machine. The 
table is then automatically lowered by the further action of 
the excentrics, leaving the ‘‘comb”’ on the fixed frames. In 
this position three of the pigs are on the breaking blocks. A 
wedge block then descends and grips the ‘‘sow’’ and a ram 
comes down and breaks off the three pigs from the sow. Follow- 
ing this ram is the ‘‘sow’’ ram which breaks off the required 
length of the ‘‘sow.’’ The wedge block is then raised, and 
during this operation the table has been carried back into its 



































; @ second labourer being employed on the pig bed hooking the 


crane chain to the ‘‘combs.’’ As the pigs are not broken on 
the pig beds no scrap is made, and this usual loss is avoideg 
The description given above describes a standard type of 
| machine, but it can be readily adapted so that instead of 
| breaking the pigs into small pieces they can be broken off in ong 
| length from the ‘‘sow,’’ and the ‘‘ sow ’’ can be broken off the 
| same length as the pigs themselves. Arrangements are also 
provided on the machine so that it will automatically dcliver 
the broken sow or pigs in their criginal lengths to sp: cially 











Fig. 2—-PiIG BREAKER BUILDING AND CRANE 


onstructed wagons, in such a manner that sling chains can 
be easily passed round the bulk for loading purposes. 








CLYDE-BUILT LINER FOR GERMANY. — While reports from 
Germany indicate that shipbuilding establishments there are now 
somewhat acutely feeling the dearth of contracts for new tonnage, 
it is not without significance that one of the greatest shipping 
concerns of the Fatherland—the Hamburg-American Steam 
Packet Company—should be adding to its fleet from yards in this 
country and renewing its connection with firms who supplied it 
with some of its most successful early liners. The Fairfield Ship- 
building and Engineering Company recently launched for the 
company in question a high-class mail and ssenger twin- 
screw steamer named the Fuerst Bismarck, and this event marks 
the renewal of a business connection which originated in 1889, 
when Fairfield produced for their German friends the very suc- 
cessful st Vor ia. The new vessel is 486ft. in length, 
58ft. in breadth, 32ft. llin. deep, ard of 8300 tons gross. The 
bull and machinery have been designed by the Fairtield Compan 
to instructions from Director-General Ballin, Director Blumenthal, 
and Mr. Sachse, of the Hamburg-American Company, and have 
been constructed under the supervision of the owners’ local 
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as the new plant can be adapted to any situation. The com- 
plete plant consists of a breaker, Fig. 1, and an overhead or 
locomotive jib crane, all of which may be driven electrically 
or by steam. When the plant is in operation the pig iron is 
lifted by the crane out of the sand in complete ‘‘ combs ”’ or 
‘* beds ’’—the pigs not being broken off the ‘‘ sow ’’—and con- 
veyedalso by the crane to the breaker. The breaker consists 
of a rectangular cast iron frame in the form of an oblong box 
with an open top. Inside this frame there is a table running 
on wheels, This table has two motions. One is communicated 
to it by the two cranks seen at the side in Fig.1. These 
work two excentrics attached to the underside of two sets of 
rails on which the wheels of the table run. As the excentrics 
work backward and forward the rails and table are raised and 
lowered, the amount of raising being just sufficient to allow 
the table to lift the bed of pigs free from the frame. The 
other motion of the table is brought about by two long 
connecting rods worked by a rocking lever and attached to 
either end of one of the axles carrying the table. The rocking 


Fig i—THE BENTLEY AUTOMATIC PIG BREAKER 


former position ready to be lifted again and to put another 
set of three pigs under the rams, when the above cycle is 
repeated. A handle is placed on one side of the fixed frame 
for disconnecting the feeding table after the completion of one 
bed whilst another bed is being deposited upon the table. It 
is then put into gear and the various operations are repeated. 
The broken pigs are automatically discharged from the 
machine into railway wagons which are waiting to convey 
the material to customers. The action of the machine is 
simple, and said to be most reliable. It is strong and durable, 
and it is claimed that it can deal with quantities of pig iron 
up to 100 tons per hour. The labour cost is comparatively 
very small, but naturally varies according to local circum- 
stances. The makers inform us that it may be taken at 
about 14d. per ton for lifting. Four attendants are required 
for working the apparatus, The duty of the first one is to 
look after the crane, another takes charge of the breaker, 
while one labourer is employed to put the wagons under the 
shoot of the breaker and generally to supervise the loading, 








Swain Sc. 


| inspectors, Herr Kotter and Herr Stoege. The vessel will have 
| accommodation for 233 first-class, 40 second-class, and 1324 
steerage passengers, arrayed on several decks, and with dining 
and sleeping apartments on a thoroughly comfortable, not to say 
luxurious, scale ; ventilation, lighting, and heating being carefully 
provided for. The provision for safeguarding the vessel against 
the result of collision by means of water-tight bulkheads, and 
against the outbreak of fire on board, are special features. The 
propelling machinery of the Fuerst Bismarck consists of two sets 
of quadruple-expansion engines, balanced on the Yarrow-Schlick- 
Tweedy system, each set having four cylinders working on four 
cranks. ‘lhe crank shafts are in four sections, each section being 
interchangeable, and together with the thrust, tunnel, and propeller 
shafts, are of forged mild steel, the propellers each having: our 
blades of manganese bronze. The condensing water is circulated 
by two large centrifugal pumps, one for each condenser, and each 
worked by an independent engine. Both pumps are connected to 
large valves, leading to the bilges, so that they can be used for 
paaes out the engine-room if necessary. There are three 
double-ended steei cylindrical boilers, adapted for a working pres- 
sure of 2141b. per square inch, 
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LETTERS TO THE EDITOR. 
(Ve do not hold owrselves responsrble ‘ed the opinwns of our 
correspondents, 


MASONRY DAMS, 


Sint. —Your remarks on the “scare” about the Assouan dam was 
almost the first thing I looked for when my copy of THE ENGINEER 

ached me, 
v6 he suspicions you suggest as to the originating cause of the 
scare are precisely those which immediately entered my mind 
on reading the original article, viz. : Who's axes are grinding / 

| have long thought that if the ‘‘ Rankine ” formula (‘ Moles- 
wortb,” p. 315, 24th ed.) was pushed to extreme limits with a 
narrow width of crest, the question of the strength of the toe might 
become worthy of examination, for two reasons :— 

(a) Because—this formula giving a paraboloidal profile—the 
bending moment of the forces outside a, vertical section may ulti- 
mately increase more rapidly than the section resisting the force. 

yom the definition of the parabola it follows that, for a given 
increment of base—“‘ directrix ”—the thickness of the vertical 
action changes more slowly than the rate of change in the base 
width, since the curve approaches the directrix more slowly as the 
vertex is approached, and it consequently follows that the lever 
arm of the forces outside a vertical section increases more rapidly 
than the toe thickness. Tho same remarks also apply to the effect 
of the shear. 
sf | Because, the ‘‘ curve of resistance’ becoming more and more 
inclined to the base-—a horizontal section—it has appeared to me 
that the principle of ‘‘ oblique sections” may become of relatively 
greater importance, : 

This theory appears to be disputed, but, on the generally 
accepted principle that the forces of resistance act parallel to the 
disrupting forces, it appears to me that, theoretically, this prin- 
ciple of “ oblique sections” is essentially correct, and should be 
applied to all high dam;, especially those with a considerably 
curved profile. gs Peg ie: 

The general effect of this principle is to show that there may be 
a more or less considerable disp] t of the intersection of the 
line of resistance with the plane of section considered in reference 
to the middle third. 

Considering adam built of bricks or blocks, it seems to be clear 
that if the L. of R. falls outside—down-stream—the middle third 
of such oblique. section, then there will be a tendency to pull out 
the bricks from the inner face and push them out from the outer 
faca, unless the’ beds of the bricks are normal to the thrust. 

| may say that my observation of old mill dams leads me to 
believe the truth of this reasoning. With the ordinary proportions 
and the a ee not pushed to extremes, it does not appear 
that the increased load involved by the adoption of the Bouvier 
theory isa serious matter, Thus, the reduced profile of the Tansa 
dam, Bombay Waterworks (W. J. B. Clerke), ‘’ Proceedings,” 
Inst, CE, vol. exv., showed an increased load at the toe of 
19 1b. per square inch, viz., from 37 lb., as calculated by the ordi- 
nary method, to 86 1b., calculated by the Bouvier method, or an 
increase of 28 per cent. 

\s regards the principle of the middle third as applied to such 
structures, I believe this to be generally accepted. It may be 
useful, however, to mention that an interesting paper by Mr 
Unwin on the failure of this dam, and written after personal 
examination of the wreck, appeared in Cassier’s Magazine, vol. xi., 
p. 9, 1896. From this it appears that the original slip of the 
dam on its bed had nothing to do with its ultimate failure. 

(1) The dam failed precisely at the weakest point, as indicated 
by the greatest deviation of the curve of resistance from the centre 
of the section of the bed on which it failed. 

(2) This bed was a horizontal section. 

(3) There was no sign of crushing at the toe of the section of 
failure, 

It is important to note that the failure did not occur or originate 
at or near the base, which was admittedly weak, and had been 
reinforced by a large amount of masonry built on to and above it. 

Allowing for the difficulty of bonding new to old masonry, your 
illustration of a cantilever built of several planks in its depth is 
apparent on a large scale, with the modification that the planks 
are fastened together by tommy-pins and glue, the latter repre- 
senting the weight of the addition, and the former the joggles 
resisting a shear between the faces of new and old work. 

According to the new theory this dam should have failed at the 
toe, either by vertical shear or by tension at the base due to 
B.M. Personally I cannot at present see how any serious vertical 
shear can exist. ‘‘Shear” can only exist by reason of two parallel 
and contra-directional forces on either side of a lamina. hus, if 
at a vertical section through the toe the portions outside were 
fully supported by the bed, and the inner portions were not in close 
contact with the bed, or the beds were less elastic inside as com- 
pared with outside the section, then vertical shear might and 
probably would exist to a serious extent due to the different 
reactions of the base, but this is a condition which, as far as I know, 
is always carefully guarded against in practice by careful ramming 
of the concrete, removal of all loose rock, and filling of all fissures. 

There remains only the B.M. 

This, no doubt, always exists at any horizontal section, but 
it does not follow that it produces tension in the masonry. 

For tension to be produced in the base or any other horizontal 
section, it i3 necessary that the work above the bed should slide on 
its bed. This at once introduces friction, which is purposely made 
very large by the natural roughness of the living rock, and by 
maintaining a regular inequality in the joints at different stages of 
the height. There is, or should be, no semblance of a regular 
smooth bed at any point. 

The slipping due to the bending moment at the extreme toe 
is not, I hold, transmitted inwards, but is resisted at its own 
point, 

This resistance to sliding obviously causes a tendency to 
‘horizontal shear” at any section. Considering, however, the 
section available to resist it, it does not appear to be of any 
importance, and to be fully provided for by the provision for other 
conditions, 

In sort, it appears to mo that vertical shear or tension in the 
toe at a horizontal section can only be imagined by considering a 
dam to be in the condition of a girder mainly upheld by piers at the 
ends, Gro, T. PARDOE. 

Worthing. 








THE SCREW PROPELLER. 


Sir,—In reply to Colonel de Villamil, I did not refer to any 
definition of Rankine’s in my letter of the 20th ult.; I only quoted 


© 


the formula = F, which Rankine applies to all propellers. 
This is a well-known elementary formula in mechanics, and means 
that F is applied to the water unresisted except by inertia. The 
Jet propeller driven by a centrifugal pump and the screw propeller 
are identical in principle—both vortex wheels. Little is known 
about fluid friction, but the action of water under the working 
conditions of propellers is well known. Water discharged under.a 
head of pressure receives instantaneously the final velocity due to 
the head of pressure, ‘and it makes no difference whether the dis- 
charge takes places:in air or water. A sluice in a dock gate 
discharges as quickly under water as in air, provided the head of 
pressure is the same. I can trace no connection between stream 
lines and the thrust of the propeller. A propeller works by pro- 
ducing a forced vortex, and the force exerted between the blade 
and the water is the centrifugal force of this whirl. The propeller 
has only to keep constant the fore-and-aft component of this force, 
and a head of pressure or thrust is maintained. Given the weight 
of water hove astern in one second and its velocity in feet per 
second, then Rankine’s formula gives the thrust exactly, 








A Mapes vortex wheel has no impact. Even a paddle 
wheel, if the feathering floats are carefully adjusted so that the 
resultant of velocities is tangential to the surface of the float on 
entering and leaving the water, has the impact much reduced ; 
but wherever there is an angle between the direction of motion of 
the float and the surface in contact with the water, there must be 
impact. ; 

A steamer going through the water ploughs a furrow which 
closes in behind her and produces many confusing and conflicting 
currents ; but this is all the more reason why the general principles 
involved should be clearly understood and kept in view, and I do 
not think there is anything mysterious or even profound about 
them. A. R. 

Greenock, April 3rd. 





‘Sir,—I find ia ‘Chambers’ Dictionary” that the first definition 
of the active verb ‘‘to send” is ‘to cause to go.” If Colonel de 
Villamil will substitute this meaning in his paraphrase of Rankine’s 


definition, it will then read :—“‘ First, the screw causes the water |. 





to go back,” &c, Such an expression surely includes the inductive 
as well as the direct action of a propeller. : 

I do not remember that my letter of 13th March was written 
hurriedly. When I said that Colonel de Villamil ‘‘ proceeds to 
—_ that he does not believe,” &c., my argument was briefly 
this :— 

Colonel de Villamil says that he believes that in the proper kind 
of ocean a ship can move endways without the application of force. 
He constructs diagrammatically what he’ believes to be the proper 
kind of ocean. I find it to bean ocean in which a ship cannot move 
endways without the application of force. Possibly, the conclusion 
I drew was the wrong one. There are others, but none which 
strengthen Colonel de Villamil’s argument. 

Undoubtedly, the most characteristic of Colonel de Villamil’s 
paper is his extraordinary mathematical assault on Rankine’s 
position. I mean that it is characteristic of the subject, which 
seems to lend itself to unsound argument. The mathematical 
argument is all wrong; it begins by misstatement, and ends in con- 
fusion, and, had the subject been other than the screw propeller, 
the preposterous character of the conclusion reached would have 
warned the author not to print it. 

On the whole, I find Colonel de Villamil a ‘ blind guide.” His 
paper is interesting but disappointing. He digs a neat pit for Mr. 
R. E. Froude, and then falls into it himself, The final part of the 
paper is the most interesting, but, for reasons I have mentioned, 
the least convincing. 

The reason that marine engineers need not consider an ocean of 
perfect fluid is that a ship would not float in one. I cannot agree 
with Co!onel de Villamil that the design of propellers bas nothing 
to do with the case. I have not much respect for theories that 
cannot be stated quantitatively. . J. L. Napier. 

55, West Regent-street, Glasgow, April 4th. 





Sir,—I have read Colonel de Vi.lamii’s article on the above 
subject, and the correspondencs to which it has given rise, with 
interest. 

May I venture to suggest the inadvisability of introducing into 
the theory of screw propulsion that unhappy myth called a 
** perfect fluid,” with which mathematicians sometimes amuse and 
confuse themselves. The idea that water might be treated as a 
‘‘perfect fluid” for the purposes of Mr. Froude’s stream line 
theory of resistance found acceptance from the observed fact that 
‘solitary waves” travel great distances without any apparent 
diminution of volume. 

Hence, moving water has been assumed to be devoid of mole- 
cular friction. If a steel wire be attached to two poles at a great 
distance from each other, and then caused to vibrate, this 
“solitary wave,” or, rather, a whole series of waves, will be 
created, and they will ‘‘ travel” indefinitely far without any very 
appreciable diminution of volume. From a parity of reasoning, is 
steel wire also devoid of molecular friction when it vibrates! May 
1 further direct attention to the fact that, even if water may, for 
the purposes of Froude’s stream line theory, be treated as a 
‘* perfect fluid,” it admittedly is possessed of some modicum of 
viscosity, and it has been established by such scientists as Kundt, 
Helmholtz, Meyer, Kelvin, &c., that the frictional resistance to 
change of shape, due to viscosity of fluids, increases with the 
velocity of such change. 

Need I add that the velocity of change of shape caused by the 
blades of a revolving screw, or the water acted upon by it, is 
materially greater than is that caused by the bows of a vessel 
The assumed justification of Froude’s stream line theory is arrived 
at by a series of arguments, one of which purports to prove that 
water can flow against an excess of pressure when passing through 
a contracted tube. 

P. M. S. 





MR. HENRY ADAMS, 


Str,—Mr, Henry Adams is retiring from the Professorship of 
Engineering and Surveying at the City of London College, which 
he has held for upwards of thirty-five years. A committee of some 
of his former pupils has been formed, and has met at the Sur- 
veyors’ Institution for the purpose of commemorating the occasion. 
It is desired to communicate with as many of his old pupils as 
possible, and for this purpose I should be very greatly obliged if 
you would give publicity to the matter by publishing a note, or this 
letter, in your valuable columns. Mr. Adams haslectured to about 
4000 pupils, the great majority of whom cannot now be traced 
except through the courtesy of the Press. Would any of them who 
see this announcement kindly communicate with me! Their 
signatures only to an address are sought. J. L, Crovucn, 
March 29th. Chairman, 





DRY AIR IN THE BLAST FURNACE, 


Sir,—I think I have read every article, letter, or poper that has 
appeared in THE ENGINEER about dry air in the blast furnace, and 
1 am not any nearer to understanding what takes place, or what 
views your correspondents hold. 

I write now to ask Mr. Willcox to give a plain man a plain 
answer toa plain question. 

Does he hold thatin the furnace thesuperheated steam mingled with 
the air coming from the stoves is dissociated, and that the hydrogen 
not combining any more with oxygen, the heat ‘spent in producing 
dissociation is wasted ; and that the waste being reduced by 
diminishing the bye | of steam passed into the furnace, an 
important saving of fuel is secured? So far as I can see this is 
the only attempt at an explanation put forward by your corre- 
spondents. 

Now chemists say that the energy required to bring about dis- 
sociation is precisely that which would be given back if the gases 
combined again. One a of hydrogen burned will give out 
62,000 British units. Nine pounds of steam contains 1 lb. of 
hydrogen. The exclusion of 9 Ib. of steam, therefore, means a 
maximum saving of 62,000 units. f 

A pound of coke will give out 14,000 units. To avoid fractions, 
let us say that 51b. of coke are the thermal ‘equivalent of 1b. of 
hydrogen. Therefore 5 lb. of coke will supply enough energy to 
dissociate 9 lb. of steam. 

But the saving effected equals about 5001b. of coke per ton of 
iron. Therefore no less than 9001b. of water per ton of iron made 
must be prevented from entering the furnace by drying the air. 

But according to Mr, Gayley, only 69 lb. of water were removed 
per ton of iron, and that could have been dissociated by 38-3 Ib. 
of coke, and this represents less than one-tenth of the whole saving 
claimed. 

Furthermore, it has yet to be proved that the temperature in a 








blast furnace is even high enough to cause dissociation, which 
must not be confounded with the breaking up of the combined 
om by chemical affinities, as, for example, that of oxygen for 
coke. 

London, April 3rd. P. J. 





PLATE GIRDER WEBS. 


Sir,—With reference to your recent article on plate girder webs, 
I fully expected to see an announcement in your current issue to 
the effect that the printers had taken undue liberties with the 
formula, giving the maximum permissible distance between 
stiffeners. The formula is stated to be derived from another, the 
only other, given in the article, but looks suspicious on t of 
the presence of the superfluous coefficient 1, and when applied to 
practical examples give results which are manifestly wrong. I have 
tried to correct it but found the task hopeless. 

March 27th. Tex, 


The formula was correctly —. and may be derived from the 








Cooper’s formula given, as follows :— 
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p= Pp 
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Vv ae 
substituting / fur p, this is the same as formula given, viz.:— 


i= “/® —- 1x 15002. 

If ‘*Tee” objects to the ‘‘superfiuous coefficient” 1 he must 
quarrel with the originator of the above column formula. It may 
nt be out of place to say here that the formula has a great vogue 
in the United States, and the writer believes that he is right in 
stating that the webs of rolled joists are generally calculated by it 
there. Such companies as the Carnegie and Cambria certainly so 
use it. For arguments as to the wisdom of using a column formul. 
“Tee” is referred to the articles. Mr. Cooper’s was chosen as 
being the most applicable, simple to handle, and of sufficient 
standing to be adopted as authoritative. As to the correctness of 
the results—well, that is fair matter of opinion, and the writer has 
plainly stated his. THE WRITER OF THE ARTICLE. 
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NOTE ON STEAM VESSELS’ TRIALS. 


S1r,—I have recently sent you for publication some examples 
of the thermodynamical material of this subject, and showing the 


application of the simple formula log. . = 7V to the trials 


on the Clyde of H.M.S. Sapphire and the Cunard, Caronia. In 

to-day’s (‘lasgow Herald 1 find an account of yesterday’s trial of 

H.M.S. Carnarvon, which, so far as it goes, is equally conclusive. 
Thus, in Sapphire, from V = 18-47 to 23-63 by E = 5012 to 


12,650 I.H.P. we have log. 


= 182 1003795 V 
In Caronia from V = 15-72 to 19-51 by E = 10,400 to 21,600 


I.H.P. we have log. aa z7 -08377 V ; consequently E = 501-5 


i = -07795 V; consequently E 


1008877 V. 
H.M.S. Carnarvon (on measured mile). 
Full power, speed V = 23-3 by 21,322 L.H.P, 


reduced power, speed V = 21-48 by 15,351 I.H.P. indicating 
the relation log. _— = -0763V; consequentiy E = 355-7 10-0763 V 
ed 
To test this, speeds V = 23-3 and 21-48 
We have, logs. E = 4-83288 ,, 4-1861 
Subtract log. 855-7 = 2-5510 ,, 2-5510 
Differences = 11-7778 ,,  1-6851 
Logs. of do. = +2499 ,, -2136 
Subtract logs. V. = 1-3674 ,, 1-8310 leaves 
Values of log. -0763 = —2-8825 ,, 2-8826 (practically the 


same) c> stant in the equation. 
The test for G— 


Since log. Y = —2-88256 and -2-8825 

Add, log. V = 1-8674 ,, 1-3310 

Sum, log. y V +2499 ,, +2135 

ee | = 1-778 ,, 1-6350 

And, adding log. G = 2-5510 ,, 2-5510 

Should give log. E = 4-$390 ,, 4-1860 

8 = 21,8830 ,, 15,350 1.H.P. 

By data E =. $1,888 ,, 15,351 (practically the 


same) 


Beechwood, Dunblane, Perthshire, RoBERT MANSEL, 


March 11th. 





LARGE PUMPING ENGINES. 


Srr,—Will you allow us to make a few remarks on Messrs. 
Gwynne’s letter on this subject in your last issue. 

It was we who were the engineers, designing, supplying, and 
being responsible for, the whole installation of pumping machinery 
referred to. | 

We designed and built nearly everything at these works, but at 
that time—1897—we did not make our own centrifugal dock pumps, 
as we are doing now, so we voluntarily specified ‘‘ Gwynne and Co.’s 
(Holborn) Pumps” in our tender. Those pumps were a small part 
of the installation, but our tender was accepted, and Messrs. 
Gwynne and Co. got that part to make for us, while we built the 
engines; &c. ourselves, and, as we were the chief contractors, 
Messrs. Gwynnes could not clearly be ‘solely responsible for the 
proper performance of the machinery.” They were our sub-con- 
tractors for the two pumps, and were responsible to us, and not 
to the Clyde Trustees, for their proper working, to. whom we, and 
we alone, were solely responsible. 

(ANDREW Barciay, Sons AND -Co., Limited ) 
Tos. TURNER, Managing Director. 
Caledonia Works, Kilmarnock, 
April 4th. 

[This correspondence has arisen out of the question, who had 
built the largest pumps, and we do not see that any advantage 
can be gained by further discussion, or by the introduction of side 
issues, —ED, THE E.] 
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STEAM ENGINE INDICATOR. 





\x indicator, by means of which it is possible to take a 
umber of diagrams without having to change the card at all, 
has been recently introduced by Messrs. Dobbie McInnes, 
Limited, 45, Bothwell-street, Glasgow. It has been 
designed to meet the requirements of engines in which 
the pressure and load vary considerably, as, for instance, in 
winding engines, rolling mill engines or pumps. It is obvious 
that in engines of the above class the single-indicator 
diagram does not give much information regarding the 
action going on in the cylinder, except for that particular 
stroke. When, however, a series of diagrams can be taken, 
as shown in Fig. 2, a better understanding of what is 
happening is obtained. : 

The general principle of the instrument is similar to that of 

















Swaine. ; en The Engineer” 





Fig. 1—-DOBBIE, McINNES CONTINUOUS INDICATOR 


the indicators which this firm has been constructing for some 
time, The diagrams are taken one after another on a con- 
tinuous roll of paper, which is fed forward a definite amount 
at the end of each stroke. Fig. 3 isa section of the paper 
cylinder, and shows the manner in which the roll of paper is 
fixed. A is a drum, on which is placed a roll of paper 9ft. in 
length. The paper passes between the two rollers 1 and 2. 
It is then wrapped round the drum and taken back between 
the rollers 3 and 4 to the drum B. This hasa pinion 
on top, which gears with another pinion fitted on a small 
spindle carried at the end of a spring lever C, Fig. 1, which can 








Fig. 2-CONTINUOUS INDICATOR CARD 


be raised or lowered. On the same spindle there is a ratchet 
wheel and pawl, so arranged that the spindle can only turn 
in one direction. The result is that the drum B, and hence 
the paper, remain stationary while the diagram is being 
taken, but on the return stroke B is revolved and the paper 
moved forward. Two diagrams, therefore, cannot be taken 





Fig. 3—PAPER WINDING GEAR 


on exactly the same place, but portions of each diagram 
overlap. 

The amount of paper wound off at each stroke depends 
upon the relative diameter of the two pinions, but the makers 
refer to allow about half an inch between the ends of each 
iagram. The action of the indicator is automatic, and it 


By raising the spring arm, as shown in Fig. 1, the indicator 
can be used for taking ordinary single diagrams. A small 
pointer is placed at the side of the pencil arm for drawing a 
continuous atmospheric line. The cylinder, cylinder cap, 
and coupling ring are encased in a covering made of a spe- 
cially prepared vulcanite preparation. By this means the 
spring can be changed and the indicator handled without risk 
of burns. In order to reduce to a minimum the errors due to 
the inertia of moving parts, the piston stroke has been made 
small, and the travel is multiplied six times at the pencil 
point. Attention has also been paid to the pressure of the 
pencil on the paper, in order to obtain a uniformly fine line, 
a fixed arm with an adjustable screw being provided.. The 
pencil arm is made free at the pencil end, so as to yield to any 
inequality in the surface of the paper. The workmanship of 
the instrument is excellent, and care has evidently been 
spent on the minor details, all of which effect efficiency. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
FIRST REPORT TO THE STEAM ENGINE RESEARCH 
COMMITTEE * 
Sy Professor Davip 8, Carrer, Member, of London. 
(Continued from page 300.) 

Effect of warm and cold cylinder.—On analysing these results it 
will be seen that, under given conditions, the leakage when the 
barrel of the cylinder was warmed by the jacket was considerably 
less than when it was cold. From what has previously been said, 
the proper correction to employ will be that obtained with the 
cylinder ends and barrel warmed. 

Effect of lubrication on leakage —In all except the 50-revolution 
trials there is a distinct reduction in leakage when the sliding 
surfaces are well lubricated, over the corresponding leakage with 
secant lubrication. This effect is not, however, so constant or so 
large as to warrant any definite quantitative analysis of the 
results. It is, of course, difficult to ensure uniformity in the 
lubrication of the surfaces, and the discrepancies are, no doubt, 
largely due to breaks in continuity of the oil film. The cases in 
which such a reduction was observed were, however, so numerous 
in individual trials as to definitely prove that where the oil film is 
uniform and continuous leakage is appreciably reduced. The 
curves on Fig. 32 show this clearly, although the reduction 
diminishes with increase of pressure. It is interesting to note. on 
the curve for the well-lubricated jacketed tria's, that where in one 
instance the lubrication failed, the leakage at once runs into and 
above the curve for scant lubrication. 

Effect of pressure upon leakage.—The leakage, as would be antici- 
pated, rises with an increase of pressure between steam chest and 
exhaust. Where the valve is stationary in mid position, the 
leakage increases approximately as the pressure. Where the 
engine is running, however, the leakage does not increase so 
rapidly as the pressure, and the higher the speed the larger does 
this divergence become. It is evident that this bears a striking 
resemblance to the laws governing condensation and re-evaporation 
on the cylinder walls of steam engines, and when the amount of 
the leakage and its reduction by jacketing is considered, the 
conclusion arrived at by Messrs. Callendar and Nicolson ‘is irre- 
sistible-that much of the leakage must bein the form of moisture 
condensed on the valve face and re-evaporated as it passes over 
into the exhaust. 

Effect of wire-dvaving upon lakage.—As bearing upon the above 
point, experiments were made to determine what effect wire- 
drawing, and therefore superheating the steam previously to its 
entering the steam chest. has upon leakage, The following 
Table III. shows the results obtained :— 

TABLE []].—Tahle showing the Effect upon Leakage through Slide 
Valve of Wire-drawing Steam at the Inlet Valee. Lubrication oa 
Steam Chest towing freely. AU Jackets on. 





Pressure, lb. per sq. in. abs, 








2 = 
| Differences. S eid 
2 : 2 ¢ 
< Pe : 5 
2 z s | 8 = $s 
Condition of triaL | eo. = Z & s Sad 
= 2 = 2 eas a a 
Bag = | as o arin 
& Sim | Be = Ey 
¢ = a 2 PI 
3 << 8 4 = 
R 5 Pe g 
3 Pe 
zr 
| Ibs. 
Engine standing, 
valve in mid 59-25 58-25) 17-0 1-0 41-25 15-9 
position | 
| 
Engine standing, | 12-6 
valve in mid | 129-75 62-25) 17-0 | 67-5 45-25 12-6 an a 0-8 
position “4 
| 
Engine running os .on| ue. on | - - : 
> 9 59-75! 19-0 | g -75| 28-9 
ny ners 61-25 59-75) 19-0 | 1:5 40-75) 28 
Engine running) . en pe faye 20-4 _ a» 
\ 2. -0 | 17-75] 69-0 45-25) 20- a ee 
at 50 revs... f 182-0 63 17-75) 6 45 0-4 28-9 





There is, therefore, a reduction of about 25 per cent. in the 
leakage if wire-drawing to the above extent be resorted to. 

Effect of speed upon leakage.—At the same pressure and under the 
same conditions of lubrication and jacketing, leakage diminishes 
with increased speed of sliding. There is considerably less leakage 
when the engine, and therefore the valve. is stationary in mid 
position, but when the valve is moving there is appreciably less 
total leakage per hour when the engine is making 250 over the 
leakage at 50 double strokes per minute. The leakage is con- 
sistently less at the high speeds than at the low, where the cylinder 
walls are jacketed and the surfaces lubricated. This may partly 
be due to a more perfect spreading of the oil film at the higher 
speeds, or it may be due to the reduced time allowed for condensa- 
tion and re-evaporation or to a combination of the ‘two. This 
clearly demonstrates that leakage was not in the present instance 
produced by the lifting of the valve in working, but by a more or 
less steady flow of moisture or steam between the valve and slide 
face. The persistent and considerable difference between the 
leakage, when the engine is still with the valve in mid position, 
and when it is running, points strongly to the conclusion that the 
amount of overlap and its variation has an important effect upon 
the leakage. 

To elucidate this point a series of leakage measurements were 
made with the engine standing at nine different positions of the 
crank corresponding to nine successive positions of the valve during 
a revolution, the ports being blocked as before. The following 
Table IV. gives the results of these measurements. They were 
made at the highest pressure of the boiler. 

It is interesting to note that the mean value of the leakage at 
the nine positions is 45-95 lb. per hour as compared with 45 lb., 
the value obtained when running at 50 revolutions ; also that at 
mid position the mean of the two measurements is 36-9 lb. per 
— or practically the same as the mean of the values previously 
‘ound, 

Further, the variations in leakage occur with corresponding 
variations in the conibined overlap at the two ends of the valve, 





the variations being very closely in the inverse ratio to the 
overlap. The following illustrations help to make this clear— 
Fig. 33. 
Diazrans sho-ring position of Main ond P=pension SU2c-Valecs at 9 potata 
of Stroke, referred to im Table 4. 


Pontin 2 

Ras. A 
cm em 
aD, Mh Laon dihédbiid 








A nalysis of leakage aud method of applying cory ection. — Assuming 
with Messrs. Callendar and Nicolson that the leakage varies as the 
perimeter round which escape from a higher to a lower pressure can 
take place, and to the difference of pressure, and inversely as the 


TapLe 1V.—Leakage past Slide Valve, Emgine Standing at 
Different Valve Positions. 


Pressures 


R83 








? absolute. Differ- Leak- 

ie Steam ence. age. 

Px sition of va‘ve. 3= toftre — one Lb. 

2< inlet, ; pilnus per 

* | Steam |... exhaust. hour. 

chcake Exhaust 

Mid position dasa 1 151-0 146-0 20-1 125-9 37-3 
ith forward stroke of 

valve—crank at 45 2 150-5 145-5 22-0 323-5 46-5 
Front end ful: open to 

steam-crank él .. 3 150-0 144-0 23-2 120-8 47-6 


End of valve st oke 

expansion va_ve at 

cut off—crank 90° ..{ 4 | 151-5 145-75 21-25 124-5 56-4 
During expansion | | 

(front end)— crank 


at 120 an taeteaet 151-0 145-25 20-0 125-25 | 46-8 
Valve in mid position 

—crank 180° .. ..| 6 154-0 148-5 20-0 128-5 36-0 
Back end full open— s 

crank 240°.. .. 7 152-0 146-0 21-0 125-0 44-0 


End of valve stroke, 

expansion valve at 

cut off—crank270°.. 8 151-25 144-5 21-75 122-75 52-8 
During expansion 

(back end)— crank 

See we sae ost ce | O 152-0 146-0 19-0 127-0 43-3 
overlap of the valve over the ports, the measurement of the actual 
leakage under given conditions will enable the factor to be deter- 
mined, by which that ratio must be multiplied to obtain the mean 
rate of leakage at any pressure. The present experiments show 
that the factor so found is not a constant. 
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Tro. 34.—Leakage through Slide-Valzes Probable Leaks during Working Stroke 
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Leakage from O. Along the Top and Bottom of 
Cyt. to Exhaust | Exhaust-Port 
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P On Side of Exhaust-Port, 





Q. On Side of Steam-Port. 


Rate of Leakage 


RST. From Steam-Port to Exhaust- 








Aus of Time 
Ua. On Side of Main Plate. 


Leakage from 
Chest “to Cy Usp On Top and Bottom of Main 
Plate into ends of Steam- 


Port. 


Uy. On Outer edge of Exp. Plate. 





U3 On Inner edge of Exp. Plate. 
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2 | <2 Ue On Top and Bottom edge of 
s|z25 Exp. Plate 
sjse2 
=$35 
S Sts Va, From Steam Passage in Main 
$z< Plate to Steam-Port. 
3S 
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area 124 empirical units 
Axts of Time 
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sm Ge us ese 
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The leakage is not directly proportional. to the pressure for all 
speeds, and there is reason to doubt whether it is exactly inversely 
proportional to the overlap ; but these assumptions are sufficiently 
accurate, if suitable values of the factor are introduced, to enable 
an approximate correction for leakage to be made by their aid. 
The total leakage found with jacketed and lubricated surfaces 
and given in the latter columns of Table II. is. as already pointed 
out, larger than the leakage actually taking-place in the engine 
under working conditions. By the help of the following diagrams 
a fairly close estimation of the relative leakages under the two sets 
of conditions may be made. 

Fig. 34 represents on an empirical scale the leakage which will 
take place under working conditions if the assumptions above are 
approximately true. 

Fig. 35 similarly represents the leakage with blocked steam- 
ports. Of the total leak about 76 per cent. appears to be leak 
direct to the exhaust, and the remainder to be steam which passes 
into and out of the cylinder. This latter quantity, therefore, is 
apparent on, or absent from, the indicator diagrams according to 
the point of the stroke at which examination is made. The 
leakage into the cylinder during expansion appears to be about 





* Incorporating the results of experiments at King’s College, London, 





will record diagrams until the roll of paper is exhausted. 


on jacketed and unjacketed cylinders, 


22 per cent. of the total leak, and the leakage out of the cylinder 
during the same period about 10 per cent. of the total leak, The 
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net leakage into the cylinder during the expansion period will 
therefore amount to about 12 per cent. of the total leakage. 

In comparative units—see Fig. 34—the leakage to exhaust from 
both chest and cylinder equals FE 4 of the corresponding values 
on Fig. 35; therefore the total leakage up to release under actual 
working conditions will be about 0-95 times the leakage measured 
under test conditions. This quantity should, therefore, be 
deducted from the total measured exhaust before the weight of 
steam actually present in the cylinder up to release will be known. 

To similarly determine the weight of steam present in the 
cylinder up to cut-off, from the total measured exhaust must be 
deducted all the steam which leaks into the exhaust from the 


Probable Leakage into Exhaust when running with Blocked Steam-Ports. 


Leakage direct from Chest to Exhaust 








as 
YY) L, 


y¥ 


REFERENCE. 
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O.P.Q. As in Fig. 34. 


R. Leakage past face of Blocked 
Steam-Ports. 








IG 





ST. Leakage from passage in 
Steam-Port into Exhaust. 





Total area, 13-18 empirical 
units. 





Plate. 


Compression begins peas 
Admission begins 
Opening of Exh,ts 


Cut-off by Exp. Plate at & stroke 
Closing of Steam Port by Main) 


Fie. 35. - 


chest, together with ail the steam which leaks into the cylinder, 
after cut-off —that is. on Fig. 34, the areas O +P 4-Q+R-+U+YV. 
14-34 in comparative units ; so that up to cut-off the steam to be 
deducted from the total measured exhaust, in order to determine 
the steam which is in the cylinder at cut-off, will be 13°82 = 1-1 
times the total measured leak with steam-ports blocked. These 
values have been employed in determining the corrected dryness 
fractions given in Table VIII. 

It will be interesting to determine the value of the factor by 
p, difference of pressure x perimeter should be multiplied in 

mean overlap 

order to give the mean rate of leakage, and so to compare with 
the corresponding values found by Messrs. Callendar and Nicolson. 
The perimeter measured to the mean overlap round the steam-port 
and on the side and ends of the exhaust-port for one end of the 
slide valve for the valve of the experimental engine is 22-5in.; the 


mean overlap is lin.* The mean value of perimeter is, therefore, 
overlap 


0-045. Taking mean values of the leakage as plotted on Fig. 32, 
the value of the factor C will be as follows :— 


TABLE V,. 





whic 


Pressure in 





Syphon 
lubricator on 
steam chest 
running freely. 


0-026 


Difference of 
chest. pressure. 
Lb. per sq. in.| Chest minus 
absolute. | exhaust in Ib. 
18-75 
46-0 
74-75 


125-25 


Syphon 
lubricator on 
steam chest 

stopped. 


0-032 
0-022 


CO 
0-019 
0-016 
0-0145 

- — 


63 
93 0-018 
0-0142 


0-0215 


145 
i aa 


As before stated, C is not a constant for the range of pressures 
experimented upon, although its mean value—namely, 0-02—is 
identical with the value found by Messrs. Callendar and Nicolson. 

As already stated, its variation is probably due to the approxi- 
mate character of the assumptions above made. 

Percentage of leakage to steam passing throvgh cylinders, — If 
Tables I., I1., XIII., and XIV. be compared, it will be seen that 
the leakage, under given conditions of pressure, is equal to a 
maximum of 20 per cent. of the total steam used on the A, trial 
down to a minimum of 4 per cent. of the total steam used on the 
D, trial. It is therefore in no case negligible. 

Piston leakage.—The leakage through the piston was measured 
by blocking the port at one end of the cylinder and running the 
engine single-acting. Cards of the working and blocked ends were 
also taken. One of these is shown on Fig. 36, It was found that 


Diagram showing Piston Leak 
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Diagram 
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the piston leak was independent of revolutions per minute, and was 
proportionate to the admission pressure and area of indicator 
diagram on the working side of the piston. The piston leak was 
found at its worst to be less than 2 per cent. of the steam consump- 
tion of the engine. 

Series I,—JACKETED TRIALS, 

In the jacketed series the barrels and both ends of the cylinders 
were jacketed with steam at boiler pressure, the discharge from 
the jackets being collected and measured. 

* For dimensions of valves and ports, see Appendix I, 








Analysis of Results.—Table XIII. shows the records obtained on 
the nineteen jacketed trials. At the highest pressure and greatest 
speed it was found impossible to obtain a consistent satisfactory 
trial, owing to the limits of the boiler used for the trial being 
reached. After a number of attempts, therefore, all the trials 
under these conditions being found to be unsatisfactory were 
discarded. - 

On a detailed examination of the records the following points 
are noteworthy :— 

1. Indicator diagrams —(a) Admission line.—For the series of 
trials at the lowest admission temperature, it was found 
necessary, as already mentioned, to raise the boiler pressure above 
that required in the cylinder so as to give a margin for driving the 
feed pumps. In this series, therefore, the inlet valve was used as 
a reducing valve, and this is clearly shown on the indicator 
diagrams by the considerable drop which there is between the 
pressure at the boiler side of the inlet valve and the admission 
pressure on the diagrams. The wire-drawing resulting from this 
use of the valve caused superheating in some of the trials of this 
series, 

The maximum difference between the pressure of the boiler side 
of the inlet valve and the steam chest pressure occurring on the 
A, trial at 200 revolutions per minute, when a reduction from 
47-1]b. to 33-2 lb, per square inch was recorded, corresponding to 
a drop in temperature of 21-2 deg. Fah., and on the B, trial where 
the pressures were 75-8 and 55-1 respectively, corresponding to a 
drop in temperature of 21 deg. Fah., and the D, trial with a 
pressure before the inlet valve of 164-7 lb. and in the steam chest 
of 141 1b., corresponding to a drop in temperature of 13 deg. Fah. 
The minimum recorded difference was on the A, trial at 100 revolu- 
tions per minute, the pressures being 39-21b. and 37 1b. per square 
inch, giving a difference of 3 deg. Fah. only. With the single 
exception of the B, trial, there was in no case superheating at 
cut-off. 

(b) Expansion /ine.—As the ratio of expansion was kept constant 
for the whole of the trials, the release pressure increases con- 
currently with the admission pressure. The constant volume 
rejection to exhaust therefore represents a larger and larger pro- 
portion of the whole range of pressures as the admission pressure 
rises. This is due to the fact that the ratio of expansion necessary 
for the lower-pressure trials is not the most economical for the 
higher-pressure trials. On the other hand, the high temperature 
at release on the highempressure trials must ensure a temperature 
for the cylinder walls and end and piston surfaces, and probably 
throughout the exhaust higher than in the low-pressure trials. 
The surface temperature and the critical dry temperature of the 
walls and surfaces, therefore, will be higher the higher the 
temperature of admission, 


TaBLeE VI.—Jacketed Trials. 
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Range of Temperature. 





Initial 
pressure. 
Release 
pressure. 
Initial 
Release 
temperature. 
Difference. 
Wifference 
between tem- 
perature at 
rolease and 
212° Fah. 
Difference 
between 
initial tem- 
perature and 
212° Fah. 


| 


temperature. 


= 
ia 
2's 
“= 
? 
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287 


219 
238 
259 


51 
51 
59 


37-5 
57- 
ell J Biase Sicce an 
The trials have been arranged in order of speeds. 
_Table VI. will help in comparing the trials from this point of 
view. 

In it are given the admission and release temperatures, the range 
of temperatures between admission and release, and the range of 
temperatures between admission and exhaust, for the whole of the 
jacketed trials, 

Exhaust and compression.— With regard to the exhaust and com- 
pression portions of the stroke little need be said, as these are 
practically uniform for the whole series of trials. 


Serres II,—UNJACKETED TRIALS, 


In this series, of which detailed results are given in Table XIV, 
the indicator diagrams show much the same features as have been 
noticed on the jacketed series. The reduction of pressure through 
the inlet valve was, in general, more on the unjacketed than on 
the jacketed series, The maximum drop on any of the trials 
occurred in the A A series. On the A A, trial, at 200 revolutions, 
the difference between the inlet-valve pressure and the admission 
pressure was 19-7 lb., corresponding to a difference of temperature 
of 25-6deg. Fah. On the AA; trial, at 250 revolutions, at which 
the pressure at the boiler side of the inlet valve was 48-9, the 
pressure at admission was 37, corresponding to a difference in 
temperature of 17-3deg. Fah. The effect of wire-drawing through 


TABLE VII.—Unjacketed Trials. 


Range of Temperature. 


! | 


Admis- 
sion 
pressure, | 
| Release 
pressure, | 
Release 
temperature, 
“Difference 


Lb. per sq. in. | 
abs, | 


212° Fah. 
212° Fah. 


Admission 
temperature, 
perature at 
release and 
between 
initial tem- 
perature and 


bifference 
between tem- 





260 


327 
353 


265 
285 
320 
346 


27 
55 
72 


265 
288 
319 


25 
| 48 


the valve is not apparent on the admission line of the lower speed 
trials ; but as the speed increases, the admission, from being 
practically a straight line parallel to the base, slopesdown con- 





siderably, and at the same time the cut-off becomes more and more 
rounded, instead of being sharp and distinct. 

The only other trials upon which any considerable reduction 
occurred between the pressure at the back of the inlet valve and 
admission pressure were at the highest speeds of the C C—that is, 
the 315 deg. Fah. unjacketed—and DD—that is, the 350 deg. Fah. 
unjacketed—series. On the CC, trial, namely, the trial at 150 
revolutions and 315 deg. Fah., there was a drop of 7]b. pressure 
and 5deg. Fah. in temperature between steam pipe and admission, 
On the D D, trial, that is, the trial at 50 revolutions, 350 deg. Fah., 
the corresponding pressures were 160-5 in the steam pipe and 
143-5 in the steam chest, a drop of 17 Ib. pressure and 9 deg. Fuh, 
in temperature. This is the trial showing the maximum difference 
in the D D series. 

Expanswr.—With a constant ratio of expansion and varying 
initial pressure and speeds, the same effect is produced as was 
noticed in the jacketed trials, 

Table VII. gives the temperature ranges and difference for the 
unjacketed trials. 


COMPARISON OF JACKETED AND UNJACKETED SERIES, 

Condensation during admission and ve-ecaporation during expun- 
s’on,—Table VIII., columns 1 and 2, gives the dryness fractions fur 
the whole of the trials for both series measured in the usual way, 
as the ratio between the steam measured upon the indicator cars 
up to cut-off and release and the measured condensed discharge 
from the exhaust. As before stated, this latter quantity, including 
as it does all leakage, will not give a true measure of the weight of 
steam and moisture in the cylinder at cut-off. If the leakage for 
the known conditions of each trial be taken from the leakage curve, 
anew ratio can be found, by calculation from the leakage area 
diagram, which will represent the real dryness fraction for the 
steam actually present in the cylinder at cut-off. The values of 
this actual dryness fraction for each trial are given in columns ;} 
and 4 of Table VIII. It will be seen that the leakage correction 
thus applied materially affects the estimate of condensation during 
admission. Similarly the dryness fraction at release, measured in 
the usual way as a fraction of the condensed exhaust, is given in 
column 2, while its true ratio, after allowing for leakage, is given 
in column 4 of the same table. 

To show the re-evaporation during expansion, columns 5 and i 
have been added. The former gives the percentage of the whole 
weight of mixed steam and water which would have been present 
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in the cylinder at release as steam, if no leakage had taken place 
between cut-off and release, while column 6 gives the dryness 
fraction which would have resulted from an adiabatic expansion of 
the mixture present at cut-off. The difference between the values 
in columns 5 and 6, stated as a percentage of the steam and water 
actually in the cylinder at release, gives an approximately 
accurate determination of the quantity of steam which has been 
formed by re-evaporation during expansion, It must therefore be 
a measure of the regenerative action of the cylinder walls, It will 
be seen that in several instances the steam is not only dry but 
superheated at release. Such superheating only takes place on 
the jacketed trials, and there is strong internal evidence to show 
that in the most marked case, that of B,, there was superheating 
throughout the stroke, In such a case, the leakage of the valves 
is very greatly reduced, and the values calculated from the leakage 
curves can no longer be relied on. From the curves of variation 
of the dryness fraction given in Fig. 37, it appears probable that 
the valve leakage on trial B,, if it existed at all, was very small ; 
in such a case the values of the dryness fraction calculated without 
leakage, as given in columns 1 and 2 of Table VIII., represent much 
more closely the actual facts than the values in 3 and 4 of that 
table. The superheating at admission in trials A,, Ay, A;, and A, 
has already been dealt with. Figs. 38 and 39 show the values of 
the corrected dryness fraction at release, and the difference between 
the values in 4 and 5 has been shown hatched, the intercept between 
the two curves representing leakage up to release expressed as a 
pecente of the steam and water in the cylinder for each trial. 
he values have been plotted for both varying speeds and varying 
pressures, It will be noticed that as the leakage per hour when 
the engine is running is appreciably constant for all speeds, the 
leakage, expressed as a percentage of the mixture present in the 
cylinder, diminishes with speed for any pressure and increases with 
ressure for any speed. It will also be seen that the dryness 
ractions for jacketed and unjacketed trials converge towards one 
another both with increase of temperature and increase of speed. 
On Fig. 37 is shown at a glance the dryness fraction at cut-off 
and release for all the trials plotted horizontally on a scale of 
revolutions and vertically on a scale of pressures, It will again be 
seen that in both directions the dryness fractions for jacketed and 
unjacketed trials converge towards one another and towards unity, 
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The dryness fractions at cut-off and release also clearly converge 


towards one another in both directions, There is only one marked | 
divergence from a straight line throughout the observations, | 


namely, for both fractions for the B,—245 deg. Fah. 50 revolutions 
jacketed—trial, If the leakage correction for this trial be omitted, 
the fraction would, as shown, fall upon the proper straight lines. 
This was the trial when wire-drawing, and therefore initial super- 
heating was @ maximum, and thus the deduction already drawn, 
that in such a case leakage will be reduced or eliminated, is con- 
firmed in a very interesting and instructive way. 

Regenerative action of cylinder walls.—The walls and clearance 
surface of the cylinder up to cut-off is 1-355 square feet, and up to 
the end of the stroke is 2-6 square feet. ‘To cover the surface up 
to cut-off with a film of moisture 0-00lin. thick would therefore 
require 0-0072 1b. of water. At the end of the stroke a similar 
(ilm would weigh 0-01361b. Bearing these quantities in mind, an 
estimate of the thickness of the film of dew formed by condensa- 
tion during admission on each trial could be made. 

The following Tables 1X. and X. give, first, the weight of steam 
condensed during admission, and, secondly, the net re-evaporation 
during expansion, after correcting for leakage. 


Diagram showing Variation of Dryness Fraction at Cut-off and Release ; 


with Speed and Pressure. 


Suffix 


excepting those trials at lowest speed where wire-drawing through 
the stop valve has modified the results, the total condensation up 


TABLE X.—Re-evaporation on Cylinder Walls, 


Steam re-evaporated during expansion in lb. 








Suffix 
denoting Revs. cas 1000 strokes. 1 es = 
speed. Jacketed series. |  Unjacketed series. 
{| B | c |p | aa. BB| cc | DD 
Aimission temp {| 245° 280° | 315° | 350° | 285° | 280° | 315° = 350 
\| Fab. | Fah. | Fab. | Fab. | Fab. Fab. | Fuh. | Fah, 
1 co |G) 0 | 88 C4 22/82 37 0 
2 1co 6 |1-2 | 0-6! 8-3! 1-8 | 2-4 126 | 8-6 4-0 
3 10 | 0-93 2-0} 2-5'2-8 |1-4 12-3 | 8-6) 2-8 
‘ 200 «| 1-4 | 2-81 2-5:1-86) 1-7 | 2-14) 2-8; 3-1 
5 20 | 0-98 1-9) 21) — | 1-62, 2-3 | 2-5 


to cut-off increases with increased pressure and temperature of 
admission, As the cut-off was constant, 
condensation therefore increases with 
the difference between the temperature 
of admission and exhaust. This differ- 
ence of temperature is sensibly the same 
for the jacketed and unjacketed series, 





yet the condensation increases with 
increase of temperature in a much 
higher ratio on jacketed than on the 
unjacketed trials. For example, on the 





jacketed trials at 200 revolutions the 














nbépDpD 


condensation at 350 deg. Fah. initial 
temperature is ten times the condensa- 
tion at 248 deg. Fah. initial tempera- 
ture, while on the unjacketed trials at 








the same speed the condensation at 350 








deg. Fah. is only twice that at 245 deg. 
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Fah. On the other hand, the condensa- 
tion on the unjacketed trial at 200 
revolutions and 2145 deg. Fah. initial 
temperature is ten times that for the 
jacketed trial at the same temperature 
and speed, while at 258 revolutions and 
350 deg. Fah. temperature the conden- 
sation without jackets is only twice that 
with jackets at the same temperature 
and speed. These facts bear out the 
conclusion arrived at below from a con- 
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condensation on these series is, moreover, so small that the heat 
transference is at a comparatively low rate, so that increase of 
speed does not affect the result to the same extent as where 
larger weights of steam are in question. It is noticeable that the 
actual rate of heat transference as shown in Table XI. increases 


TasLe XL—Mean Rate of Interchange of Heat between Cylinder 
Walls and Steam during the Forward Stroke, 


British thermal units per square foot of exposed 
Suffix surface per minute transmitted 
denoting Revs from steam to walls during admission. 
speed. oe ; a a ae 
Jacketed serics. Unjacketed series. 
f A B Cc D AA BB CC | DD 


Admission temp. 245° | 280° 315° 350° | 215° | 280° | 815° | 350 





\| wah. | Fab. Fah. Fab. Fah. Fah. Fab. | Fab. 
1 530 | 65 | — 100) 295 1460 2200 8100 2580 
2 100 | 150 | 277 1870 1970 2250 2720 3920 | 4150 
3 150 244 865 2190 2020 2460 3550 4850 | 4975 
+ 200 610 1320 2350 3000 1230 3580 4625 | 5700 
5 250 | 795 | 1610 3100; — 2400 , 3990 | 5100} — 


British thermal units per square foot of exposed 
surface per minute trausmitted 
| from walls to stearm during expausion, 





1 50 os 183 2 2119! 180 200 
2 100 123 62| 330 145 269, 276 878 443 
3 150 | 155 | 818] 410/ 348 228] 428 575) 423 


| 
4 200 297 490; 525 270 350 460 548 605 
} 
| 


5 250 235 480 | 555 420, 685 655 — 
rezularly with speed and with temperature. The weight of steam 
entering the cylinder as shown in Table XII. increases with speed, 
with one or two exceptions, during the 215 deg. and 280 deg. Fah. 
jacketed series, but decreases with speed in all other cases except 
those already noted as anomalous. 

Thirdly. —Rate of interchange of heal between steam and cylinde: 
walls —T'able XI. gives the rate of interchange of heat from steam 
to cylinder walls during admission, and from walls to moisture 
during expansion. It will be noticed that the rate of interchange 
of heat from the steam to the walls on the unjacketed trials 
approximates to twice that on the jacketed trials. This corre- 
sponds to the greater depth to which the cyclical temperature 


Curves showing Variation of Dryness Fraction and Total 
Leakage up to Release (shaded area), with Speed. 
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Table XI. gives approximately the corresponding average rate of 
interchange of heat in pounds deg. Fah. units per square foot of 
surface per minute, between the steam and the admission surfaces, 
and between the total cylinder surface and the steam during 
expansion. 

First, —Condensation duving admission,—Table 1X. shows that, 

TaBLeE 1X.—Condensation on Cylinder Walls. 


Steam condensed during admission in Ib. 
per 1000 strokes. 


Jacketed series. — Unjacketed series, as 
| A. | B. | c. | DP AA | BB | CC | DD 
Admission temp. \ 245° | 280° | 315° | 350° | 245° | 280° | 315° | 350° 





Suffix 
denoting Revs. 
8 le 


Fah. | Fah. | Fah. | Fah. | Fah. | Fah. | Fah. Fah. | 


1 | 60 |0-40/0 5-7| 1-6 | 8-5 12:3 | 18-0 | 15-0 
2 100 | 0-45} 0-88 4-0 6.0 6-3 | 8-0| 11-5 | 12-6 
3 150 0-48 | 1-7 4-2 4:8 4-8 6-8 9-3 9-8 

000-901-985 | 4:6/ 1-86, 5-4] 7-0) 9-1 





250 0-91 | 2-0 3-7 2-9 4-5 | 5-8 | 


condensation expressed as a percentage of the steam entering the 
cylinder, that the losses due to condensation on the cylinder walls 
of unjacketed engines diminish with increased initial pressure and 
temperature for a given ratio of expansion quite independently of 
the influence of speed. There are not wanting indications in the 
results here recorded, that if only the initial temperature could be 
sufficiently raised, jacketed and unjacketed engines would be 
equally efficient as regards initial condensation. 

Secondly.—Total condensation during admisson.—This decreases 
with increase of speed throughout the unjacketed series of trials, 
with the single exception of the trial at 200 revolutions and 245 deg. 
Fah, initial temperature. This trial has already been noted as one 
which was largely affected by superheating due to wire-drawing 
through the stop valve. On the jacketed series, on the two higher 
temperature series, the same decrease of total condensation with 
increase of speed is observable, but on the two lower temperature 
series the opposite is the case—the total condensation increasing 
with speed. This apparent anomaly is probably largely due to 
the fact that throughout these two last-named series the weight 
of steam entering the cylinder is comparatively small, and 
increases rapidly with speed, so that, as shown later, the con- 
densation expressed as a percentage of the steam entering the 
cylinder does not increase with the total condensation, The total 


' variation penetrates when the mean temperature of the cylinder 
walls is lowered by the absence of jackets. This has previously 


TABLE XII, 





Steam entering cylinder up to cut-off in Ib. per 





Suffix hs <A 
denoting Revs. 1000 strokes corrected for leakage. 
speed. Jacketed series. Unjacketed series. 


(oA |B j.0 .D Ad | BB | co | DD 
Admission temp. {| 245° | 28% | 315° | 350° | 245° | 280° | 315° | 350 
\| Fab. | Fab. | Fah. | Fab. | Fah. | Fab. | Fah. | Fah. 





1 50. | 7-7 12-2 80-9 | 88-6 18-6 | 29-9 44-8 | 58-7 
2 107-8 1562 | 27-8 48-0 | 15-2 | 98-3 36-0 | 46-9 
3 150 | 7-1 15-0| 27-2 40-7 | 18-4 | 20-4 82-8 44-9 
4 200 | 8-4 18-7 | 26-8 | 87-6 10-7 | 19-2 29-7 | 88-1 
5 | 50 | 9-4| 15-5] 24-1/ — | 11-5] 17-8 | 26-8 = 











been pointed out by Messrs. Donkin, Callendar and Nicolson, and 
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other observers, but is here quantitatively analysed for the first 
time, as far as the reporter is aware, 

Fourthly.—Re-evaporation during expansion.—During expansion 
the total weight of steam evaporated, including that liquefied by 
expansion, has a maximum value of about 3-5 1b. per 1000 strokes, 
It is important to realise that this maximum appears to be sensibly 
the same on both jacketed and unjacketed trials. Generally the 
evaporation without jackets is greater than with jackets, showing 
that the regenerative action of the cylinder walls during expan- 
sion is not appreciably helped by jacketing. During expansion 
there is not time for the higher mean temperature of the walls 
when jacketed to influence the evaporation by conduction. When 
the cylinder is unjacketed there is a much larger weight of con- 
densed moisture to draw from than when jacketed, and it will be 
noticed that the evaporation on the jacketed trials in many cases 
approximates to the total condensation, so that no large increase 
could be looked for, while on the unjacketed trials this is only the 
case on the higher speed trials. Yet in neither series does the 
evaporation appear to vary at all closely with the condensation, 
though there are some indications of such a tendency. 

Further, the mean rate of heat transmission from the walls to 
the moisture is in all cases extren.ely low compared with the rate 
of transmission in the reverse direction during admission, so that 
it seems difficult to believe that the limit of evaporation is in any 
case reached, even though it be assumed that the evaporation 
takes place chietiy towaras the end of expansion, so that the actual 
rate is much higher than the mean, 

It appears clear, therefore, that the jackets have little, if any, 
influence upon evaporation during expansion, and that, under the 
conditions under which these trials were carried out, the regenera- 
tive action of the walls is quite as high without jackets as with 
them, even at the low speeds where the jacketed engine is largely 
more economical than the unjacketed. 

(To be continued.) 








THE INSTITUTION OF CIVIL ENGINEERS. 


COOLGARDIE WATER SUPPLY. 

At the ordinary meeting on Tuesday, March 28th, 1905, Sir 
(ruilford L. Molesworth, K.C.I.E., President, in the chair, the 
paper read was ‘'Coolgardie Water Supply,” by C. S. R. Palmer, 
M. Inst. C.E. The following isan abstract of the paper :—The 
elevated tract of country situated in the interior of Western 
Australia, and known comprehensively as the Coolgardie Goldfields, 
is exceedingly arid, fresh water being unobtainable naturally, and 
only in smal! quantities by conservation, while condensed water is 
very expensive. The first real impetus to the progress of the 
Colony was given by the discovery of gold at Ceolgardie in 1892, 
and thereafter not only mining, but also the agricultural and 
pastoral industries rapidly increased, and it was realised that help 
given to the first-mentioned must also aid the latter. Large 
expenditure was first incurred on small local water supply works, 
but without commensurate results, and the Government decided 
on a comprehensive scheme of construction. 

After inquiry into alternatives, it was recommended that the 
work should consist of a storage reservoir in the Darling ranges 
—capacity 4600 million gallons, enough for two years supply and 
loss—a 3Vin. pipe to carry thence tive million gallons daily, a 
series of pumping stations along the pipe line, and service reservoirs 
at various centres; the estimated cost of these works being 
£2,500, 000. 

Parliament having approved the project and provided funds, an 
English Commission of engineers was appointed to report on the 
proposals and adviseon the design of the pipes, kc. Work wasstarted 
soon after receipt of their report, which generally confirmed the 
original outline scheme. Five years afterwards, in January, 1903, 
the works were formally opened, and they have supplied water 
continuously since. 

The reservoir dam or weir is built across the Helena River, the 
height of the crest above river bed being 110ft.; and the storage 
is sufficient to provide two years’ consumption and loss. The 
catchment area is 569 square miles, but the rainfall is comparatively 
small, and the off-flow low. The author details the rainfall and 
off-flow, and argues from the figures that percentage estimates are 
liable to mislead in some cases. The reservoir basin is described 
as badly cressed by volcanic dykes, but these are water-tight, as 
the small loss from the reservoir proves. Analyses are given of 
the water stored ; they show it to be of good quality, but rather 
high in ammonia, higher at the reservoir than after the journey 
through 300 miles of pipe to the goldfields. The surplus or flood 
waters pass over the whole length of the dam, thus forming 
probably the highest overflow weir constructed; and so far no 
damage has occurred. 

A bad fissure was found in the rock foundations. of the dam 
when opened up, necessitating excavation to 90ft. below bed-level. 
The fissure was then bored into, and the water-tightness of the 
material was tested before concreting commenced. The author 
describes the section of the weir, the water-cushion, the valve 
towers and the draw-off arrangements, and he states that the 
whole have acted satisfactorily, and that the rainfall has proved 
ample to satisfy the requirements. 

The dam is built of concrete, and as nothing but stone was 
available locally, a branch line of railway, four and a half miles 
long, was built to convey cement, sand, &c. Water for the works 
and for the workmen was obtained by constructing a subsidiary 
weir up-stream, and the small reservoir—twenty million gallons 
capacity—thus formed, with its overflow channel and flume, dealt 
with all but a few extreme floods, thereby facilitating work on the 
main dam. The cement used was very carefully tested, not only 
to ensure none but good material being used, but also, as the 
source of supply was so far distant, to ascertain what local 
treatment would render good such cement as heated excessively 
when setting. The results of analyses and of tests of tensile 
strength, fineness, and heating, are detailed, and attention is 
drawn to exceptional behaviour. 

The sand was all washed before use, the stone was quarried and 
broken locally; raw materials deposited near the mixer were 
worked down as much as possible by gravity, and the mixture was 
similarly helped in transport tothe weir. Excavation of foundations 
was carried on night and day, an electric installation furnishing 
light. The concrete was spread and rammed by hand, bond being 
broken and plums introduced for greater cohesion and shearing 
resistance between layers. The concrete was built between timber 
frames, the mixture next the boards being worked smooth with 
straight spades to save rendering. 

The English commissioners before mentioned were asked to 
report specially regarding the pipes, and the points remitted, and 
the information furnished to them are stated by the author. The 
commissioners recommended that of the pipes, three-fourths 
should be riveted and one-fourth welded, that expansion joints 
should be used, and the pipes be laid above ground. Tenders 
were invited accordingly, but permitting of alternative offers, and 
in the result a new form of pipe—the locking-bar pipe—was 
accepted, being cheaper than welded pipe and, strength for strength, 
than riveted pipe. The saving on the estimate enabled thicker 
pipes to be used, and the danger of undetected leakage from 
riveted pipes being removed, the main was laid below ground with 
ordinary lead joints. Analyses are furnished of the soils along the 
pipe-line. For reasons given, the protective coating consisted of 
one part of asphalt and one part of coal tar. The leakage from 
the main, both when first filled and also in regular working, was 
found to be small. Drawings and explanations are furnished of 
valves, specials, and special works connected with the main. 

The author next deseribes the locking-bar pipe, giving the 
relative weights and strength of steel required for plates and bars 
to obtain uniform strength, and he supports his opinion by the 
results of tests. He also explains the method of manufacturing 





and coating the pipes. Careful tests having shown that machine- 
caulked joints should prove more uniform than handwork, a 
machine patented locally was employed, and this, together with 
the method of its use, is explained. When work was in full swing, 
as much as thirty-five miles of pipe per month were caulked with 
seven machines, at a cost no greater than that of handwork, and 
with small resulting leakage. The sequence and method of the 
operations of laying and charging the main are described. No 
bursts occurred, but six cases occurred of pipes being cut through 
by the combined action of sand and water. 

The friction head allowed for in the power calculations was for 
dirty pipes, and adding natural head the total lift was calculated 
to be 2655ft.; but to provide for identical pumping sets, 2700ft., 
in four lifts of 450ft. and four of 225ft., was arranged for. Results 
of tests of actual friction head made on laying the main are given; 
also the working and reserve power, the cost of the machinery, the 
tests provided in the contract, and the results obtained. 

These reservoirs are of concrete, and consist of six of one million 
gallons each for pump suction, two of half a million gallons for 
regulation of flow in the main, and one of one million, one of two 
million, and one of twelve million gallons for service purposes. 
Drawings are given typical of all but the last, which is of separate 
design. Its concrete lining is thin, unbacked, and built in sections, 
with expansion joints filled with bitumen between sectiens. A 
grillage of barbed wire in each section keeps it intact, and the 
joints are easily caulked when necessary. Normal sand being too 
expensive, a fine loamy sand was used for the concrete of the large 
service reservoir, with good results. The original scheme did not 
provide for reticulation of townships, but this was eventually 
carried out at Coolgardie, Kalgoorlie, Boulder and the Kalgoorlie 
mining belt. A telephone line, 380 miles long, connects hegd- 
quarters, the pumping stations, and the service and regulating 
reservoirs with each other. 

Tbe author, who succeeded the late Mr. C. Y. O'Connor, 
M. Inst, C E., was responsible for half the work. The original 
estimate, deducting the cost of work not carried out, amounted to 
£2,435,000, and the actual cost to £2,660,C00, the excess being 
fully accounted for by the extra expenditure in providing high- 
duty pumping machinery. Details of the cost are furnished. 








LEEDS ASSOCIATION OF ENGINEERS. 


AT a meeting of the Leeds Association of Engineers, held March 
30th, a lecture was delivered by Mr. F. G. Heseldin, on ‘‘ Pro- 
ducer Gas-driven Plant +, Steam-driven Plant.” Referring to a 
recent case in which steam had been superseded by producer gas, 
he stated that the coal consumption had been cabana from 19 tons 
per week at 133. 6d. a ton to 44 tons at 203 . and notwithstanding 
that the output of the works had increased 23 per cent. For pro- 
ducer gas engines an ample margin of power should be allowed— 
at least 50 to 60 per cent. above the maximum normal load—to 
allow for difference in quality of gas due to bad firing, kc. The 
revolutions per minute of a 25 to 30 brake horse-power engine of 
18in. stroke should not exceed 190, and of an 80 brake horse-power 
engine of 20in. stroke 180, but if 24in. stroke 160. Magneto- 
electric ignition should be adopted in preference to tube ignition 
with its timing valve, being far more reliable and easier to adjust. 
The exhaust valves for engines of 75 brake horse-power and upwards 
should be water jacketed, / ¢., the valve and its spindle should be 
hollow, and water should circulate through it. A water spray pipe 
was an apology, as its action was local, and owing to the small size 
of the spray it frequently closed, causing the engine to a For 
engines of 20 brake horse-power and upwards an outer bearing 
should be used, but it should be easily adjustable and in line with 
the engine bearings. With an outer bearing the engine should be 
splayed out to reduce the horizontal] movement. A starter should 
be used which would not explode the mixture, except when the 
engine is in motion and off the dead centre. For increased effi- 
ciency a very diluted mixture of power gas should be used, with a 
correspondingly increased compression. It was most unwise to 
entertain the offer of the maximum horse-power per ton weight, 
which some firms were making to capture the market. There could 
be no question that engines using producer gas would rapidly come 
into vogue for main driving. A good gas engine would give a 
thermal efficiency of 30 to 33 per cent., whilst the best steam 
engines had not exceeded 23 per cent. Another advantage was 
that the power could easily be distributed in mains from the pro- 
ducer to separate engines, thus dispensing with line shafts. With 
regard to the future, Mr. Heseldin anticipated that the problem 
would be solved in one of two directions. First, by corporate 
bodies supplying power gas at a cheap rate. As an instance, the 
South Staffordshire Mond Gas Company had just completed at 


consumers would 
be 3d. per 1000 cubic feet, and the ammonia sulphate recovered 
about three-fourths the cost of the slack. The other direction in 
which a solution might be expected was the invention of a simple 
medium-sized producer, not working as at present with anthracite 
coal, but with common slack, from which all the tar could be 
eliminated, not necessarily as a by-product. That such a producer 
would be forthcoming there could be little doubt, with the result 
that an impetus would be given to main driving by gas such as few 
realised. Inthe course of an interesting discussion, Mr. Geo, W. 
Blackburn said that if the city were supplied with power gas, prac- 
tically all the electric motors would be thrown out of work. Mr. 
Geo. Moore estimated that the saving in cost over steam would be 
quite one-half. A vote of thanks was accorded to Mr. Heseldin, on 
the motion of the president, Mr. G. R. Goldsack. 


Dudley Port the first of four units, each — of producing 
7 


1,000, The price paid 


cubic feet per hour. 








LAUNCHES AND TRIAL TRIPS. 


Burney, trunk steamer; built by, Messrs. Ropner and Sor» 
Stockton-on-Tees ; to the order of, Messrs. R. Ropner and Co.» 
West Hartlepoool; dimensions, 337ft. by 48ft. by 28ft. 5in.> 
engines, triple-expansion ; pressure, 140 lb.; constructed by, Messrs- 
Blair and Co., Limited; engines develop about 1400 indicated 
horse-power ; launch, Tuesday 21st ult. 

BENUE, steamer ; built by, Swan, Hunter and Wigham Richard- 
son, Limited ; to the order of, Messrs. Elder, Dempster and Co.; 
dimensions, 362ft., 48ft. 3in. by 32ft.; to carry, passengers and 
4780 tons of cargo; engines, triple-expansion, 2in., dlin., 68in. by 
48in.; pressure, 180 1b.; constructed by, Wallsend Slipway and 
Engineering Company ; a speed of 12 knots on the measured mile 
was attained ; trial trip, March 27th. 

TURKISTAN, steel screw steamer; built by, Messrs. Wm. Gray 
and Co., Limited ; to the order of, Messrs. Frank C. Strict and Uo., 
Limited: dimensions, 384ft. 6in., 50ft. by 30ft.; engines, triple- 
expansion, 28in., 46in., 77in. by 48in.; pressure, 1801b.; constructed 
by, Central Marine Engine Works of builders ; aspeed of 13} knots 
was attained ; trial trip, March 31st. 

Lavy EILEEN, twin-screw passenger steamer; built by, Messrs. 
Russell and Co., Port Glasgow; to tho order of, the Inter- 
Provincial Navigation Company; dimensions, 168ft., 31ft. by 
12ft. 6in.; to carry passengers; engines, twin tiple expan 
12in., 20in., and 32in. by 24in.; constructed by, McKie and Baxter, 
Govan ; the vessel attained a mean speed of 124 knots, a knot in 
excess of the guaranteed speed ; trial trip, March 31st. 

LANGOE, steel screw steamer; built by, Furness, Withy and Co., 
Limited ; to the order of, Messrs. Bennetts and Co.; dimensions, 
350ft. long and cubic capacity, 339,936 ; engines, triple-expansion 
24in., 39in., 66in. by 45in.; constructed by, Richardsons, Westgarth 
and Co.; launch, April 4th. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

JupcGine by the demand for material, the business of structural 
engineers in this centre is steadily expanding. A large quantity 
of thisis going to Lancashire and the northern counties. Bridge- 
builders’ yards are well filled, and though recent additions to 
their contracts have not been of marked importance, good inquiries 
are just now once again in the market, Continued activity there- 
fore seems assured. Boiler and tank makers are also busy. Makers 
of railway material, and of tires, axles, and springs, are doing very 
well, Speaking generally, there is more activity in engineering 
circles in this centre now tban there was during the greater part 
of last year. Hydraulic and pneumatic engineers are experiencing 
the benefit of the change. Machine tool makers are busier, and 
so, too, ore the heavy ironfounders. 

In the iron trade attention is directed to the April quarterly 
meetings of next week, Much will depend upon what view pig 
iron consumers take of the effort, now again to the front, to force up 
pig iron prices, Sellers are doing’ their best to engineer an 
advance. They base their demands upon dearer prices of coke, 
and the increased pig iron sale in the West of Scotland and in 
Cleveland, particularly the Canadian buying in the former market, 
and the alleged American inquiries at Middlesbrough. An 
advance of 6d. per ton, and in a few cases ls, per ton, is un- 
doubtedly noted in cokes from the ovens in Derbyshire and South 
Yorkshire, and Welsh cokes are also stronger. How far the 
Scotch and North of England current market conditions should be 
allowed to affect Birmingham Exchange is perhaps a more moot 
point. Pig iron salesmen in this district, however, and makers of 
native sorts, are attempting a rise. They quote this week: Staf- 
fordshire forge qualities, 43s. per ton; part mines, 45s, to 46s.; 
all mines, 55s. to 60s.; and best all mines, 75s. to 80s. per ton, 
Northampton forge pigs are quoted 42s. 6d. to 44s, delivered in 
this district ; Derbyshires, 45s. to 46s. ; and North Staffordshire 
pigs, 46s. to 47s. 

In the manufactured iron branch interest mainly centres in the 
doings of the new national combine in the galvanised sheet iron 
trade. The official report is that something like 98 per cent. of 
the makers have signitied their readiness to join a combination, 
provided a suitable basis can be arranged. The orders are to be 
** pooled,” and each works is to make a return of its output for last 
year, and wil! receive an allotment of this quantity, less 10 per cent. 
This, of course, means a reduction of 10 per cent. in the production 
—the idea being to get up prices. Investigation of the makers’ 
books is to proceed by chartered accountants, and it is also sug- 
gested or ‘‘ proposed ”’ that a penalty of £1 per ton shall attach to 
any firm booking more than their allotment. The first effect of 
the combination is the adoption of a minimum price of £10 5s. for 
24 w.g. sheets in bundles, delivered f.o.b. Liverpool, or equal. 
It is upon this basis that business this week is being attempted, and 
this is an advance of 7s, 6d. to 10s. per tonon recent rates. Makers 
of special brands are free to get as much more as they can. 

It should be encouraging to the proposed combine that last year 
the oversea trade’in galvanised sheets reached the largest propor- 
tions everattained. The shipments totalled 385,440 tons, against 
352,032 tons in 1903, and 33),270 tons in 1902. The aggregate 
values of the shipments for the three years were respectively, in the 
order named : £4,487,435, £4,383,963, and £4,132,736. These 
figures will be found to give an average value per ton of, 1904, 
£11 12s. 6d.; 1903, £12 93.; and 1902, £12 9s.6d. For the two 
months January and February of the current year the shipments, 
it may be added, have amounted to 65,280 tons, of the vaiue of 
£755,000, an average cf £11 11s. per ton. 

Ironworkers’ wages in the mills and forges have this week, by 
order cf the Wages Board, been advanced in respect of pnddlers 
3d. per ton, and in respect of millers 2} per cent. Puddlers’ wages 
now become 8s. 6d. per ton, The advance is subject to revision 
two months hence. 

Midland steelmakers receive with favourable comment this week 
the news from America that the total orders booked by the United 
States railmakers this year to date amount to the respectable total 
of 1,600,000 tons. Further orders for another 60,000 tons are said 
to be pending. 

Good progress is being made with the latest engineering scheme 
for unwatering the collieries in the Tipton district of South 
Staffordshire. Sites are being prepared for engines and boilers 
that are in course of construction. Mond gas plant is being laid 
down, and the first of the series of Canadian steel tower windmill 
pumps which are to be employed in various parts of the area for 
assisting to raise the surface water is already at work. When the 
whole of these windmill pumps are erected, the district will have a 
very curious appearance. Of course, the reason for their employ- 
ment is to be found in the urgent necessity which rests upon the 
Commissioners, who are entrusted with the draining of the South 
Staffordshire mines, to keep down their expenditure and effect 
economies by every means in their power. None the less, the 
utllisation of windmill pumps in this country for coal mines surface 
drainage purposes is a very novel engineering proceeding. 

The confusion surrounding all that concerns the manufacture of 
military small arms for the Government in Birmingham increases, 
owing to the neglect of the responsible authorities to make any 
clear announcement concerning their intentions. In view of this 
situation the City Council have determined this week to send a 
deputation to the War-office asking them not to interfere with the 
factory as at present constituted at Sparkbrook. This week the 
men there have commenced to work only three-quarters time— 
four days only per week being worked. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The attendance on the Iron ’Change on Tuesday 
was fairly good, but there was only a quiet feeling prevalent. This 
is matter for surprise, seeing the growing confiden¢e reported from 
other centres. Indeed, Scotch pig iron showed some degree of 
weakness, and Yorkshire iron could in some cases be purchased in 
second hands at about 6d. per ton under list prices. Other English 
makes were nominally unchanged, but sellers were prepared to 
consider offers at something under current rates for quantity. 
Lincolnshire was particularly weak, and was said to be obtainable 
at fully a 1s. per ton lower, namely 50s. 6d. There was, however, 
no official change made at the ironmasters’ meeting on Friday last. 
Ordinary quotations are: Lancashire No, 3 foundry, 53s.; Lincoln- 
shire, 51s. 6d.; Derbyshire, 52s. to 52s, 6d.; Staffordshire, 53s.; 
Middlesbrough, open brands, 57s. ld. Scotch: Gartsherrie, 
57s. 9d. to 3hs.; Glengarnock, 5ts. to 563. 6d.; Eglinton, 55s. 6d., 
delivered Manchester. Scotch, delivered Heysham, is quoted : 
Gartsherrie, 55s, 9d.; Glengarnock, 54s,; Eglinton, 53s, 3d. East 
Coast hematite, 55s.; West Coast ditto, 58s. 3d., both f.o.t. works. 

Forge iron is extremely quiet at—Lancashire, 51s. 9d.; Lincoln- 
shire, 48s. 9d.; Derbyshire, 49s., equal to delivery Warrington. 
In textile machinery there is more activity, and the demand for 
both looms and spindles to meet the wants in the new mills being 
built in North and East Lancashire is very brisk, and promises to 
be so for some time tocome. In finished iron there is nothing 
new toreport. Bars are quoted £6 2s. 6d. to £6 5s.; hoops, £7 to 
£7 5s.; sheets, £7 to £7 7s. 6d. Steel products are rather quieter, 
and plates are in less inquiry. English billets, £4 10s. to 
£4 12s, 6d.; German ditto, £4 7s. 6d.; hoops, £7 5s. to £7 10s.; 
C.A. steel sheets, £8 17s, 6d. to £9; U.R. ditto, £9 2s. 6d. to 
£9 5s., delivered Manchester. Raw copper has been rather quiet, 
but tin maintains its high position, Spelter steady. Manufac- 
tured copper rules unchanged at £81 to £83 per ton, sheots; 
seamless copper tubes, 10d. to 104d.; ditto brass, 8}d,; rolled 
brass, 74d.; copper wire, 9d.; and brass wire, 74d. per lb, 





f 
f 
' 
f 






Aprit 7, 1905 





THE ENGINEER 





353 











There was a fair attendance on the Coal Exchange on Tuesday, 
but the business put through was nothing above the average. 
House coal was dull, but engine slack was in better request. 
There was only a quiet demand for coal for bunkering purposes, 
and forge and manufacturing coal also ruled dull without any 
change to note in price, It is reported that coal from the Notting- 
ham district is being pushed in this market. 

Ordinary quotations are :—Best house coal, 13s. to 14s.; seconds, 
12s. to 138.; common, 93. to 10s.; steam and forge coal, best, 
&s, 3d. to 83, 9d.; best engine fuel, 7s, 9d. to 8s. 6d.; best slack, 
7s. to 7s. 6d.; medium, 6s, to 6s. ¥d.; common, 5s. to 5s. 9d. at the 
pit. Screened eoal, 93, 9d. to 10s.; unscreened coal, 9s. 3d. to 
93, 6d., delivered Mauchester Ship Canal. 

Barrow,—There is a firmer toce to note in the hematite market, 
but, so far as actual business done is concerned, there is no in- 
creased volume of trade to report. Orders, however, are likely to 
increase as well on home as on colonial and foreign account, and 
the belief is generally entertained that makers will soon have to 
increase their make. They have still thirty-three furnaces in 
blast. During the week warrant stocks were reduced by 1000 
tons, and they now stand at 18,750 tons. Makers’ stocks are very 
low, and in many cases are not held for sale, but to meet the 
requirements of the steel trade, or to cover forward delivery en- 
gagements. Orders are, generally speaking, very well held. Thisis 
particularly the fact us regards smelters of iron who are also 
makers of steel. Priees are steady at £8s. 6d. for makers’ iroh net 
f.o.b., and 57s, 9d. net cash sellers ; buyers not quoted. Commoner 
grades of iron are neglected, and the demand is practically wholly 
for Bessemer descriptions of metal. 

There is a moderate demand for native iron ore, and the 
prospect is that sales will increase in volume, but Spanish mines 
continue to supply very large consignments of raw material, whicb 
is quoted at 14s. 6d. to 15s. net at West Coast ports, while native 
ore is selling at 93. to 10s, for ordinary, and 14s, and 14s. for best 
descriptions. 

The stee! trade is not in a satisfactory position except as regards 
heavy steel rails, the demand for which, however, is not so brick 
as it has been, but in the meantime makers are busy on heavy 
orders, and prices are steady at 102:. 6d. to 107s. 6d. net f.o.b. 
There is no life in light rails, and business in tram sections is not 
large. The plate trade is quiet, and business in all classes of 
shipbuilding material is slow, the orders in hand not being sufficient 
to keep the mills working even on half time. Sectional steel is 
only in moderate request, and merchant steel generally is quiet. 
Hoops are a fairly good business, 

The expected new orders in the shipbuilding trade have not yet 
been reported, but the delay is incidental to the fact that the 
business in negotiation is of considerable magnitude. Marine 
engineers are short of work, but activity continues in gun mount- 
ings, submarines, and projectiles, 

Coal is very quiet, and coke is a shade dearer, the price being 
steady at 19s. 6d. per ton, delivered at West Coast furnaces. 

Shipping last week was fairly brisk. The exports of iron were 
6488 tons, and steel 16,841 tons, making a total of 23,329 tons, as 
against 14,957 tons in the corresponding week cf last year, an 
increase of 8372 tons. The total exports this year have reached 
225,175 tons, in contrast with 169,756 tons in the corresponding 
period of last year, an increase of 55,419 tons. Shipping freights 
remain low, and the shipping trade is not yielding much profit to 
owners, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE spring weather we are now enjoying has caused some 
shrinkage in the demand for domestic fuel, but not to the extent 
that might have been expected. For the metropolitanand Eastern 
Counties markets, the deliveries are yuite up to the average at the 
beginning of the second quarter of the year, and local requirements 
have not dimiiished to any extent. Values are thus easily main- 
tained, and there is no likelihood of any alteration in quotations 
this month. In best Silkstones, which are a diminishing quantity 
owing to the gradual narrowing of the sources of supply, the prices 
rarely alter. Current quotations go as high as 12s, 6d. per ton, 
but there is notmuch businesscompared with what is being done in 
other qualities. The great request is for the Barnsley house coal, 
which is now at 10s. toslightly over 1ls. per ton at the pits. 

The steam coal business is now ina normal condition, prices 
being governed by the rates established by contract for railway 
companies’ supplies, Interest centres in the prospects of next 
season's Baltic trade. Some uncertainty prevails in this respect, 
as circumstances are not quite so favourable as could be wished. 
Very little will be done for somo time yet in settling contracts ; 
but the general impression is that values will not be greatly altered 
from those now ruling. Doubt is expressed as to the volume of 
business likely to be done; but in previous years similar doubts 
have prevailed, and they have usually not been justified by events. 
As to prices, there is a pretty general expectation that former 
rates will ‘be maintained. A fair tonnage, having regard to the 
season of the year, is being sent to Hull and Grimsby, where the 
requirements of the steam fishing trawlers form an important 
feature in the trade. To Goole, which receives its supplies chiefly 
from West Yorkshire, there are only moderate deliveries, 

Gas coal contracts are now arousing considerable interest. 
Several gas companies and corporation gas departments have 
completed their arrangements, but the prices have not transpired. 
When the other contracts usually placed in this district are settled, 
we shall know definitely whether last year’s values are to be main- 
tained, as appears to be expected. 

The continued activity in the Lancashire cotton and Yorkshire 
woollen trades sustains the activity already reported in small coal. 
Values are fally maintained, and in several instances 3d. to 6d. per 
ton extra has been asked for forward deliveries. In colliery slack 
and smudge there is also more doing. The coke trade is on the 
up grade, and, stock being light, the improved outlook is pretty 
certain to continue. A good tonnage is being forwarded to North 
Lincolnshire and Derbyshire. For good smelting coke prices 
range from 8s. 6d. to 9s. 6d. per ton, 

In the heavy industries there is no change to report. Some dis- 
appointment is expressed at the amount of work being received in 
marine and railway material. In the latter department orders are 
being ‘vorked out, with fewer new orders equally good coming for- 
ward to replace them. But it is felt there must be a change for 
the better ere long. In colliery plant there is a fair amount of 
= inhand. The engineering and moulding trades are very 
quiet. 

The Canadian steel and other houses doing a business find it 
keenly cut into by the Americans, who contrive to underquote 
Sheffield firms, while the Canadians are doing more on their own 
account. From South Africa, on the other hand, the reports are 
more encouraging. There is much more doing in tool steel, mining 
machinery, and excavating apparatus, heavy hammers, and other 
specialities required in the mining industry. The improved supply 
of labour from China has greatly facilitated the fuller working of 
the mines, and the Kaffirs are reported to be stirred to greater 
exertions by their ‘‘ yellow” competitors, 

The iron market is as noted last week. Prices are maintained, 
not because of any brisker business here, but largely through the 
demand from other parts of the country, on account of export 
orders, and partly through speculative transactions. West Coast 
hematites remain at 67s. 6d. to 68s. per ton ; East Coast hematites, 
62s. to 63s., less 24 per cent.; Lincolnshire foundry, 49s. 6d.; 
Lincolnshire forge, 46s. 6d.; Derbyshire foundry, 48s ; Derbyshire 
forge, 43s, to 43s. 6d. net ; bar iron, £6 10s.; Bessemer billets, 
£6 103.; Siemens billets, £7 5s. 

Sheffield is to be visited in June by representatives of the 
( anadian Manufacturers’ Association, and a Committee of the 
Cc er of ce has been appointed to make arrangements 
for their reception and entertainment. The Lord Mayor will give 





a reception to the delegates at the Town Hall on the evening of 
the 28th inst , the day of their visit. Mr. John Holt Schooling is 
to address the Chamber on the 5th of May on “‘ British Trade.” 
At the same meeting the chamber will discuss matters concerning 
the sugar bounties, and the importation of Canadian cattle. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market generally is favourable to sellers this week, and 
certainly some improvement, both in demand and prices, must be 
recorded, as well in hematite as in ordinary Cleveland foundry pig 
iron. Commercial news from America is eagerly scanned each day, 
and the ‘‘ booming” reports that are almost invariably received 
have the predominating influence in regulating the prices that are 
quoted. It is affirmed that though the Americans are putting in 
idle furnaces as fast as they can, yet they have difficulty insupply- 
ing consumers. If that is the case now, the difficulty of meeting 
the requirements later on will be greater still, and speculators in 
warrants have, therefore, good grounds for their expectation that 
American consumers will need a large part of the 335,000 tons that 
is lodged in Connal’s public warrant stores. For some ten days or 
a fortnight No. 3 Cleveland G.M.B. pig iron was stationary at 
483. 6d. per ton for early f.o.b. delivery, now it is up to 483. 9d., 
and Cleveland warrants are on the move upward again. No.1 
has been raised to 503. 3d., No. 3 to 48s. 9d., and No. 4 
foundry to 47s. 9d. Hitherto it has not been usual to lodge 
No. 4 foundry iron in the public warrant stores, the qualities 
held there being exclusively Nos. 1 and 3, but since the 
regulations have been promulgated about standard iron, No. 4 
foundry has likewise been sent in, and probably a considerable 
proportion of the 56,000 tons increase reported last month was 
No. 4 foundry. For the lower qualities of Cleveland pig iron 
the demand is very slow, and the consumption has been so much 
curtailed that comparatively little is made, probably none by 
design, for the prices are so much below foundry qualities. No. 4 
forge is 4s. 9d. per ton below No. 3, whereas the normal difference 
is ls. per ton. The former is at 44s., mottled is at 43s. 6d., and 
white at 43s, 

The hematite pig iron trade is now more favourable to the pro- 
ducers than it has been for months, and the fillip caused by the 
American orders booked last week was very welcome. Home 
consumers, who were holding back, have found it advisable to buy, 
and some considerable business has been transacted with them, 
more particularly with Sheffield firms. Producers have raised their 
quotations, Mixed numbers, which for several weeks stood at 
54s 6d., are now being quoted at 55s. 6d. for prompt delivery. 
This has been paid, as also has 56s. for delivery in the second half 
of the year. No. 4 has been raised to 52s, There is evidently a 
shortage in the supply of basic pig iron, for the North-Eastern 
Steel Company, Middlesbrough, has imported some Lincolnshire. 
It is itself a producer of basic iron, having three furnaces at work 
onit. Sir B. Samuelson and Co., Newport Ironworks, Middles- 
brough, and the Carlton Iron Company have for the present ceased 
to make this description of pigiron. Rubio ore has been advanced 
to 15s, 6d. per ton, c.i.f. Tees, a rise of 6d, per ton within the last 
fortnight. 

The return of the stock of Cleveland pig iron in Connal’s public 
store for March was by far the worst ever known, an increase 
being shown of no less than 56,171 tons, making the increase for the 
quarter 143,615 tons, and for the last half-year nearly a quarter of 
a million tons, the quantity held at March 3lst being 335,442 tons, 
which is double the quantity ever stored at any time previous to 
the last few months. Inthe last quarter Middlesbrough makers 
produced, it is calculated, 340,000 tons of Cleveland pig iron, and 
of that over 143,000 tons did not go into consumption but into the 
warrant stores. Such a state of affairs is altogether unprece- 
dented, and yet while this was going on more furnaces have been 
put in blast. If the Americans disappoint people here. and do 
not come forward to take up this surplus, it is difficult to see how 
a slump in prices can be avoided. The large excess of production 
over consumption in this district during the last six months would 
never have been kept up if it had not been for the expectation 
that America would require the surplus, 

The statistics of shipments of pig iron from the Cleveland dis- 
trict for March are equally as unsatisfactory. They only reached 
79,949 tons. which is the worst March since 1895, and when we 
compare it with the average of March for the last ten years— 
107,000 tons—the decrease is fully 25 per cent. There was shipped 
23 per cent. less than in March. 1904, and 33 per cent. less than 
in Marcb, 1903. It will thus be seen what a serious curtailment 
of trade there has neen, due entirely to the speculative operations 
in warrants. In all countries custom has been lost, because the 
prices of Cleveland iron had been pushed up to figures too high for 
it to compete with native iron or iron from other districts. Lin- 
colnshire pig iron is competing with Cleveland pig iron very 
successfully in Scotland, and there are large decreases in the 
deliveries of Cleveland iron, not only to Scotland, but also to 
Germany, France, Belgium, Norway, Sweden, and Italy—the 
largest customers, in fact. German consumers, who, in the first 
quarter of 1900, took 127,000 tons of iron from Middlesbrough, 
las this year, over the same quarter, required only about 30,100 
tons, and representatives of Cleveland firms who have been over 
there have returned much disappointed with the orders secured. 
Only 194,£48 tons of pig iron have been shipped from Cleveland in 
the first quarter of the year, against 263,496 tons in the corre- 
sponding period cf last year and 295,938 tons in 1903, and the 
figures were the worst since 1895 for the first three months of the 
year. 

In the manufactured iron and steel industries business is im- 
proving, and prices of rails have been further raised, but those in 
other branches are stationary, though it is expected that within 
the next few days quotations will be put up in most departments 
of tle steel trade, owing to the rise in the price of hematite pig 
iron. Heavy steel rails, which nearly all last year stood at £4 10s. 
net at works, are now quoted at £5 5s. per ton net at works. Steel 
ship plates are at £5 17s. 6d.; iron ship plates, £6 2s. 6d.; steel 
ship angles, £5 10s.; iron ship angles, £6 7s. 6d.; iron rivets, 
£7 7s. 6d.; steel hoops, £6 5s.; steel strips, £6 2s. 6d.; steel joists, 
£5 7s. 6d.; steel bars, £6 5s.; iron bars, £6 7s. 6d.; all less 24 per 
cent, f.o,t. Somewhat more demand is reported for cast iron chairs 
and pipes. 

Yol. Charles Lowthian Bell, V.D., has resigned his position in the 
nt i of the Clarence Ironworks of Messrs. Bell Brothers, 
Limited. 

The lull in the orders for new steamers continues, but one cannot 
be surprised at that, seeing how badly the spring has opened for 
shipowners. Freights almost all round are unsatisfactory, but 
more particularly are they so for homeward cargoes, and higher 
rates have to be quoted for outward in order to make up for the 
losses sustained in the homeward business. There is little oppor- 
tunity for owners of tramp steamers to make ends meet, and the 
number of new steamers that are coming into the trade are 
making the situation worse, for, having been obtained from the 
builders at unprecedentedly low prices, their owners can under- 
quote the owners of older tonnage. There should be some 
improvement, however, soon, as the Baltic and Azof trades will 
shortly be open. It is believed that, owing to the war and the 
general dislocation of trade in Russia, that country will require 
less North Country coa! by half a million tons than was taken last 
year. There is little that is comforting to the shipowner, and in 
such circumstances it cannot be expected that he will be prepared 
to increase the overbuilding that is going on, particularly when 
there is no longer the temptation of very low prices, shipbuilders 
having had to put up their quotations as the cost of materials has 
advanced. But builders are not disquieted, for they will not lack 
plenty of work for the rest of this year, the spurt in the early 








weeks of the year having provided them with a good number of 








contracts, though it is to be feared that their profits on these will 
be small. 

Te strike of smiths and strikers, which has been going on for 
the past three months at the shipyards on the North-East Coast, 
seems to be as far from settlement as ever. The Mayor of Sunder- 
land has endeavoured to mediate, but the masters are not disposed 
to permit any outside intervention. The men are only asked to 
agree to the reduction of wages which all the other men at the 
yards accepted towards the close of last year, and, naturally, the 
employers cannot see their way to make an exception of the 
smiths and strikers. In the meantime non-unionist men are being 
engaged, and Mr. W. Collinson, of the National Free Labour Ass- 
ciation, states that the builders have promised thatjno ‘‘free 
smith shall be discharged, except for inefficiency, while the 
Amalgamated Society of Engineers men will not be reinstated, 
but will have to take their chance of obtaining work in such 
places as happen to be vacant. This week a number of the 
smiths who have been discharged from the Government yards at 
Portsmouth have commenced to work on Wearside, the bulk of 
them having been taken on at Messrs. Doxford’s yard, and it is 
expected that shortly every vacant place will be filled up. These 
new hands were advised of the dispute before they left the South 
of England. It is difficult to understand why the men on strike 
should fight so strenuously against accepting terms which all 
other sections of shipyard men agreed to without creating any 
trouble. 

The coal trade has improved with the advent of April, an in- 
creased demand having sprung up for the Baltic and Mediterranean 
ports. Not only is there a larger demand for steam coals, but 
buying of gas coals is brisker than was looked for. The coming of 
the shorter nights has not the influence on the demand for gas 
coals that was usual a few years ago, and the deliveries on export 
account keep very good; for prompt shipment 8s. 2d. per ton 
f.o.b. is paid, with 7». 94. for seconds, and best steam coals are at 
93. for prompt, and 9s. 3d. for the second half of the year. The 
improvement in the shipping demand, and the larger consumption 
at the Cleveland furnaces, have led to a stiffening of the price of 
medium coke, and not less than 15s. 3d. per ton delivered at the 
Teesside furnaces is now accepted, and consumers show some 
anxiety to buy for delivery in the second half of the year. The 
Conciliation Board has decided that for this quarter no change shall 
be made in the wages of Northumberland miners. 


’ 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE hes been a firmer tendency in the Scotch pig iron market 
this week, and a considerable amount of raw iron has changed 
hands. Advices from abroad are generally favourable, and reports 
are current that inquiries are being made for considerable quantities 
of iron and steel, both for the United States and Canada, 

The stock of pig iron in Glasgow warrant stores is increasing more 
rapidly than has been usual foralong time, the explanation being that 
tbe storekeepers now admit standard foundry ironfrom all quarters, 
as wellas ordinary brands of Scotch pig iron. The returns are now 
made separately, so that it may be at once known how muchis Scotch 
iron and how much consists of other makes. The «juantity of Scotch 
iron in store at the time of writing is 17,398 tons, and of other 
makes 2400 tons, the total quantity in stock being thus 19,798 
tons, which shows an increase during the last four weeks of 5353 
tons. The stock at this time last year amounted to about 9000 
tons, so that it is at present more than double. This increase in 
stocks has little appreciable effect on the market. Indeed, it has 
long been felt that the stocks have been inconveniently small, and 
that on this account they were peculiarly liable to get into a 
corner, to the detriment of general business. It will, no doubt, be 
to the advantage of both makers and users of foundry iron, as well 
as for the convenience of merchants, that it has been placed in 
store under warrants. 

Business has been done in Cleveland warrants from 492. 1d. to 
49s. 5d. cash, 493, 2d. for delivery in fourteen days, and 49s. 3d. 
to 493. 74d. one month. Scotch warrants are quoted 54s. 14d.; 
Cleveland hematite warrants, 49s.; and Cumberland hematite, 
50s. 104d. per ton. , Standard foundry iron has risen from 48s. 8d. 
to 48s. 1ld. within the last few days, business having been done 
at both prices. 

There is a steady demand for Scotch hematite, which is quoted 
by merchants 60s., for delivery at the West of Scotland steel 
works. 

The ontput of pig iron in Scotlard is steadily maintained, there 
beirg 6 furnaces in blast, compared with 85 at this time last 
year. Of the total number now blowing, 42 are producing 
hematite, 38 ordinary, and six basic iron. 

Prices of Scotch makers’ iron are steady. G.M.B., f.a.s. at 
Glasgow, No. 1, is quoted at 55s.; No. 3, 52s.; Carnbroe, No. 1, 
563.; No. 8, 53s.; Clyde, No. 1, 58s.; No. 3, 53s. 6d.; Gartsherrie, 
No. 1, 58s. 6d.; No. 3, 54s.; Summerlee, No. 1, 58s. 6d.; No. 3, 
54s.; Calder, No. 1, 58s. 6d.; No. 3, 54s.; Langloan, No. 1, 64s.; 
No. 3, 55s.; Coltness, No. 1, 64s.; No. 3, 55s.; Glengarnock at 
Ardrossan, No. 1, 59s; No. 3, 54s.; Eglinton at Ardrossan or 
Troon, No. 1, 54s. 6d.; No. 3, 52s.; Dalmellington at Ayr, No. 1, 
56s.; No. 3, 51s.; Shotts at Leith, No. 1, 593.; No. 3, 54s.; Carron 
at Grangemouth, No. i, 59s ; No. 3, 54s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4926 tons, compared with 4632 in the corresponding 
week. There were despatched to the United States 100 tons, India 
145, France 50, Italy 470, Germany 140, Holland 120, China and 
Japan 320, other countries 106, the coastwise shipments being 
3475 tons, compared with 2979 in the corresponding week of iast 


year. 
: The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were smaller, amounting to 9427 tons, compared with 13,566 
in the corresponding week, showing a decrease of 4139 tons. There 
is now a total decrease in these imports since the beginning of the 
year of 25,283 tons, 

The position of the manufacturing trades appears to be 
improving. There is a great deal of activity in a number of 
branches, and trade generally is getting into a more satisfactory 
state. The cost of production is heavy, compared with current 
prices, and it is to be hoped that labour troubles may be averted, so 
that manufacturers may be enabled to make some return upon 
capital. 

y* order has been received in this district for 1500 tons cast iron 
pipes for Canada, in addition to contracts formerly placed. In- 
quiries are also being made for steel billets and other material for 
the Dominion, where there are evidently great developments in 
prospect. It will be noticed with satisfaction that the Allan Line 
intends to build a fleet of steamers of first-class character to trade 
on the Canadian lakes. 

The outlook in the steei trade is quite encouraging. The demand 
for structural material for home use and export, and particularly 
the latter, is better than for a considerable time. No doubt the 
steel makers are in some cases short of specifications for ship- 
building material, but these will come in due course. 

Business is improving with ironfounders, especially as regards 
heavy casting, and makers of sugar machinery are well employed. 
The outlook in the galvanising trade appears to be brightening a 
little, and makers of black sheets are very busy. 

The output of new shipping on the Clyde during March was 
42,714 tons, against 44,813 in March, 1904, and 33,629 in the same 
month of 1903. The aggregate tonnage launched during the first 
three mcnths of the year has been 105,415 tons, compared with 
100,804 in the first three months of last year and 87,461 in the first 
quarter of 1903. The tonnage of the last three months has only 
been twice exceeded in the history of the trade—in 1901, when 
106,450 tons were put into the water in the first quarter, and in 
1899, when the corresponding quarter’s launches reached no less 
than 110,555 tons. There has been a considerable falling away in 
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new work placed during the past month, which is estimated to be 
no more than from 14,000 to 15,000 tons. 

The coal trade isin a somewhat irregular state, heavy outputs 
and keen competition making profitable business very difficult. 
Splint coal has bee: zeduced to manufacturing consumers 3d. per 
ton for April contracts. The past week’s shipments from Scottish 
ports reached 223,596 tons, being an improvement of 30,423 tons 
on those of the preceding week, but they fall short of the ship- 
ments of the corresponding week of last year to the extent of 
17,764 tons, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Some important applications for coal and notable contracts 
figure this week. 

The Midland and Western Railway of Ireland applies for 
60,000 tons double screened locomotive coal. This, I hear, has 
been fixed at 22s. f.o.b. 

The London and North-Western has placed several large orders, 
totalling a quarter of a million tons ot Monmouthshire coal, to 
supplied from collieries in touch with their railway system. 

The Belgian requirement is broadly given at 546,000 tons of coal 
and patent fuel. The Danish State Railways require about 
100,000 tons of various kinds. The Great Northern of Ireland, it 
is understood, will need 30,000, and this is arranged with Tredegar. 

It is a proof of the enormous coal output of Wales that, 
substantial as have been the contracts made, the state of trade is 
not so satisfactory as could be wished, and one heard of accumula- 
tions in many quarters. These the usual run before Easter may 
clear off or reduce. 

The only spurts have been in small steam, which have touched 
8s. 6d. Dry coals and Monmouthsbires have not been active of 
late. The most substantial cargoes at the opening of the week 
were 10,300 tons to Port Said, and 8000 to Venice ; 6000 tons went 
to Teneriffe, and 4000 to Capetown. Small cargoes are in evidence, 
and not in strong numbers. The result of the slackness has been 
that prices have not been firm, and all that can be stated is that 
13s. for best has just been maintained. Swansea totals last week 
showed 50,000 tons coal, and 10,000 patent fuel. Newport com- 
plains of a quiet coal market, and the latest comment on Change, 
Swansea, is that there is marked vitality about the whole trade, 
with no signs of improvement. Probably next week will show 
a change for the better. 

Latest coal prices, Cardiff, are: Best large steam, 13s. to 13s. 3d ; 
best seconds, 12s. 6d. to 12s. 9d.; seconds, lls. 6d. to lls. 9d.; 
drys, 12s. to 12s. 6d. Best smalls, 8s. 3d. to 8s. 6d., rather scarce ; 
best ordinaries, 7s. 9d. to 8:.; seconds, 6s. 9d: to 7s. 6d.; inferiors, 
from 6s. 6d. Monmouthshire semi-bituminous: best large, 11s. 6d.; 
best ordinaries, lls. to lls. 3d.; seconds, 10s. 3d. to 103. 9d. 
House coal, tolerably active: Best, 16s. 9d. to 17s.; best ordinaries, 
13s. 6d. to 14s. 6d.; seconds and other kinds, 103. 6d. to 13s.; 
No. 3 Rhondda, 13s. 3d. to 13s. 6d.; brush, 12s. to 12s. 3d.; 
small, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 10s. to 10s. 3d., firm ; 
through, 8s. 3d. to Ss. 6d.; small, 7s. to 7s. 6d. Patent fuel, 13s 
to 13s. 3d. Coke: Furnace, 16s. to 16s. 3d.; foundry, 17s. 6d. to 
21s. Pitwood, 16s. 9d. to 17s. 

In the anthracite districts values remain ; trade somewhat flat ; 
more concessions have been made of late in getting wagons clear. 
Asa coalowner expressed it, ‘‘ Wagons eat their heads off, and 
better sacrifice 3d. per ton as the lesser of two evils.” In pitwood 
the same complaint obtains. Anthracite nuts are more inquired 
about ; steam coal quoted at Swansea down to 12s. to 12s. 6d. ; 
No. 3 Rhondda, 13s. 6d. Closing prices: Anthracite best, 20s.; 
second malting, 17s.; big vein, lls. 6d. to 12s ; red vein, 10s.; 
cobbles, 16s. to 17s.; nuts, 162. to 183; peas, 1ls.; rubbly culm, 
5s. to 5s. 3d.; duff, 3s. 3d. to 3s. 6d.; patent fuel, 12s , including 
tax. 

There were no special features of trade at Swansea to record, 
other than imports and exports showed an increase of 22,000 tons. 
French business is better. 

The iron and steel trades show no change of note. Two ard a- 
half per cent. advance in wages is announced by the Midland 
Wages Board. This governs North and South Staffordshire, Shrop- 
shire, South Wales, and Lancashire. Puddlers and blast furnace- 
men are to be raised to 8s. 6d. per ton. 

Steel blooms and billets continue to arrive in Newport, Mon., 
principally from Antwerp, and this week a cargo of pig iron from 
Bilbao was received, with large cargoes of ore from Bilbao, 
(rarucha, and Passages. 

I note that in the development of iron ores in Norway, and the 
processes which are to result in the placing of supplies yielding 65 
per cont., Mr. Edward Martin and Mr. Wirdsor Richards are 
associated. 

Increased despatch of rails is making for home railways. Heavy 
rails continue to meet with attention, and some fine samples, 
about 94 1b. tothe yard, are in demand. Some still heavier are 
making for the Severn Tunnel. Demands include merchant bars, 
angles, fish-plates, and light section rails. Furnaces fairly brisk. 

Next week’s quarterly meeting is looked forward to with 
interest. On ’Change, Swansea, this week, it was the subject of 
comment that a large quantity of East Coast hematite had been 
sold to America, the delivery of which would take several months 
to complete. 

Little fluctuation in price has occurred since my last report 
either in pig or in finished iron and steel. In tin-plate there has 
been a good deal of antagonism in resisting the effort to lower 
prices, and makers have shown much firmness, with the result 
that in the last few days buyers have come in more freely, and are 
now trying to place business. It is stated on Change that plates 
are certain to be dearer ; block tin is close to £140 per ton, and 
another deterrent to lower prices is the fact that Siemens bars are 
at present offered at too small a margin for cost of make. As 
showing the trade comment, wasters, 18? by 14, are sought for at 
10s. to 10s. 14d., a figure, makers say, that is out of the question. 

Latest prices generally Swansea :—Glasgow pig iron warrants, 
54s. ; Middlesbrough, 48s. 13d.; hematite warrants, 58s.; Welsh 
bars, £6 to £6 2s. 6d.; sheet iron, £7 17s. 6d. to £8; steel sheets, 
£7 12s. 6d. to £7 15s.; Bessemer bars, £4 5s, to £4 7s. 6a.; 
Siemens best, £4 7s. 6d. to £410s. Steel rail, heavy sections, 
£5 2s. 6d. to£55s.; light, £6 2s. 6d. to £6 5s. Tin-plates : Bessemer 
steel coke, lls. 9d. to 11s. 10}d.; Siemens, coke finish, 11s, 104d. 
to 12s. Ternes, per double box, 28 by 20 C., 21s. 6d. to 22s, 6d.; 
best charcoal, 12s, 6d. to 13s. Big sheets for galvanising, 6ft. by 
3ft. by 30 g., per ton. f.o.t., £8 103. to £8 12s. 6d.; finished black 
plate, £8 10s. to £8 15s. 

It is currently stated that some of the Welsh makers are in the 
movement to enhance prices of galvanised iron. Tin-plate con- 
tinues in fair demand, and last week’s make and shipment were 
tolerably close, the figures being—receipts from works, 91,021; 
shipment, 90,831 boxes. Present stocks, 224,121 boxes. No 
vessels loading for Russia or Far East up to date, but two for 
America. 

The threatened difficulty at Morriston has been peacefully 
arranged, and the contention will be submitted to arbitration. 
Local tin bars are in strong demand. Beaufort preparing. Engi- 
neering work, spelter, and copper are busy. 

A new industry is being promoted by Messrs. Vivian and Sons at 
Morriston. In connection with their spelter works arrangements 
are being made for the manufacture of bricks direct from the fur- 
naces. A large number of hands wili be employed. 

The millmen at the Raven tin-plate works, followed by the 
engineers, firemen, and others, have put in a month’s notice at 
Glanamman. 

On Change, Swansea, this week, the following prices were 
quoted :—Block tin, £139 5s.; spelter, £23 15s. ; lead, £12 16s, 3d.; 
copper, £66 17s. 6d. 

have referred of late to the motor car development in Wales, 
and note that the initiative taken by the Taff Vale Railway 





will soon be imitated by the Barry and other lines. In 
North Wales the Great Western, Cambrian, and the London and 
North-Western are moving. Motor omnibuses are to be tried in 
various places, and it is probable that the district between Flint 
and Holywell will be exploited. Putting aside the industrial 
features of both places, which enlist the attention of railways, there 
is the pilgrim season and the holiday times to be considered, and 
the great need of incrsased means for passenger service. 

The Public Works Committee, Cardiff Corporation, have issued 
application for pumps and boiler contracts to the extent of £18,000 
for the western sewerage. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE tone on the iron market in Rheinland-Westphalia and in 
Silesia during the past week has been firm on the whole, and if, in 
a few instances, demand was rather lower than might be expected 
at this time of the year, there was a steady and generally satis- 
factory business done in the principal trades, and prices all round 
show much stiffness. 

The blast furnace works in Silesia are selling their output freely, 
and the scrap iron business develops satisfactorily. Lively employ- 
ment is reported to prevail in the malleable iron and steel depart- 
ment. Bars, sectional iron and girders are in good request. The 
stores which the Upper Silesian girder mills are going to build in 
Friedenshiitte will hold 20,000 tons girders. At the plate and 
sheet mills activity has been increasing during the week, and 
some sheet mills are very fully occupied. Export is fairly good, 
not merely in merchant iron, but also in railway and engineering 
articles. 

All departments of the Rhenish- Westphalian iron industry are 
reported to be steadily, if not very briskly, occupied, and prices 
for nearly all articles are tending upwards. Both consumers and 
dealers want to cover their requirements now, and are inclined to 
purchase freely, but the majority of the works do not care to be 
tied down for a longer period than the end of June, awaiting the 
further development of the market. Foreign demand has im- 
proved, and for some articles a rise in quotations could be noticed. 
The business in crude iron continues active, scrap iron shows more 
stiffness from week to week, and the semi-finished steel trade has 
been in a healthy condition. Bars are in steady demand, and 
cannot be bought at less than M. 115 p.t.; hitherto iron bars could 
be purchased at M. 125 p.t. free place of consumption, but now 
the same price is easily obtainable free at works. 

It is therefore very likely that at the April meeting of the 
united bar mills a further rise in prices may be resolved upon. 
Hoops, ,too, being well inquired for, show an upward inclination as 
regards prices. The drawn wire department is in a favourable 
condition, and the mills are very fully occupied. Activity in the 
machine and locomotive shops has been slightly improving ; the 
same may be said of the boiler-making establishments. 

In house coal a falling off in demand could be noticed on the 
Silesian coal market, while engine fuel remains in strong request, 
and coke, too, sells pretty freely. Dealers, generally, show more 
reserve than previously, purchasing only what is absolutely 
necessary, as the summer prices are now coming into force. Ship- 
ments to the Rhine are very heavy from the Rhenish- Westphalian 
district. Especially to the Rubr harbours very large lots are being 
sent, and stores there have again been well filled. 

Concerning the new mining laws, the Board of the Union for the 
Preservation of Industrial Interests in Rheinland-Westphalia and 
the North-Western Union of German Iron and Steel Masters have 
resolved to ask the Prussian Landtag to refuse the new mining 
laws, stating that the recent strike was unwarranted, and that the 
measures proposed by the miners, and approved of by the new laws, 
would increase the costs of production and materially injure the 
German coal trade and other branches of industry. 

Increasing life was felt last week in the iron and allied trades of 
Austria-Hungary, and business transactions generally have been 
satisfactory, because quotations are much more stiff than formerly, 
and a rise may take place for some articles. 

A falling-off is noticeable in the demand for house coal, and 
inquiries, on the whole, are less numerous than a few weeks ago on 
the Austro-Hungarian coal market; still, there is a fair trade 
done, and as the iron industry shows slight symptoms of improve- 
ment, the tone of the coal market is pretty strong. There was less 
done in Bohemian brown coal this week than last, and in the 
Falkenau district output is being reduced ; compared with the first 
two weeks in March last year, deliveries in the same period of 
present year show a considerable falling-off. 

The situation of the Belgian iron market is somewhat less satis- 
factory than was anticipated for this time of the year, because, 
owing to a very keen foreign competition, the prices for raw 
material and for finished iron are such as to leave very little profit 
to the makers. Only plates, being in rising demand, have realised 
higher prices recently, 

A normal and steady trade is done on the Belgian coal market, 
and the prices for dry coal, medium and best sorts, which are 
&-75f. to OF. p.t., 10-25f. and 11-75f. p.t. at present, are not likely 
to meet with a change. On the 4th inst. the summer orders for 
the Belgian State Railways will be given out. 

Employment in the iron and steel department of France is 
reported as satisfactory, and quotations show firmness in most 
instances. 

Of the coal trade also fair accounts are given, the increasing 
demand for engine fuel making up for the decrease in the house 
coal business. Prices are firm. At Pont & Mousson, on the 
German-Lorraine frontier, a layer of coal] is reported to have been 
found. 

German general import, during the first two months of the 
present year, is officially stated to have been 7,916,862 t , against 
6,415,464 t., and 6,238,869 t. in the corresponding period during 
the two preceding years, increase being 1,501,398 t., and 1,677,993 t. 
accordingly. Import in noble metals was 162 t., against 168 t. and 
172 t. Coal shows the largest increase (+ 1,372,140 t.). Nearly 
twice the quantity of coal was imported from England during the 
period above mentioned, as compared to the same months last 
year. (General export was 5,394,724 t., against 5,764,505 t. and 
5,960,184 t. inthe two years before. Export in noble metals was 
105 t , against 48 t. and 72t. Coal shows a very strong decrease— 
559,423 t. Export in rye to Austria-Hungary, Sweden, Russia, 
Norway, and Denmark was particularly strong, being 50 per cent. 
higher than import. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 2Ist. 

THE copper market is becoming firmer once more under an 
increasing demand largely from domestic sources. European 
requirements, while not as large as late last year, are increasing 
over what they have during the past thirty days. Most of the 
domestic and European melters are placing the bulk of their orders 
for April and May shipments. Electrolitic ae is selling at 
15-25. The American Smelting Company, which controls 90 per 
cent. of the lead output of the Joplin district, has advanced the 
price of lead 5 cents per 1001b., making the new official quotation 
4-50 instead of 4-45. ‘The other producers followed its example, 
and the advance was followed by active buying. Prices forspelter 
have been slightly shaded. Quicksilver is quiet and steady at 
38 dols. per flask of 75 1b., and 40dols. in smaii lots. 

In the iron and steel departments conditions have not changed 
materially, but there is a steady buying, especially among the 
smaller consumers, for delivery between now and June 30th. The 
pressure from the railroad companies is a very stimulating factor, 
especially for rails for narrow gauge roads and for traction lines, 





as well as for mining requirements and lumber requirements. A 
on deal of track laying of this sort is being done, and to be done 

uring this year. The effect of this is to keep our light rail mills 
oversold, The bar mills in all sections of the country are 
very busily engaged in keeping their customers well supplied 
and the shect mills are holding the premium rates on early 
deliveries. The American Tin-plate Company has sold one 
of its largest plants to the American Sheet and Tin-plate Company, 
The General Pneumatic Traction Company has been capitalised at 
30,000,000 dols., and has effected a working arrangement with the 
British and Foreign Tube Syndicate, of London. The American 
Bridge Company is now pretty well taken up with structural work 
throughout the West, and is building in Cincinnati, St. Louis, and 
Chicago. The projected Chicago work, which involves the con- 
struction of elevated railroads, willinvolve the purchase of immense 
quantities of material, the furnishicg of which is at ; resent beyond 
the ibility of negotiation for some months to come. Nearly all 
the larger railway systems have their estimates made up for struc- 
tural material for the rest of the year, and their agents are already 
endeavouring to effect satisfactory arrangements for delivery. This 
fact indicates that there will be phenomenal activity in bridge con- 
struction during the latter part of the year, In the pig iron market 
the larger consumers have in mind the purchase of very large 
quantities of Bessemer pig. The tone of the market is strong, and 
further advances are declared to be in sight by the pig iron makers, 
but there are some reasons which lead buyers to think that the 
present quotations are probably as high as will be reached. In the 
fuel department production is heavy, prices are reasonable, and 
new sources of supply continue to be opened up. The fuel in these 
localities will soon be made more available by the extension of 
railroad lines and connections, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market keeps qu‘et, tonnage still being scarce. 
House coal from same cause is dull. The quantity of coal shipped 
for the week ending Apri! Ist was 70,322 tons—foreign, 55,125 
tons; coastwise, 15,197 tons. Imports for the week ending 
April 4th :—Iron ore, 7539 tons; steel bars, 2761 tons ; pig iron, 
sas 4 tons; scrap, 140 tons; cement, 175 tons; pitwood, 776: 
oads, 

Coal: Best steam, Ils. to lls. 3d.; seconds, 10°. to 10s. 6d.; 
house coal, best, 15s., dock screenings, 7s. to 7s. 3d.; smiths’ coal, 
93. Pig iron: Hematite warrants, 583. 1d. f.o.b, Cumberland 
prompt; Middlesbrough, No. 3, 493. 54d. Iron ore: Rubio, 
14s. 3d. to 14s. 6d.; Tafna, 153, to 15s, 3d. Steel: Rails, heavy 
sections, £5 2s. 6d. to £5 5s.; light ditto, £6 23. 6d. to £6 5s. 
f.o b.; Bessemer steel tin-plate bars, £4 5s. to £4 7s. 6d.; Siemens 
steel tin-plate bars, £4 7s. 6d. to £4 10s,: all delivered in the 
district cash. Tin-plates: Bessemer steel, coke, lls. 9d. to 
lls. 104d.; Siemens, coke finish, lls. 104d. to 12s. Pitwood: 
17s. ex ship. ‘London Exchange Telegrams: Copper, £66 17s, 6d. 
to £67 ; Straits tin, £139 5s. to £139 7s. 6d. Freights steady, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Power PLant Construction Company, which is the 
agent for Julius Pintsch, Berlin, suction gas, informs us that 
it has removed its offices from 4 and 5, Warwick-court, High Hol 
born, to Chancery-lane Station Chambers, 31-35, High Holborn, 
London, W.C. 

WE understand that the Dunderland Iron Ore Company, Limited, 
is offering to the public first charge debenture stock bearing interest 
at the rate of 6 per cent. per annum. The company was esta- 
blished in 1902, principally to acquire and work extensive deposits 
of iron ore in Norway, Since then considerable progress has been 
made with preliminary work, and a large quantity of ore has 
already been quarried. 








INSTITUTION OF CIVIL ENGINEERS.—Students’ visit, Thursday, 
13th April, to the Northolt and High Wycombe line of the Great 
Western and Great Central railways, in courze of construction. 


Wat CaLeENDAR.—The Western Electric Company, of North 
Woolwich, has recently issued an attractive and substantial wall 
calendar, with weekly tear-off slips, commencing with March 27th 
last. The illustrations, made from wash drawings, represent views 
of the company’s works, surrounded by a frame of cables. 


AUSTRALIAN PATENTS.—We have just received copies of the 
first five issues of the Australian Oficial Journal of Patents. The 
first issue of this journal, which is published at the Government 
printing-officein Melbourne, appeared on January 24tb last, and it 
is to be issued weekly, the price of a single copy being 6d., and the 
annual subscription 253, The journal, according to the introductory 
notice contained in the first number, is designed ‘to publish in a 
convenient form, at the earliest opportunity, a record of the ‘ Pro- 
ceedings’ of the Patent-office, containing the most necessary 
information as to the nature of the new knowledge recorded by the 
inventors, always having careful regard for the statutory rights 
both of patentees, who the monopoly, and of the public, 
who are to have the free use of such knowledge at the expiration 
of the monopoly.” It is intended to replace and amplify the 
notices which have hitherto been published in the Commoniealth of 
Australia Gazette. So as to facilitate the continuity of reference, a 
list is included of the Gazettes issued since the passing of the 
Patents Act, 1903, which contain such notices. The following is a 
résumé of the contents of the first issue :-List of patent attorneys, 
applications received, provisional specifications accepted, complete 
specifications after provisionals, complete specifications accepted. 
Information is also given concerning assignments registered, letters 
patent sealed, renewal fees paid, applications refused, licences 
registered, &c., in the various States of the Commonwealth. The 
publication is registered at the General Post-office, Melbourne, for 
transmission by post as a newspaper. | 

Contracts.—In addition to the contract for the large double- 
storey shed, about 500ft. long by 80ft. wide, at Sandon Dock, which 
Messrs. Francis Morton and°Co., Limited, have in hand for the 
Mersey ocks and Harbour Board, they have now secured the con- 
tract for a further single-storey shed at King’s Dock No. 1, about 
941ft. long by 120ft. wide.—The Hart Accumulator Company in- 
forms us that the Corporation of Southend-on-Sea have placed 
with it the order for renewing the battery at their electricity 
works, London-road, with 132 of the company’s standard lighting 
type cells.—We are informed by Raworth’s Traction Patents, 
Limited, that the Corporation of P!ymouth has placed an order 
for six new cars, with regenerative control, for use on the new route 
to Pennycomequick ; that the Scarborough Tramways Company, 
after six months’ experience with three cars, have decided to pro- 
ceed with four more cars, also to be fitted with enerative 
control ; and that the Yardley route of the Birmingham Tramways 
is now fully equipped with twenty-six regenerative cars.—The 
Urban District Council of Poplar, London, has ordered from the 
Stirling Boiler Company one of its marine pn boilers. —The 
Glasgow firm of Messrs. M’Alpine and Co. have obtained the con- 
tract from Leeds Corporation to construct the Colsterdal water 
reservoir, the amount of the tender being £297,000.—Messrs. R. 
Y. Pickering and Co., of Wishaw, are building fifty fish vans for the 
Great Central Railway Company.—Mr. W. Stamm informs us that 
the firm of Fried. Krupp A.-G. Grusonwerk has received an order 
for * number of tube mills for the Eckstein group of mines on the 
Rand, , 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D. Roots, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 


the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtaaned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lc-1e, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti tof the é of the complete 
« ccifeation. 

"Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent, 





STEAM ENGINES, BOILERS, &ec. 


1294. January 23rd, 1905.—IMPROVEMENTS IN CORLISS AND LIKE 
7 Gear, Alexander Smart, Sandon, Bexley-road, Erith, 
ent. 

This invention relates to improvements in Corliss and like valve 
gear, with the object of reducing the friction on the various parts 
toa minimum. There are three figures. Fig. 1 is a side elevation 
of an arrangement of Corliss valve gear in accordance with this 
invention, the exhaust valve gear being omitted. Fig. 3 is an end 
elevation. The gear for operating the exhaust is arranged 
similarly to the gear shown ; 3 are the steam valve rockers pivoted 
at 4 to a boss or pin 5 carried by or adjacent to the valve bonnets 
6, The rockers 3 are connected by the catch bars 7 and their 
connecting-rod 8, each bar 7 being pivoted at 9 to its rocker 3. 
Also pivotally mounted on a pin or boss 10, carried on the rocker 
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3 at a point as near as practicable to the pivot 9 of each catch 
bar 7, is the excentric driving rod 11; 12 are the trip levers 
arranged as shown, The steam valve levers 18 are centred at 19, 
and are formed alee gc as double-armed levers, the second arm 
forming the dashpot levers 20, whereby the dashpot levers are on 
the same side of the valve spindles as the valve levers 18 and as 
close thereto as the dashpot will allow ; 24 are the steam hooks 
pivotally mounted at 23 on the levers 18. By this arrangement 
the rockers 3 and the levers 18 become levers of the second order, 
wherein the resultant pressure on the fulcrum is the difference 
between the force applied and the force to be overcome, and there- 
fore the resultant force coming on the pins or bosses 5 is much 
reduced, and the resultant pressure between the valve spindles 
and their bearings in the bonnet 6 is also reduced to a minimum.— 
March 23rd, 1905. 


INTERNAL COMBUSTION ENGINES. 


9659. April 27th, 1904.—IMPROVEMENTS IN GOVERNORS FOR 
INTERNAL COMBUSTION ENGINES, the British Thomson-Houston 
Company, Limited, 83, Cannon-street, London, FE C.—.1 
Commun ication from the Geneval Electric Company, of Sche nectody, 
New York, U.S.A . 

The invention relates to an automatic governor for regulating 
the speed of an internal combustion engine through a large range 
of load by means of a device which is sensitive to fluctuations in 
speed, and operates as the speed rises to reduce progressively the 
quantity of cbarge taken into the cylinder and advance the time of 
ignition up to a certain determined point, after which the charge 
remains constant and the time of ignition is delayed. There are 
two figures. Although the invention shown is applied to a small 
high-speed engine, the specification stutes that it is specially 
adapted to heavy stationary work. Fig. 1 is a perspective view of 
a vertical engine. 1 is the cylinder and 2 the crank chamber, 
having the crank shaft 3 projecting on one side of it. The governor 
4 acts on a sleeve 5, sliding on a feather on the shaft. The bel!- 
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crank lever 6 engages with the sleeve 5, and at the other end of 
the lever is a swinging beam or rod 7. The beam 7 is guided in 
slotted brackets, and is adapted to tilt on one or more adjustable 
pivots, At one end of the beam an adjustable stop 8 is provided, 
and at the other end are two adjustable spring-actuated fulcrums 
9and 10. The pivot 10 is arranged between the pivot 9 and the 
point of connection with the bell-crank lever 6. A connecting-rod 
12 is attached to the beam and extends to the admission valve 
mechanism, The stop 8 is adjustable by a set screw in the 
racket 11. The rod 12 is connected to the lever 15, which operates 
by increasing the tension of the spring 16 on the spindle 14 of the 
valve13, By means of this arrangement, tilting of the beam under 
the action of the governor imparts motion to the lever 15, and by 
increasing the tension of the spring 16 throttles the admission of 
thecharge. At the end of the beam 7 is a circuit-breaker 17 on 
a half-speed shaft 18. It consists of a disc 19, a brush 20, and a 
commutator 21. The disc is loosely mounted so as to shift under 
the action of the meng beam, to which it is connected by the 
link 22. If the beam 7 is caused to swing at its left end, the 
disc is shifted to change the relative position of the brush with the 
commutator, so that the circuit is made and broken early or late 
to vary the time of ignition,— March 23rd, 1905, 


27,747. December 19th, 1904.—IMPROVEMENTS IN CARBURETTERS 
FOR INTERNAL ComBusTION Morons, Société Nouvelle des 
Etublissements Decauville, Aine, Petit Bourg, Seine et Oise, 
France.—Date under International Convention, May 7th, 1904. 

This invention relates toan improved construction of carburetter, 
the object of which is to ensure a regular action and a constant 
composition of the mixture at different speeds of the motor. 

There are five figures, rh is a sectional elevation in a vertical 

central plane. The chamber « contains the usual ordinary float 

constant level feed. The carburetting chamber / is conical, having 
the wider end at the top, from which the mixture is drawn to the 
motor. Within the chamber / is a light hollow cone ¢, guided at 
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both ends by rods d+, the upper one d being attached to brackets 
fj. The lower rod e slides in the bearing fixed in the bracket g 
connected to the casting 41, The spring / tends to press the cone 
«downward. In accordance with the degree of suction of the 
motor, which increases with the speed, the cone « is more or less 
raised, thus increasing the annular section of the air passage and 
maintaining a constant composition of the mixture. The air passes 
in through the ports i spaced between the webs ¢ which carry the 
base or bracket g, both being made hollow to receive the hot water 
from the motor jacket. A similar circulation of hot water takes 
place in the jacket x surrounding the chamber /. The petrol 
flows in through the small channels /, arranged between two 
conical surfaces round the air space. The throttle valve x is 
controlled by the governor.—March 23id, 1903, 


RAILWAYS AND TRAMWAYS. 

9540. April 26th, 1904.—IMPROVEMENTS IN TRAMWAY POINTS, 
Edgar Allen and Co., Limited, Imperial Steel Works, Sheffield, 
and William Edward Robinson, 12, Alcester-road, Sheffield. 

This invention relates to means whereby a tramway point may 
be readily adapted to work either as an automatic spring point or 
as a hand-moved point. The actuating mechanism is fitted together 

in a portable form. There are seven figures, of which Fig. 1 is a 

plan of an improved point, Fig. 3 being a longitudinal section on 

the line A B, Fig. 1. Ina box aon the side of the point, a light 
portable tray /, is placed, said tray carrying a pivoted horizontal 
tee c, the shank c! of which works in a slot of the rod d fixed to the 
tongue ¢ of the point. The right and left-hand arms of the tee are 
provided with notches and pins to receive nipples f/f. According 

as to the direction in which the tongue is to move, the spring g 

engages with the one nipple for the other. ‘he opposite end of 

the spring abuts against a pocket in the tray. In order that the 
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point may be actuated by hand instead of automatically, a plunger 
2 is placed at the back of the tee, and the one end of the inter- 
changeable spring g is caused to engage with said plunger, the 
other end of the spring engaging asuitable pocket. The triangular 
end of the plunger, when thus spring-pressed, projects into the 
space behind the tee. When the tongue is moved by hand, the 
angular projection / causes the plunger ¢ to be forced inwards, 
compressing the spring before 2 can pass?, Assoonas i has passed 
/ the reaction of the spring forces the plunger outwards and the 
tongue is thus retained in position, The tray containing the 
mechanism can be quickly placed in position in the point box, and 
likewise quickly disconnected when required, and as the tray is 
effectually covered by the lid j of the box it may be filled with a 
lubricating substance. Several of the moving parts can be turned 
upside down so as to change those surfaces most subjected to 
friction. The whole of the working parts contained in the tray 
can be secured in position without bolts, nuts, cotters, or set 
screws, the lid j being so fitted as to retain them in position.— 
March 23rd, 1905. 


ORDNANCE. 


18,442, August 25th, 1904.—IMPROVEMENTS RELATING TO APPA- 
RATUS FOR LvADING GUNS IN TURRETS OR THE LIKE, 
C. P. E. Schneider, Le Creusot, France. 

This invention relates to an arrangement which permits of 
operating, by means of one and the same driving apparatus, the 
ammunition hoist and the ramming mechanism, and it comprises 
an ammunition cage, having, not only the rammer, but also the 
actuating mechanism, which latter is operated by the same 
which serves tc raise and lower the cage. There are twenty-four 
figures, The drawing shows a part section of the cage and the 





charging apparatus ready for inserting the projectileg The guide 








support for the loading or charging apparatus is formed by the 
cage m, which receives the ammunition at the base of the turret. 
An endless chain a, carrying pushers J, c, and mounted upon 
chain wheels d, ¢, keyed upon shafts /, is carried by the cage. The 
latter also carries a shaft g, upon which is keyed a driving wheel h 
for the endless chain carrying the pushers. ‘The shaft 9 carries the 
operating mechanism for the driving wheel /. A second shaft, 
driven by a clutch by the shaft g, carries the chain wheel in 
engagement with the endless chain 10, which serves the cage m. A 
brake is fitted to the chain wheel, engaging the chain 10, which is 
normaliy kept applied, and locks the wheel for the movement of 
ascent and descent of the cage, but is automatically released uy the 
movement of the charging apparatus. A fixed support 11 carries, 
at its upper part, two pulleys 12 and 13, upon which the chain 10 
is suspended ; the same support carries a guide pulley for the rear 
length of the chain, which thus frees the passage of the cage wm. 
The cage carries laterally arranged rollers x, guided in the 
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supports 11. The chain 10 raises the cage until it reaches 
the position m!, where the roller strikes against the stop 20, 
rigid with the breech mechanism. This device constitutes the 
safety appliance, which ensures the stoppage of the cage at ml, 
and prevents its coming behind the gun if the breech is not 
open. When the ammunition comes behind the gun a loading 
plate 32 falls automatically into the gun. The descent of this 
plate, and also its ascent, are effected by the combined opera- 
tion of a cam 33 and of a double lever 34, 34, keyed upon a 
hinge 35 of the plate, and provided with a roller 36, engaging in 
the cam 33. The hand lever 28 is operated to effect the engage- 
ment of a clutch maintained out of engagement owing to the 
striking of one of the tappets 39 of the chain « against a finger 
42, keyed on a rod 40, sliding in guides 43. The chain wheel i 
then rotates, which sets in motion the pusher chain a, and the 
projectile, previously in place in the cage, is then forced into 
the charge chamber by the action of the pusher.—Maivch 23rd, 


Ww. 


ELECTRIC MOTORS. 


9660. April 27th, 1904.—IMPROVEMENTS IN STARTING DEVICES 
ror Evectric Motors, The British Thomson-Houston Com- 
pany, Limited, 83, Cannon-street, London.—A communication 
from the General Electric Company of Schenectady, New York, 
U.S.A. 

The nature of this invention will be seen from the first claim, 
which reads as follows :—‘‘ A starting device for electric motors, 
comprising a resistance having a negative temperature coefficient 
in combination with automatic means for cutting the resistance 
out of circuit when the potential drop in the resistance falls to a 
predetermined value.” By this invention loss of energy in the 
resistance while the motor is running is prevented, and the resist- 
ance is given a chance to cool, so that when the motor circuit is 
interrupted the resistance will immediately be in proper condition 
to act as a starting resistance for the motor. In the drawing M is 
a shunt motor, with an armature a and a field f. R is a self- 
reducing resistance, such as magnetite. B is a no-load release 
magnet of the ordinary type. Disa second magnet having the 
armature D! pivoted at d. Armature D! carries at either end a 
flexible contact Eand E!, Contact E is arranged to be engaged 
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by a switch member S as the switch is closed, and the contact E! 
is arranged to engage the contact F F when armature D! is rotated 
on its pivot d, but is held out of engagement with these contacts 
by spring e when the motor circuit is open and by spring ¢ in con- 
junction with magnet D when magnet D is energised. The opera- 
‘tion is as follows:—When handle H and armature B! are pushed 
down, switch member S is moved upwards until the auxiliary con- 
tacts C and Cl are in engagement. A circuit is thus completed 
through S, R, anda. A second circuit is completed through the 
field f. The motor accordingly starts with R in series with a. 
Magnet B is energised, and holds down its armature against the 
spring b. Magnet D is also energised, and holds down D}. As 
the downward motion of H is continued S engages flexible flat 
spring E, which bends and is placed under tension by a further 
movement of S, since armature D! is locked by D. This condition 
of circuit continues as long as R maintains an appreciable resist- 
ance. As the resistance decreases the voltage across the terminal 
of magnet D decreases. When this voltage drops a predetermined 
amount D1 is released, and brings E} into engagement with contact 
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F F, thereby short-circuiting R. If the supply current fails while 
the motor is running, B releases B!, and the switch Sis opened. 
There are six claims. — March 23rd, 1905. 


ROAD MOTOR VEHICLES. 


302. March 26th, 1904.—IMPROVEMENTS RELATING TO BRAKING 
MECHANISM APPLICABLE FOR USE WITH AUTO-CARS OR 
OTHER Roap VEHICLES, W. H. Barrett, 29, Park-crescent, 
Southport, Lancashire. 

The object of this invention is a disc construction of brake for 
motor vehicles, in place of the drum frequently employed. There 
are two figures. Fig. 1 is a part sectional elevation. The disc a 
has a boss or sleeve a!, keyed to the shaft b by means of a key b!. 
Other dises ¢ ¢, provided with bosses or sleeves on one side only of 
their centres, are constructed to slide upon the outside of the 


N° 72302 
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sleeve a', so that they may be brought into frictional contact, one 
on each side thereof, with the disc a. The dises ¢ ¢ are prevented 
from rotating by rods or chains connected to the frame of the 
vehicle. The laterally. movable discs ¢ ¢ are operated by means of 
clamps d d, provided witharms or levers ¢ ¢!, pivoted on a fulcrum 
piece f, secured in any suitable manner to the fixed part of the 
vehicle. To the arms ¢ are attached the links g g, to which is con- 
nected the operating lever. By pressing the sliding dises ¢ c into 
frictional engagement with the disc « an efficient braking action 
may be obtained. Additional loose discs / are fitted between the 
dises « and c to obviate air cushioning.— March 23rd, 1905. 

9279 


279. April 22nd, 1904.—AUTOMOBILE FIRE-ENGINE, J. C. Merry- 
weather, Greenwich-road, Greenwich. 

The object of this invention is to construct an automobile vehicle 
carrying a pump to be driven by the same motor as that used for 
propelling the vehicle. There are two figures. Fig. 1 is a side 
elevation of the combined automobile and pump. The motor is 
connected by means of the friction clutch «, the change-speed gear 
¢, differential gear and side chains / to the vehicle driving wheels 








}. The pump g is of the Hatfield type. The motor « drives the 
pump g by means of a toothed wheel / on the driven shaft of the 
change-specd gear «“ engaging with the toothed wheel 1 on a 
countershaft ~. The countershaft ™ is connected to the pump 
crank-shaft » by means of toothed wheels 0 ». The toothed wheel 
/, on the driven shaft of the change-speed gear ¢«/ is arranged to 
slide out of gear with the countershaft ™ by means ofalever. Two 
levers , one on each side, are provided for disconnecting the two 
halves of the differential shaft s from the differential gear at the 
rear end of the box ¢.— March 23d, 1905. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 


782.045. Encine, F. M. Overholt, Minneapolis, Minn. — Filed 
May 16th, 1904. 
This patent is interesting because it is intended to cover the 
combination of a reciprocating and a turbine engine—an inventicn 
claimed in two places in this country already. There are two 


782, 045] 



































claims, The exhaust from the reciprocating engine may be sent 
into the open air or through a turbine to the condenser, as shown 
in the engraving. 





782,674. PATTERN FoR CastTING GEAR WHEELS, 7. WW. Lowe, Stuck- 
ton, Cal.— Filed May 19th, 1904. 


This invention is explained at once by the drawing. 


Teeth are 


secured to a metal tape or strip, which is wound round a central 
pattern as shown, the pitch remaining the same. The metal tape 
will do for wheels of various sizes. There are six claims. 
782,8 44. STEAM BorLer, J. Gemm ll, Philade Tk ia, Pa.— Filed 
May 10th, 1904. 
The essence of this invention lies in the means for obtaining 
circulation. Across the fire-box D is placed a water-‘ube or tubes 














A. ‘The smoke-box E.is connected with D by the fire-tubes C, up 
through which the water rushes from A. At G is a diapbragm 
which helps to direct the water through A. There is one claim, 
783,460. SUPERHEATER, FE. Pivlock, Berlin, G rmany.— Filed 
November 25th, 1903. 

This is the United States patent for a superheater which is 
coming into somewhat extended use in Germany, and has been 
illustrated in our columns. It will be remembered that it consists 


(asaso) jf 


of a closed box placed under the dome and traversed by the flues 
of a locomotive boiler. The steam passes in and out of it in the 
direction of the arrows, diaphragm plates being put in todistribute 
the steam. There are three claims. 
783,518. Water Meter, A. 2. Gum: and A. 
Milwaukee, Wis.— Filed March 24th, 1902. 
This invention consists in fitting a disc meter with an elastic 
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diaphragm corrugated plate, intended to prevent injury to the 
meter by water-hammer action. There are seven claims. 
783,882. SHart Coveitnc, Ff. A. Mershon, 
Filed August 5th, 1904. 
This invention provides the ends of shafts with semi-spherical 
coupling blocks with portions cut out so that interlocking takes 
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place. An outer sleeve is provided which keeps the cus 
together. The blocks are secured on webs or cones by dog bolts 
as shown. There are nineteen claims, 


Cermaw ori, Pa— 


if 





783,878. DEVICE FOR DRAWING OFF THE SURFACE WATER 0) 
RESERVOIRS, Dams, TANKS, OR THE LIKE, 7. Lydon, 
Baltimore, Md.— Fited October 24th, 1904. 
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The drawing explains the invention. There are seven claims, 
783,898, HEATING DEVICE FOR USE WITH LIQUID FUEL, .1. 
Scherding, Pavis, France.— Filed July 30h, 1901. 
This invention is for heating oil before it is injected into a furnace. 
Air and steam mixed are employed for blowing the oi) through 


[783,898] 


R, 


ny 











jAir 

anannular nczzle into the furnace. The oil is injected by a separate 
steam plant into this annular space, and a further supply of air 

impelled by steam enters at the side. There are two claims. 
783,979. RuEostat, W. H. Powell, East Orange, N.J.— Filed October 
24th, 1904. 
There are five claims to this specification. The first, taken with 
thedrawing, makes theinvention quiteclear. Itreads:—Inarheostat, 
the combination of a resistance element consisting of a spirally- 
coiled conducting ribbon, a movable contact member adapted to 























be moved above and paralle) te the flat face of the spiral coil, and 

contact blocks disposed in the path of the movable contact member 

and contacting with different convolutions of the ribbon, substan- 

tially as described. We understand that it has been taken up by 

the Crocker-Wheeler Company. 

784,004. Hor-system RoLuinG MILL, W. Kent, Youngstown, Ohio 
Filed December 22nd, 1902. 

This is a curious invention, in some measure resembling in 
principle one patented many years ago in this country, in which 
forging was effected inside a furnace in a reducing flame by 
horizontal tup. Mr. Kent has two movable furnaces, and delivers 





hot blooms from these alternately to a three-high rolling mill, 
There are seven claims. The fourth contains the essence of the 
invention :—The combination with a three-high rolling mill of a 
pair of portable furnaces having heating means, and provided with 
two slits in their front ends, and designed to approach closely 
and receive and deliver sheets directly to and from the two passes 
in said rolls alternately, 
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MACHINE TOOL DESTGN. 
No. IL.* 
By Professor J. T. NicoLson, D.Sec., M. Inst, C.E., and 
Mr. DeMPSTER SMITH. 
In the trials of the Manchester Committee, which 
we described in our first article, there appeared an 
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tool so suspended as to be capable of freely moving in all | 
three co-ordinate directions, except as constrained by | 
the measuring apparatus. From the views shown on | 
this page, it will be seen that the tool can turn | 
about an axis (parallel to that of the work) formed | 
by the points of two screws Q which pass through a pair | 
of sliding blocks W, fitting in slots in the casting 0. This 
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LATHE TOOL DYNAMOMETEF—3IDE AND END ELEVATIONS 







on the tool point, is almost wholly balanced by that on 
the strut M, which transmits the thrust to another strut 
A, and so into the diaphragm pressure measuring vessel 
E. A and M might be in one piece if there were room ; 
but to get round the bar a cast steel beam J is interposed 
instead, which has knife-edged fulerums. The actual force 
on the tool, corresponding to a given pressure shown by 
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entire lack of uniformity in the shapes and angles casting is recessed to provide for the gimbal tool-holder gauge D, was ascertained by hanging known dead weights 


of the tools submitted by the eight competing firms 
of steel makers. There was also no obvious connec- 
tion between the shapes ard angles of the tools and 
the cutting forces exerted by these tools as deduced in 
the report from the electrical 
power measurements made by 
the Committee. Neither did the 
shape or angle supply a clue to 
the causes of success and failure 
in the various durability trials 
with different tools. 

The type of lathe for heavy 
and rapid cutting which was 
soon found to be generally neces- 
sary owing to the universal 
adoption in practice of the 
improved steel cailed, on the 
other hand, for a reconsidera- 
tion of the whole question of 
lathe design from the point of 
view of the forces exerted by 


thetool. Approximately correct (| ——___|_.. ___is 


values for the vertical cutting 
force at the heavier cuts had 
been obtained by the Manches- 
ter Committee ; but the magni- \ 
tude of the forces required for Nae: 
the traversing and surfacing ‘ 
movements of the slide rests 
were quite unknown. 

It was also very desirable to 
have a more definite knowledge 
of the law of variation of these 
forces with the shape and size 
of the cut, and with the shape 
and cutting angle of the point 
of the tool. 

A special lathe-tool dynamo- 
meter was therefore designed 
and constructed at the Man- 
chester Municipal School of 
Technology for the more exact 
measurement of the quantities 
in question by a direct method, 
instead of as the relatively small 
difference of two measure- 
ments of electrical horse-power. 
Thanks are due to the authori- 
ties of that school and to Messrs. 
Sir W. G. Armstrong, Whitworth 
and Co., for defraying the not 
inconsiderable expense incurred 
for power, light, and mechanical 
assistance, and for the lathe and 
materials used in the prosecu- 
tion of a somewhat extensive 
research. 

The lathe dynamometer.— 
This has been already fully 
described in a paper read by 
one of the authors at the Chi- 
cago (1904) meeting of the Insti- 
tution of Mechanical Engineers 
[Proc. 1905], and a short des- 
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P, which pivots on those pointed screws Q. Two similar 
screws R pass through the gimbal into popmarks in the 
bottom and top of the tool itself. Thus tool and gimbal 
together are movable about the horizontal axis Q Q; 
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LATHE TOOL DYNAMOMETER-SIDE ELEVATION AND PLAN 


cription only will now be given, with three views re-drawn | whilst the tool alone is free to move about the (nearly) 


to a larger scale. e 
found possible to measure, without undue chattering, cut- 


After considerable experience, it was | vertical axis formed by screws R R. 


There is but little foree exerted upon, and therefore but 


ting forces up to magnitudes of about 10 tons, with the | little frictional resistance due to, the points of screws 





* No, I. appeared April 7th. 


Q Q—as also R R—for the cutting force, acting vertically 


on the tool point. In this way a direct calibration is 
effected without having to rely upon measurements of 
leverages or areas, and the vertical component of the 
cutting force V is accurately known. 

The component parallel to the axis of the work, called 
the traversing force T, is found by placing two struts U 


Variation of Cutting Stress with Cut & Traverse 
Angle of Tool 45° Plan 60° Cutting 
Medium Steel (Fluid 





Traverse(in inches} 
Fig. 5 


and V—similar to M—between the sides of the tool and 
the two diaphragm force measurers S and T—-see plan. 
In order to avoid lateral oscillations it is necessary to put 
an initial pressure in the struts U and V, and on the 
vessels S and T, by screwing out the nuts and lengthen- 
ing the struts before commencing to cut. If, then, the 
diaphragms are properly adjusted, the pressure in § falls 
by as much as that in T rises when the cut goes on. 


| If, upon starting to cut,S is observed to rise and T to 


fall, the traversing force is saidto be negative (—T). This 
occasionally happens. 
Lastly, the approximately horizontal component of the 


Variation of Cutting Stress with 
. Cut Angie 
Medium Steel(lurd pressed) 


Cutting Stress{Tons) 





a5 co 7S 90 
Cutting Angle/Degrees) 
Fig. 6 


cutting force is measured by direct transmission through 
strut Y to diaphragm pressure vessel X. 

Before taking a cut a pressure is put on this diaphragm 
also by screwing out Y, and this thrusts the blocks W 
against the front of their slots in the casting O, but not 
against the work. ; 

The backward or surfacing force S occasioned by the 
tool taking its cut first relieves the blocks from thrust 
against O, and, if care is taken not to put too great an 
initial pressure on the diaphragm, the whole value of the 
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force § will finally be indicated by the pressure in X. 
The axes of rotation of the tool Q Q and R R are close to 
the end into which strut Y bears, so that the small 
motions of the tool point do not affect the direction of V 
and the reading of X. 

For further details regarding the construction of the 
diaphragm vessels and the mode of using the dynamo- 
meters during a test, reference must be made to the 
above-mentioned paper. 

More than 600 trials on different materials with various 
shapes and sizes of cuts and with differently formed tools 
have been satisfactorily carried out with this dynamo- 
meter. Each trial represents the taking, recording and 


failure Trials with Various Cutting Angles. 
Plan Angle 45°throughout 
Cut“ Traverse‘7s” 


duration in Minutes 


7. 80 30 


60 65 70 5 es 
CuttingAngles in degrees 


55 
Fiz. 7 


reducing of over 100 observations. The detailed results, 
already partly reported (loc. cit.), are, therefore, too 
voluminous for insertion here; but will, as already 
remarked, be dealt with as an appendix. 

All that is required for our present purpose is a concise 
statement of such. results as are most necessary for or 
fundamental to machine tool design. 

In the experiments carried out by the Manchester 
Committee the series of measurements of the vertical 
cutting force had reference to two widths of traverse 
only: sin. and jin.; and to two depths of cut only at 
each of these traverses, viz, j;in. and ,;in. at the 
former, and ;3;in. and Zin. at the latter. In the various 
series of trials made with the dynamometer, on the 
other hand, the traverses varied in width from ;,in. to 
jin. ; and the cuts in depth from .4in. to tin. 


Failure Trials with Various Cutting Angles 
Plan Angle45° throughout. ~ 
Cut%e Traverse i¢ Speed 44 Ft PerMinute 
Medium Cast Iron. 


Quration in Minutes 
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Cutting Anglesin degrees 


85 
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A glance at Fig. 2, page 331, of the Committee ex- 
periments, will show that the cutting force upon any 
given material varies proportionately to the area of the 
cut, no marked deviations due to shape of cut being 
observable. This means that the cutting stress, 7.c., the 
force divided by the area (product of cut and traverse), is 
constant for all areas according to those trials. 

When, however, we plot the results of the dynamometer 
trials in this way, we find no such close approximation to 
constancy ; but a variation of the values of the cutting 
stress from 95 to 125 tons per square inch (taking, e.g., 
medium steel) for lighter, and from 100 to 110 for the 
heavier cuts taken. The spots are so irregularly distri- 
buted that at first sight they might be held to prove 
simply that the dynamometer appeared tc be incapable 





of giving a correct result with a nearer approach to 
accuracy than from 10 to 30 per cent. 

If, however, in seeking an explanation, we plot the re- 
sults of the cutting stress on a base of width of traverse, 
and join all the spots of those trials which had the same 
depth of cut, we obtain the curves shown in Fig. 5, which 
are sufficiently harmonious somewhat to restore our 
confidence in the consistency of the force measurements. 
We may fairly deduce from this figure (for medium fluid- 
pressed steel) that :— 

(1) For a traverse feed of ,);in. the cutting stress is 
higher than for any wider feed, but does not vary much 
with the depth of the cut. 

(2) For traverses wider than ,,in. the cutting stress 
increases with the depth of the cut; and 

(3) That a traverse of about jin. to jin. wide gives 
least stress for all depths of cut from ,\in. to }in. 

These variations of cutting stress are rather of 
theoretical interest thaa of practical importance ; for it 
is found that the durability or lasting power of the tool 
is not determined by reference to the cutting stress 
alone, but that the angle and shape of the cutting point 
of the tool, and the shape of the cut, are also most 
important, even paramount, factors in deciding the 
question. 

Cutting angle.—Before attempting to clear this up, we 
shall, therefore, refer to new experiments made on 
medium steel, to find the influence of cutting angle upon 
cutting stress. -The results of this series are shown in 
Fig. 6. {Both these figures represent results additional 
to those reported at Chicago|. With regard to the 
relation between stress and angle, the full line drawn 
through the trials having the finer traverses, in Fig. 6, is 
preferred as more probably showing the true law of 
variation. Roughly we have :— 

S = 110 + (a — 45) 
for this relation between cutting stress in tons per 


Plan of Tool 


Cc 


Yff, 


re Uf 


| Uf 

(formation of Chip 

} Speed 
Dead Siow 


7 EMI 32 / 
Fig. 9—-FORMATION OF CHIP, SLOW SPEED 


square inch (S) and cutting angle (2) between the tangent 
to the work, and a line in the top surface of the tool 
taken in the direction of flow of the shaving. 

The lower (dotted) curve does not represent the effect 
of angle so clearly as the upper one does; because at the 
wider traverses which it represents a certain other com- 
plicating effect, called “ crowding,” comes in, to which 
further reference will be made further on. 

Duradility.—Fig. 7 depicts the results of a series of 
trials with tools of different cutting angles, but all of the 
same shape in plan, and taking the same cut throughout, 
for the determination of the most durable angle for a cut 
tin. deep by din. wide. The middle curve only is new, 
the other two having been already published (loc. cit). 
It confirms what was formerly established—that about 
70 deg. is the most suitable angle for shop use on this 
size and shape of cut. Fig. 8 gives similar curves for 
cast iron. 

We see at once that the keen-angled tools are not 
those which last the longest, although they are those 
which experience the smallest cutting stress when in 
operation. 

The reason for this paradoxical result is not imme- 
diately obvious; and, accordingly, a more minute examina- 
tion of the mdde of formation of the shaving was 
considered necessary, and was undertaken. 

Formation of chip.—In order to observe at leisure the 
action of chip formation, it was arranged to take a cut at 
a very slow speed. The lathe was driven by taking several 
turns of a wire rope round one of the cone pulleys and 
then leading it to a hand winch. When the labourer 
turned the winch handle at ordinary speed, the cutting speed 








would be 1ft. in from one to five hours, according to the 
number of back gears in use. Lines having been ruled on 
the uncut surfaces of the work, forming squares of ,\in. 
side, the distortion of these squares during and after the 
cut could be easily studied. 

A chip formed by taking a cut jin. deep from a collar 
hin. wide, with a tool square-nosed in plan and having a 
60 deg. cutting angle, is depicted in Fig. 9. The 
originally circumferential and radial scribed lines are a!so 
seen, and the forms these lines take ina medium hard 
steel chip have been drawn to a scale about seven times 
full size. 

At such dead-slow speeds the shaving breaks off in a 
succession of chips, which do not at all adhere to each 
other, by shearing off at an inclination of about 15 deg. to 
the vertical along AB or A'B', This angle does not 
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vary with the angle of the tool, but the angle B'A'C of 
the chip becomes greater or smaller according as the tool 
is keener or more obtuse. The line AB shows where a 
chip has just been shorn off and has dropped away; and 
the tool is seen beginning to act upon the wedge-shaped 
portion ABA'. However sharp the tool may be, its edge 
is still somewhat rounded; and it is, therefore, difficult for 
it at first to get below the surface of the work. Thus we 
find that the “ surfacing’’ foree—or the horizontal force 
pushing the tool forward square to the lathe bed—is 
greater at this time than at any other, although the 
vertical force is then least, as the last chip has just been 
cleared off. If the surface of the bar is examined after- 
wards, it is found to have a burnished appearance just at 
this part, A D, where the tool pressed hard uponit. Once 
the tool enters below the surface it crushes up tle 
material in front of it, and this is caused to flow outwards 
both aloag and across the tool surface, as at D E. Slipping 
of this material soon takes place over the tool and away 
from the work; but this slipping is not continuous, taking 
place intermittently and at longer intervals the more the 
tool cuts into the wedge AB A'. Each slip is accom- 
panied by a small tear or crack running in front of the 
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Fig. 11-FORMATION OF CHIP, HIGH SPEED 


cutting edge, as seenat F; but these cracks extend 
for but a short distance at first, being healed up 
by the radial compression produced by the friction of 
the crushed material on the top of the tcol when 
it comes to rest after having made a “slip.” The 
same action is seen in the crushing of a short ductile 
specimen in the testing machine; the friction between 
test piece and platen being powerful enough to prevent 
cross-extension, uniform throughout its length, from 
taking place; so giving the crushed piece the barrelled 
shape commonly observed. 

These little cracks—F F—run deeper, although at 
longer intervals, as the crushed material spreads further 
back over the top of the tool, and the consequent “ slips” 
become more violent, until one such tear or crack 
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extends right up to A’, and so out by A'B', and the chip 
drops. 

The action at high speed is in many respects quite 
different from what takes place at “dead slow.” The 
successive main shears—or, rather, slides—of the shaving 
take place at shorter space intervals, for the slipping of 
the shaving over the tool now takes place continuously, 
and the cracks are no longer healed up by compression. 
The tear from one of the early cracks is now continued 
right out to the surface of the shaving. The progression 
of this tear across the shaving is not instantaneous, how- 
ever, and by the time it has reached the upper surface the 
chip has advanced some distance from the point of the 
tool. By reference to Fig. 10, which shows the variation 
of the force during chip formation at slow speed, it will be 
found that the vertical cutting force is greatest between 
the moment when the tear starts and that when it reaches 
the surface. 

If we now refer to Fig. 11, which shows how the shaving 
is formed at high speed, we see that this region of maxi- 
mum stress extends from near the point to a considerable 
distance backwards on the surface of the tool. The tear 
at the very point keeps running ahead of the tool, and is 
due, not to the direct action of that point, but to the 
twisting of the material from behind the point where the 
pressure on the tool is greatest. In fact, the point itself 
is protected from all action of the work upon it by a small 
heap of the cut material being collected in the little space 
opened out by the advancing tear, and resting on a shelf 
of uninjured tool surface extending from the very edge of 
the tool to a greater or less distance back therefrom. 
This heap is firmly adherent, as to its base, to the shelf, 
but as to its upper part, is continually being removed and 
replenished from material left on the surface of the bar 
by the irregularity of the advancing tear. The nose of 
the tool sustaining the heap only cleans up the shaft, but 
does not cut the main body of the material from it. 

The shaving, at that part of it where the crack is just 
running across, presses hard, as we have seen above, upon 
the top of the tool, and by reason of the speed with which 
itruns over the surface and the high temperature which 
it imparts to it, gradually wears a groove therein. 
This grooving starts at some distance back from the 
cutting edge and gradually advances by wearing away the 
shelf of unworn tool and diminishing the size of the heap, 
until, when the groove reaches the cutting edge and the 
shelf is all gone the tool “ fails.” Failure is the process— 
which occurs almost instantaneously after the groove 
intersects the nose of the tool and produces a feather-edge 
there—of blunting and destroying this edge, the depth of 
cut then dropping considerably from its proper value. 
The “work of bluntness” is thereby largely increased, 
generates a correspondingly larger amount of heat right 
at the edge of the tool, and the cutting power is 
immediately destroyed. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Single-phase electric railway.—An electric interurban rail- 
way 40 miles long—the first division of a line which will be 
120 miles long-—has recently been opened, and is operated on 
the Westinghouse alternating-current single-phase system, 
with single-phase motors on the cars. The generating plant 
consists of two 50-kilowatt, 2300-volt, alternating-current 
generators, wound for three-phase, 25-cycle current, and 
directly connected to cross-compound vertical engines 
running at 95 revolutions per minute. The current is led to 
transformers on the ‘two-phase three-phase’’ system, 
delivering two-phase current at 33,000 volts to the trans- 
mission lines. A portion of this current, however, is reduced 
to 550 volts, and fed to a part of the trolley line within the 
city of Rushville. Other parts of the trolley line are fed at a 
potential of 3300 volts, reduced at transformer stations 
12 miles apart. These stations are controlled entirely from 
the main power station. In the city of Indianapolis the 
cars have to use the 550-volt direct current of the tramway 
system. The cars are mounted upon double bogies with 
36in. wheels, and each axle has a 75 horse-power single- 
phase, alternating-current motor of the commutator, series- 
wound type. As the cars are operated by direct and alternat- 
ing current at different parts of the line, the rheostat system 
of control was adopted. The normal speed is 30 miles an 
hour, and the motors are geared for a maximum speed of 
45 miles an hour. For through or express service there are 
special cars having four motors of J50 horse-power, and 
arranged for speeds of 50 to 60 miles an hour. The trolley 
wire is suspended from a cable between the poles. It is 
intended to operate goods trains. 

Six-coupled express engines.—The Chicago, Milwaukee and 
St. Paul Railway is one of the few American railways that 
builds locomotives, and has recently turned out some express 
locomotives of the 4 : 6 : 2 type, having six coupled wheels, a 
four-wheel leading truck, and a two-wheel trailing axle. The 
rear axle has a lateral movement of 5in., controlled by boxes 
fitted with rollers, and there is no radial movement. “This 
road adheres to the narrow fire-box design. The engines 
have cylinders of very unusual dimensions, and they haul 
trains usually made up of sixteen carriages, including several 
heavy sleeping saloons. The principal dimensions are as 
follows :— 


Cylinders ee 28in. x 26in. 
Driving wheels .. 6ft. 

Bogie wheels ft. 9in. 
Trailing wheels.. .. 3ft. 6in. 
Driving wheel base .. 17ft lin. 
Total wheel base.. .. .. .. «. 82ft. din. 
Wheel base of engine and tender. . coft. 

Boiler pressure... at ae 200 1b, 

Boiler, diameter .. 6ft. 

Fire-box ee ee Sift. x 10}ft. 
Tubes, 863 ; diameter 2in, 

Tubes, length 16ft. 6in. 


Heating surface, tubes . 
Heating surface, fire-box 
Heating surface, total 
COURBO RROD iss és tw 4s 
Rail to centre of boiler . 


8186 square feet 
246 square feet 
3382 square feet 
86 square feet . 
9ft. 5in. 





Driving-axle journals F 9in. x 12in. 
Weight of driving wheels ee 71 tons 
Weight of engine, working order . 109 tons 
Weight of tender, loaded ee 63 tons 
Weight of engine and tender... 172 tons 
Coal capacity of tender .. 10 tons 
Water capacity of tender 7000 gallons 
Tractive effort ee. ee 32,500 Ib, 
Ratio of adhesion 4-36 








INTERNATIONAL EXHIBITION AT 
ST. LOUIS. 
No, XL.*—LOCOMOTIVES AND ROLLING STOCK.—IV. 
Electric -locomotives.—Several electric locomotives, 
representing different methods of operation for factory or 






the bogie axles by a silent chain gear. The machine 
weighs about six tons, is 13ft. long, and, with a speed of 
one to four miles an hour, it can run for ten hours on one 
battery charge. It is of 2}in. gauge outside to outside of 
rail heads, and can pass curves of 12ft. radius. The 
battery provides current at 75 volts, and is calculated to 

















Fig. 15—HUNT NARROW-GAUGE ELECTRIC LOCOMOTIVE 


industrial railways and for mines, and including Mr. 
Edison's first electric locomotive, which was operated in 
1880, were exhibited. The car of the C. W. Hunt Com- 
pany—Fig. 15—is of a class that is extensively used in 
manufacturing plants of all kinds, in connection with the 














Fig. 16- BALDWIN-WESTINGHOUSE 2ft. LOCOMOTIVE 

Hunt system of narrow-gauge industrial railways, in which 
all wheels have the flanges outside, the permanent way 
being built accordingly. The underframe of the locomotive 
is of steel, and is mounted on a pair of bogie trucks. At 


| deliver two watts per pound of load. The Westinghouse 
Company exhibited a storage battery platform wagon 
intended for handling material in and around central 
power stations. 

The Baldwin Locomotive Works and the Westinghouse 
Electric Company work in co-operation in the building of 
electric locomotives, the former doing thé mechanical and 
the latter the electrical work. One of the locomotives for 
use on industrial railways of 2ft. gaugeis shownin Fig. 16; 
it is for use with a double trolley wire system, and has two 
jointed trolley arms on the roof. The machine is 11ft. 
long, 9ft. high to the roof of the cab, and weighs 10 tons, 
having a full load draw-bar pull of 3000 Ib. on the level, 
or 4000 lb. at starting. It has four 30in. wheels, each 
axle being driven by an intermediate gear from a 35 horse- 

| power single-reduction motor of 250 volts. The wheel 
base is 5ft., and the rated capacity 70 horse-power at a 
speed of six miles an hour on the level. Fig. 17 shows 
| one of the electric locomotives for mining work, 3ft. 
gauge, using the ordinary single trolley system with 
trolley pole. It is 124ft. long, 4ft. 8in. wide, and 3ft. high, 
weighing 11 tons, on a wheel base of 4ft. 8in., with four 
30in. wheels. It is driven in the same way as the former 
machine by two 50 horse-power, 500 volt, single-reduction 
| motors, giving 100 horse-power for six miles an hour, the 
full load draw-bar pull being 4300 Ib. or 5500 lb. at start- 
|ing. Both machines have rheostatic controllers. 
Near the Mining Building there was a railway of 3ft. 
| gauge, half-a-mile long, operated on the Morgan third- 
rail electric system, such as is used in a number of 
collieries. The third rail is laid between the carrying 
rails, and is a flat rack formed by punching steel bars. 
The rail rests on insulated supports on the sleepers, and 
is protected by having its edges sandwiched between 
longitudinal timbers, leaving a slot only wide enough 
for the contact cog-wheel on the locomotive. This rack 
is laid to one side of the centre line to afford room for 
mules, &c. The system is shown in Fig. 18, where A is 
the cog wheel, B the axle, C the conductor rail, and D the 
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Fig. 17—BALDWIN-WESTINGHOUSE MINING LOCOMOTIVE 


each end of the battery box is a motor, with reduction 
gears, controller, and other apparatus, the motors driving 


*No, XXXIX, appeared April 7th, 





protection and supports of the rail. The locomotive 
weighs about three tons, and is of 80 horse-power; it is 
7ft. long and 3ft. high, working at 250 volts. At the 
| Exhibition it operated a train of mine cars carrying 
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passengers through what was called the “ mining gulch,” 
where various outdoor mining and metallurgical exhibits 
were installed. 

It is rather strange that not a single compressed-air 
locomotive was exhibited. 

An interesting electric car, built by the John Stephenson | 
Company for high-speed service on long runs, and having 
the peculiar feature of being mounted on six-wheeled 
bogies, was exhibited, and is illustrated by Fig. 19. This 
arrangement gives better facility for placing the motors 





| 1892, and the traffic since then has rapidly increased from | 


255 vessels of an aggregate of 19,155 registered tons, | 
to 1482 vessels of 236,551 tons last year; the income | 
from the river and dock increasing from £2123 in the first | 
year to £51,193 last year. 
The increase of trade to the dock has been very much | 
crippled by the condition of the channel leading up to it. | 
Preston is about 16 miles from the sea. For the first 10 | 
or 12 miles the channel has been trained and dredged ; 
for the remainder of the distance to the Irish Sea it | 


| to be deposited is estimated at 2,200,000 cubic 





| sink to the hard bottom of the estuary. 
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Fig. 18—MORGAN THIRD-RAIL MINING LOCOMOTIVE 


and other apparatus, but its principal advantage is in | 
making the car ride smoothly and steadily at high speeds. | 
The car is 61} ft. long over all, 8ft. Sin. wide, and 9ft. Sin. | 
high from bottom of steel underframe to top of roof. It | 
weighs 88 tons, and has accommodation for fifty-two 
passengers in a main saloon, smoking room, and private 
compartment. The bogies have frames of steel joists, 
and are mounted on 36in. wheels, with 6}in. axles and 
journals 5}in. by Yin. The bogie wheel base is 10ft. 4in., 
and the middle wheels have blind flanges, so that the 
car can take curves of 60{t. radius. Each of the end 
axles of each bogie is driven by a motor of 200 horse- 
power, or 800 horse-power for the complete equipment. 
This is an exceptional power. The cars of the Chicago, 
Aurora, and Elgin Electric Railway have four-wheel 


pursues a devious course through sand banks, and the 
dredged channel cannot be maintained at the proper depth 
owing to the shifting sand being carried into it by the 
tides. 

The original idea when the dock was constructed was 
to carry a straight channel out to the Irish Sea join- 
ing one of the channels that then existed at the lower end 
of the estuary known as the Gut Channel. With this 
object in view the clay dredged from the trained channel 
was deposited in the estuary on what was intended to be 
the line of the south side of the channel below Lytham as 
far as the eleventh mile. The influence of the training 
below the point where it terminated was not, however, 
sufficient to drive the water into the straight line in- 
tended, and the navigable course to the Gut Channel had 


recommended by the Board of Trade Commission for 
two and a-half miles. This work is to be spread over 
ten years. The training walls are to be made of clay 
and hard material dredged out of the upper part of the 
channel, which, when this is done, will be carried to the 
depth originally intended. The clay is to be deposited on 
the top of the sand, and it is anticipated that it will 
gradually settle down until it reaches the hard clay at 
28ft. below the surface. These training walls are to be 
168ft. wide at the base, and the quantity of clas that is 
ards, 
which it is believed will be sufficient to allow the clay to 
Provision is 
made for facing the bank above the sand with stone. 
The estimate for this work is £140,000. Power is sought, 
however, to raise £200,000, the balance being for dock 
equipment and other work. No provision appears to be 
made for dredging the new channel through the sand- 
banks, and no reference was made to this before the 
Committee of the House of Lords, and it seems to 
be anticipated that the scour of the fresh water from the 
river Ribble and the action of the tide will be sufficient 
to cut a deep water channel through the sandbanks. The 
scheme as laid before Parliament has been prepared by 
Mr. James Barron, the present resident engineer, Sir 
A. Rendell being the consulting engineer. 








SUCTION GAS PRODUCERS. 
No, II*, 

In the first article under this heading we gave a general 
outline of the theory of the suction gas producer, and 
explained the salient features of the system. We now 
give illustrations and descriptions of some better-known 
plants of this kind. Weshall take them, as far as circum- 
stances will allow, in alphabetica] order. The first 
illustration shows a producer manufactured by the 
Baltimore Machinery Company. It consists of a generator 
in which is contained the evaporator, and is thus of the 
same type as the producer invented by Benier in 1895. 
The steam passes along pipes into the ashpit, and thence 
through the fuel bed. An air heater is used in connection 
with the producer, the steain from the evaporator and the 
hod air meeting on their way to the ashpan. Special atten- 
tion has been-paid to the cleaning arrangements in this 
apparatus. By examining the illustration it will be seen 
that the gases pass through the water seal at the bottom 
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Fig. 19—SIX-WHEELED BOGIE ELECTRIC CAR 





vogies, with a motor of 125 horse-power to each axle, but | to be abandoned, the buoys being transferred to what is | of the purifier, then through the scrubbing grating, which 


the more general practice is to use motors of 75 to 100 
horse-power. 








THE RIBBLE NAVIGATION. 


Tue Corporation of Preston have a scheme before 
Parliament for improving the approach to Preston; and 
the Bill for giving the necessary power for carrying out 
the work and raising the money has already been passed 
by a Committee of the House of Lords after a six days’ 
hearing. The opposition to the Bill came principally from 
St. Annes, the urban authority there being afraid that the 
work would seriously affect the channel past that place ; 
from Southport, which was anxious about the maintenance 
of the deep water pool in front of that town, known as the 
Bog Hole; and from the London and North-Western 
and Lancashire and Yorkshire railway companies who 
objected to the increased rates that would have to be levied 
to meet the payment of the money to be borrowed. 

The career of the Ribble Navigation and Preston Dock 
has been a chequered one. Already six Acts of Parliament 
have been cbtained by the Preston Corporation relating | 
to this undertaking since 1883 when they became the 
owners of the Navigation, and upwards of £1,239,548 
have been expended. When the Corporation came to 
Parliament in 1889 for more money to carry on the 
works, the Committee decided that they. had not 
sufficient data on which to pass the preamble of the Bill, 
and the unusual plan was adopted of referring the whole 
matter to a Commission appointed by the Board of 
Trade. This Commission, after holding an inquiry, made 
certain recommendations, and on the basis of this report 
powers were granted, in a subsequent Session, to the Cor- 
poration to. complete the dock, which during the inquiry 
had remained in a state of suspended animation. 

This dock, which is 40 acres in extent, was opened in 





known as the Penfold Channel, which extends from the 
Irish Sea to within a short distance of Lytham. There 
appears to be some division of opinion amongst engineers 
whether this is not the best and most trustworthy course to 
be adopted, this channel having more or less maintained 
itself through all the changes that have taken place in 
the estuary as far back as information can be obtained. 
However, the Board of Trade Commissioners declined to 
accept this view, and recommended the straight course, 
as originally proposed, and by this decision the Corpora- 
tion were bound, whether right or wrong. 

As previously stated, for several years past the Pen- 
fold Channel has been used for navigation, but the 
effect of the clay deposit from the dredgings extending 


| so far down, is to prevent a direct junction with the 
' trained channel at Lytham, and, in fact, vessels have either 


to turn an almost right angle, or what is known as 


{an S-bend at the eleventh mile, or go over the sands. 


The available depth of water at spring tides with a rise 
of 27ft., is 29ft. 6in. at the lower or sea end; 21ft. 6in. at 
the eleventh mile, where the bend is; and 19ft. for the 
last mile up to the dock. More recently, the S-bend has 


filled up owing to a further extension of the north train- | 


ing wall, and a tortuous channel has opened out through | 
the sands which divides into several narrow tracks useless 
for navigation, and vessels still have to go over the sand- 
banks near the eleventh mile. 

It is evident with a depth at high water of spring tides 
of only 21ft. at a point eleven miles from the dock, and 
of 19ft. outside the dock, the use to the dock is | 
impracticable for large vessels, and such, therefore, have 
to lie in the roadstead at the Bog Hole at Southport, the 
cargoes being barged to Preston. The Corporation bear 
the cost of this, but with such a state of navigation 
the dock is at a very great disadvantage. The scheme 


, for which parliamentary power is now sought is to extend - 


the training walls through the sandbanks in the course | 


is made of wood, from there into a shaving purifier, and 
thence to the engine through a series of screens. It is 
said that the gas is perfectly clean by the time it reaches 
the engine. 

In 1895 M. Benier, an eminent French engineer, 


Fig. i-BALTIMORE PRODUCER 


designed the first suction gas producer that was ever 
made. The plant was not a great success, but this can 
be accounted for, inasmuch as the construction was not 
at all good, and the importance of pages cleaning 
the gases had not been fully realised. The diagram— 
Fig. 2—shows this generator in outline. It will be 
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seen that the generator and evaporator are not contained 
in one shell, but simply connected to each other in the 
usual manner. The steam and air meet in a special 
mixer, and then pass between the inside and outside 
linings of the generator, and subsequently reach the fuel. 
Passing thence they enter the scrubber, which is only a 
water seal, no other provision being made for purifying 
the gas. In order to clean the fire whilst working in his 
later producers, Benier placed the evaporator under the 
fire, and built it in the form of a revolving grate. Although 
this gave better results, it was far from satisfactory. 





















































Fig. 2—BENIER PRODUCER 


The next illustration—Fig. 3—shows diagramatically a 
Benz producer. This type works on the same principle 
as the one just described. The evaporator is separate 
from the generator, and as will be seen from the drawing, 
—is removed some distance away from it. The generator 
and evaporator have a dust arrester placed between 
them. This arrester consists of an ordinary box containing 
a bafile plate, which prevents the dust from being carried 
into the evaporator. The scrubber used in this system 
is slightly different to those used in the Bernier and 
Baltimore apparatuses, coke being the material employed 
for cleaning and cooling the gases. Each of the above 
plants is started by passing air through the producers by 























Fig. 3-BENZ PRODUCER 


means of blowers, which are disconnected as soon as the 
engine commences to work. 

A good apparatus is now being made by Messrs. The 
Campbell Gas Engine Company, of Halifax, Yorks, and is 
illustrated in Figs. 4and5. It consists of two main parts, 
the producer and the scrubber, with a separator placed 
between the two to prevent dust from being carried over 
from the producer. In order to obtain a regular supply 
of gas to the engine, a “gas box” has been placed 
between the scrubber and the engine, in which a small 
quantity of gas can be stored. The producer is con- 
structed on the Bernier system, the generator and 














Fig. 4—CAMPBELL PRODUCER 


evaporator being in the same shell. The steam is generated 
in an evaporator, which is heated by the fire in the pro- 
ducer. The air is drawn into the producer over the 
surface of the heated water in the evaporator, and in 
passing over it takes up the steam, which it then carries 
through the producer to the separator, where the larger 
pieces of dust and dirt are separated from the gas. The 
gas then passes through the coke scrubber, where it is 
completely freed from all dirt before passing into the 
engine. To start the engine all the cocks are 
closed so that no air can enter, otherwise the quality of 


»oke scrubber until it overflows through the pipe pro- 


»vaporator through the pipes shown in the drawing. The 
ire is then started, and when burning properly anthracite 
oal is put in through the hopper at the top. 


she gas is poor. Water is then turned on to the | 


vided for this purpose. Water is then admitted to the | 


After | 


charging hopper having a large capacity, but this cannot 
be seen in the diagram. The gases to be cooled are, in 
the first place, led into the saturator, or boiler, arranged 
int the upper~ portion of the producer, and doors are 
arranged in the producer for the removal of the ashes and 
for cleaning purposes. There are two cast iron scrubbers, 























about ten to fifteen minutes the gas is tested, and, if 
found suitable, the engine is started. When once the 
engine is running the hand fan can be dispensed with, as 
the action is then automatic. 

Crossley Brothers, Limited, Openshaw, Manchester, 
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Fig. €-CRCEELEY PRCOUCER 


make three different types of gas producing plants, suit- | 
able, respectively, for anthracite, coke, or non-caking | 
bituminous coal. Their suction gas plants are made for | 
use with engines from 5 to 300 brake horse-power. The 

general arrangement of the plant is shown in Fig. 6. Ii | 





























Fig. 7—DOWSON SUCTION PRODUCER 


consists of a generator, coke scrubbers, and an expansion 
box to take the place of the gas bag ordinarily used with 
& pressure system. The generator is fitted with a suit- 
able fire-brick lining contained in a cast iron cylinder. 











The fire grate, which is of special design, is fitted with a | 


| London, is shown in Fig. 7. 
| this apparatus is the generator or producer. 
| seen that contained in one shell is the generator sur- 
| rounded by an air jacket, fire grate, vaporiser and hopper. 





Fig. E—CAMPBELL SUCTION GAS PLANT 


placed in series for cleaning the gas. The scrubbers are 
mounted on a convenient box, which also acts as a col- 
lector for the washing water. Coal is introduced through 
the hopper, shown in the illustration, on the top of the 
producer. Cold water enters at the bottom of the 
saturator “ well,” and fills the rest of the saturator to a 
level defined by an overflow pipe. The saturator is flat 
and extends to the outside of the producer. There is a series 
of baftie plates on its under surface which form passages 
through which the hot gas has to pass, giving up its heat to 
the water before going to the coke scrubbers to be cleaned. 
Great difficulty has been experienced in producer gas 
plants by the altering of the constitution of the gas 
when the engine is working under varying loads. When 
a numberof charges to the cylinder are cut out by the 
governor, the steam still continues to be formed, con- 
sequently the subsequent charge is a very “ wet” one, 
and also rich in hydrogen. Crossley Brothers have over- 
come, this difficulty by having one or more cocks opening 
from the air space above the water in the saturator into 
the open air. When the engine is running at light loads 
the steam escapes through these openings. When fuel 
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Fig. 9-KOERTING PRODUCER 


containing much tar is used a rotary tar extractor and 
sand dust scrubber have generally to be added to the 


| plant. 


A section of the suction gas plant manufactured by 
the Dowson Economic Gas and Power Company, Limited, 
The principal feature of 
It will be 


The plant works on the regenerative system, all the air 


; used for making the gas being heated by what would 
| otherwise be waste heat. 

for heating the fuel before it reaches the combustion 
| zone. 


The waste heat is also utilised 


The hand fan, shown on the extreme left of the 
diagram, is used for starting. The heat efficiency of the 
Dowson plant is extremely high, and Mr. D. Clerk, in the 
James Forrest lecture last year, said it had been proved to 
be as great as 90 per cent.; which means that only 10 per 
cent. of heat is lost in this process of making producer gas. 
The makers guarantee that, with suitable anthracite 
peas, varying in size from jin. to jin., the coal con- 
sumption shall not exceed 1b. per brake horse-power per 
hour. 

The Koerting plant, illustrated in Fig. 8, works on 
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the same principle as the Benz type, already referred to. 
There is a cast iron evaporator fitted with copper tubes, 
which are expanded in. This evaporator is quite inde- 
pendent, and is connected to the generator by the tubes 
shown in the drawing. Another peculiarity of this plant 
is, that instead of having coke in the scrubber, a series of 
wooden gratings is used. The action of the engine is not 
depended upon to draw the air through the generator, a 
small exhauster being used for that purpose instead. We 
shall continue the description of other producers ina 
later issue. 








IMPROVEMENTS IN ENGLISH LIGHT- 
HOUSES. 


DvurinG the past eighteen months three out of the four 
electrically illuminated lighthouses under the control of the 
Corporation of Trinity House have been provided with new 
and modern optical apparatus superseding the 
previously in use. These lights are those at St. Catherine’s 
in the Isle of Wight, the Lizard in Cornwall, and the South 
Foreland in Kent, the only other electric lighthouse con- 


trolled by the Trinity House being that at Souter Point, on | 


the coast of Durham. 

The apparatus formerly at St. Catherine’s consisted of a 
second order—700 mm. focal distance—dioptric lens having 
sixteen sides and exhibiting a single flash at intervals of 30 
seconds, the flash being of 5 seconds duration. 

The apparatus consisted of lens or refracting elements only, 
with 97 deg. vertical angle. 
year 1888, the optic being illuminated by a modified Berjot- 


Serrin lamp deriving its current from a series of De Meritens | 


alternators running at 600 revolutions. The De Meritens 
machines were driven by steam engines. 
were of two sizes, 50 mm. and 60 mm. diameter respectively, 
of fluted pattern, the current being 145 ampéres at 40 volts. 
for the 50 mm. carbons. The lens panels were formed with 
the internal faces concave in plan, instead of plane as in 
ordinary cases, in order to increase the natural divergence 
and, consequently, the length of flash. 

Until the installation of the new Lizard light, this 
apparatus undoubtedly was the most powerful of all lighthouse 
installations, electric or otherwise, in the United Kingdom. 


The candle-power of the beam has never been officially pub- | 


lished. The optic itself was of considerable interest, no other 
apparatus having been constructed before or since with such 


lenses | 


This light was established in the | 


The carbons in use | 
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a wide vertical angie of refracting elements. On the installa- 
tion of the new apparatus in November, 1904, the old optic 
was removed and re-established at the South Foreland, 
where it replaces a third-order fixed light optic established 
in 1872. 

The new apparatus at St. Catherine’s consists of a second 
order—700 mm. focal distance—four-sided optic, with a 
vertical angle of 139 deg. The refracting elements are 
eleven in number, ten rings and a bull’s eye, having a total 
vertical angle of 80 deg., the remainder of the vertical 
section being made up of reflecting prisms. No provision is 
made for extra horizontal divergence. 

The optic is mounted on a revolving table, which itself is 
carried upon a cast iron annular float revolving in a bath of 
mercury on the now well-known system adopted for modern 
flashing lights. The mean diameter of the mercury bath is 
5ft., the total weight of the revolving parts, and consequent 
displacement of mercury, being about two tons. The mercury 
bath is of cast iron in bolted sections, and is carried upon six 
cast iron columns, arrangements being made for lowering the 
bath when required for the examination of the float. The 
brackets supporting the bath are removable, and three port- 
able screw jacks are provided, which are used for sustaining 
the weight of and lowering the bath. The total quantity of 
mercury required to float the revolving apparatus is 816 lb. 

In addition to mercury flotation, a series of both horizontal 
and vertical rollers are provided, the latter for use in the event 


| of any accident rendering the mercury float useless. The ver- 


tical rollers have ball bearings. Normally there is a clearance 
between the roller path on the lens table and the rollers, the 
latter only coming into contact with the path when the mer- 
cury is run out of the bath. The horizontal rollers are for 
the purpose of steadying the apparatus in the vertical plane 
when rotating. 

The lamp platform, and certain prisms used in connection 
with the subsidiary light, to be described later, are carried upon 
a fixed table placed inside the optic, and supported by three 
cast iron columns, which also assist in carrying the mercury 
bath. Underneath this table is placed the rotating clock, 


which, by means of spur gearing acting on an inside annular | 


rack cast on the lens table, revolves the apparatus once in 
20 seconds. The clockwork arrangement supersedes the 
small compressed air motor formerly used for rotating the 


| apparatus, and is driven by means of wire ropes and weights, 


the usual alarm bells and speed governors being provided. 
The focal plane of the main flashing light is elevated 136ft. 
above high water, and the beam is visible between the 
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| bearings of N. 86 deg. W. through N. and E. to 8. 
| 46 deg. E. 

The subsidiary light thrown in the direction of the Needles, 
which has existed since the installation of the earlier appa- 
ratus in 1888, has been perpetuated in the new arrangements. 
It is shown from a window in the tower at a level of 114ft. 
above high water, and is visible between the bearings of 
S. 64 deg. E. and 8. 47 deg. E. The light is fixed red, and 
is derived from the main apparatus, the beams being bent 
and deflected no less than three times before their exit at the 
lower level. The arrangement is similar to that adopted 
many years ago at Souter Point by Sir James Douglass.. A 
fixed holophote is placed inside the optic in the dark or land- 
ward arc, and at the focal plane of thelamp. The holophote 
condenses the light rays from the arc falling upon it into a 
pencil of small angle, which is directed horizontally upon a 
series of six reflecting prisms, which bend the beams through 
an angle of 90 deg. in such manner that‘they pass vertically 
through apertures in the lamp table and lantern floor plates, 
| on to a similar set of prisms placed in a room about 20ft. 
| below, the second set of prisms re-deflecting the beams in a 
horizontal direction through a ruby glass screen and a window 
of sutficient amplitude built into the wall of the tower. The 
lower prisms are curved in plan to give the divergence 
necessary to fill the sector angle of about 17 deg. The 
holophote and reflecting prisms within the optic are 
supported in frames carried from the fixed lamp table. Thus, 
while the main apparatus is revolving, the optical elements 
intended for the subsidiary light remain fixed. 

The arrangement made for maintaining a temporary light 
of sufficient power during the installation of the new 
apparatus is worthy of notice. A small dioptric apparatus 
exhibiting the same characteristic as the new light, viz., 
one flash every five seconds, was erected in the lantern above 
the old apparatus. This optic was arranged with four panels 
making one revolution in twenty seconds, the panels being 
fixed to a steel frame attached to a revolving carriage running 
| on rollers suspended from above and rotated by a compressed 
| air motor. 

The light from the new permanent optic, without the upper 
| or reflecting prisms in position, was exhibited on the 29th 
| November. The upper prisms were fixed in position after the 
| temporary apparatus was dismantled, and on the 10th 
Deceinber, 1904, the light was exhibited at full power. 
The flash is of great intensity, and, under favourable con- 
ditions of the atmosphere, the reflection of the beam in the 
sky can be seen at very much greater distances than the 
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geographical range, which is about eighteen nautical miles, 
In the case of St. Catherine’s, in clear weather the reflection 
has been frequently seen from the Ohanne! Islands, and in 
both cases, St. Catherine’s and Lizard, has been seen at a 
distance of 80 miles. 
No alteration has been made inthe machinery of the 
engine-room. The old De Meritens magneto - electric 
machines, driven by Robey compound steam engines of 50 
indicated horse-power, being still in use. The installation is 
in duplicate, It is interesting to note, as evincing the 
efficiency and reliability of the installation, that during the 
seventeen years that have elapsed since the first establish- 
ment of electric illumination at St. Catherine’s there has 
never been a breakdown of any kind involving the failure of 
the electric current, and the use of the stand-by oil lamp. 
The electric lamps are the same as formerly in use, and are 
mounted inside the optic in duplicate, and so arranged upon 
slides that one can be replaced by the other almost instan- 


NAT 


_FuedLamp taole __ 













Lens table 

















ONE RRRARAMATAMARR 


if 








SY 
SS 
SS 





Fiz. 4 MERCURY BATH AND FLOAT 


taneously. The incandescent petroleum vapour lamp is alsc 
kept within the optic ready for ignition. 

The general arrangement of the new apparatus is shown ip 
Figs. 1, 2,3, and in the engraving below. A section of 
the mercury float and bath is shown in Fig. 4. 

It will probably occur to the average electrical engineer 
that the retention of De Meritens alternators of antiquated 
type at an important lighthouse station is a policy open to 
criticism. It must, however, be remembered that alternat- 
ing current is almost essential for electric lighthouse 
illumination. Continuous current is practically unsuitable 
for use with the ordinary forms of apparatus owing to the 
peculiar and non-uniform distribution of the light rays from 
the arc. TheDe Meritens alternators are wonderfully trust- 
worthy and simple in working. Their electrical efficiency is, 
of course, not high, but in the peculiar circumstances of a 
lighthouse establishment, where the men in charge of 
machinery are for the most part unskilled, and where 
reliability is of the first importance, the retention of these 
machines has many advantages. If we turn to the French 
lighthouse service, with its twelve first-class electric light- 
houses, we find that all but two installations are provided 
with De Meritens alternators, the exceptions being at 
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Fig. 5—INTENSITY OF FLASH 


stations established in 1895 and 1897, where single-phase and 
two-phase Labour alternators are installed.* 

The former electric lights at the Lizard were two in 
number, of fixed character, and installed in towers 
placed 223ft. apart on the Lizard Cliff. The lights were at 
practically equal elevation, and were so placed that by keep- 
ing the two in line they would on the one side clear the 
Wolf Rock and on the other the dangerous Manacles. 

The new light at the Lizard is installed in the east tower, 
at an elevation of 230ft. above high water. When first 
established in October, 1903, the period of the light, as above 
mentioned, was 5sec. In June last year the rotation of the 
apparatus was accelerated to produce a flash of ‘13sec. 
every 3sec. The optical apparatus is identical with that 
described in connection with St. Catherine’s, except that 
there is no provision for a subsidiary low light, the holophote 
and deflecting prisms being omitted. The lamps are of the 
same pattern as used at St. Catherine’s, and use current at 
40 volts. 

The stand-by lamp provided with the new apparatus is of 





* Vide Toe ENGINEER, “ Lighthouse Engineering at the Paris Exhiti- 


the Matthews’ incandescent petroleum vapour pattern, with 
55 mm. diameter mantle.* 

Tbe electric generators are De Meritens alternators 
running at 600 revolutions, the motive power being Brown’s 
caloric motors and oil engines, the former having been at this 
station since 1878, 

The two fixed electric lights at the South Foreland, which 
have been in existence since 1872, were, during 1904, super- 
seded by a single flashing light installed in the lantern of the 
higher of the two towers on the headland at an elevation of 
374ft. to the focal plane. 

The apparatus is the old sixteen-sided refracting optic 
which was removed from St. Catherine’s to make way for the 
new light. This lens has been briefly referred to above. At 
St. Catherine’s it made one revolution in 8 min. In its new 
position its speed of rotation has been accelerated to give one 
revolution in 40 sec., or one flash of *35 sec. duration every 
24 sec. 

ithe alternators and machinery in use are as installed in 
1872, viz., Holmes’ alternating machines, running at 
400 revolutions, with steam motive power. The lamps are of 
the Serrin type. 

The intensity of the beam is probably considerably less 
than when the apparatus was installed at St. Catherine’s, 
the current available being less and the carbons smaller. 

The new St. Catherine’s and Lizard apparatus have been 
designed by Mr. T. Matthews, M. Inst. C.E., engineer-in- 
chief to the Trinity House, to whom we are indebted for the 

















ST. CATHERINE’S LANTERN 


use of drawings and photographs and for information. 
Messrs. Chance Brothers and Co., Limited, of Birmingham, 
the optical engineers, were the manufacturers of both 
apparatuses. 








THE OpticAL CONVENTION.—The programme of arrangements 
for the Convention is now beginning to assume a definite shape, and 
particulars as to what is at present proposed will no doubt be of 
interest. The Convention will be formally opened with an address 
from the president, Dr. R. T, Glazebrook, M.A., F.R.S., Director 
of the National Physical Laboratory, on the evening of ‘Tuesday, 
May the 30th, and the gathering will extend over the four follow- 
ing days, up to and including Saturday, June the 3rd. The 
mornings will be devoted to papers and discussions. In addition to 
the papers, demonstrations of apparatus of special interest will be 
given in the afternoons in the laboratories of the Department of 
Technical Optics of the Northampton Institute. The exhibition of 
optical and scientific instruments will be held in the large hall of 
the Northampton Institute, and will be open daily to the public, 
from 12 to 10p.m., between May 31st and June 3rd inclusive. The 
charge for admission will be 1s, during the day and 6d. after 7 p.m. 
Arrangements for promoting the social interest of the gathering, 
and for providing for the comfort and convenience of members 
attending from outside London, are now being considered by a 
Hospitality and Entertainments Sub-committee. In addition to 
the presidential address, to be given on the Tuesday evening, 
which has already been mentioned, there will be an evening lecture 
by Professor Silvanus P. Thompson, D.Sc., F.R.S., on ‘The 
Polarisation of Light by Nicol Prisms, and their Modern Varieties.” 
On a third evening it is proposed to hold a conversazione, and for 
the Saturday afternoon a visit to the National Physical Laboratory 
at Teddington is proposed, at the kind invitation of Dr. Glaze 
brook, the president of the Convention, Further particulars will 
be announced later, when the programme is more definitely settled. 
It will greatly help towards ensuring the social success of the Con- 
vention if intending members will send in their applications at 
once. The subscription for membership is 5s. The hon. secre- 
tary, Mr. F. J. Selby, Elm Lodge, Teddington, Middlesex, will be 
glad to hear from those wishing to join the Convention. 








THE UGANDA RAILWAY REPORT. 
(From a Correspondent.) 

Tue “ Report on the Construction and Working of the 
Mombasa-Victoria (Uganda) Railway and Steamboat 
service on Lake Victoria, 1908-1904 (Africa, No. 16 
[1904] ),” recently presented to Parliament, marks another 
step in the steady advance which is being made in the 
development of our East African Protectorate. Even 
those Radicals who prophesied the worst when Lord 
Salisbury’s Government, on taking office in 1895, deter- 
mined to make the railway, must be agreeably dis- 
appointed to find that the line is turning out very much 
better than they expected. 

Eight or ten years ago a journey from the sea-coast to 
Uganda was a very arduous undertaking. A large 
caravan had to be collected, with armed guards to protect 
the traveller, his porters, and his baggage from hostile 
tribes; the casualties among the porters, especially in 
crossing the waterless Taru Desert, were numerous ; and, 
while the trip from Mombasa to Uganda is now covered 
by rail and steamer in four days, the expedition of ten 
years ago might be as long as three or even four months 
on the march. The cost, difficulties, and dangers of such 
a journey at that time may be realised by those who 
have read Captain (now Sir Frederick) Lugard’s book, 
“ Our East African Empire,” or the reports, subsequently 
published, of the preliminary railway surveys undertaken 
by Captains Macdonald and Pringle, R.E. 

In the preliminary investigations it was calculated that 
the traffic in view might realise a gross revenue of about 
£60,000 per annum, and that the working expenses might 
amount to about the same figure. In making this fore- 
cast it was assumed that rates would be charged yielding 
average receipts of about 6d. per ton-mile on exports, 
while the passenger fares would range between 4d. and 
3d. per mile, acccrding to class. The statistics given in 
the report show that little more than 2}d. per ton-mile 
on the average is actually being charged for goods, 
although nearly two-thirds of it consists of import traffic, 
carried over unusually heavy gradients. Moreover, 
the third-class passenger is being carried at an average 
fare of less than 4d., although the average cost per 
passenger mile is more than ld. This is an instructive 
example of the railway rule of charging no more than the 
traffic can bear. A halfpenny touches the bottom of the 
East African’s substitute for a pocket, and, if he were 
charged more, he would not travel. Railways, like other 
people, must sometimes incur losses on a paré of their 
business in order to secure an ultimate profit cn the 
whole. 

As a matter of accomplished fact, the Uganda Railway, 
during its first year of regular working, has earned, from 
a volume of traffic much larger than was anticipated and 
carried at lower rates, gross receipts amounting to 
£103,296. It was estimated that the expenditure would 
exceed this by £65,000, but the actual deficit, £60,101, is 
substantially less. It is still more satisfactory to learn 
that, according to a memorandum just issued by the 
Foreign-office, published as a Parliamentary paper 
[Africa, No. 3 of 1895, Cd. 2408], during the year just 
closed the earnings have exceeded the working expenses 
by about £3000, instead of there being a deficit of £45,000, 
as forecasted when the estimates for the year were 
prepared. 

While Sir Georgé Whitehouse was making the Uganda 
Railway, his brother, Commander Whitehouse, R.N., was 
surveying the northern or British half of Lake Victoria, 
and he is now engaged in the survey of the southern or 
German portion of these waters. There are at present 
two steamers in commission, the Winifred and the Sybil, 
each of a nominal displacement of 600 tons, besides the 
tug and lighters which were sent up from the coast by 
rail, refitted, and launched upon the lake. Regular com- 
munication with the German stations on the lake has 
now been established, a third steamer is to be built, and 
the receipts from the lake traffic towards the end of the 
year under review were approaching £1000 per month. 

This lake traffic is a prime factor in the development 
of the revenue-earning power of the Uganda Railway. 
So long as the imports exceed the exports the set of the 
traffic is mainly against the gradients, which are excep- 
tionally heavy. There are, in the aggregate, only about 
100 miles of level road, while the gradients include 191 
miles of under 1 per cent., 93 miles ranging from that 
to under 1} per cent., 99 miles of 1} but less than 
2 per cent., and nearly 100 miles of 2 per cent. It is 
evident that the economical working of such a railway— 
quite apart from the far larger question of the prosperity 
of the whole country —depends, first of all, upon the 
expansion of the down traffic in country produce. So far 
the results obtained in this direction show a remarkable 
improvement, especially during the year under review. 
From less than 22 per cent. for the fifteen months 
ended 31st March, 1903, the proportion of public 
goods carried downwards has risen to about 35 per 
cent. (5704 tons) of the whole amount (16,371 tons). 
Every addition to the down traffic, even at the low rates 
adopted for its development, at once benefits the gross 
receipts and eases the expenditure of the railway, not only 
because a large proportion of it is through traffic, but 
because it diminishes empty running, and provides a back 
load, which for the most partis hauled over favouring 
grades. At the same time, the import traffic has at any 
rate remained stationary, instead of declining, as was 
thought likely, on the completion of the line. 

In conclusion, there are a few points to which the 
British taxpayer’s attention should, for his own sake, be 
invited. He has paid £5,500,000 for a well and truly laid 
line. He has been told that the railway might have been 
constructed at a cost of 24 millions sterling, and it is true 
that an eminent firm of contractors offered to make a 
railway for less than that amount, but it would not have 
been the railway that has been made. Their letter, pub- 
lished in “ Africa, No. 11, 1904,” shows that the offer was 
subject to very significant conditions, of which the most 








tion,” September 28th, 1900, page 311 (Article IIT.). 





* Vide Tar Enornger of November 18th, 1904, page 487 
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and certain limits of curvature wherever they chose. Now, 
of the total expenditure more than half was incurred on 
stores and freights—which can generally be expressed 
and checked in tons and rates per ton—and actually 
exceeded the 24 millions for which, without any attempt to 
go into details, adverse Parliamentary critics insisted that 
the railway ought to have been made. 

Under singularly trying conditions, in an almost 
unknown country, a substantial railway—comparable, 
both in standard and in cost, with our Indian railways; 
not a switchback, sharp-curved makeshift to be re-aligned, 
regraded, and reconstructed with heavy additions to 
capital—has been built for little more than £9400 a mile. 
So far, then, as the cost of its costruction affects him, the 
British taxpayer has good reason to be content with the 
manner in which Parliamentary grants amounting to 
£5,500,000 have been expended. 

Unless money voted for railway purposes is to be diverted 
into other channels, however, it now behoves him not only 
to make sure that the railway capital debt is reduced by the 
cost of houses built out of the railway grant, but now 
occupied by officials belonging to other departments, but 
also to keep a keen eye on the manipulation of the revenues 
of the railway, and to see that its full gross and net 
earnings are duly credited to the railway, and not dissi- 
pated in other directions. There must be no attempt to 
exclude the cost of conveying officials and stores belonging 
to other branches of the Administration from its proper 
place in the railway accounts and the railway balance- 
sheet. It is essential that the actual out-of-pocket 
expenses—the haulage or running expenses—be scrupu- 
lously credited to the railway and debited to the depart- 
ment for which services are performed. If experience 
has proved that, in order to fix responsibility and ensure 
economy, this principle must be applied to the engineering, 
locomotive, carriage and wagon, and other internal 
departments of a railway individually, it would be 
iniquitous to abandon it in the case of external depart- 
ments of the Protectorate Administration. The amount 
involved is very considerable, and, if the railway is not 
strictly credited with the actual cost of services rendered 
to others, the responsibility of each branch of the 
Administration for railway services performed on its 
behalf will be effectively masked; the railway manage- 
ment will be burdened with expenses which it can neither 
control nor even check; a largely swollen deficit will 
appear in the next railway balance-sheet; and all hope 
of the declaration of a net revenue fairly earned by the 
railway, and its application to its legitimate purpose— 
the payment of the interest on, and the reduction of the 
railway capital debt—may be forthwith abandoned. It 
is scarcely likely, however, that the Treasury experts 
have not kept carefully in view, so far as they are 
informed, the proper treatment of funds furnished by the 
British taxpayer. At the same time, as his responsible 
guardians, it is their business to ascertain whether there 
is solid foundation in fact for the rumours in Mombasa 
with regard to the diversion of parts of the Parliamentary 
railway grants to Protectorate purposes; and, if so, to 
upset at once a policy of misappropriation, the evil 
results of which will not be confined to an unjustifiable 
inflation of the railway deficit. 








INSTITUTION OF NAVAL ARCHITECTS, 

Tue forty - sixth meeting of the Institution of 
Naval Architects commenced on Wednesday, Lord 
Glasgow, the President, in the chair. The pro- 
ceedings began with the reading of the-report of the 
Council, from which we learn that during the past 
year the Institution has made satisfactory progress. 
There is an increase in the total number of members on 
the roll of the Institution, but the associate class, which 
reached its greatest numerical strength four years ago, 
shows a slight tendency to fall off; this, however, is more 
than counterbalanced by the additional numbers of pro- 
fessional members elected, which cannot but strengthen 
the position of the Institution as a representative body. 
A step in the development of the organisation of the 
Institution is the formation of the Student Class, in 
accordance with the resolutions passed last year; and 
the first election of students will take place at the forth- 
coming meeting. It is hoped that this new class will 
help to increase the professional strength of the Insti- 
tution. 

The treasurer’s report shows a satisfactory financial 
statement of the year’s working. 

The Council have had under consideration during the 
past year the question of the alteration of the rules for 
the election of Vice-presidents and members of Council, 
and, following the recommendations of a representative 
Committee of their body, have drawn up certain amend- 
ments to the rules, which were submitted for the approval 
of the members. By these new rules, if adopted, the 
Council hope, in the first place, to widen the basis of 
representation upon the Council; and, secondly, to pro- 
vide, without detracting from the distinction of the office, 
for a more regular flow of promotion of members of 
Council to the office of Vice-president. 

In accordance with the resolution passed at the last 
annual meeting of the Institution, the Council appointed 
a Committee, including representative shipowners and 
members of the Institution, to consider a scheme for the 
establishment—in connection with the National Physical 
Laboratory at Bushy—of an experimental tank for 
research work in the resistance and propulsion of ships. 
As a first step the Committee communicated with 
several leading shipbuilding firms who had previously 
given conditional promises to assist in the establishment 
of an experimental tank, and with other representative 
bodies connected with shipping, in order to ascertain 
whether, under the altered conditions now contemplated 
in regard to research work, their support would be 
probable. The response has been, on the whole, favour- 
able and conditional promises have been received 





amounting to an aggregate of about £6000 out of the 
£15,000 required for the construction of the tank, 
together with certain promises of annual subscriptions 
towards the cost of maintenance over a term of years. 
From the representations made to them, however, the 
Committee are of opinion that, owing to the present 
unsatisfactory conditions prevailing in the shipping and 
shipbuilding industries, it is not desirable to make an 
immediate appeal to the shipowners and shipbuilders 
generally. While this postponement is considered advis- 
able by the Council, they are of opinion that the inquiries 
made have so far had a satisfactory result, and indicate 
that the object in view will be successfully accomplished 
when the conditions of trade have improved. Further 
steps will be taken as soon as appears desirable, 

The Council have to record with deep regret the death 
of a distinguished Vice-president, the Earl of North- 
brook, who joined the Council of the Institution during 
his tenure of the office of First Lord of the Admiralty 
in 1881. A vacancy being thus created in the list of 
non-professional Vice-presidents, the Council have unani- 
mously elected the Earl of Selborne to that office, and 
they have much pleasure in announcing his lordship’s 
acceptance. Among the other deaths that have occurred 
during the past year are those of Messrs. G. L. Watson, 
the well-known yacht designer, and a valued member of 
over twenty years’ standing ; of Mr. Beauchamp Tower, 
whose researches into the problems connected with the 
motion of ships at sea formed the subject of interesting 
contributions to the “ Transactions;” of Mr. W. H. 
Wilson, of Messrs. Harland and Wolff; of Mr. R. S. Scott, 
of Greenock ; of Mr. H. G. Spence, of Stockton-on-Tees ; 
and of Mr. F. T. Marshall, of Messrs. Hawthorn, Leslie, 
and Co., whose early death ended prematurely a career 
that was full of promise; while among the Associates 
occur the names of Admiral Church and Mr. A. G. 
Dryhurst, for many years secretary to Lloyd’s Register 
Society. 

Following upon the generous offer of a scholarship of 
£50 a year which Mr. Yarrow made last year, as stated 
in the annual report for 1904, the Council are happy to 
announce that a second offer upon the same lines has 
been made by Dr. F. Elgar, Vice-president and treasurer 
of the Institution, and has been gratefully accepted by 
the Council. These scholarships, which will be confined 
to studeuts of the Institution, will be offered for com- 
petition in rotation with the Martell Scholarship ; and, as 
each one is tenable for three years, there will therefore 
be a competition held annually, instead of, as heretofore, 
only once in three years. 

The Council for the ensuing year were then nominated, 
and the ballot for members:handed to the scrutineers. 
Sir W. H. White then moved the adoption of the 
alteration in the rules foreshadowed in the Council's 
report. He said that although the existing system works 
well, yet there is a very large number of individuals who 
wish for and deserve the -honour of being made Vice- 
president. Under the rulesthe number is limited. It is 
proposed, therefore, to establish a new class of honorary 
Vice-presidents, and this was the more desirable because 
it was essential that the coast districts of the country 
should be more fully represented than they were at present. 
It was also proposed to increase the number of Council 
members. The motion was seconded and carried unani- 
mously. The President then presented a prize to Mr. A. 
W. Johns for his paper “On the Normal Pressures on 
Thin Moving Plates.” The President then delivered his 
annual address. 

He began by/a reference to; the internal affairs of the 
Institution, which was largely a reproduction of the 
Council’s report, and went_on.to consider the shipbuilding 
returns, which form, as it were, the barometric readings 
of this industry, and illustrate the depression which has 
marked the shipbuilding business, not in this country 
alone, but throughout the maritime world, and they bring 
out the fact that other countries have, relatively to the 
importance of their shipbuilding trade, suffered consider- 
ably more than ourselves. Thus France, which in 1902 
launched—exclusive of warships—over 192,000 tons, last 
year turned out but little over 81,200 tons. The chief 
factor in this reduction was the continued absence of new 
large sailing vessels, the construction of which was 
abandoned owing to the withdrawal of the bounties. In 
the United States, the collapse of the Shipbuilding Trust 
has been followed by a marked shrinkage of the output of 
mercantile tonnage, only 238,500 tons having been 
launched, as against 433,200 in 1901. This has been 
partly counterbalanced by activity in warship building 
both in the American Government dockyards and private 
yards, the warship tonnage launched last year in the United 
States having reached the unprecedented total of 170,885 
tons—an amount only once exceeded even in British naval 
construction. For the United Kingdom, the figures show a 
slight increase over the returns for 1903, although the 
output is considerably below that of the years 1898 to 
1902, but the work in progress throughout the year has 
continued to show a satisfactory increase, and on 
December 31st last there were some 150,000 tons more 
of mercantile steamers in hand than at the corresponding 
period of 1903. It must not be forgotten, however, that 
high tonnage generally means low freights, and that our 
friends the shipowners are sorely troubled as it is by the 
difficulty they experience in obtaining remunerative 
freights. This in turn reacts upon shipbuilders, whose 
interests in the long run are identical with those of the 
shipowners. A gradual return, therefore, to the larger 
outputs of a few years ago, keeping pace with the expan- 
sion of trade which we hope for in the near future, is to 
be preferred to sudden jumps that often bring renewed 
depression in their train. Signs are not wanting of a 
brighter prospect in the near future, as peace, which has 
for the past twelve months been banished by the clash of 
arms in Manchuria, and the booming of naval guns off 
Port Arthur, may, we hope, be soon restored. Then, 


if no unexpected complications arise, we may reason-. 


ably look for a general revival of trade throughout 
the world. Turning to the administration of the naval 





affairs of the country, he defended the new policy 
of the Admiralty, and pointed out that the obsolete 
ships just sold were the best of their kind when built, 
He noted an interesting feature in the development of 
that most modern class. of warship, the torpedo boat, in 
the inclusion of a new type, the “ ocean-going destroyer, 

which figures for the first time in this year’s estimates, 
Owing to the great part that has heen played by the 
destroyer in the naval engagements in the Far Hast, 
and the interest which attaches to the study of the 
structural strength of these vessels, the performance 
of the new type of torpedo-boat destroyer will be watched 
with interest. It is a noteworthy fact that in modern 
warship construction, the policy of increased size an: 
power which appears to have found general favour i), 
most navies, for the larger ships of the fleet—the battle 

ships and cruisers—has also been extended to the smaller 
classes as well; and just as the battleship of one 
generation or decade becomes—for size and power—th. 
cruiser of the next, so we may, if things go on at the 
present rate, look for ocean-going destroyers, a few year 

hence, of a size and power to hold their own against our 
cruisers of the present time. And all the time, speed 

that most essential factor in the value—nay, in the ver, 
life—of the modern warship goes on increasing under the 
constant progress in propulsive power, and ever widening 
the gap that separates the warship of to-day from that of 
yesterday, or those of to-morrow. The final report of 
the Admiralty Boiler Committee has been issued, and 
the results of a most important and thorough investiga 
tion have thus been placed before the country; and he 
would like to take that opportunity of referring to the 
debt which the public, and engineers in particular, owe 
to the members of the Committee for their long and 
arduous labours, extending over a period of about 
four years. These gentlemen have done such good 
work for the country that they might be justly proud 
to claim them as fellow members. He then dealt with 
the turbine. The successful passage of the first turbine- 
engined steamer to cross the Atlantic Ocean marks an 
epoch in the history of Transatlantic navigation, and adds 
a fresh triumph to the successes of the marine steam 
turbine. The Allan liner Victorian arrived at Halifax 
on the first day of this month, after a run of 2500 miles 
from Moville—the passage occupying close upon seven 
days. It was not intended that the vessel should, on her 
maiden voyage, attempt to run at high speed, for it was 
desirable that boilers and engines should be allowed 
time to settle down to their work, and, moreover, a longer 
route than usual had to be taken on account of the 
ice-floes. Accordingly, the voyage was not by any means 
a fast one, but if one may judge by the reports that had 
reached them, it was in every way satisfactory, and both the 
passengers and officers were unanimous in their apprecia- 
tion of the comfort and seaworthiness of their vessel. 
His hearty congratulations were tendered to the owners, 
as well as to the designers and constructors, of the 
Victorian on the success of their enterprise, and the best 
wishes of the Institution will follow them for the realisa 
tion of the high hopes that are entertained for the future 
performances of this and other similar steamships. 

The other most important engineering event of the past 
year as regards the steam turbine has been the trials of 
H.M. third-class cruiser Amethyst, which were carried 
out off the North-East Coast last November. As no 
doubt most of those present were aware, this vessel is 
one of the Gem class, and she is similar in design of hull 
to other vessels of her type fitted with ordinary engines. 
An excellent opportunity was thus given for estimating 
the efficiency of the Parsons steam turbines, with which 
she was fitted. The cruisers of this class are 360ft. long, 
40ft. wide, and about 3000 tons displacement. Their 
estimated speed was 21} knots, with 9800 indicated 
horse-power. 

It is, of course, impossible to take indicator diagrams 
in the ordinary way from turbine engines, but we may 
judge of the performance by the rough test of speed. 
Vessels of this ciass fitted with ordinary reciprocating 
engines will steam about 22} knots as a maximum, but 
the Amethyst made over 23} knots, the actual advantage 
being 1°29 knots, or 5-45 percent. Speed, however, as they 
all knew, is purchased at the expense of other qualities, 
and may easily be too dearly bought. This brought them to 
the question of fuel expenditure, and here we find results 
that may lead to controversy. At the higher speeds the 
turbine machinery appears decidedly more economical in 
fuel, whilst at lower speeds the reciprocating engines have 
the advantage. At 10 knots aton of coal would, according 
to published figures, carry the Amethyst 7°42 miles, whilst 
the Topaze, a sister ship with reciprocating engines, would, 
on the same consumption, steam 9°75 miles; the differ- 
ence in favour of the reciprocating engine being 2} miles. 
That was a very substantial advantage. At 14 knots the 
superiority of the older type of engine is less marked ; it 
has fallen, in fact, to one-fifth of a mile, the miles steamed 
per ton of coal being respectively 6°6 and 6°8. An 
increase of another four knots in speed quite reverses 
the position, for at 18 knots the Amethyst steamed 4°8 
miles for a ton of coal burnt, and the Topaze 3°7 miles, a 
difference of 1,4, miles in favour of the turbine. At 20 
knots the Amethyst ran 4°22 miles, and the Topaze 2:9 
miles per ton of coal burnt. At 23°6 knots, a speed the 
Topaze did not reach, the Amethyst would steam a little 
over 2 miles per ton of coal, whilst at 22 knots the Topaze 
would cover 1°89 miles per ton. These are the published 
figures, and it is for naval strategists to draw their con- 
clusions whether the gain in maximum speed, with a 
lower rate of coal consumption, is more than equivalent 
to greater radius of action at the lower speeds. The coal 
capacity of these ships is 750 tons, and if we imagine the 
exigencies of war to require a voyage of 7300 miles with- 
out coaling, the Topaze would be able to carry out the 
duty, whilst the Amethyst could not, her radius of action 
being but 5570 miles.. The question arises, however, 
whether, in time of war, these small cruisers would be 
able to jog along leisurely round the globe at a speed of 
10 knots. If, for strategical reasons, 18 knots were 
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needed, and a voyage of 3600 miles were contemplated, 
the Amethyst could accomplish it on her coal supply, but 
the Topaze could not; or, to put the matter another way, 
if the voyage were 2770 miles, the limit of steaming for 
the Topaze at 18 knots, the Amethyst would arrive at 
the rendezvous with enough coal to fight an action, 
and to afterwards steam for between seven and eight 
hundred miles at 18 knots, or about 1000 miles at 
14 knots, and proportionately further at 10 knots. 
The figures quoted represent actual results, but it was 
fair to repeat that the steam turbine was under some 
disadvantage in the trials made, as her auxiliary 
machinery was not arranged on the most approved plan. 
He concluded with an allusion to the recent per- 
formances of that most modern type of marine motor, 
the internal combustion engine. The continued pro- 
gress and popularity of this engine in its application to 
the so-called “ motor boat’ has been upheld during the 
past year. Fresh records have been made in the speeds 
attained by this type of craft, and others are looked for 
in the near future. These results are the more remark- 
able when it is remembered how short is the length of 
boat with which these runs have been made. That 
a 40ft. boat should be propelled at a speed of 30 statute 
iniles an hour, as has recently been done, is in itself 
a wonderful achievement, and when to this virtue of 
peed are added the many features of convenience 
attaching to this mode of propulsion, the economy of 
pace and fuel, the economy of labour and attention, the 
saving of weight, and the instant readiness for action, 
it is hardly to be wondered at that great hopes are 
based on the extended sphere of usefulness of the motor 
boat in both the naval and the mercantile marine. 
The first paper read was by Mr. W. E. Smith, 

DesicN or THE ANTARCTIC EXPLORATION 
VEssEL Discovery,” 


“ON THE 

This paper depends for its value on the very com- 
plete specifications by which it is sapplemented. 
But the interest of these is, of course, very limited, 
because the number of ships built for Arctic or Antarctic 
exploration is also very limited. It is impossible to 
abstract the paper to any good purpose. The author 
discussed at length various details, and explained the 
reasons why special features were introduced. He 
began by saying that the Antarctic exploration vessel 
Discovery, under the guidance of her gallant command- 
ing officer, Captain R. F. Scott, R.N., C.V.O., and of her 
gallant officers and crew, has completed a long and very 
successful voyage. As the design of the vessel involved 
many special features not ordinarily dealt with by naval 
constructors, he had, as the designer of the vessel, been 
requested by the Council to place on record the special 
features of her design and of the details of her construc- 
tion, and to indicate, so far as matters of general interest 
are concerned, the manner in which the design of the 
vessel was evolved. The complete drawings and speci- 
fication accompanying the paper are in themselves 
sufficient information to enable the naval architect to 
construct a similar vessel or to make improvements 
thereon, but he held that it is always a matter of great 
interest to become acquainted with the origin of things. 
He proceeded, therefore, to deal with the side of the 
question indicating the genesis of the design. 

The second paper read on Wednesday was a description 
by Colonel N. Solliani of 

* THe ARMOURED CRUISERS KasuGA AND NISSHIN, 
IMPERIAL JAPANESE Navy.” 

We must postpone the publication of even an abstract 
of this communication. The discussion which followed 
it was of no technical interest. Dr. Elgar desired that 
the warm thanks of the Institution should be given to the 
author for-the minute details with which they had been 
favoured. Sir Nathaniel Barnaby followed with a similar 
expression of gratitude, and a graceful reference to the 
kindness and courtesy with which the Italian naval 
authorities had received him many years ago. Admiral 
Fitzgerald said interest was intensified by the fact that at 
that moment the ships might be fighting. Sir John 
Thornycroft followed suit, and Sir William White, who 
was in the chair, in closing the discussion, could do no 
more than repeat what had already been said. 

A paper by Mr. Herbert Rowell! on 


‘Tae Russian VoLUNTEER FLEET,” 


was then read. Its technical value was limited. Its 
principal interest,was due to its completeness as the best 
description that has yet appeared about a small fleet of 
ships which have had a good deal of international import- 
ance. There are certain’ statements in the paper 
concerning the machinery about which we shall have 
more to say at another time. There was a very small 
attendance, and there was no discussion. 

A few words from Professsor Biles, who wished to 
— the displacement, brought the proceedings to a 
close. : 

The annual dinner took place at the Hotel Cecil on 
Wednesday evening. Lord Glasgow, the president, was 
in the chair, and was supported by a large company of 
gentlemen eminent in the domain of naval architecture 
and engineering. 








THE engineers on the steamer Matoppo, on her maiden 
voyage from London to Capetown, and thence to Baltimore, per- 
formed the remarkable feat of fitting two new propeller blades on 
the high seas in a gale. Two blades had been carried away, and 
the = became unmanageable, and drifted 200 miles, Eight 
hund tons of cargo were shifted from the after-hold to the 
forward deck, raising the stern, but driving the bows dangerously 
deep into the waves. A staging was hung over the stern, and the 
crew, in gangs of six, worked on this with ropes round their waists. 
According to the Baltimore correspondent of the Standard, after 
five days’ anxious and exhausting labour the new blades, weighing 
23 tons each, were fitted successfully. 





ITALIAN NAVAL PROGRAMME. 





THE Italian Estimates for the years 1905-1906 contem- 
plate the construction of a variety of ships, some of which 
are sure to attract the attention of naval experts. The 
following information, based on official reports, illustrates 
the points of greatest interest of the new programme. 
The figures given in brackets, for every ship or group of 
ships, represent the percentage of completion of that 
vessel or class at the end ot the financial year 1905—June. 

The 1905-1906 estimates comprehend :— 

(1) Construction of four battleship-cruisers—Vittorio 
Emanuele (47), Regina Elena (66), Roma (18), Napoli (31). 

(2) Construction of two armoured cruisers, “A” (4) 
and “B,” the first building, the second to be built at 
Castellamare. 

(3) Outfitting of the two transports Sterope (100) and 
Bronte (100). 

(4) Construction of a ship “ C,” for blockading services, 
to be built at Venice. : 

(5) Fifteen torpedo boats, building—four at Genoa (40), 
four at Naples (55), six at Elbing (65), and one at Spezia 
(30) ; twelve torpedo boats projected (10). 

(6) Five submarines, submersibles—Glauco, 
Squalo (60), Narvalo (60), Otaria (30), Tricheco (80). 

(7) Two coast defence gunboats (20). 

(8) Two tank vessels, Crati (100) and Simeto (100), 
building at Venice. 

(9) Three tug-boats, and other vessels of minor 
importance. 


(90), 


The estimated cost for some of these vessels is :— 


£ 
Vittorio Emanuele and class. ... 1,200,000 each 
Armoured cruisers ‘‘A” and *B” 880,000 ,, 
rin: See Ser teak ose 480,000 ., 
Submarines : 30,000 ,, 
Bronte and Sterope 109,000 ,, 


The total cost of the ships contemplated in the naval 
programme will be £8,409,628. 

The battleships of the Vittorio Emanuele type have 
been described and illustrated in almost all technical 
publications, but something remains to say of another 
type of warship contained in the latest estimates. The 
armoured cruisers “ A” and “ B” have been projected by 
General Masdea, one of the most capable Italian naval 


constructors. The following are their principal charac- 
teristics :— ‘ 
Displacement 9600 tons 
I she nak, Dinca: amitghase bade 224 knots 
Indicated horse-power ..._ ... 8,000 
Length between perpendiculars 430ft. 
Length over all Pe gare’ bee 455ft. 
Breadth, extreme 69ft. 
Draught, mean 234ft. 
Coal supply— 
Normal _.. 700 tons 
PN Se be Riss 2 el Ra ses ee eee 
Armour (Terni plates, figure of merit 2-7)— 
Belt, amidships, thickness ... ... 7fin. 
Citadel, ” 7gin. 
Circular redoubts _,, 6,';in. 
Armament : 


Artillery—Four 10in. guns, 45 calibres, in two double turrets 
Eight 8in. guns, 50 calibres, in four double turrets 
Sixteen 3in. guns, behind shields 
Eight 3-pounders 
Torpedo tubes—T wo broadside, above water 
One astern, submerged 


An original feature of Italian design, the tendency to 
combine in one fighting unit the military qualities of a 
battleship with those of cruising ships, may be observed 
also in these two armoured cruisers. In fact, if the Vit- 
torio Emanuele is a battleship having the speed of a 
cruiser, “A” and “ B” are two cruisers with battleships’ 
armament. The artillery which is to be carried by these 
armoured cruisers will confer on them a decided supe- 
riority, as far as offensive power is concerned, over all 
other vessels of their class and size, building or projected. 
Six-inch guns, which were adopted for the Garibaldi, 
Saint Bon, and Sardegna types, are now regarded as 
obsolete by Italian naval constructors, and have not been 
mounted on any of the new ships. Other countries, it 
seems, are also coming to the conclusion that 6in. is an 
expiring calibre, and that even for armoured cruisers no 
gun between the 10in. or 9°2in. guns and the anti- 
destroyer artillery ought to have a place. One of the 
main qualities of the new cruisers, their speed of 22°5 
knots, can only be profitably discussed when it has 
actually been attained at trials. The estimates, though 
very sanguine in this respect, are quite trustworthy, 
considering that Italian naval constructors, when deciding 
on the power of ships, adopt methods founded on model 
experiments, which have seldom led to serious errors. 
If “A” and “B,” therefore, come up to the expectations 
of their designer, they will possess, on a whole, tactical 
and strategical qualities not inferior to those of the latest 
British types of armoured cruisers, such as the Warrior 
class, of 18,500 tons. Theie protection will defy penetra- 
tion by the guns on most of the less modern armoured 
cruisers, and they will have the advantages over ships 
of the Cressy, Drake, and Devonshire classes, or 
the American Charlestons, the German Fiirst Bismarck, 
and the French Marseillaise, of being able to choose the 
range at which they will engage in an artillery duel. 
For the present, owing to the lack of further information, 
it is not possible to examine the distribution of weights, 
which has enabled the Italian constructors to meet so 
many requirements with a comparatively small dis- 
placement. 

The task of protecting with 7{in. plates a 10,000-ton 
vessel, which has to carry an armament equal, if not 
superior, to that of the Renown or Centurion, and getting 
224 knots out of this vessel, is not easy, and if it 
is accomplished the fact will be worthy of much con- 
sideration by those who follow the progress of naval 
architecture. 











THE Lonpon GEOLOGICAL FreLp CLAss.—This class, conducted 
by Professor Seeley, F.R.S., begins its twentieth year’s season on 
Saturday, 29th April, with a visit to the North Downs at Betch- 
worth. The Field Ciass, which is carried on continuously on the 
Saturday afternoons in May, June and July, affords practical 
teaching in geology by studying direct from Nature the structure 
and modes of occurrence of the rocks in the basin of the Thames 
and adjacent country. Further particulars may be obtained from 
+ all secretary, J. W. Jarvis, F.G.S., St. Mark’s College, Chelsea, 


Motor Boat Race at Monte CarLo.—The Yarrow-Napier 
motor boat came in first at the motor boat race at Monte Carlo, on 
April 1lth, the race being run by launches of 40ft. and under. 
The Yarrow-Napier boat covered the distance of 100 kiloms. in two 
hours twenty-five minutes, averaging a speed of 25-71 statute miles 
an hour. ‘This launch is 40ft. in length, is twic-screw, being 
fitted with two sets of engines made by Napier. She was recently 
tried on the Thames, when the trials were referred to in those 
columns. 

PROPOSED Sports EXHIBITION IN Paris.—The Organising Com- 
mittee of the Sports Exhibition, which it is proposed to hold at 
Paris in 1907, is greatly in favour of the Champ de Mars site, 
because large enough to accommodate all the classes together, as 
being accessible, and provided with ample means of communication, 
while the proximity of the Seine affords the possibility of forming 
a permanent port. The first group is to embrace the theoretical 
knowledge and means of study calculated to favour the applica- 
tion and progress of new means of locomotion ; and the second, 
methods of manufacture and execution in accordance with theory. 
The third and principal group is to comprise automobiles and 
mechanical vehicles ; and the fourth is devoted to ‘‘ technical com- 

etitions and manifestations, in view of developing mechanical 
ocomotion, stimulating the emulation of constructors, and favour- 
ing the discovery of ingenious arrangements.” The proposed 
duration is from May to September inclusive, and a sum of 
2,500,000f. = £100,000 is to be offered in prizes. 

Caisson Disgase.—At Gateshead County-court Tuesday, April 
llth, Wm. Jenkins unsuccessfully claimed compensation from the 
Cleveland Bridge and Engineering Company, Limited, the con- 
tractors of the new high-level bridge works on the Tyne, for 
inzapacitation, which he alleged to have been caused by caisson 
disease and by foul air. It was stated that on 2nd June last 
plaintiff was working in a caisson chamber on the new bridge, and 
was seized with pains in the limbs due to compressed air in which 
he had worked, He was laid up until 8th June. On 27th August 
he worked at the Gateshead side of the bridge, and there suffered 
from foul air from the sewers. The ‘‘caisson disease” was 
admitted by the defendants, but the injury from foul air was not. 
Evidence was called to show that the latter illness was due to 
influenza and stomach troubles. Dismissing the case, the judge 
remarked that until the House of Lords said all such illnesses as 
had occurred to Jenkins were due to accident, he was not prepared 
to hold that they were. He suggested that the House of Lords, which 
was now discussing the matter, should be requested to eliminate 
the words ‘‘ by accident” from the Compensation Act. It would, 
he remarked, save a great deal of troubie. 


Corripor TRAINS ON ScorrisH RalLways.—Hitherto travelling 
in Scotland on the longer railway routes has not been attended by 
the same measure of comfort and luxury which have long apper- 
tained tosouth-going journeys. A noteworthy attempt has now been 
made by the Caledonian Railway Company to provide equal 
facilities for comfort in transit for the passengers between Glasgow 
and Edinburgh and Aberdeen as are ensured for those travelling 
between Glasgowand London. A splendid corridor train, newly built 
for the service, which commenced on the 10th inst., is now run daily 
between Glasgow and Aberdeen, leaving Buchanan-street Station 
at10a.m. A portion also leaves Edinburgh at 9.25 a.m., and the 
return journey is begun at Aberdeen at 5.25 p.m. The train 
consists of six carriages of the side-corridor type, four running 
from Glasgow and two from Edinburgh. The carriages are extra 
long and the maximum of seating accommodation and air space 
for passengers have been obtained by the carriages being built to 
the utmost breadth and height permitted by the gauge limitations 
of tunnels, bridges, &c. The third-class compartments are con- 
structed of mahogany, the unusual width giving accommodation 
for seating four persons on each side. The train is lit throughout 
by electricity, and the lavatories have the novelty of a supply of 
hot water during the winter months. Vibration is reduced to a 
minimum, while the heating apparatus permits of the temperature 
being regulated by the occupants of each compartment. Exclusive 
of passengers and luggage, the train of six carriages weighs 210 tons, 
and there is accommodation for 264 ers. It was built at 
the principal workshops of the Caledonian Railway at St. Rollox to 
the-designs and under the personal supervision of Mr. John F. 
McIntosh, the company’s locomotive superintendent. On the 
6th inst. the train, which has already been designated ‘‘The 
Grampian Express,” made a trial ran to and from Aberdeen, and 
a company of about fifty gentlemen, including Mr. R. Millar, 
general manager; Mr. D. A. Matheson, chief engineer; Mr. J. 
Blackburn, secretary ; Mr. J. F. McIntosh. and other officials of 
the company travelled with the new train and thoroughly 
inspected and tested the appointments of the carriages. 

THE JuNIoR INSTITUTION OF ENGIN®ERS.—A large number of 
members of this Institution visited the Willesden power house of 
the North Metropolitan Electric Power Supply Company, at 
Taylor’s-lane, on Thursday evening, 6th April. In the unavoidable 
absence of the engineer, Mr. E. T. Ruthven Murray, they were 
conducted round by the station superintendent, Mr. F» D Napier, 
and his assistants. The Vice-chairman of the Institution, Mr. 
Adam Hunter, at the conclusion of the visit expressed the 
acknowledgments of the members for all that had been arranged 
for their reception. The continuous current is generated directly 
at a pressure of from 490 to 540 volts suitable for the 2 by 240-volt 
network surrounding the works, and this fixes the average pressure 
of the alternating current terminals of the same generator at 
316 volts, the machines being, as it were, rotary converters driven 
by engines. Step-up transformers with a ratio of 1:9 are 
employed, raising the pressure to an average of about 2850 volts, 
at which it is transmitted to the sub-station. The variable rate 
step-down transformers and rotary converters once more reduce the 
pressure down to that suitable for a 2 by 240-voit three-wire 
continuous-current distribution. The site of the station occupies 
an area of 34 acres, and adjoins the Midland and South-Western 
Junction Railway, to whicn access can be gained to all the great 
northern lines. The boilers are of the Babcock-Wilcox type, 
arranged in pairs, built in glazed brick settings. Draught gauges 
are fitted, and an ‘‘ Ados” registering CQ, recorder. There are 
Hall steam feed pumps, and a Mather and Plattelectrically-driven 
pump, the latter having a special device for effecting its regula- 
tion. The arrangement of steam mains is novel. A jet condenser 
by Ashton, Frost and Co., is provided for the two 300-kilowatt 
sets, while the other sets have their own surfacecondensers. There 
is a cooling plant supplied by Kérting Brothers, on which are four 
lines of spraying jets. The surface of the pond is 30ft. by 200ft., 
and it is capable of dealing with 100,000 gallons of water per hour, 
which is the storage capacity of the pond. All water is softened 
by a Brunn-Lowener apparatus, in which milk of lime and soda is 
used. For the general arrangement and for the design of many 
of the special details of the low tension continuous-current 
switchboard, Mr. Ruthven Murray was responsibie.. His object 
was to arrange a switchboard embodying the distinctive and 
valuable features of the Ferranti high-pressure cellular type of 
switch gear for low-pressure working. The principal feature of 
novelty in the low-tension switchboard is that four separate bus 
bars are provided, and there are ‘‘ Selector ” switches which enable 
any machine or feeder to be connected to any bus bar. The 
battery room contains 250 Tudor cells, with a capacity of 840 
ampére hours at a ten-hour discharge rate. 
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| 
| the Lech should, at its highest, extend only up to the Wer- 
GERSTHOFEN HYDRO-ELECTRIC | tach juncticn—that is to say, about 14kiloms. up the ye 
> QPanp r | To render the construction of this weir possible, the bed o 
POWER STATION. | the Lech River had to be broadened ecu from its normal 
A sTRIKING example of an extensive utilisation of water | breadth—60m.—to 85m. The weir itself was built up of 
power is afforded by the hydro-electric power plants which have | Portland cement concrete in the proportions of 1 : 34 : 7 
been installed of late years in the neighbourhood of Augsburg, | and 1: 4: 8. The depth of water above the entrance is at 


THE 


Bavaria, and which have given rise there to the development of | least 50cm., enabling rafts of 7m. maximum breadth readily 
a powerful industry. 
power of the Lech and Wertach rivers, amounting to upwards 
of 10,000 horse-power, the utilisation of the down-stream power | 


In addition to the up-stream water | to pass through. The power station—Fig. 7, page 870—is 
situated 3 kiloms. below the weir, where a head of 10m. to 
10} m. is available. The station has been designed for five 











Fig 1—-DYNAMO ROOM 


afforded by the junction of the two rivers has recently been | generator sets, each consisting of a Francis horizontal-shaft 
commenced. The Electricitits Aktien-Gesellschaft, formerly | double turbine, of 1500 horse-power output, direct-coupled 
W. Lahmeyer and Co., of Frankfurt-on-Main, having | to either one or two dynamos of the same output, one set 
installed at Gersthofen, at about 7 kiloms. north of the city | serving as stand-by. The turbines are placed beside one 
of Augsburg, a plant of 5000 to 6000 horse-power for the | another in separate compartments, and parallel to the turbinc$ 
generation and distribution of electrical power and electric | house is the dynamo-room, being separated from the former 
light, the existence of this source of power induced the famous | by a wall 260m. in thickness. The switchboard is arranged 
Dyestuff Works of Hochst, to transfer, two years ago, part | in the centre of the dynamo-room. Two sets of lock gates 
of their manufactories into the neighbourhood of Augsburg. | —Fig. 2—have been provided beside the power-house to 
An extension of these newly established factories is at present | allow of traffic being carried on between the upper and 
being carried out, and has given rise to the installation of a | lower channel in periods of low water. The gates have 
further hydro-electric plant on the Lech River. | been arranged so as to have a clear width of 8°6m. and a 

The following particulars as to the water power of the Lech | useful length of 41 m. per chamber. The demand for current 
River available below Augsburg are of interest. After its | undergves great variations, according to the time of the day, 
juncture with the Wertach, near Augsburg, the Lech River, on | remaining during night-time considerably below the normal 
its course of 37 kiloms. to its mouth in the Danube, has an figures. In order fully to take advantage of the times when 
the demand is small, any excess of water”coming over the 
weir is led into a compensation pond, ‘and accumulates 





in length and 54 m. in useful breadth, was also made to join 
the works with the Augsburg-Ulm State road. Five iron or 
wood bridges over the working channel had also to be pro 
vided for. 

The Lech electricity works secured from the very outset a 
permanent consumer in the Hdéchst Dyestuff Works, 
which established an electro-chemical plant on the spot—see 
Fig. 7—to the right-hand side of the power station. This 
firm agreed to use as much as 8000 horse-power day and 
night, both summer and winter. Now, as this electro 
chemical operation required the use of direct current, half of 
the first installation—the full power of which was 6000 
horse-power—had to be equipped with direct-current 
machinery. 

In addition to this consumption on the spot, a transmis 
sion line for connecting any outside consumers to the central! 
station was installed, and for this purpose high-tension 
rotary current was‘resorted to, the scccnd ha'f of the 

















iz- 4—COMMUTATOR 


machinery being designed for three-phase current at 5000 
volts. Units of 1500 horse-power appeared most suitable 
for the electrical machinery. The dynamo-room—Fig. 1 
—contains five sets of turbo-electric generators. Those at 
either end generate three-phase current; those follow- 
ing next towards the middle are direct-current ma- 
chines, while the central set contains both a direct-current 
machine and a three-phase current alternator coupled on the 
same shaft. It is intended to use this double machine as a 
reserve. This combination of rotary and direct-current 
dynamos with a common reserve turbine was chosen with a 
view to secure a saving of first cost. Both machines will, 
of course, be rotated by the turbine, but as either are equal 
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Fig. 2-LOCK GATES 





absolute head of 63 m., corresponding to an average grade 
of 1 in 580. The utilisation of this fal] for power purposes 
has been rendered possible by taking off some of the water 
through a weir, and constructing a lateral channel of a small 
gradient leading to the river. Below the Wertach juncture 


the flow of the river at ordinary low-water level is from 50| demand. The capacity of this pond is about 350,000 cubic 


there so as to be ready for use during the hours of heavy | 





Fiz. 3-DOUBLE TURBINES 


to the full load of the turbine they cannot both be used to 
their full power at one time. 


to 60 cubic metres of water per second. During the 
winter months, however, it falls to some 35 cubic metres 
per second. Powers for the utilisation of the first por- 
tion of the head below Augsburg were granted in 1896 to 
Mr. H. Huber, of Munich, and to the Maschinenfabrik Augs. 
burg, and these rights were purchased by the Lahmeyer Com 
pany, which, in 1898, commenced the construction of the 
weir. The weir—Fig. 6, page 370—is 58m. in breadth, and 
had to be so installed that the level of the dammed water of 


| metres, with 2m. average depth. For connecting the pond The turbines employed are Francis double turbines—Fig. 3 
to the upper water channel a sluice has been provided. | —constructed at the Augsburg Machine Works. Having 
| This would also be used in conjunction with the discharge | regard to the enormous volume of water that has to be dealt 
| channel to the Lech if a complete emptying of the pond | with, and it is stated that it is the greatest ever used in 
and channel should be necessary. A number of other | connection with turbine operation, exceeding even that ofthe 
| constructional works were carried out at the same time. | famous Niagara turbines, the Lech turbines had to be of 
| For instance, a normal-gauge railway, 4°6 kiloms. in length, | extraordinary size, absorbing as they each do 15 cubic metres 
| was laid to connect the power station and the Hochst Dyeing | of water per second when at full load. 
| Stuff Works with the State railway system. A road, 2} kiloms. The direct-current machines are of interest, on account of 
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the heavy currents for which they are designed, and 
these machines, being intended for continuous electro- 
chemical operations, have to be run at full load day and night 
without any interruption. In Fig. 9, page 370, is given a 
veneral view of one of these machines. The twenty-four 
poles are made of wrought iron, having specially-shaped pole 
pieces. The machines work with carbon brushes, and each 
delivers a current of 4500 ampéres. Some idea of the magni. 
tude of the commutators used will be inferred from Fig. 4. 

The design of the pole pieces and the machines generally, 
together with the special arrangement of the brush holders, 
are said to ensure sparkless working, even when heavily over- 
loaded. 

The three-phase alternators are of the fly-wheel type, with 
stationary armatures, the weight of the rotating fields 
being 40 tons, The substantial structure of the armature 
casing will be seen from Fig. 8, page 370. This is made of 
wrought iron, and it is said to be so strong that it undergoes 
no deformation with the greatest centrifugal forces developed. 
The armature itself is built up of sheet iron, the windings 
being placed in micanite tubes in oval slots. The machine 
generates current at a tension of 5000 volts. The switch- 
board, seen to the right in Fig. 1, is remarkable for its 
simplicity, taking into account that it has to deal with as 
many as six machines of 1500 horse-power each. The direct- 
current machines are controlled from the centre of the 
switchboard. The switch levers of the three-phase machines 
are connected by wood rods to the high-tension switches in 
the upper gallery. No high-tension current arrives at the 
lower part of the switchboard, which is immediately acces- 
sible to operation; in fact, only such parts of the three- 
phase generators as carry low tension are connected 
to the measuring instruments. On the back of the switch- 
board are the regulating resistances, bus bars, and finally, 
the distribution arrangements. Oil-interruption safety 
devices, constructed by the Lahmeyer Company, are 
employed. Their action is based on the melting of a wire in 
a relatively small cartridge, after which the terminals are 
rapidly thrown into the oil. Another interesting feature of 
the switchboard plant is the safety device against excess 
of pressure, to guard against which the Lahmeyer Company 
has devised a special apparatus. 

The long-distance transmission conductors start from 
the central station, one set following the left bank of the 
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river to Oberhausen, Pfersee, and Géppingen, with a branch 
line to Gersthofen, while the other goes on the right bank 
over Lechhausen to Friedberg, both conductor systems being 
connected to the cable system of the cityof Augsburg. These 
long-distance conductors have a length of about 35 kiloms. 
Two parallel wires, 8 mm. in thickness, are employed for the 
long-distance transmission at 5000 volts, and in considerable 
contrast to these are the short Hichst conductors, which, 
carrying current at 220 volts, consist of heavy aluminium 
rails 400 sq. cm. in cross section. 

The high-tension current is reduced in pressure to about 
110 volts. The transformers are installed under ground in a 
closed casing, with their switching apparatus in a cast iron 
box above ground, and readily accessible, the method 
employed being shown in Fig. 5. The transformers are core 
transformers, and the large use of mica insulators is claimed 
to dispense with the necessity to employ oil. Further exten- 
sions of this central station are contemplated with a view 
still more to develop the industrial district around it, and in 
order to widen its sphere of action a pressure of 10,000 volts 
will, in all probability, be adopted. 








LONDON ELECTRICITY BILLS. 
No, IV.* 

As soon as the Committee met on Wednesday, the 5th inst., 
Mr. Balfour Browne, K.C., rose and said that his clients, the 
competing companies, were in some doubt as to the exact inten- 
tions of the promoters. A discussion between the Chairman 
and Mr. Balfour Browne, in the course of which the latter quoted 
a statement by Mr. Charteris, that the primary object of the 
promoters was to supply electricity in bulk to existing 
authorised distributors. If that really was the primary 
object of the Bill he was afraid the opponents had misunder- 
stood it. He should like to know the exact position of the 
promoters. Were they going to supply anybody who asked 
them at a maximum price of 14d., or were - Ae going to 
supply only authorised distributors? 

The Chairman asked whether, if Mr. Balfour Browne got 
an answer in the affirmative to the latter question, he would 
withdraw his opposition to the Bill. 

Mr. Balfour Browne said that if the promoters were really 
going to limit themselves in the way suggested by Mr. 
Charteris their Bill was not worth having. 

The Chairman: We must take the Bill as it is, and not 
merely what learned counsel says about it. Shall you 
cease to oppose it ? 

Mr. Balfour Browne said that if the promoters would say 
they would not supply any trade in the district but merely 





authorised distributors, he believed a large number of people 
would withdraw from further opposition. He went on to 
argue that the position to-day was that the promoters were 
not*bound by the maximum price of 14d. at all. In his 
opinion the clauses in the Bill would completely nullify the 
maximum prices in the schedule. 

The Chairman: If we ever get to clauses we shall go very 
carefully into them. 

The Hon. J. D. Fitzgerald, K.C., said that if the opponents 
could show to the Committee that there was any ambiguity 
in the filled-up Bill which would seem to prevent power users 
from getting a supply at the maximum price in the schedule, 
he was willing to correct it. 

The discussion then dropped, and the Committee 
proceeded with the hearing of the opposition of the South- 
wark Borough Council, the chief point in whose case was that 
as there were already four competitors in Southwark, 
the introduction of a fifth would ruin the existing under- 
takers. : 

Mr. Harrison, the borough electrical engineer, was called 
as a witness, and in cross-examination said it was true that 
the charge for public lighting now was more than the pre- 
vious price of gas. The charge, however, was less than the 
price paid by the Westminster City Council to an electric 
lighting company. 

Mr. Vesey Knox informed the Committee that he repre- 
sented the district councils of Llford, Bromley, Bexley, 
Beckenham, Dartford, Wimbledon, Chiswick, and Twicken- 
ham, and the Gravesend Corporation. As their cases were 
very similar, he only proposed to call typical evidence from 
each place. 

Mr. A. P. Shaw, resident electrical engineer at the Ilford 
District Council’s works, said his Council supplied at present 
one in six of the houses in the district, and they had 2000 
consumers for lighting and power. The works were managed 
at a profit, and they had reduced the works cost per unit 
sold from 1°33d. to 1d. At the end of last year they had fifty 
motors, with a horse-power of 301, connected, and he cal- 
culated that the Council supplied about half the horse-power 
in the district. 

Cross-examined by Mr. Fitzgerald, witness said he was by 
no means certain that the Council would have saved 
anything by taking energy from a large power company. 

Mr. McInnes, electrical engineer to the Gravesend 
Corporation, said they proposed shortly to extend the works 
to meet increased demand. The chief power consumer in 
the district was the tramway company. It was true that, so 
far, the undertaking had been worked at a loss, but, with 
time, and the absence of competition, they would make a 
profit. 

Cross-examined, witness said the tramway company paid 
2d. per unit for the first 180,000 units, 13d. for the next 
170,000, and 14d. for anything beyond that. Last year they 
paid an average price of 1°79d. They were bound for all 
time to take their electrical energy from the Corporation, but 
the prices were subject to revision every seven years. 

Mr. Pember, resident electrical engineer to the Dartford 
District Council, said his Council charged 24d. for electricity 
for power purposes, but, under cross-examination, he declined 
to admit that that price was so high that it made it com- 
mercially impossible for manufacturers and others to use 
electrical energy for power. 

Mr. T. Lee gave evidence on behalf of the Wimbledon 
District Council, and in cross-examination said their total 
revenue was £20,360 last year, and of that £470 was received 
from power users. 

Mr. Fitzgerald : How would this Bill hurt you ? 

Witness : We supply the South- Western Railway. 

But that can only be a small amount. What did they pay 
last year ?—£160, 

So you fear that we might compete with you for that ?— 
Yes. 

Mr. Dawson, consulting electrical engineer, was called as 
a witness to give evidence as to the cost to Gravesend and 
Dartford if they wished to take energy from the promoters. 
He said the mains to Gravesend would cost £38,000, and the 
transforming station £4000. Guaranteeing 20 per cent. on 
that outlay meant that Gravesend would have to pay the 
promoters £8400. In the case of Dartford the guarantee 
would amount to £5000. Under such conditions it would be 
impracticable for either place to take energy from the pro- 
moters. Even if Dartford and Gravesend were supplied 
by one main the cost would be greater than the present works 
cost of the local authorities. 

Mr, Clease, on behalf of the Barking Urban District Council, 
submitted that his Council were able to meet all the require- 
ments of the district, and there was no reason for letting the 
promoters in. The promoters would not compete with the 
Council on even terms, but their competition would be of an 
almost brutal character. So severe would be the competition 
that he believed it would spell nothing less than disaster to 
every electricity undertaking in the districts into which the 
aap a sought to enter. He contended that the promoters 
ad absolutely failed to show that their prices in 1910 would 
be less to the consumer than the charges at that time of the 
local authorities. This was an octopus which sought to 
throw its arms not only over the metropolis, but over the 
whole of greater London, and it would be a menace to the 
whole financial system of London. 
After hearing counsel for the Islington Borough Council 
and the Croydon Corporation, the Committee adjourned. 
On Thursday morning, the 6th inst., Mr. Jeeves opposed the 
Bill on behalf of the Kingston Corporation. 
Mr. Reader Harris, K.C., asked the Committee to strike 
out Ealing and Barnes from the promoters’ area of supply 
He said he based that demand on three points. The Bill 
offered no oe to those two places. Both were now 
adequately supplied with electricity, and should the need 
ever arise in future for them to buy energy in bulk there were 
two power companies at their very doors from whom they 
could get such a supply. Secondly, Ealing and Barnes 
would be of no benefit to the promoters. They were residen- 
tial districts in which there was no prospect of factories ever 
being erected, and they were not necessary for the success of 
the scheme, Thirdly, there was no precedent for including 
them in the scheme against their will, while there were many 
precedents for excluding them. The local authorities which 
he represented had embarked considerable capital in elec- 
tricity undertakings, and had incurred serious obligations. 
They had done their duty, and they desired that the 
threatening provisions of this Bill should not hang over them. 
This concluded the cases for the local authorities, and the 
Committee proceeded to hear the opposition to the proposal 
of the promoters to acquire compulsorily land at Greenvich 
belonging to the South Metropolitan Gas Company, and 
land at Fulham belonging to the Gas Light and Coke 





* No, Tf. appeared April 7th. ys 





Qompany. 





The Chairman intimated that he would take no part in 
the decision on the South Metropolitan Gas Company's 
petition. 

Sir Geo. Livesey, chairman of the South Metropolitan Gas 
Company, said the land scheduled by the promoters was 
bought by his company for the purpose of getting a river 
frontage and of constructing a railway to connect their works 
with the South-Eastern Railway. If the promoters got the 
land his company would be in serious difficulty. 

The Hon. J. D. Fitzgerald, K.C., said that the moment 
the promoters knew the importance of the land to the gas 
company, they said they would give it up. He should have 
thought that ought to have settled the matter. 

The Chairman (to witness): Is not that sufficient for 
you? 

Sir George Livesey: Yes, so far, my lord, but they said 
‘* We will withdraw our proposal to take the land if you will 
let us use your railway,’’ and I said that was asking some- 
thing for nothing. 

Mr. Fitzgerald said that was a matter on which the pro- 
moters wished to negotiate with the gascompany. The pro- 
moters wanted to be allowed to take their machinery and 
materials for their generating station across the gas com- 
pany’s railway, and would make payment for that use on 
arbitration terms. 

Cross-examined, witness said he did not think any harm 
would be done to his company if the promoters used the rail- 
way on those terms. 

Mr. Fitzgerald : 
tween us? 

Mr. Balfour Browne, K.C., said there was a good deal 
between the parties. It was monstrous that the promoters 
should bring his clients before Parliament at great expense 
and then drop their proposal, The promoters, however, had 
not withdrawn their proposal to take a wayleave through 
the gas company’s property in order to construct a railway 
for themselves, and he asked the Committee to strike that 
out. There was nothing in the Bill to give the promoters 
aright to use the gas company’s railway, and, therefore, 
they could not get it. 

Evidence was then called in support of the opposing 
petition presented by the North Metropolitan Electric Power 
Supply Company. 

Mr. J. Devonshire, a director of the company, related the 
history of the petitioners, and described their area of supply. 
He asked that Stoke Newington should be struck out of the 
Bill. 

Cross-examined by Mr. Fitzgerald, witness said it was 
true that, on the face of his company’s Bill, it did not appear 
that they supplied Stoke Newington. His company supplied 
the Willesden District Council at 2d. per unit less than they 
could generate electricity themselves. 

Mr. Fitzgerald: From your experience is it a financia 
benefit to local agthorities to be able to get a supply from a 
power company ?—Witness : Undoubtedly. The figures I 
have given you prove that. 

Mr. E. Moon, K.C.: My learned friend is taking advantage 
of Mr. Devonshire being in the box to convert him into a 
witness for the promoters of the Bill. It is rather unfair to 
us 


Then there is nothing in dispute be- 


A somewhat heated discussion took place between counsel 
as to the limits of cross-examination, but the Chairman 
declined to stop Mr. Fitzgerald. 

Mr. Roger Wallace, K.C., on behalf of the proprietors of 
the Kensington and Notting Hill joint station, asked the 
Committee not to allow the promoters to compete with his 
clients, and quoted the evidence of one of the promoters’ wit- 
nesses that his clients had met the existing demand, and 
would be able to meet any further demand which they might 
be authorised to supply in the future. 

In support of the opposition of the South Metropolitan 
Electric Supply Company, evidence was given by Mr. 
Bowden, managing director and engineer-in-chief to the 
company. He said his company had put down 50 miles of 
high-tension mains specially for power purposes. With the 
energy supplied by his company, it was only necessary to use 
static transformers, and these compared very favourably with 
the rotary converters proposed by the promoters. 

Major Cardew said that the two-phase current supplied by 
this company was not out of date, as the promoters sug- 
gested. On the contrary, it was better than the three-phase 
current for a combined power and light load. 

Mr. Ernest Moon, K.C., addressed the Committee on 
behalf of this company. He said the promoters had two 
purposes. One was to supply existing authorities with elec- 
tricity in bulk which could be supplied cheaply because the 
manufacture was concentrated, and the other was to supply 
in competition with the existing companies. The first 
purpose was comparatively harmless, but the consequences 
of the second might vitally affect the present position and 
future prosperity of the company he represented. The pro- 
moters largely based their case on the allegation that the 
existing companies had not done what they proposed to do ; 
but it took time to induce manufacturers to change their 
system of power, and as the result of his company’s efforts 
the price of electricity had gone down steadily, while the 
demand was constantly increasing. Having done the pioneer 
work, it was not fair that this company should be faced with 
the competition of the promoters. 

Mr. Sparkes, engineer to the County of London Electric 
Supply Company, gave evidence on Friday. He said that 
16 per cent. of his company’s output in 1900 was used for 
power purposes. In the following years that rose to 25, 27, 
and 30 per cent., and last year it reached 32 per cent. He 
believed that by 1910 they would increase that percentage to 
45 percent. At the present time large users of power had 
from 10,000 to 11,000 horse-power installed, and smailer users 
accounted for another 9000 horse-power. By 1910 he antici- 
pated that his company would supplant 75 per cent. of that 
steam power by electrical energy. Mr. Merz had said that 
by 1911 the promoters would be supplying 137,500,000 units 
in the industrial area. To do that he must take not only all 
the new business which would be created in the interval, but 
also a large amount of the present business, and witness did 
not think that that anticipation was at all likely to be 
realised. He admitted that a large generating station could 
be erected and equipped more cheaply than a small one, but 
they must look at the cost of distribution as well. Having 
in view the distances proposed in the Bill, he thought it 
possible that in the long run the stations of the existing 
companies would not compare unfavourably with those of the 
promoters. In considering what advantage consumers would 
gain from the administrative company, he found the tariff so 
hedged round with provisions that it was very difficult to say 
what the Bill really did mean. 

Mr. Balfour Browne: Do you see any advantage to the 





consumers as you understand the Bill? 
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Witness: A certain class of consumers might obtain 
an advantage at the expense of the bulk consumers. 

To the consumers generally would there be any advantage? 
—No, a disadvantage. 

Mr. Renwick, secretary to the company, also gave 
evidence, and produced the canvassers’ books to show the 
efforts made by the company to push the use of electricity for 
power purposes. 

The Chairman said the company certainly seemed to have 
done a good deal of hard work. 

Mr. Balfour Browne addressed the Committee at great 
length on the question of precedent. He said that if a com- 
pany was not doing its duty, if it failed in any respect, the 

3oard of Trade or Parliament would be perfectly right in 
saying that, as they had broken their part of the bargain, 
they should no longer have a monopoly of supply. That, 
however, was not the case with the company he represented. 

The Chairman: But there is more than one company 
already supplying in some areas. It is clear that a monopoly 
does not exist in many cases, and we want to see how it is 
that in certain cases more than one company is supplying in 
one area. 

Mr. Balfour Browne replied that the competing companies 
were let in at a time when one company was supplyirg 
alternating current and the other continuous current. 

The Chairman: Is it due to that fact and that fact alone 
that you find competition now taking place ? 

Mr. Balfour Browne: So far as I know, to that fact and 
that fact only. 

The Chairman said it was rather surprising that, if a 
competing company was only admitted because it supplied a 
different sort of current, the original company did not object 
to the change. 

Mr. Balfour Browne said it was the old company which 
made the change. He thought that was the explanation. 
Proceeding, he argued that that competition was very 
different from the competition which it wa; now proposed 
to introduce. The promoters of the present Bill were seek- 
ing leave to pick and choose among power consumers, and to 
take away the best customers from the existing companies. 
There was no precedent in all England for such a thing. 
From his speech Mr. Moon seemed to think it would be all 
right if the promoters merely got power to supply electricity 
in bulk to authorised undertakers. He, however, altogether 
objected to their having any such powers. It was entirely 
subversive of the principles laid down. Those principles 
were that the companies were to spend capital, have the 
profit on it for forty-two years, and then leave something 
capable of supplying the district which the local authorities 
were to buy. But if the companies took their energy from 
the promoters, and scrapped their generating stations, the 
local authorities would have nothing to buy, and would be 
handed over, bound hand and foot, to the Administrative 
County Company. The present companies had been doing 
their duty, and they were quite capable of comtinuing tosupply 
the wants of London. Hypothesis upon hypothesis had 
been put before their lordships, bat no case of public interest 
or necessity had been made out, and he asked the Committee 
to reject the Bill. 

This concluded the case for the opponents of the Bill, and 
the Hon. J. D, Fitzgerald, K.C., proceeded to reply on behalf 
of the promoters. He submitted that the scheme put for- 
ward in the Bill was the only proper way of dealing with the 
supply of electrical power in London. It was only in this 
way that they could ensure to consumers of electricity in 
London that cheap supply of power which was necessary to 
enable the manufacturing interests in London to be put on a 
par with their rivals, whether in the provinces or abroad, 
and the only way to remove the reproach that clectricity was 
dearer in London than in any large town in the United 
Kingdom. 

Counsel went on to argue that the maximum prices in the 
schedule were real and not sham prices. His speech was not 
concluded when the Committee adjourned till Monday, the 
9th inst. 

On Monday Mr. Fitzgerald continued his reply, and dealt 
with the maximum prices. He said that if a man only 
wanted a supply of electricity for one or two hours a day he 
would be entitled to have it at 14d. per unit. Another class 
of consumer would be given the opportunity of paying £1 per 
quarter per kilowatt, and 4d. per unit. Thus a consumer 
using one kilowatt for eight hours per day would for 624 units 
per quarter pay £1, and foreach unit at $d. £1 6s., making a 
total charge of £2 6s., which worked out at less than nine- 
tenths of a penny per unit. Withany increase in the number 
of hours the power was used the price would be decreased pro- 
portionately. As the price rose dividends would fall, and so 
the sliding scale gave absolute security of equitable charges. 
As to the clause giving the company power to purchase existing 
undertakings, it was inserted in order to give opportunity to 
a local authority or a company carrying on business at a loss 
to transfer its undertaking to the promoters by agreement and 
with the consent ofthe BoardofTrade. The promoters, however, 
attached no special value to it. The omission of any clause in the 
Bill permitting the purchase of the promoter’s undertaking 
by a local authority was due to the facts of the case and to 
the recommendation of the Joint Committee of the House of 
Lords and the House of Commons, over which Lord Cross 
presided, that where sufficient public advantage was shown 
power might be supplied over an area including the areas of 
several local authorities, involving plant of exceptional 
dimensions and high voltage upon conditions different from 
those found in existing Acts. 

The chairman said the Committee had no intention of 
departing from the recommendation of Lord Cross’s 
Committee. 

Mr. Fitzgerald said his contention was that the absence of 
power to purchase involved no injustice to any party con- 
cerned. An existing company would not be prevented from 
keeping up its generating station, but if the directors found 
it a commercial advantage they might abolish their generat- 
ing plant and buy electricity in bulk from the promoters. 
When the local authority came into possession the adminis- 
trative company would continue to supply in bulk on advan- 
tageous terms, or the local authority would have the option 
of erecting their own generating station. Proceeding to 
deal with the question of competition, counsel said the 
majority of the decisions of Parliamentary Committees were 
in favour of including districts whether the authorised 
undertakers in them consented or not. The Electric Light- 
ing Act of 1888 clearly contemplated competition. No com- 
pany ever had the right of monopoly, nor would the pro- 
moters get a monopoly. There never was a bargain that the 
existing companies should have a monopoly for forty-two 
years. Their Provisional Orders were granted on the under- 
standing that they might be competed with. With the 
bulk of the companies, however, there would be no competi- 





tion of any kind by the promoters, and with regard to the 
four companies in the industrial area there would only be 
competition for 8 per cent. of their existing business. Com- 
petition of that kind did not justify the expressions used that 
this Bill was an attempt to crush these companies out of 
existence. It was nothing of the sort. There would be 
competition, but the promoters would compete largely 
for business which the existing companies had never 
acquired, and which, as long as they continued carrying 
on their business on the present terms, they never could 
acquire, because their prices were too high. By pass- 
ing this Bill the Committee would not be setting up an 
absolute monopoly or creating a huge trust which would 
crush out the undertakings of local authorities and com- 
panies. Both local authorities and companies would remain, 
and for the greater part of their business there would be no 
competition. He would point out to their Lordships that if 
they thought there was any real danger of the creation of a 
monopoly or trust in this Bill, Pariiament could insist upon 
any safeguard that was proper to prevent anything of the 
kind. Indeed, the remedy was in their Lordships’ own 
hands. There were various competing Bills over practically 
the whole arca which the promoters asked to be given, and 
it was open to the Committee in addition to the passing this 
Bill to pass one or more of the other Bills. 

The Chairman: To pass them all ? 

Mr. Fitzgerald: It is open to you to pass them all, my 
Lord, but I don't ask you to do it. Counsel added that, in 
conclusion, he had only to say that this was a project which 
had been designed by gentlemen who were thoroughly con- 
versant with the subject of the supply of electricity. very 
detail had been thought out, and every estimate which had 
been put before the Committee had been based upon actual 
figures. Behind the scheme were a number of promoters 
whose financial ability to carry it out was undoubted. They 
were ready to carry it out, and in the public interests of 
London as a whole he asked the Committee to say this Bill 
might proceed 

At the conclusion of counsel’s speech, the Chairman said 
that before they could proceed farther he must consult Lord 
Romilly, who had been prevented by illness from attending 
the last two sittings. 

The Committee adjourned, without fixing a date for the 
resumption of the proceedings. 








SYPHONS FOR DIVERSION OF THE RIVER 
BRESLE AT TREPORT. 


TREPORT is a French port situated a few miles north-west 
of Dieppe. Recently, operations were undertaken to divert 
the waters of the river Bresle into a separate outfall. The 
new outlet communicated with the sea by means of sluice 
gates, and was cut off from the canalised part of the river by 
the intervention of a plain earthen dam, as in the annexed 
longitudinal section. ‘To effect the diversion a system of 
syphons was employed, buried in the dam, in a vertical plane, 
perpendicular to the axis of the canal. In determining the 
number of the syphons, their diameter, and their relative 
positions, it was necessary to ensure the fulfilment of two 
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especial conditions. 
demands of the discharge, and the other to place the saddles 
or concave portions of the upper elbows as high as possible, in 
order to diminish the risk of leakage along the line of tubing 
in the bank. 

The syphons are of the same type as those previously used 
at Trouville, Mittersheim, and Honfleur. They consist of 
one or more systems of two syphons, with their ascending 
and descending legs arranged as in the figure. Of the pair 
of syphons, the smaller acts as an auxiliary or assistant to 
the other. It commences to draw automatically as soon as 
its saddle is covered with water, equal in height to a third 
of the internal diameter of the tube. The water soon circu- 
lates therein with a considerabie velocity, depending upon 
the difference of level of the two mouths of the syphon. As 
the result of its motion, it tends to exhaust the air in the 
second and larger syphon by means of a pipe, termed a sucker, 
joining the summits of the pair of syphons. When a suffi- 
cient vacuum has been established in the larger or working 
syphon, it feeds itself, although the saddle may be appreciably 
higher than the water level. 

At Tréport the fall of water is small, not exceeding 6ft. 
When this is the case experience has shown that it is 
not possible to impart to an auxiliary syphon of large 
diameter sufficient power of suction to exhaust the air in the 
main syphon to the extent required. The difficulty is sur- 
mounted in the following manner :—A pair of syphons, 2°7ft. 
in diameter, are first installed at such a level that they work 
automatically when the water in the canal reaches the proper 
height. These two syphons bring into play two others of the 
same diameter placed above them, which are used, in their 
turn, to actuate in the manner already described the main 
syphon having a diameter of 4°3ft. The four are shown in the 
section by broken lines. When the whole five syphons are 
working they may give a discharge greater than that calcu- 
lated. Sluice gates are fixed to the installation at the up- 
stream end, and the joints of the pipes are run with lead. It 
will be seen in the engraving that holding-down bolts pass 
through the tops of the syphons, and are anchored to a solid 
block of masonry built into the embankment. The upper 
ends of the four auxiliary syphons are placed vertically, so as 
to allow them to be closed by moyable timber gates, Upon 
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| the up-stream side, the mouth of the main syphon is termin- 
ated by a straight section inclined to the axis of the tube, for 
the purpose of facilitating the entrance of the water. At 
the lower end wrought iron valves are fitted to the 
five syphons, so as to prevent the sea water entering at the 
rising of the tide. 

The working of the Tréport syphons is a very simple 
operation. Starting from the tops of the syphons, the five 
tubes are brought into a horizontal cylinder completely 
closed at one end, and at the other furnished with a cock, by 
means of which it can be placed in communication with the 
outer air, At ordinary times the cock is closed, but opened 
whenever the syphons are to be cleared. This installation ha: 
been in use for some time, and given very satisfactory 
results. Its total cost was £2100, including £1400 for the 
earthwork and masonry, and the remainder for the syphon; 
and fixing. 

Some very interesting notes are appended to the origina) 
description of this work. M. Herzog, Ingénieur des Ponts 
et Chaussés, introduces some general formule for the calcu 
lation of syphons, and also those applicable to the dimensions 
and conditions of the example at Tréport.* He analyses the 
laws governing the canal at high tide, and demonstrates that 
the outlets, including syphons and sluice gates, are sufficient 
to discharge the water accumulating in the canal during 
the strongest tide, even before the sea has completely gone 
down. 








THE ASSOUAN DAM. 

Sir Wo. WILLCOcKs writes to the Egyptian Gazette as follows :— 
‘* As the controversy about the Assouan dam has interested many 
who are not hydraulic engineers by profession, I here make an 
attempt to explain the matterin a popular manner. I do this with 
the less hesitation because, though in the ancient world it was 
believed that no mortal lifted the veil of Isis and lived, and con- 
sequently Nile gauges were hidden away on islands or built in the 
hearts of temples and connected by subterranean passages with the 
river ; in our modern world many of us live with Isis unveiled, and 
find her often as interesting as she is beautiful. Now water exerts 
an equal pressure in every direction against any object which 
restrains it, and consequently the water held up in the Assouan 
reservoir presses horizontally against the dam where it touches it, 
and strives to throw it over. If this same water can find its way 
under the dam o——— porous veins or weak strata, it exerts this 
same pressure vertically up against the bottom of the dam, and 
tries to lift it off its base. The dam can therefore be subjected to 
two pressures : one certain and horizontal, trying to push it down 
the cataract ; the other uncertain and acting vertically upwards, 
trying to liftit off itsbase. The first is exerted everywhere and 
at all times. The other only when such conditions are present as 
allow of its being exerted. 

‘* When the Delta Barrage was taken in hand in 1884 this question 
was thoroughly threshed out, and ample allowance made for the 
porous substratum. See the word ‘submerged’ in the bottom 
paragraph of page 260, and the diagram on page 269 of the second 
edition of ‘Ezyptian Irrigation.’ At the Assiout Barrage, the 
same allowance was made for at Assiout as at the Delta Barrage. 

, we were on a porous sandy foundation. See the bottom paragraph 
of page 26 and the bottom diagram of page 27 of ‘ Egyptian Weirs 
aid Regulators.’ While some hydraulic engineers have laid more 
stress on the upward vertical pressure of the water, others have 

insisted that the water under 
pressure moves away particles of 
sand from unsound horizontal 
strata, and undermines the work 
and thus causes settlement. Both 
views are tenable, 

‘“*It was on this account that | 
refused to have anything to do 
with dams built on Egyptian 
sandstone or limestone. Sach 
rocks in Ezypt are all horizont- 
ally stratitied and _ therefore 
dangerous. If they had been 
stratified vertically or at a steep 
inclination, they would have 
been safe on this head. Granite, 
if you go down deep into it, is 
specially good on this head. Its 
veins, if well followed down—and 
they were well followed down at 
Assouan—become narrow and 
practically always vertical—they 
were vertical at Assouan. It 
is on this account that I have 
no fears for the raised Assouan 
dam along its entire length 
where the 180 under-sluices 
are, prcvided the apron is thoroughly repaired, and the ordinary 
system of waterfalls constructed on the repaired aprons, such as 
are constructed below all waste weirs or sluices after they have 
| been tested. The only part of the whole dam which I consider 
| unsound is a small length of solid dam between the Duke of 
| Connaught’s foundation-stone and the first sluice on the East, 
Here the dam was built on poor stuff. At the time the dam was 
built I strongly advocated throwing an earthen bank up-stream of 
this place, making the bank some 50 m. wide and planting a garden 
on it. This would have looked well and rendered the place 
absolutely stable. The water would never have come near it. 
Such, I contend, should be done to-day, whether the dam is raised or 
not raised. But this is no part of the dam proper, it is only a 
masonry wall tying the dam to the eastern blaff of granite which 
here bounds the Nile Valley. 

‘‘Summing up, we may say that at the Assouan dam we have 
against us (1) the known calculable forces of the water trying to 
overturn the dam ; and (2) certain other greatly minimised but 
possible forces trying to lift it off its We have for us (1) 
the whole weight of the dam, which, with wide factors of safety, 
is capable of resisting all the known forces by its weight alone ; 
(2) we have a structure built of the most tenacious cement mortar, 
while in our calculations we have assumed that it is built of mud ; 
(3) we have a rock whose veins are notoriously vertical, and 
therefore safe, and, moreover, these veins are bounded on either 
side by solid granite, to which the dam is tied by neat cement 
mortar thrown in by thousands of barrels, while in our calculations 
we have assumed that we might have thrown in so much plum 
jam ; and (4) we have a foundation taken down into granite rock, 
regardless of expense, and supervised in every detail by sound 
engineers. When, therefore, we are in a position to ward off all 
the known forces which can come against us, and, moreover, have 
armed ourselves with extraordinary auxiliaries to help us against 
all possible adversaries, and have chosen our own ground, and 
deliberately prepared it with ungrudging expenditure of money ; 
when we have done all these things, then, at the critical moment, 
to be prepared to stand our ground in perfect assurance of success 
is soldiership in war, and soldiership in engineering.” 


Sc 


Swain 
- 











Mr. Henry ADAMs.—Old students of Mr. Henry Adams, who 
desire to add their names to the address which is to be presented 
to him on his retirement from the Professorship of Engineering 
and Surveying at the City of London College, are requested to 
write to Mr. J. L. Crouch, 29, Basinghall-street, E.C. 


* « Annales des Ponts et Chaussées,” ler trimestre, 1¥04, 
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RAILWAY MATTERS. 


{ue Western Pacific Railroad is said to be fully 
financed. Construction will begin without delay, and the Boca and 
Loyalton Railroad has been purchased, 


A CERTIFICATE has been filed by the U.S. Secretary of 
stateat Albany for the £4,000,000 increase in Erie Railroad capital, 
which makes the total capitalisation £39,400,000. 


On the railways of the United Kingdom there is one 
Jocomotive and thirty-six vehicles per mile of line. In the United 
“tates there is only one per four miles of railway, and thirty-six 
vehicles per mile, 

Ix September.last the railways of the Mexican 
|topublic had a mileage of 10,310. This tigure refers solely to the 
j'oderal lines, and does not include those of the States or belong- 
jinx to companies. 

\Ve understand that the Great Northern Railway Com- 
pany bas commenced running a regular rail motor service between 
Hlatteld and Hertford. Instead of supplanting the present train 
service, this rail service is supplementing it by four journeys each 
ate 


TE engineers of the London and North-Western Rail- 
way Company have placed in the Crewe and Wolverton works 
orders for the construction of a number of motor cars to be worked 
by steam. ‘These are intended for use in the London and Man- 
chester districts. 


Tre traffic receipts of the German railways in 1904 
were satisfactory both in the passenger and the goods department. 
At the end of 1904 the length of line was 29,628 miles, while the 
entire system of normal gauge railways open to traffic throughout 
the German Empire covered close on 34,380 miles, 


Tue Board of Trade have recently confirmed the 
Portsmouth and Hayling Light Railway Order, 1905, authorising 
the construction of a light railway in the borough of Portsmouth 
and in the rural district of Havant, in the county of Southampton, 
including a conveyor bridge over the Langstone channel. 


Tat Great Central Railway Company has decided to 
issue to contractors on its line bicycle season tickets. The charge 
for distances not exceeding twenty-five miles for twelve months is 
£3 183.; for one month, 7s. 6d. For above twenty-five miles and 
not exceeding fifty miles the charge is £7 163. yearly and lds, 
monthly. 


Tue production of all kinds of rails inthe United States 
in 1904amounted to 2,284,711 gross tons, against 2,992,477 tons in 
1903, a decrease of 707,766 tons, or 23-6 per cent. The production 
of Bessemer steel rails in 1904 amounted to 2,137,957 gross tons, 
against 2,946,756 tons in 1903, a decrease of 898,799 tons, or over 
27-4 per cent. 

Ture Mexican National Railway completed its broad- 
gauge line to the frontier, and through trains were running before 
the end of last year, thereby shortening the distance between the 
city of Mexico and New York, and allowing the transfer of goods 
ani passengers acrors the border without the necessity of having 
to change cars, 

ANOTHER single-phase electric railway has been put into 
service in the United States, The Bloomington, Pontiac, and 
Joliet Electric Railway, designed to run from Bloomington, III., 
to Joliet, Il., through. Pontiac and Dwight, Ill., has been put into 
operation on a length of about 10 miles from Pontiac. A trolley 
line voltage of 3000 volts is used. 


Since the purchase of the New York and Ottawa Railroad 
by the New York Central Railroad Company the latter has determined 
torebuild the road between Cornwall and Tupper Lake, which will 
bs operated under the Vanderbilt system. The change is necessary 
to make the New York and Ottawa tracks suitable to the heavy 
rolling stock of the New York Central. 


By the extension of the Vera Cruz and Pacific Railway 
travellers can go by train—with the exception of a very short 
distance which is wanting to connect this railway with the National 
Railway of Tehuantepec—from New York through the various 
States of that Federation, and cross the border into and traverse 
the whole of the Republic of Mexico as far as Salina Cruz, where 
connection can be made with the steamers on the Paci:ic Coast. 


Tue Engineers’ Committee of the Ministry of Ways of 
Communication has decided on the construction of a railway bridge 
toconnect Kasan with the various other railway systems in addition 
to that which already serves the town. The new bridge will be 
built over the Volga at Sviyasjka, and will surpass in length the 
Sysran Bridge of 5040ft., which is at present the longest railway 
bridge in Russia, The construction of the bridge is to begin not 
later than May next. 


Tue Atchison, Topeka, and Santa Fe Railway Com- 
pany is laying some portions of its road with rails weighing 101 lb. 
a yard. These rails have a foot 6in. broad, and it is thought this 
may render the interposition of steel plates between rail and 
sleeper entirely unnecessary. The fish-plates used with these 
rails are constructed so as to embrace the foot closely. The 
practice of this line is to place the nuts that secure the boits of 
the fish-plates alternately inside and outside the rail. 


THE new locomotive that is being built for the Southern 
Pacific Railroad by the International Power Company is being 
awaited with some interest, as, according to the /ron Age, it will 
be of radically different construction from anything now in use. 
If the experimental trial proves successful more will be ordered by 
the same railroad company immediately. The engine is to be a 
combination of tho Diesel engine and the HoadJey-Knight patents 
for internal combustion oil burning eugines. A Hoadley-Knight 
improvement to the Diesel engine, recently patented, is claimed to 
nearly double the power of the engine, as each stroke, instead of 
each alternate one, says our contemporary, is made a working 
stroke, 


AccorpInG to a paper read before the Society of 
Engineers by Mr. W. Pollard Digby,. there are in the United 
States 57 passenger cars per 1,000,00U passengers, and 1288 freight 
cars per 1,000,000 tons of freight carried. In Great Britain there 
were respectively 42 passenger carriages «nd 1619 goods wagons 
apportionable to the same duties. The lack of British passenger 
mileage and of mileage statisticsrenders this comparison not wholly 
satisfactory, and no exact parallel offers itself for contrast with 
American figures under this head, which shows that the number 
of passengers ‘carried one mile per mile of line stood in 1902 at 
99,314, as against 81,333 in 1894. Similarly, the tons carried one 
— fy mile of line have increased from 457,252 in 1894 to 793,351 
in . 


Tue report of the directors of the Nizam’s Guaranteed 
State Railways Company made up to December 31st shows that 
there was an increase in the gross earnings from the broad gauge 
system of Rs, 3,32,377, and a decrease in the expenditure of 
Rs. 19,315, the working expenses being 35-5 per cent. of the gross 
earnings, or 6-98 less than in the corresponding half of the previous 
year. The saving in the working expenses is due to the fact that 
in the corresponding period of 1903 there was exceptional ex pendi- 
ture in repairing damages done to the line by floods. The net 


earnings of the railway, after deducting £6088 payable to the 
(overnment of India on account of the Bezwada Railway, amount 
to £93,322, The board recommend the payment of a dividend on 
the stock of the company at the rate of 5 per cent. per annum for 
the half-year ended* December 31st, 


NOTES AND MEMORANDA. 


Ir is calculated that the mass of the solar corona is 
not necessarily greater than 25,000,000 tons. 


INCANDESCENT gases under slight pressure give light 
composed of lines, but under pressure, a continuous spectrum, 


CAREFUL experiments on the weight of crowds recently 
carried out by Professor L. J. Johnson, of Harvard University, 
show that it is possible for this to reach the high figure of 181°3 Ib. 
per square foot of floor surface. 


A very fair idea of the difficulties which have to be 
overcome by the Thames Conservancy Board in dealing with 
floods can be formed from the fact that one inch of rain upon 
the watershed above Teddington—3812 square miles—is equal to 
a river 670 miles long, 240ft. wide, and 10ft. deep. 


In Golden Gate Park, San Francisco, there has been 
installed a large windmill of the familiar old Dutch type for pump- 
ing water. With the wind at ten miles an hour it develops 4-65 
horse-power, and at thirty miles an hour the horse-power is 126, 
Its daily pumping record in June, 1904, ranged from 5460 gallons 
to 371,397 gallons against a gauge pressure sometimes of 32 1b. and 
sometimes of 53 1b. 


Tux Home Secretary has furnished a list of accidents 
which are alleged to be due to motor vehicles, and known to the 
metropolitan police authorities. This list is from June, 1904, to 
March, 1905, 7.¢., nine months, and states that 1315 accidents 
occurred to property and 479 to persons, cf which 79 were serious 
and 15 fatal. Motor cycles caused 127 of such accidents to property, 
and 166 to persons, of which 16 were serious and 4 fatal. 


Durine last year the American newspapers reported no 
fewer than sixty tly-wheel explosions. One of these, at McKees- 
port, Pa., killed one man, seriously injured three others, and 
caused damages estimated at £20,000. over believes that the 
true factor of safety is too often unknown, and that in the few 
instances where it has been determined the figure arrived at is con- 
fusing, because it is a factor referring to the strength of the wheel 
instead of to the speed of the engine. 


AccorpInG to the annual report of the Thames 
Conservancy Board, during the year sewage from seven places, 
representing a population of nearly 14,000 persons, had been 
diverted from the streams connected with the Thames, and works 
for purification of the drainage were now in operation at nearly all 
the towns and populous centres. The inspection of farms, manu- 
factories, private residences, and other scattered premises had been 
continued, and in 154 instances pollution had been diverted from 
the streams. 


Tue Ancona (Italy) Provincial Council have unani- 
mously voted a monetary prize for the best scheme for utilising 
the water power of the Sentino for electric lighting and other 
industrial purposes, and possibly for an electric railway to connect 
the two lines which run on each side of the Misa Valley. It has 
been proposed to dam up the Sentino and construct a reservoir 
capable of holding 15,000,000 cubic metres of water ; this, with a 
fall of 40 m., would furnish about 1200 horse-power. This project 
would involve an expenditure of about £80,000. 


A sTATEMENT of the number and net registered tonnage 
of vessels, and the receipts for tonnage dues from 1885 to 1904, 
submitted at the meeting of the Thames Conservancy Board this 
week, shows that in 1904 the number of vessels paying dues was 
49,081, and the net registered tonnage of those vessels was 
25,689,414. The amount of dues paid was £64,773, which showed 
a decrease of £476 compared with the amount paid in 1903. A 
comparison of the figures for 1904 with those of 1885 showed an 
increase in the registered tonnage of 53-24 per cent. 


Execrric fuses are of two distinct kinds, viz., high 
tension and low tension. In the low-tension system, which is 
gradually superseding the high, the fuse head consists of two 
insulated copper wires, joined by means of a thin platinum bridge, 
which, owing to its high resistance to the electric current, becomes 
incandescent when the current passes. This bridge is inserted in 
a capsule containing an explosive mixture, and the whole is her- 
metically sealed inside a detonator before being issued from the 
works. The fuse is fired in the ordinary way by a magneto 
exploder, 


On the 28th ult. H.M.S. Chelmer returned to South- 
ampton from the Clyde, where she carried out her official speed 
and radius of action trials, She is the second vessel to complete 
her trials out of the fifteen similar ships ordered under the Navy 
programme of 1903-4. The Chelmer is a twin-screw torpedo boat 
destroyer of the 25}-knot River class, Length, 225ft.; beam, 
23ft. 104in.; displacement, 550—600 tons ; indicated horse-power, 
7500-8000. She was ordered from Messrs. John 1. Thornycroft 
and Co., Limited, on November 24th, 1903, and was built at their 
Chiswick Yard. 

WE learn that the decision of the Comptrolier of the 
Australian Patent-office not to convert ordinary State patents 
into Commonwealth patents has been upset, and that now the 
obvious meaning of the Patent Act, namely, that any State 
patent can be at once changed into a Commonwealth patent, and 
thus the renewal fees on the various State patents can be 
avoided, is maintained; further, a patent for a single State 
patent is now extended to the entire Commonwealth of Australia 
at a cost of little, if any, more than paying a single tax on one 
of these patents. ‘This decision appears to be final. 


Tur most perfect screws ever constructed were pro- 
bably those used by the late Henry Rowland in his micrometer 
ruling machines for making diffraction gratings. The rulings on 
these were of two grades, one having about 15,000 and the other 
25,000 lines to the inch. The ruling, says the Hngineering and 
Mining Journal, was not as fine as in some of the celebrated 
Nobart’s bands, used in microscopic tests ; but the value of Row- 
land’s rulings consisted in the accuracy of their width and position ; 
the latter feature was correct to the hundred-thousandth of an 
inch. With these gratings Rowland measured the position of the 
solar spectrum lines. 


So successful has been the manufacture of military 
rifles at the factory established in Quebec by Sir Charles Ross, 
that it is now proposed that Canada shall make her own cannon. 
The purpose in establishing the rifle factory in Quebec was to 
make the Dominion independent of English manufacturers, who, 
in the event of the interruption of communication, might be 
unable to supply rifles for the Canadian troops as rapidly as 
desired. The results have been entirely satisfactory. Now that 
the Canadian artillery is to be enlarged and re-armed with a more 
modern gun, it is held by military experts that the new ordnance 
should be made in the Dominion, 


Durinec the past year the Thames Conservators’ 
dredgers continued the work of improving and deepening the 
river.to the eastward of London Bridge, and at the present 
time the depths in the navigable channel at low-water spring 
tides are as follows :—Between London Bridge and the Thames 
Tunnel, 14ft. ; between the Thames Tunnel and the Royal Albert 
Dock, 16ft. ; between the Royal Albert Dock and Crossness, 18ft. ; 
between Crossness and Purfleet, 22ft.; between Purfleet and 
Gravesend, 30ft. ; and between Gravesend and the Nore, 26ft. 
The difficulty in maintaining the dredged depth in Barking 
Reach, a short distance below the entrance to the Royal Albert 
Dock, still continued, and the desired depth of 22ft. at low 





water through the reach had not yet been permanently attained. 











MISCELLANEA. 


AN inquiry kas been held into an application by the 
local authority at Leyton to borrow £5000 for electric lighting. 


Tue production of coal by the Natal collieries during 
February was 86,924 tons, compared with 59,353 tons in February 
last year. 


AN inquiry has been held into the application of the 
Norwich Town Council for sanction to borrow £30,000 for electric 
lighting purposes. 

Tue Holborn and Finsbury Electrical Exhibition, 
which ciosed its doors on Wednesday, April 3rd, was visited by 
nearly 50,000 people during the short run of its existence. It 
was in every way a success, 


UnpovustTeDLy, says the British Consul at Berlin, the 
iron industry, the manufacture of machinery and instruments, 
and the electrical and chemical industries, at present form the 
centre of industrial life in Germany. 


Tue Bristol docks engineer, Mr. W. W. Squire, has 
given particulars of the works which are proposed to be carried 
out, comprising six new bridges in place of the old ones, the 
estimated cost of which, in all, is £34,000. 


At Southend-on-Sea, where the tramways and electric 
lighting undertakings are owned by the Corporation, returns just 
published show a great demand for electric lighting, the consump- 
tion in three years having increased from 200,000 units a year to 
800,000. 

As the result of the inquiry held at Blackpool recently 
by an inspector of the Board of Trade, an account of which we 
gave in a recent number, the Board have issued an crder prevent- 
ing the remova: of shingle from the shore between Blackpool and 
Rossall. 

TE Worcester Chamber of Commerce has met with 
a very general response from bodies invited by the chamber to 
send delegates to a conference at Worcester to consider a proposal 
for the formation of a trust for the control cf waterways in the 
Severn district. 

THe Millport Town Council have adopted a water 
supply scheme by Mr. T. O. Niven, C.E., who suggests a reservoir 
with a capacity of 15,000,000 gallons, the cost of which, with 
filters and piping throughout the town, and all other necessary 
work, he estimates at £5915. 


TuoucH they still adhere to the opinion that the 
turbine will be the marine engine of the future, the directors are 
not quite convinced of the suitability of turbine boats for their 
trade, said the chairman at the meeting of the General Steam 
Navigation Company on Monday last. 


Oprosition is being offered by Northern farmers and 
the general public to the Manx Motor Car Bill, now before the 
Legislature, on the ground that a 20-mile speed limit is excessive 
and dangerous on mountainous and country roads. It is urged 
that motorists should be limited to a maximum speed of 14 miles. 


Ir is reported that the expedition organised by the 
Corporation of Western Egypt have discovered a plentiful supply 
of water, at a depth of 145ft., by the aid of the keystone drillers, 
and that it has been established that on the large area of land 
lying 20 miles north of Kharga a copious supply of water flows 
freely a few feet below the surface. 


On the occasion of the visit of the French fleet to Spit- 
head, the British Motor Boat Club is arranging an international 
motor boat race to take place between the lines of the British and 
French battleships. The Club has also arranged its opening 
meeting at Kingston-on-Thames for Saturday, May 6th, when it is 
expected a large number of motor boats will gather together. 


Tue Belfast and County Down Railway Company has 
decided to introduce new steam rail motor cars for local service 
between Belfast and Holywood. The latter town is some four 
miles distant from th@ city, and as traffic between the two places 
is very congested at almost all seasons of the year, the directors 
of the company decidéd some time ago to introduce these cars in 
order to relieve the pressure. 


Tue York city engineer, Mr. A. Creer, in a report on 
the refuse destructor, says that the £900 per annum paid for the 
destruction of refuse has represented during the past three years 
ls. 9d., 2s. 4d., and 1s. 10d. per ton of refuse destroyed. The 
interest and sinking fund amounts to £528. The estimated value 
of current that will be used for the stonebreaker and mortar-mill 
would be about £110 per annum. 


WE are informed that the worsted spinning mills of 
Thomas Burnley and Sons, Limited, Gomersal, have recently been 
completely equipped with electric motors, and the whole mill is 
now driven electrically. A point of interest in connection with 
this installation is that the electrical energy is being purchased 
from the Yorkshire Electric Power Company, and therefore the 
boilers and main engines of the mill will no longer be required. 


A ToRPEDO instruction school for Chatham Naval 
Division is about to be established. The floating headquarters of 
the school will be moored in the river Medway, at Horne Point, 
between Chatham and Sheerness, and communication with the two 
ports will be maintained by a service of steam launches. This 
situation has been decided upon in consequence of the waters being 
suitable for instruction in submarine mining and in running the 
Whitehead torpedo. 


AttHoucH the foreign trade of Germany increased in 
1904 both in quantity and value, the actual increase of imports as 
well as exports is far below the figures recorded for the two pre- 
ceding years. Especially noticeable is the decrease in the exports 
of iron and iron goods, wood and manufactures of wood, and 
articles of food, decreases, which, however, are set off by increased 
exports of ores, &c., corn and agricultural produce, instruments 
and machinery, coal and mineral oils. 


Tue news that 600 sailors have deserted from the 
vessels of the American Atlantic Fleet has created an unpleasant 
impression, says the Daily Telegraph’s correspondent at Washing- 
ton. It is explained that last year, out of an enlisted force of 
30,066 men, no less than 10-66 per cent. ran away. The 
question is asked whether any other navy in the world can show 
so large a percentage of desertions. Nearly 20 per cent. of the 
engine-room men violated their pledges. 


Woop stave water pipes seem to be steadily growing in 
favour in the Eastern States of North America, where it was 
generally held at one time that their use in the West was mainly 
due to the high cost of iron and steel mains when in place in that 
section of the country. It is now known that wood pipe may be 
economical, even in the heart of the Pennsylvania iron district. At 
Johnstown, for example, a 64-mile main, from 36in. to 44in. in 
diameter, proved a successful solution of a troublesome problem. 


In the report on the Colony of the Leeward Islands for 
the year 1903-4, it is stated that a ginnery, with a steam engine, 
an oil engine, three gins, and a baling press, has been erected in 
Antigua. A ginnery has been erected in Nevis by private enter- 

rise, assisted by the British Cotton-growing Association. In St. 
Kitts the operation of the privately-owned ginnery has been con- 
tinued. In Mont Serrat one private-owned ginnery and two assisted 
by the British Cotton-growing Association have been steadily 
worked. The report adds that the cultivation of Sea Island cotton 





has been widely extended, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A, Brocxnavs, 7 Kumy fyasse, Vienna. 
CHINA.—Kag.iy ap WAtse, Bhanghai and Hong Kong. 
FRANCE.—Bovvaav anp Cugvitier, Rue de la Banque, Parisi 
GERMANY.—Asugr anv Co,, 18, Unter den Linden, Berlin, 

F, A. Brockxnavs, Leipric; A. Twerrunver, Leipsic, 
INDIA.—A. J. Compripas anv Co., Railway Bookstalls, Bombay. 
|TALY.—LogscHer anv Co., 807, Corso, Rome ; Booca Faurns, Turin. 
JAPAN.—Kgiy anp Watsn, Liuirep, Yokohama, 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
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TO CORRESPONDENTS. 


envelope legibly directed by the writer to himself, and stamped, in order 
that answers received us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

£a@” All letters intended for insertion in Tam Enctwese, 
questions, should be i the name and address of the writer, 
not necessarily Jor gebtionten, but as a proof of good faith. No notice 
whatever can be of anonymous communications, 

£2 We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 
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REPLIES. 

W. L. (Edinburgh) —You will, we think, be enabled to obtain the 
machinery you desire from Messrs. C. and A. Musker, Limited, of 
Liverpool. 

N. J. R. (Heaton).—If possible avoid the use of any oil. Try graphite if 
the engine will not work dry. If oil is essential it must be separated 
from the feed before returning it to the boiler. 

Steam Pipixc.—Certainly. Steam pipes can be insured with any of the 
boiler insurance companies or with one or two ‘“‘ accident” companies. 
They have to be inspected from time to time just as boilers are. 

F.icnt.—We only recall one other steam model that made successful 
flights. It was made by Hargreave. who was an Australian, not an 
American. He used a single supporting plane and two wings with a 
regular flapping motion in place of screws. He made a number of 
models, all of which flew more or less successfully. 


INQUIRIES. 


WASTE ARC LAMP CARBONS. 


Srr,—Would any of your readers be good enough to let me know the 
name and address of any firm which buys waste are lamp carbons ed the 
A. L. 


ton? 
Harrogate, April 11th. 
RESET ERE TT aT TTT 


MEETINGS NEXT WEEK. 


InstiTuTE oF Marine Enoingers.—Monday, April 17th, at 8 p.m., at 
58, Romford-road, Stratford, E. ‘ Fuel Testing.” 

Tux InstiruTion oF Crvit Encinggrs.—Tuesday, April 1th, at 8 p.m. 
Annual general meeting of Corporate Members only. 

CLEVELAND InstiTUTION oF ENoGiIngERS.—Monday, April 17th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation-road, Middlesbrough. Paper, ‘‘ Ferro-concrete and its Appli- 
cations,” by Mr. Cecil C. Markham, Assoc. M, Inst. C.E., Darlington. 

Royat MerTgorovoeicaL Society. — Wednesday, April 19th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8S.W. Ordinary meeting. Papers: ‘‘ An Account of the 
Observations at Crinan in 1904, and Description of a New Meteorograph 
for use with Kites,” by W. H. Dines, B.A., F.R. Met. Soc “ Rate of Fall 
of Rain at Seathwaite,” by Hugh Robert Mill, D.Sc., F.R.G.S, 











DEATH. 
On the 10th April, at 3, Fopstone-road, S.W., Maurice Kiva, M.I.C.E., 
P.W.D. India (retired), aged 58. 
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DERAILMENTS. 


Tus article has nothing to do with the relative 
merits of tank and tender engines. We propose to 
deal only with derailments of all kinds, whether 
they are of engines, or coaches, or vans, or wagons. 
He who says that he knows precisely why a vehicle 
leaves a line of rails, overrates the value of his 
perspicacity. It is beyond all question that derail- 
ments have occurred for which no explanations 
have been given. Any of our readers interested in 
the subject will readily call to mind half a dozen 
cases of the kind. A van in shunting, not near 
points, will quietly run off the road without rhyme 
or reason. We have seen a goods train stop in a 
station on the straight, start, and there and then 
run off the road, the engine dropping its leading 
wheels on the ballast as though that were the 
proper place for them. 

Among all the different researches which have 
been carried out, no one seems to have thought of 
investigating experimentally the mechanical con- 
ditions under which the leading wheels of an engine 
climb the rails. We feel sure that such an inquiry 
would prove interesting in no small or usual degree. 
What are the conditions? Let us suppose that we 
have a perfectly straight and level track, that the 
wheels which run on it have flanges rising straight 
from the flats of the tires at right angles, and that 
the rails have right-angled heads. Theloadon each 
wheel is at the rail, say, five tons, and the flange 
is lin. deep. Before the flange can rise far enough 
to clear the rail a direct lift of lin. against five tons 
insistent load must take place. Where are we to 
seek for the effort which will lift the wheel off the 
rail a little more than an inch and push it to one 
side? We can imagine that the flange presses so 
hard against the inside of the rail that as it rubs 
against it on the leading side of the wheel it will tend 
to climb up; but we can just as well imagine that 
at the trailing side of the wheel the very same kind 
of action oppositely directed will tend to pull the 
wheel down on the rail. .A drawing pencil, com- 
pass, and a sheet of paper will make our meaning 
clear ina moment. Then we have the lurching of 
the engine to consider. If the lurch is to the left, 
the right-hand wheel has its load reduced, it is 
true, but the lurch of the engine being in the 
opposite direction the load on the left-hand wheel 
wilt be increased, and it is to the left that the engine 











would leave the road if it could. Under the cir- 
cumstances the track may be burst, and the engine 
will drop its right-hand leading wheel on the 
sleepers, and so disorganise everything. Yet until 
this happens it is not easy to see how the left-hand 
flange can climb over the rail top. But right-angled 
flanges and flat tires are not used. The conditions 
are altered. The factors for climbing are not so 

tent in one way ; are they more potent in another? 

he whole tire is conical, the intention being to 

keep the flange from touching the rail at all, As 
the wheels shift to the right or left their diameter 
is increased on the one side and reduced at the 
other. The larger wheel covers more ground per 
revolution than the small wheel, and so tends to 
restore the original position. But although 
nominally the wheel is kept with both flanges 
running free, any violent thrusting action to the 
right or left will be resisted not by a right-angled 
flange but by a flange with a curved root; and bearing 
in mind that the rail head is rounded, it will be 
easily understood that the wheel might be forced 
up the incline, so to speak, and pushed over the 
rail without much trouble. 

A very instructive experiment might be carried 
out by applying a hydraulic jack horizontally to the 
wheel centre of a van or a wagon, and ascertaining 
what effort is required to push the wheels oft the 
rails. There is every reason, however, to believe 
that a revolving wheel would require a very much 
less effort to get it off the rail than would suffice for 
a wheel at rest. Mr. Wicksteed showed years ago 
that resistance in one direction can be almost 
entirely removed, as far as concerns friction, by 
causing the rotation of the thing to be moved. By 
calculation there is a loss of almost 10 per cent. due ’ 
to the friction of the leather packing collar in 
hydraulic presses. If, however, the ram is caused 
to revolve on its axis, longitudinal resistance seems 
to disappear. The principle is employed in testing 
machines. In the same way the frictional effort 
needed to make a tire slide sideways on a rail might 
be reduced, perhaps, almosttoa minimum. But an 
experiment of the kind could not readily be carried 
out. 

Experiments conducted in France have shown 
that the leading wheels of a locomotive running at 
speed over a road not in good condition may carry 
no load whatever for sensible intervals of time. 
The engine, lurching or rolling to the left, leaves 
none of its weight on the right-hand wheel, the load 
on the left being doubled, and vice versd ; and in this 
way springs are broken, because not only of the 
over load, but because of the jerks and shocks. 
But unless a spring breaks it is not easy to see why 
—with an exception to which we shall come in a 
moment—the alteration in load should cause derail- 
ment. As we have already pointed out, a lurch or 
roll to one side or the other increases the weight on 
the wheels at that side of the engine, and so automati- 
cally prevents their escape from the track. It is to 
be presumed that the roll is due to some lateral 
effort, and that the engine or other vehicle would 
leave the rail at that side to which the roll took 
place. At one time it was feared that the great 
elevation of the centre of gravity of locomotives, 
which is due to the introduction of enormous 
boilers, would prove extremely dangerous. It is 
easily shown, however, that the only effect of 
raising the centre of gravity is to reduce the trans- 
verse effort and diminish the risk of bursting the 
track while the vertical load is augmented. Let us, 
however, suppose that a lurch to the inside of a 
curve is brought about by any given cause, while at 
the same time centrifugal action is tending to drive 
the engine outward, and we have at once a situation 
full of danger. It is not unlike side slip in a motor car 
or bicycle turning a corner. The load isaugmented on 
the inner wheel, but the engine, as a whole, does not 
want to go off the line to that side. The lurch is 
localised in the boiler, and does no more than 
alter, and that very much for the worse, the distri- 
bution of weight on the wheels. The leading wheel 
at the outside of the curve not being held down, 
derailment takes place. Lurching or rolling has 
been assigned as a cause of derailment, and so has 
centrifugal effort; but a consideration of the 
mechanical facts proves that the momentary con- 
ditions essential to derailment are the combination 
of centrifugal effort, and a roll to the inside—not 
the outside—of the curve. Fortunately, the com- 
bination is very rare. In any case the explanation 
does not apply to derailments on the straight, 
which, however, are generally brought about by 
some defect in the permanent way. 

The part played by the springs is a subject which 
might well be discussed at length and with much 
advantage. The weaker the springs and the wider 
their range of movement, the greater will be, up to 
a certain point, the tendency to rolling; or, to be 
more accurate, the long, easy spring gives facilities 
for rolling which the short, stiff spring does not. 
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But, after all, given an engine correctly balanced, 
and the entire cause of rolling will be found in the 
road; and this brings up for consideration a very 
interesting question. How is it that on a road 
which, tested by the platelayers, seems to be in 
no place more than a small fraction of an inch out 
of dead level for long distances, a spring play of a 
couple of inches will take place? In theory the 
vehicle should pursue a perfectly horizontal course, 
and the spring should compensate for small 
differences in the horizontal lines of the rails. In 
practice nothing of ‘this kind takes place, and 
quite small depressions and elevations in the rail 
cause more or less violent rising and falling of 
the vehicle. It seems to us that, in certain cases, 
when the platelayers have reported nothing wrong, 
yet that in truth there have been one or more weak 
spots which the engine has picked ont very easily, 
and that a roll has ensued which, often taking 
place without mischief, at last occurs once too 
often. No effort of the platelayer will detect such 
a spot. But when a derailment has happened, it 
would be well, when possible, to reinstate the 
road, doing as little packing up as may be neces- 
sary, and then run a locomotive over it, looking out 
carefully for depressions. We can ourselves call to 
mind one case in which about 6ft. or 8ft. of a rail 
always sunk in the most alarming way when a 
train ran over it at speed. But the platelayers’ 
foreman declared that he could find nothing wrong. 
We believe that at last, exploration being made, it 
was found that just at this spot some very inferior 
ballast had been shot and covered with good metal. 
It is imposible to write positively and with advan- 
tage about questions so perplexing; but there is no 
harm in saying that some derailments, at all events, 
called inexplicable, have been brought about by 
hidden weakness in a portion of a road ostensibly as 
good as possible. 


ELECTRIC LIGHTING IN LONDON. 


Tae stimulus imparted to the electric lighting 
industry in general by the Electric Lighting Act, 
1888, is clearly reflected by the very considerable 
progress which has been made throughout the 
country in recent years, and in the metropolitan 
area in particular. If anyone had suggested fifteen 
years ago that such an enormous development 
would have taken place without prejudicially affect- 


ing the gas-ligbting industry, the statement would 
have been received with scepticism, if not with 


ridicule. Yet the fact remains that, notwithstand- 
ing the millions of incandescent electric lamps now 
in use, and despite individual displacements of gas 
by the electric light, the consumption of gas for all 
purposes has not diminished, but, on the contrary, 
has largely increased. It really seems as if the 
various applications of electrical energy have 
actually promoted the several uses of coal gas, and 
it may almost be said that friendly competition has 
now superseded the antagonism of former days, 
seeing that the demand for both is increasing on all 
sides. It will be recollected that by the amending 
Act of 1888, the period during which electric light- 
ing companies are able to enjoy the undisturbed 
possession of their concessions was extended from 
twenty-one to forty-two years, at the expiration of 
which the local authorities may purchase the under- 
takings if they desire to do so. This will, of course, 
remain the law of the country till further legislation 
overthrows it; but it is important to note that the 
purchase clause does not apply to the large power 
distribution or bulk supply companies, which have 
been specially exempted from the provisions of the 
compulsory purchase clause of the Act of 1888. 
Nevertheless, this Act gave the necessary fillip to 
the electric lighting industry, in which many 
millions sterling have been invested. In London 
alone, to which we specially refer, the existing 
companies have expended approximately £11,000,000, 
while the outlay on the part of the borough councils 
or their predecessors has amounted to £5,500,000. 
The total of these two sums represents a formidable 
expenditure, which has a tendency to increase as 
time passes away. 

It is estimated that the incandescent lamp con- 
nections in London at the end of 1904 were equiva- 
lent to about 6,000,000 lamps of eight candle-power, 
of which the greater portion represents the supply 
afforded by the various companies. If the munici- 
pal or borough council undertakings are left out of 
consideration, it will be found that the electric 
lighting industry has developed into a highly profit- 
able business, the most favourable concerns being 
those which supply the districts where clubs, 
theatres, hotels, and restaurants are numerous. 
Thus, for instance, the St. James’s and Pall Mall 
Company, which paid a dividend at the rate of 14} 
per cent. in 1903, has been able to maintain this 
rate for the past year; the Westminster Electric 





Supply Corporation has advanced from 13} per 
cent. to 14 per cent.; the Kensington and Knights- 
bridge Company remains at 12 per cent., and the 
Brompton and Kensington Company at 10 per 
cent., as in the preceding year in each case. The 
Metropolitan Electric Supply Company has suc- 
ceeded in increasing its rate from 8% per cent. to 
10 per cent.”; the Charing Cross and Strand Com- 
pany maintains its distribution at 8 per cent.; the 
Notting Hill Company has progressed from 6 per 
cent. to 7 per cent. ; the Chelsea Company from 5} 
per cent. fo 6 per cent. ; the City of London Com- 
pany from 5 per cent. to 6 per cent.; and the County 
of London Company from 4 per cent. to 44 per 
cent. In addition to these, the South London 
Electric Supply Corporation has advanced from 3 
per cent. to 4 per cent., and the Smithfield Market 
Company remains at 4 per cent., as in 1903, while 
the London Electric Supply Corporation has for 
the first time in its existence declared a dividend 
on its ordinary share capital—and, at the rate 
of 3 per cent. Both the London Electric Supply 
and the South London Electric Supply Corpora- 
tions have largely benefited from the supply of 
power for the working of the London County 
Council tramways during the past year, but it is to 
be hoped that on the completion of the large 
generating station at Greenwich in 1906 the two 
companies in question will have found compensa- 
tion in other directions for the loss which will arise 
as a result of the expiration of the bulk supply 
contracts with the County Council. 

The future outlook for the metropolitan electric 
lighting companies, if one important matter is left 
out of consideration, is certainly favourable. The 
omission relates to the proposals contained in the 
Bills which are now occupying the attention of a 
Committee of the House of Lords. Leaving this 
point on one side, and assuming a continuation of 
the existing state of affairs, it may be said that 
whilst a prosperous future is in store for the com- 
panies in general, any extraordinary developments 
are highly improbable. What may be expected is a 
natural growth of the ordinary lighting business, 
stimulated by an increase in the supply of power 
for various branches of trade. By this we mean 
industrial establishments in general, but entirely 
apart from tramways and railways. In fact, even if 
the cost of generation for a railway were higher 
than the price at which a supply could be obtained 
from a company, it is probable that the railway 
companies would prefer to control their own plant 
for several reasons, of which the most important is 
that in cases of emergency they would be able to 
deal with them themselves instead of suffering the 
suspense which would follow temporary failure of 
any form of bulk supply. The question of inde- 
pendence in regard to tramways is also of equal 
importance ; but there will be no hope of a tramway 
load for the companies on the starting of the 
County Council generating station at Greenwich 
next year, to say nothing of contemplated develop- 
ments at Pimlico for tramways in the West and 
North-west of London. In these circumstances 
the future before the companies may be re- 
affirmed to be one of prospective natural 
development in lighting and power supply and one 
of general prosperity, but if legislation should not 
be initiated having retrospective powers, the com- 
panies should keep alive to the fact—as it will in 
all probability eventually prove to be—that on the 
expiration of the concessionary period of forty-two 
years they will not receive any treatment more 
favourable than that accorded on the purchase of 
the tramways. It is quite immaterial that several 
undertakings are situated in more than one 
borough, as a way out of the difficulty has already 
been sought by Bills which have been introduced in 
the House of Commons in recent years, and which 
will, if thought necessary, be again brought forward 
by the London County Council in the interest, in 
the opinion of the latter, of the borough councils 
and that of the whole of the metropolis. 


ROTARY ENGINES. 


THERE are certain problems in mechanical engi- 
neering which appear to be always on the point of 
being solved and always evading solution. Fre- 
quently they offer to the inventor a selection of 
many methods, and they are invariably of obvious 
desirability. Moreover, they have the fascinating 
characteristic that success always seems just within 
reach. One of these problems is the rotary engine. 
We hesitate to say what a huge number of inventions 
of engines of this description have been protected 
since Patent Laws began. It certainly runs into 
three figures, and our own Patent-office alone, we 
are confident from a rapid review of the lists of 
specifications for a few weeks here and there during 
recent years, must receive at least fifty applica- 
tions, and probably many more, every twelve months. 





One very remarkable fact about the invention of the 
rotary engine is that it never ceases, and that the 
inventor of to-day never profits by the lessons of 
his predecessors. Reuleaux, in his classical work— 
he himself, by the way, if we remember rightly, 
believed the problem to be solvable—has arrange:| 
all types of rotary engines in a number of classes. 
and has given diagrammatic sketches of repre 
sentatives of each type. We believe that, althoug!, 
his book is many years old, not a single new 
type could now be added to Reuleaux list. In- 
vention keeps going over and over,the same old 
ground, sometimes without any attempt to meet 
the real difficulties of the problem, and sometimes 
with full recognition of the obstacles to success and 
praiseworthy efforts to overcome them. Yet the 
result is always the same. For a time a rotary 
engine, here and there, designed better than others 
has a short life, but they all, without exception, 
have hitherto disappeared after a few years into the 
limbo of history or into an intermediate condition of 
insignificance. 

Years ago, before it was found that reciprocating 
engines could be run at very high speeds with 
success and efficiency, the rotary engine received 
more scientific attention than it does to-day, but 
since the stream of inventions runs as full as ever, 
it may be that some of our younger engineers have 
forgotten the few elementary facts that stand in 
the way of success. They are true of by far 
the greater number of designs. The first is 
the line contact; the second excessive clear- 
ance; the third friction produced by unbalanced 
steam pressure, or centrifugal force, on moving 
parts. If any one will look ata number of diagrams 
of rotary engines he will sec that a favourite design 
is the “crescent chamber type.” In this engine 
one cylinder is placed excentrically inside another, 
and is provided with radial abutments of some form 
or another. In some cases the inner cylinder makes 
one of the abutmerts by bearing against the walls 
of the containing cylinder. The contact between two 
curved surfaces of different radii isa line contact, 
and steam tightness is impossible. That is an 
elementary fact which is daily forgotten. In some 
designs the abutments spring from the centre of the 
inner cylinder, hence they are only radial to the 
outer cylinder in two positions, and, if their 
extremities are curved to fit the outer walls in 
these positions they will fit nowhere else, hence if line 
contact is to be avoided a flexible joint of some 
kind, with consequent leakage and complication, 
must be employed. If in an endeavour to avoid 
the first difficulty the inner cylinder is removed 
some distance from the outer casing, and the 
changes in the contents between two radial abut- 
ments looked to for the propelling power, the clear- 
ance at once becomes formidable. The designer 
therefore finds himself in a quandary. In the 
one case he loses steam by leakage, in the other 
by excessive clearance. In another common type 
of engine abutments are hinged either on the rotat- 
ing members or on the fixed cylinder ; if the former, 
they are driven out with considerable centrifugal 
force, if the latter, they are pressed in by the steam 
frictional loss increasing in either case to an enormous 
extent unless provision, again with necessary com- 
plications, for removing these objections is intro- 
duced. Again, there is the common type in which 
the revolving portion is cam-shaped, and an abut- 
ment either presses on it radially or obliquely. In 
either case one of two, or both of the following 
difficulties have to be met. Either the back of 
the projection is nearly radial, in which case, how- 
ever quickly the abutment may fall, it cannot pre- 
vent clearance being excessive, or the projection 
may be curved and closely followed by the abut- 
ment remaining always in touch with it, when, 
again, it is difficult in practice, qwing to the cur- 
vature of the abutment, to avoid line contact, as a 
few moments’ consideration will show. 

All older engineers who have studied the question 
at all are aware of these difficulties, and have long 
since given up the pursuit; but younger men, even 
amongst engineers, still spend their guineas year after 
year in the vain quest, and it is to them that these few 
remarks on one or two out of the many difficulties 
that beset the rotary engine are addressed. We have 
touched only two or three types, but we invite our 
inventors to study Reuleaux's pages, and to apply 
his lucid critical observations to their devices 
before they take out patents. One very important 
thing they must note, and that is that many rotary 
engines are reciprocating engines in disguise, 
having masses with alternating motions just as 
ordinary engines have, and hence lacking the very 
advantages supposed to be given by the rotary type. 
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STANDARDISATION OF TRADE CATALOGUES. 


THE Standards Committee is sc determined to 
standardise, not always very wisely,‘ perhaps—witness 
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its deliberations on electromobiles, which, Colonel 
Crompton notwithstanding, would, considering their 
infancy, be better left to their own devices—that we 
do not hesitate to suggest a direction in which it 
might certainly introduce a useful reform. There pass 
through our hands every year hundreds of catalogues, 
and we do not exaggerate greatly when we say 
that there are nearly as many shapes and sizes as there 
are volumes. That is a very reprehensible state of 
affairs, as anyone who will attempt to classify or index a 
number of catalogues will discover. There are thin 
catalogues and thick catalogues, short catalogues and 
long catalogues; there are catalogues with their names 
on the back, and catalogues without. There are volumes 
too thin to stand without support, and volumes too 
stumpy to place in shelves beside those of a more proper 
figure; there are volumes bound in cloth, and volumes 
bound in paper. In fact, in every direction in which 
variation from the normal, if there be a normal, is 
possible, these catalogues diverge. The result of this 
haphazard nature is to render it almost impossible to file 
or classify catalogues intelligently. As a rule, unless 
resort is made to special shelves with movable partitions 
or other machinery of the kind, they have to be piled on 
the flat, with the result that hopeless confusion ensues 
the efforts to extract one volume from the centre of the 
pile, and that, when done with, it is returned to the top 
instead of to its proper position. We are convinced that 
this is as bad for trade as it is for temper. At the present 
time each manufacturer appears to be striving to make 
his catalogue more attractive and remarkable than his 
rivals, but few give any attention to the important 
question of the means of keeping them handy for 
reference. All catalogues might readily be reduced to 
three or four standard sizes, so that they could be placed 
the right way up in ordinary bookshelves. They should 
all be stiffly bound, and they should all have the names 
of the makers on the back; and, if possible, the class of 
goods described. This is of less consequence, since the 
position in the shelves should be a general index to the 
contents. We invite the attention of the Standards 
Committee to the desirability of securing uniformity in 
trade catalogues. 


SOCIETY OF ARTS AND THE LONDON 
INSTITUTION 


THE 


Ir will come in the nature of a surprise to many that 
a proposal to amalgamate the Society of Arts and the 
London Institution into one body has not only been put 
forward but has made no inconsiderable progress towards 
realisation. At first sight one almost involuntarily 
imagines that financial trouble must be at the bottom of 
the change. Yet, in an explanation published in the 
Society of Arts’ Journal on the 31st ult., this is specifi- 
cally stated not to be so. Indeed, this Society appears to 
be in a wonderfully flourishing position. It has more 
members now than it ever has had, and has amassed a 
reserve fund of some £20,000. From remarks made at a 
special meeting of the proprietors of the London Institu- 
tion on Wednesday, however, it would appear that the 
finances of this Society do not stand on quite as sure a 
basis. The idea to combine the two institutions emanated 
from Mr. W. T. Shaw, a member of the Society of Arts, 
and one of the proprietors of the London Institution. 
After a certain amount of private discussion the proposal 
was submitted to the Board of Managers of the London 
Institution and to the Council of the Society of Arts. 
The two bodies agreed to form a Joint Committee 
to consider the matter. This Committee was of a 
very influential character, and was presided over by 
the Lord Chief Justice. As a result of its meetings, 
the Committee reported favourably, as regards the amal- 
gamation, to both institutions. The suggestion was then 
submitted to H.R.H. the Prince of Wales, the President 
of the Society of Arts, and met with his approval. The 
matter has now to be submitted to the members of both 
bodies. It would certainly seem that much good might 
be the outcome of this joining together of two old- 
established and distinguished institutions. Their objects 
are so similar in many cases that, for one thing, one series 
of lectures would in many cases suffice instead of two. 
Together they could possibly afford to do that which is 
now impossible for either alone. There is by no means 
entire unanimity on the matter, however, for at the 
special meeting of the London Institution above referred 
to there was & considerable amount of adverse discussion. 
So far from the proposal receiving assent, an amendment 
was carried which postponed the further consideration of 
the question till after the annual general meeting of the 
Institution. 


THE ASSOUAN DAM, 


IF there are any whose fears for the Assouan Dam give 
them sleepless nights, we commend them to read the 
letter by Sir William Willcocks which we borrow from the 
Egyptian Gazette and print on another page. It is popular, 
but it is convincing; and since there is no word about the 
new theory of vertical cleavage which has so perturbed 
many good people, we may take it that Sir William Will- 
cocks suffers no uneasiness on that account. He knows 
what the dam is made of, and on what it is founded ; itis 
made of the most tenacious cement mortar, and it is tied 
on either side to the solid granite by cement, but in the 
calculation of its strength the dam has been regarded as 
mud and the cement as “so much plum jam.” It is 
founded on granite rock, “regardless of expense, and super- 
vised in every detail by sound engineers.” Hence Sir 
William has the feeling of assurance without which 
knowledge is not worthy of the name. Possibly his 
sentiments towards Messrs. Pearson and Atcherley are 
very much those of Algazzali the Arabian who, having 
convinced himself that ten was more than three, 
remarked that “if one came to me and said, ‘On the 
contrary, three is more than ten, and, to prove the truth 
of my assertion, I will change this rod into a serpent,’ 





and if he were to change it, my conviction of his error 
would remain unshaken. His manceuvre would only 
produce in me admiration for his ability. I should 
not doubt my own knowledge.” ‘We suspect that Sir 
William Willcocks admires the ingenuity of the two great 
mathematicians, but we are sure that he does not doubt 
his own knowledge, and is quite happy in his mind about 
the strength of the dam. 


THE UGANDA RAILWAY. 

On another page a correspondent, who has an intimate 
knowledge of the line and its construction, discusses the 
report recently presented to Parliament on the working 
and building of the Uganda Railway. It will be seen 
with satisfaction by those who have supported the railway 
from the beginning, and we trust with generous acknow- 
ledgment by those who grudged the money for its con- 
struction and were evil prophets as to its future, that it is 
at present in a fair way to success. It has carried a far 
larger burden of traffic than was anticipated ; and in spite 
of the low charges which were necessary in order to in- 
duce traders to employ it, it has realised a gross revenue 
nearly twice that which was anticipated, and hence has 
falsified the forecast that a deficit of £45,000 would have 
to be made up. This is‘all excellent news. But unless, 
as our correspondent points out, care is taken to prevent 
the railway being saddled with costs which it cannot be 
fairly held to incur, there may be a different tune in the 
next report. There are, he says, rumours in Mombasa 
with regard to diversion of parts of the Parliamentary 
railway grants to Protectorate purposes. There can be 
no good grounds for such a procedure, and we trust that 
if the rumour has any foundations they may be at once 
overthrown. The railway must be crédited with every- 
thing that is justly its due, and for every service which 
it renders it should receive acknowledgment and pay- 
ment. If this course is not pursued it may become the 
scapegoat of the Protectorate, and, however unjustly 
earned, may be stigmatised as a burden and useless 
extravagance. 








THE HODBARROW SEA WALL. 





YESTERDAY saw the completion of a fine piece of engineer- 
ing work which has been in progress for some five years. The 
chairman of the Hodbarrow Mining Company then laid the 
last block of the sea wall, which has been constructed to 
enable the mining company to carry on its search for ore 
seawards beyond the limits of high-water mark. We 
described this sea wall at some length in our issue of 
August 9th, 1901. It is the second wall which has been con- 
structed in connection with these mines. The first was, 
however, only for excluding the sea from the foreshore 
immediately in front of the mine. It was designed by the 
late Sir John Coode, and combined a sea wall and a water- 
tight dam. The outer wall just completed encloses an area 
of 170 acres, has a length of 14 miles, an extreme height of 
40ft., and was designed by Messrs. Coode, Son and Matthews ; 
its greatest width is 210ft. at the base, and 83ft. at thetop. It 
differs from the earlier wall in that it is flexible, and can accom- 
modate itself to subsidences should these occur, in which 
event it will only be necessary to add more material to the 
superstructure. It consists of two parallel banks of rough 
limestone protected on the sea side by concrete blocks weigh- 
ing 25 tons each, and placed irregularly. It has been made 
water-tight by puddling where this was pussible, and piling 
where it was not. The whole undertaking appears to be a 
great success. It was rendered necessary by the method of 
mining employed. This is the driving of a series of galleries in 
the ore, leaving pillars of ore supporting the roof, these pillars 
being subsequently abstracted, allowing the ground above to 
subside. Had mining continued without the sea wall, the 
sea would have filled the hollows on the surface, and eventu- 
ally, in all probability, flooded the mine. The estimated 
cost of the work is £500,000, and the company must be very 
sure of the extent of the ore deposit within the new area in 
order to have incurred this great expense. 








LITERATURE. 


Annals of Coal Mining and the Coal Trade. Second Series. 
By Rozert L, Gattoway. Large 8vo., pp. 409. London : 
The Colliery Guardian Company. 1904. 

In a former volume the author traced the history of coal 

mining in this country from the earliest times down to 

the period of the appointment of the Select Committee 
of the House of Commons on Accidents in Mines in 

1835. The present volume deals with the events of the 

next fifteen years, bringing the survey down to the 

passing of the first Coal Mines Regulation Act in 1850. 

During these years most of the characteristic features of 

modern coal mining appear for the first time, such as the 

development of the North of England steam coal and 
coking trade with the re-opening of workings in seams 
that had previously been abandoned as unsuited for the 

London sea-borne trade, the commencement of deeper 

workings in the Midlands, and the improvement of 

winding and ventilating appliances. Unfortunately, also, 
it was marked by the occurrence of numerous disastrous 
explosions at Jarrow, Haswell, Risca, Barnsley, and else- 
where, which in most cases led to the appointment of 
Special Commissions of Inquiry. At first these seem to 
have been rather casually chosen, the scientific position 
of the Commissioners rather than their technical fitness 
having determined the choice ; but, subsequently to the 
establishment of the Museum of Economic Geology, 
these investigations were usually conducted by Sir 

H. T. de la Beche, Dr. Playfair, Mr. Warington 

Smyth, and Mr. Kenyon Blackwell, whose reports, 

together with that made jointly by Professor John 

Phillips and Mr. Blackwell, may be said to have sup- 

plied the foundation for the plan of systematic inspection 

by qualified inspectors acting under the Home-office, 
which, with certain modifications and extensions, has 

been in satisfactory operation for more than half a 





century. The Commission of Inquiry into the Employ- 
ment of Women and Children, granted on the initiative 
of Lord Ashley in 1840-41, and the subsequent prohibition 
of female labour underground by the Act passed in the 
following year, is another notable occurrence during the 
period under review. These and less agreeable catalogues 
of strikes, explosions, and accidents, together with notices 
of the controversy arising from the disfavour into which 
the safety lamp had fallen about twenty-five or thirty years 
after its discovery, the steam jet and the introduction of 
mechanical ventilation, and the dawn of improvements, 
make up the principal features of interest in the volume, 
which breaks off at a date when the modern conditions of 
working began to prevail. The work has evidently been 
one of great and painstaking labour. In a few instances, 
however, the references do not seem to have been verified 
or always correctly reproduced. For instance, on page 2 
we find the statement that about 1836 a commencement 
was made by Messrs. Bolckow and Vaughan to utilise the 
Cleveland iron ore. The authority given is a paper by 
the late Mr. Nicholas Wood on “Coal Mining in the 
Northern Coalfield,” read before the- Institution of 
Mechanical Engineers in 1858. This, however, states 
that unsuccessful attempts were made by persons not 
named in 1836 and 1838, and that Messrs. Bolckow and 
Vaughan had a large number of blast furnaces in opera- 
tion on the Tees in 1858. The date usually assigned to 
the beginning of iron making in Cleveland is 1850, and 
therefore the author's statement comes somewhat as a 
surprise. 





SHORT NOTICES. 


Cotton-seed Products, By Leebert Lloyd Lamborn. London: 
Archibald Constable and Co., Limited. Price 12s. 6d.—In writing 
this book the object of the author has been not only to deal with the 
extraction of the oil from cotton-seed, but also to consider the 
utilisation of the products of the seed. The volume is divided 
into twelve chapters. The first two of them give a description of 
the plant, its geographical distribution, and a historical and 
statistical résumé of the cotton-seed industry. Following these 
comes a summary of the procedure of utilisation of cotton-seed. 
Chapters 4 and 5 deal with the seed itself. Then come three 
chapters on cotton-seed products, which are treated fully. 
The next three chapters describe the following :—The manufac- 
ture of oleomargarine and lard compound ; manufacture of soap 
and soap powder ; and cotton-seed meal and cotton-seed halls for 
cattle food and fertiliser. The last chapter gives the rules of the 
United States Government for transactions in cotton-seed pro- 
ducts. There are no fewer than seventy-nine diagrams to illus- 
trate the descriptive matter, and there is a large map showing 
the cotton area and trade of the world in 1899. 

A Pocket book of Marine Engineering Rules and Tables. By A. 
E. Seaton and H. M. Rounthwaite. London: Charles Griffin and 
Co., Limited.—We recently received the eighth edition of this 
useful little pocket-book, which has now been revised and brought 
up todate. The additions and alterations that have been made 
to the rules of the Board of Trade, Lloyd’s Registry, the Bureau 
Veritas, &c., have been included in this issue. Special attention 
has been given to the tables and formule in order to make them 
more comprehensive, and the new ones relating to the speed of 
ships will be found useful. 

Railway Right-of-Way Surveying. By Albert J. Frye. New 
York: The Engineering News Publishing Company.—A small book 
which describes a modern method of right-of-way surveying 
levelling, and mapping. It is essentially written to apply to rail- 
roads, but it is suggested that it will be found useful in the special 
adjustment of streets, canals, highways, and old boundary lines, 
The system under consideration is that which reduces the field 
measurements and office data to rectangular co-ordinates, referred 
to a definitely fixed base line, and not, as is customary, to the 
outside head of a rail. | 

Report on Fire Tests with Glass, Issued by the British Luxfer 
Prism Syndicate, Limited. The British Fire Prevention Com- 
mittee. Price 23. 6d.—‘* Red-book” No. 91 of the British Fire 
Prevention Committee is a report on extensive tests carried out by 
them on electro-glazed casements, made by the British Luxfer 
Prism Syndicate, Limited, London. The method of testing, general 
details of construction of the material to be tested, and the results 
obtained, together with temperature tables, &c., and the observa- 
tions made by the Committee, are included in this report. 

The Imperial Directory of Electric Lighting and Traction, 1905. 
By C.S. Vesey Brown. London: Hazell, Watson and Viney, 
Limited. Price 12s. 6d.—The chief additions that have been 
made to the 1905 edition of this useful directory include a list of 
the electric lighting, power, and traction works in India and the 
Colonies; also the names of borough accountants for all the 
corporations where electricity works and electric tramways are 
owned by the local authorities have been added to the list of 
officials, 

Laxton’s Builders’ Price Book for 1905. By William Laxton. 
London: Kelly’s Directories Limited. Sold by Simpkin, Marshall 
and Co., Limited. Price 4s.—The eighty-eighth edition of this 
book has now been reached, and it contains so much information 
that it is impossible to give even an idea of its contents here. In 
this edition special attention has been paid to the classification of 
the numerous items belonging to the several trades under their 
respective heads, and all the prices have been revised up to the 
last available hour. 








OBITUARY. 


INFORMATION has reached Sheffield of the death of Mr. William 
Banner, of Sydney, New South Wales, on February 21st, at the 
age of fifty-seven. Mr. Banner left Attercliffe, Sheffield, some 
twenty-two years ago. He was employed at the steel works of 
Messrs. Brown, Bayley’s, Limited, as a railway spring fitter. Being 
desirous of. going abroad, the manager introduced him to the 
Agent-General for New South Wales, who appointed Mr. Banner 
as foreman of the spring department of the locomctive works, 
under the New South Wales Government, and that position he 
held up to the time of his death. Mr. Banner was also one of 
the founders of the Pioneer Spring Company, Limited, Sydney. 





THE death is announced of Mr. William Whittaker, of Derby, 
at his house, Rose Hill-street, in that town. Mr. Whittaker, 
who was in his sixty-fifth year, entered the service of the Midland 
Railway Company as a boy, and continued therein for about half 
a century, occupying in turn the positions of head of rates depart- 
ment and assistant goods manager. After his retirement from 
the service of the company Mr. Whittaker spent a good deal of his 
time at Buxton. 


THE death occurred recently of the eminent German metal- 
lurgist, Professor Bruno Kerl, at the age of eighty-one. He was 
professor of metallurgy at the Clausthal School of Mines, and 
subsequently at the Berlin School of Mines, and was the author of 
a number of metallurgical works. His first book, on the smelting 
processes of the Upper Hartz, was published in 1852. His impor- 
tant treatise on metallurgy was translated into English by Sir W, 
Crookes and E. Réhrig in 1868, 
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A NEW OIL ENGINE. 


THE manufacture of an oil engine has been taken up by 
Messrs. Davey, Paxman and Co., Limited, Colchester, and 
a general view of a 20 horse-power engine is given above. 
Independent tests of this engine have been made by Messrs. 
Dugald Clerk and Adam, and Mr. Worby Beaumont, and 
show the low consumption at full load of °58 lb. of 
petroleum per brake horse-power per hour. The oil used was 
ordinary Russian petroleum: called ‘‘rock light,’’ with a 
specific gravity of *825. At half load the consumption was 
only -73 lb. per brake horse-power, and running light the 
engine consumed 5°84 1b. of oil per hour. 

The engine is of the horizontal type, and is fitted with two 
fly-wheels. The vaporiser is heated by the exhaust gases, 
and that it is efficient at all loads is proved by the fact that 
on the occasion of the test, after, working 3} hours at full 
load, the engine was run from;215 to 5.5 p.m. on loads 
varying from half to no load,:amd when the full load was 
suddenly thrown on, the enginéresponded perfectly. 


The makers themselves inform us that they have run the 


engine light continuously’for ‘over five hours without having 
to heat the vapori x traneously, and it can be worked for 
considerable a riclethout the necessity of opening for 
cleaning purposes, about once in two months being quite 
often enough. 

For starting purposes a lamp is supplied to heat the 
vaporiser, which is brought to the proper temperature in 
from five to six minutes ; but there is also an arrangement 
by which the engine can be started up cold on benzine or 
petrol, and changed over automatically to ordinary petroleum 
when the vaporiser is sufficiently heated. When the engine 
is running at anything over half load, the exhaust gases are 
invisible, showing that the combustion is complete. 

The ignition is caused by a low tension spark from a 
magneto machine, the timing of the spark being controlled by 
a trip gear, which allows the spark to be advanced or retarded. 
This is a valuable feature in largeengines, as by retarding the 
spark on starting the engine, until the crank has passed the 
inner dead centre, all danger is prevented of injury to the 
attendant, which might be caused by the engine starting 
backwards. When the engine has been started, the spark can 
be advanced to the proper position required for running at 
normal speed. 

The governing of the engine is very effective. On suddenly 
throwing off the full load, the rise in speed at the tests was only 


six revolutions, or a variation of only 14 per cent. from the nor- | 


mal. The crank shaft, bearings, and all working parts are well 
proportioned ; the lubrication of the various parts has been care- 
fully thought out and provided for, and the valves are readily 
accessible for inspection. The cylinder is a separate casting 
from the cylinder jacket, and is made, as also are the piston 
and piston rings, of a specially hard metal. The diameter is 
10°75in. and the stroke 16in. 

The duration of the trials was 6 hours, of which 3} hours 
were on full load, one hour half load, one hour on one-third 
load, the remainder running light for consumption and 
governing tests. 

Messrs. Clerk and Adam, in their report, say ‘‘ the engine is 


easily able to take a continuous brake load from day to day of | 


20 brake horse-power, and it will be seen that the consump- 
tion at maximum load is only 0°58 lb. per brake horse-power. 
This is a very good figure indeed, one not approached by any 
other engine of this exhaust heated vaporiser type which we 
have tested. Indicator diagrams were>taken, from which 
the mechanical efficiercy was determined. This was about 
85 per cent.”’ 


| months immediately preceding. 


We take from Mr. Beaumont’s report the following 


table :— 





Lbs. of 
Brake Oil used oil per 
horse- per B.H.P. 
power. | hour. 


Revs. 
per 
ainute. 


ffec- 

tive 
load on 
brakes. 


Duration of 
Trial. 

per 

hour. 





Tb. Ib. 
Full 3 hr. 15 m, 186 216-4 11-95 


Full 
Half 


..(Last)Lhr.15m.; 195-8 | 216-6 12-09 


1 hr. 219-8 
4 hr. 
} hr. 


One-third . 
Light .. 


AMERICAN PRODUCTION OF BESSEMER 


STEEL. 


THE decided revival in the iron trade of the United States 
is indicated by figures in a recent issue of the Iron Age. These 
figures show that iron is now being produced at a rate never 
previously reached in the history of the United States, though 
the country has some very high records to its credit. In 
brief, our contemporary finds that the make of pig iron in 
January reached 1,776,568 tons. The amount does not in- 
clude the furnaces making charcoal iron, which would further 
enlarge the total by some 20,000 to 25,000 tons, raising the 
month’s aggregate to, say, 1,800,000 tons. This, it will be 
seen, is at the rate of over 21,500,000 tons per year. The largest 
amount of iron hitherto produced in any period of twelve 
months was in the fiscal year ending June 30th, 1908, when 
the output reached 18,720,000 tons. Yet the Iron Age 


| tells us that in January the furnaces were not ‘‘in full 


swing,’ since the weekly capacity has advanced from 
377,879 tons per week on January Ist to 404,292 tons on 
February Ist. The 1,776,568 tons for January, 1905, con- | 
trasts strongly with only 923,651 tons in emg 4 of the | 
previous year, and shows what a marvellous change in 
the situation has occurred in the interval since then. The 
most noteworthy fact of all is that this enormous amount of 
iron is apparently all going into consumption, for the total | 
of the unsold stocks of the merchant furnaces has again been | 
reduced, thus repeating the experiences common to all the 
For February ist the | 
furnace stocks are reported to be only 372,310 tons, against | 
403,034 tons January lst, 458,794 tons December Ist, 529,033 | 
tons November ist, and 555,447 tons October 1st. Thus the 
situation is that not only production, but consumption also, 
appears to be at the rate of fully 21,000,COO tons a year. | 
That such a figure should be reached in mid-winter is very | 
remarkable. Considering the steel companies by themselves, | 
their make of iron in January, 1905, was 1,129,042 tons, | 
comparing with only 502,994 tons in January, 1904. Never, | 
previously, have they produced so much iron in any single | 
month. 
The official figures of the American Iron and Steel Associa- | 
tion, for which Mr. James M. Swank is responsible, show 
that for the second half of 1904 the make of pig iron was 
8,323,595 tons, making 16,497,033 tons for the twelve months, | 
as compared with 18,009,252 tons for 1903; 17,821,307 tons | 
for 1902; and 15,878,354 tons for 1901. But for the revival 
which took place inthe later months of the year, the com- 
parison with the two preceding years would have been more 
unsatisfactory even than it is. The producers held out for 
old prices which» the consumers refused to pay, but when 


they reduced their quotations in the early autumn there was 
no lack of orders, and manufacture has been active and pro- 
gressive ever since. 

The effect on the production of steel was very marked. 
Mr. Swank has followed up his statistics of pig iron by 
figures relating to Bessemer steel ingots and Bessemer 
steel rails. He finds that only 2,084,438 tons of the 
latter were produced last year, as against 2,873,228 tons in 
1903 and 2,876,929 tons in 1902. This is obviously a large 
falling off, but it tells only part of the story. Though the 
1904 product was so heavily reduced, increased quantities 
went into the hands of foreign consumers, exports of 
rails having been greatly enlarged. Including the small 
amount of iron rails sent out, the exports of rails in 1904 
reached no less than 416,250 tons, as against only 30,837 tons 
in the whole of the calendar year 1903. At the same time 
imports of rails were smaller than they had been in 1903, 
though the amount of the importation was not large in 
either year—all of which means that the contraction in the 
domestic inquiry for rails is not measured in its entirety by 
the decrease in production alone. The following table 
indicates the actual falling off in the home consumption of 
rails, an estimate of the production of rails from other than 
Bessemer steel being included, in order to make the state- 
ment complete as to the country’s rail production : 

Rail Production. 

1904. 
2,084,438. 
200,000 
e+ 2,992,477 

95,555 


1902. 
. 8,876,293 
71,640 


1903. 
. 2,878,228 


Bessemer rails 
119,249 


Other rails, iron and steel .. 


. 2,284,488 


7,776 





Total production .. 


. .. 2,947,983 
Imports, iron and steel ee 


63,522 





2,922,214 .. 
416,250 


3,088,082 .. 8,011,455 
Exports, iron and steel 30,887 .. 67,666 





Home consumption.. 1,905,964 .. 8,057,195 .. 2,943,789 


The foregoing table furnishes a graphic idea of the falling off 
in the domestic demand:for rails. It appears that in the 
calendar year 1904 only 1,905,964 tons of rails were consumed 
at home, after allowing for export and imports, as against no 
less than 3,057,195 tons consumed at home in the calendar 
year 1903, and 2,943,789 tons consumed in 1902. The 
explanation of the fall is to be found in the fact that the 
railways were not in a position to buy freely. In any one 
year rails are rhanufactured almost entirely on previous 
orders, and during the latter half of 1903 the railroad situa- 
tion was such that the managers could not safely under- 
take to place large orders for the delivery of rails during 
1904, as they could not feel certain that they would 
have the means to pay for the rails at the proper time. 
It was well-nigh impossible to provide new capital for the 
railroads, either through bond or stock issues. The situation 
was further affected during the first half of 1904 by exception- 
ally severe weather, entailing heavy extra outlays in the run- 
ning of the roads, making economy in the expense accounts 
in other directions absolutely essential. It was not the 
makers of rails alone who had to complain of bad business. 
The case of the Pressed Steel Car Company is a case in point. 


| This company’s business is the making of equipment for the 


railroads—more especially the construction of freight cars. 
Its report for the calendar year 1904 shows that the gross 
sales reached an aggregate of only 4,498,268 dols., as against 
26,601,249 dols. in 1908, and 33,883,519 dols. in 1902. In 
explaining this tremendous falling off in business, President 
Hofistot points out that 1904 was the poorest year in the 
company’s history—that there has been no such depression 
in car-building since 1893. 

In Bessemer steel the decrease does not differ greatly from 
the falling off in the production in Bessemer rails. In brief 
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733 689 tons less Bessemer ingots were produced in 1904 than 
in 1903; and 1903 had itself shown a loss as compared with 
1902. The result is that for 1904 the make of Bessemer steel 
was only 7,859,140 tons, as against 8,592,829 tons in 1903, 
and 9,138,863 tons in 1902, The 1904 total is, in fact, the 
smallest of any year since 1900. 

Here, too, then, there is a void to be filled, except so far 
as the loss in Bessemer steel may have been made good by 
expansion in the production of steel by the open-hearth and 
other processes. The Bessemer steel production for the last 
ten years is shown in the following table :— 


Bessemer Steel Production. 


Year. Tons, Year. Tons. 

1904 7,849,140 1899 7,686,854 
1908 8,592,829 1898 6,609,017 
1902 9,188,363 1897 5,475 BID 
1901 8,718,302 1896 8 919,906 
1900 6,684,770 1895 4,909,128 








REPAIRING A PROPELLER SHAFT. 

Tx following account of the repairs executed at sea to the 
tail shaft of the steamship Milton, sent to us by a corre- 
spondent, will be of interest to our readers. 

The accompanying engravings show the nature of the 
repairs. Fig. 2 shows the fracture very clearly and the 
section of the six keyways cut in each end by the engineers 
under the conditions described below. Fig. 1 shows the 
shaft on deck, with one clamp and the keys in position ; the 
two other clamps being removed to show the keys clearly. 
While the repairs were being carried out the weather is 
described in the log as terrific on many days, and the ship in 
latitude 37 deg. south, longitude 66 deg. 55 min. east. The 
shaft is 13$in. n diameter over the liner, and the tube is 
20in. external diameter, and about 2in. thick all round. The 
accident occurred on November 17th, 1904, at 9 p.m., in 
latitude 35 deg. 34 min. south, longitude 51 deg. 50 min. 
east, the ship at the time being 1600 miles from Capetown, 
and on a voyage from Capetown to Bunbury, Australia. 
During the night the after peak tank was pumped out, and in 





The work of removing this piece was started at once and 
proved a difficult job owing to the limited space for working 
in, there being little over 3in. space between the tube and 
the ship’s sides at the after end. Holes were drilled round 
the fore end along the bottom, across the top and bottom of 
after end, and down each side from the top, and as each hole 
along the bottom and some distance up each side was 
finished, a wooden plug was driven in to keep back the 
leakage through the end of the tube, and to send it on to the 
hole drilled on the forward end to carry it away. When all 
that was possible had been drilled away, the plugs were drawn, 
the holes knocked into each other, and the two pieces burst 
off with steel wedges. 

A clear view of the shaft was now obtained, and it was 
found that a piece of metal broken out of the shaft was 
jammed into the bottom, preventing the ends coming 
together. This was taken out and the broken ends drawn 
within in. of each other. It was decided to sink six fish- 
keys, 1ft. long, 3in. broad at the ends, 29in. at the middle, 
and 13in. thick, into the shaft, and over these to put three 
strong clamps. To make the keys stanchions were taken 
out of the ’tween decks, heated in the main boiler furnace 
and forged to shape, the bottom side faced up in a small 


lathe, and the sides made square with the bottom, the top |. 


being left rough as it came fromthe hammer. For clamps, 
derrick bands were taken and set to suit for two, three half- 
bands making a full clamp, and jin. was allowed at the joints 
for draw. A heavier clamp was made out of another 
stanchion to come immediately over the fracture. The lighter 
clamps were secured with 1gin. bolts and the heavier with 
din. bolts. A jin. steel countersunk tapped bolt was also 
fitted in the ends of each key so as to secure it to the shaft. 
A departure had to be made from the original plan. It was 
impossible to hold the shaft firmly enough to make a fine fit 
of the fish-keys owing to the pitching and rolling of the ship, 
so two parallel keys were made, the beds sunk to gauge, and 
the keys driven into them. This overcame the difficulty, and 
the remaining keys were fitted as originally intended. The 
work took twenty-five days to accomplish, and was carried 
on day and night, only one man ‘being able to work at a 
time, the space; being so limited. It was also carried on 








Fig. 1 


the morning an examination was made of the stern tube, 
which was found intact. 
The day was taken to consider the best means of effecting 
such repairs as would carry the ship to the nearest port, and 
on the morning of the 19th a start was made by drilling small 
holes at intervals along the top of the tube and inserting 
small wires to discover the position of the fracture, which 
was found to be between 4ft. and 5ft. from the propeller, and 
2ft. Gin. inside the stern-post. Next, a piece 2ft. long by 
6in. wide was cut out of the top of the tube to examine the 
fracture. While this was being done all the after ballast 
tanks were pumped out, the fore peak filled with water, and 
ropes were passed over the propeller blades and round the 
nut to draw the broken ends of the shaft together, as the pro- 





Fig 2—THE FRACTURED ENDS OF THE SHAFT 


peller had worked back against the rudder post. Spun yarn 
had also been wound round the shaft between the propeller 
and stern-post, a work of some difficulty, as no one could 
remain on the propeller on account of the sea, so a plank 
was passed through the arch, a man got on each end, spun 
yarn was lowered down on one side with a weight attached 
and hauled up in the opposite side with a long hook, and by 
these means the tube was made so tight that an inch hole, 
drilled in the bottom of the tube, carried off the leakage. 
When the piece was cut out of the top of the tube, the frac- 
ture was found to be at the fore end of the stern-bush and 
nearly square across the shaft. An attempt was made to 
draw the broken ends together, but they could not be got 
closer than 1fin. of each other, so it was thought that the 
broken edge of the liner had lifted on the under side and was 
jammed on the collar of the stern-bush. It was also seen 
that a good repair could not be made unless the shaft could 
be got closer together and a piece cut out of the tube right 
round, 





THE REPAIRED SHAFT 





under great difficulty and discomfort. Heavy weather was 
the rule, and the spun yarn wound round the shaft soon 
wasted away, leaving the engineers only such protection 
from the water as they could get by winding spun yarn 
and canvas around the shaft in the tank ; but this gave way 
every time the ship dipped her stern deep in the sea. Three 
times they were driven out altogether and had to wait for 
better weather. 

With the shaft repaired in this way the ship was able to 
steam to Mauritius, a distance of 1184 miles at a speed of 
4 knots, and at the survey held after arrival, the keys, clamps, 
&c., were found to be none the worse for the work they had 
done. All praise is due to the engineers for the way in which 
they undertook and carried through, under such adverse cir- 
cumstances, an exceedingly difficult piece of work. A new 
tube was fitted at the Forges et Fouderies de Maurice, 
Port St. Louis, Mauritius, and the spare tail shaft 
shipped. The vessel was about to sail for Australia when 
the letter containing the foregoing information was sent off 
on January 30th last. 








“UNSOLVED PROBLEMS IN ELECTRICAL 
ENGINEERING,’ 
By Colonel Rookrs EVELYN Bett Crompton, C.B., M. Inst. C.E. 

THE electrical problems which form my subject divide themselves 
into two groups, those set for us by Nature herself, which chiefly 
concern the scientific investigator, and those which have presented 
themselves to us engineers since we began to use electrical energy 
for man’s service. Engineers are only concerned with Nature’s pro- 
blems so far as their investigation comes into his work when he is 
called upon to provide means to protect our works from damage 
due to her display of her electrical forces. 

The problems of lightning discharges have from the very first 
interested us, and in these later days of large power schemes, the 
importance of protecting our works against lightning stroke has 
become increasingly evident. Fora long time we thought that the 
damage caused by lightning was confined to systems of overhead 
conductors, as its effect on these was at once evident, in some cases 
by complete destruction of parts of our circuits, in others by the 
breakdown of our insulation, but during our recent developments 
of large power schemes, employing systems of conductors to carry 
the energy into districts where the use of overhead conductors is 
inadmissible, the influence of lightning discharges, or of earth 
strokes connected with them, on our underground systems, has 
been undoubtedly the cause of many failures and interruptions to 
service, the investigation of which forms a problem of the first 
magnitude, 

The problem has been insufficiently investigated, but it appears 
probablé that many of the mysterious perforations of the insulation 
of our underground cables are commenced by static charges due to 
condenser effects produced on a gigantic scale in the system. 











I cannot omit from this lecture any mention of the problem of 
terrestrial magnetism, as they certainly affect electrical engineer- 
ing works. 

The problem is undoubtedly unsolved, but — light may be 
thrown on it if the magnetic surveys of the inhabited portions of 
the globe, and especially those near the Polar regions, could be 
completed. The diagram No. 1 shows that if we consider the 
earth approximately represented as a magnet with North and 
South Poles, the lines through the equatorial zone of the earth 
must be directed towards the poles and recurve back from the 
— areas to complete their magnetic circuit across the Equator, 

ut we have reason to believe that the Earth’s magnetic field 
is not symmetrical and differs widely from that shown in my 
diagram. 

Another problem which is only now commencing to pass outside 
the domain of the physicist into that of the engineer is that of the 
etheric transmission of power. The development of electric wave 
telegraphy is an excellent instance of the various stages of the 
solving of an electrical problem. In this case, Maxwell and Hertz 
settled the first stage and formulated the laws of the transmission 



















Diagram No. 1—EARTH’S MAGNETISM 


of etheric waves. Branley supplied an important element when he 
invented the coherer. Marconi’s enthusiasm, skill, and persever- 
ance, aided by Fleming and other numerous competent co-workers, 
has carried the third stage to its present development. 

We may consider that the etheric transmission of signals up to 
a given distance, and notably for the purposes of signalling to and 
between ships at sea, is practically solved, although there are many 
secondary problems arising out of it. 

What we require is a better method of originating a continuous 
train of waves rather than these intermittent ones, and here we 
can formulate our rep my which may be solved by the mechanical 
engineer, or probably by the electro-chemical engineer. None of 
us have as yet succeeded in constructing an alternator with a 
frequency approaching 1,000,000 per second ; but who can say that 
recent developments in extremely high-speed turbo-generators of 
the De Laval type may not furnish us with a good start in obtain- 
ing such frequency by mechanical means. Again, turning to the 
possibilities within reach of the electro-chemist, very promising 
attempts have already been made by Lodge and others to produce 
electrical oscillations from condensers charged by a Cooper-Hewitt 
mercury vapour lamp. Duddell has shown by his investigation of 
the singing arc that herein lies a method of producing a continuous 
series of discharges, although in this case the frequency obtained 
is not sufficient for our purpose. At any rate, the solution of 
this problem of continuous operation by means of Hertzian waves 
appears to be extremely hopeful, and, at any rate, it is one of first 
importance. . 
ne problem connected with electric wave telegraphy requires 
mention, although I believe it has been already nearly, if not com- 
pletely, solved by Fleming. I refer to the noise caused by the 
signalling spark used in wireless telegraphy, especially on board 
ship. The loud cracking discharge of this spark has the twofold 
disadvantage of being a nuisance to any one in the neighbourhood 
of the apparatus and of entirely defeating secrecy, as the message 
can be read by any one conversant with the Morse alphabet. 
Fleming has caused the discharge to be produced in cast iron vessels 
filled with nitrogen or carbonic acid under pressure, and by this 
means has practically succeeded in silencing the spark, even when 
large powers are employed. 

I now come to the second group of problems connected with the 
development of electrical machinery in the form that it is now 
taking, and with which I have personally been most in contact 
during the past twenty-five years. It is thirty years ago since we 
were introduced tothedynamo. The progress of its design has been 
marked by constantalteration following on new discoveries of systems 
of generating and utilising electrical energy ; but throughout the 
considerable changes of the many systems that have been tested, 
and which still survive, I find that underlying the whole of our 
progress up to the present, we meet with the one mean group of 
problems which form the central feature of all our designs, those 
relating to the designs and construction of the most efficient mag- 
netic field, and which, for convenience, I hereafter call the problem 
of ‘‘core and coil.” 

In the early days of Faraday and those who followed him, it 
was observed that the best results were obtained when pure forge 
iron, such as that obtained from Swedish bars, was used for our 
magnet cores ; but later on, in order to cheapen and facilitate 
construction, we commenced using cores which could be cast into 
the desired form. So long as these were of cast iron the per- 
meability was low, and the results therefore poor. Later on the 
steelfounder was able to make for us castings of high permeability ; 
but when we began to develop the use of aiternating machinery, 
or whenever the cores were subjected to alternating electrical 
stresses, we met with the difficulty that eddy currents were set 
up within the cores, followed by heating, and in addition we 
observed for the first time the losses due to hysteresis. When we 
first formulated our requirements for core material they were 
exceedingly simple. We only stipulated that it must be permeable, 
easily cast, forged or worked into the shapes in which we required 
to use it, of sufficient mechanical strength, and easily cut or shaped 
up by machine tools. These requirements were easily met by the 
dition of small percentages of nickel and aluminium, as the use 
of these alloys produced cores with extreme permeability; but 
when, as I have just mentioned, it became of extreme importance 
to minimise eddy currents, we found it necessary to mechanically 
subdivide our cores either by slotting or sawing the solid castings, 
or by forming our magnet arms of thin wrought iron plates, which 
are held in position by being cast into cast iron or cast steel yokes. 
But at this stage we encountered an annoying difficulty, which 
still exists and has been the cause of much disappointment and 
loss to steel founders and dynamo builders. I refer to the diffi- 
culty in producing steel castings for magnets, yokes and frames 
sufficiently free from blowholes or porosity to ensure that the 
magnet core portions are of equal density of mass, and therefore 
of sufficiently equal magnetic moment. 

This porosity of steel castings will continue to exist so long as 
they are poured from steel or ingot iron comparatively free from 
carbon, silicon, and other materials which are present in cast iron, 
and thereby lower its melting point. The purer material is so 
viscous that it does not run smoothly into our moulds, and 
consequently entraps the gases to form the blowholes and 
irregularity of mass that I complain of. This difticulty is a real 
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one, and may possibly be met by further development of Barrett’s 
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discovery that the addition of silicon in suitable proportions to 
cast iron renders the whole very fusible, so that complicated and 
difficult castings free from porosity can be made from it, but in 
addition he has shown that we have the great gain from it as it 
reduces hysteresis. In the other class of cores, particularly those 
subjected to alternating electrical stresses, such as the cores of 
transformers, we cannot hope to obtain sufficient freedom from 
the losses due to eddy currents by means other than minute 
subdivision, that is to say by lamination or in some cases by form- 
ing the cores of a bundle of individual wires. Great progress has 
besn made in the production of such laminated material, and a 
great part of our constructive work lies in the organisation of the 
labour necessary to fit together the large number of sheets or 
stampings which go to form this class of cores. Where such cores 
are used for revolving armatures we meet with the secondary 
problem of securing satisfactory balance of the rotating mass, and 
it is not easy to obtain this, as any turning or cutting process 
applied to the edges of the thin sheets has a tendency to bring 
them into electrical conducting contact at the edges and ends, 
facilitating the eddy currents. The same ditficulties occur in 
smoothing out of the tunnels or slots of our armatures, and a satis- 
factory means of carrying this out cheaply and efficiently has yet 
to bs found. 

Although I am limited by time from discussing this great core 
question as fully as I could wish, I cannot close it without referring 
to the interesting discoveries of Dr. Heusler of magnetic non-iron 
alloys. Dr, Hadfield has produced for De. Fleming rings formed 
of an alloy of aluminium, copper, and manganese which is nearly 
as magnetic as a low grade of cast iron, although it contains no 
iron at all. It is possible that the whole secret of magnetism is 
locked up in these rings; at any rate, the discovery is of extreme 
importance, and may have wide-reaching influences on the question 
of our cores. 

From the first we found that the most convenient method of 
forming our existing coil or helix was by winding up into a coil on 
the core itself, or on a separate frame slipped on to it, copper wire 
of circular cross-section and covered with a fibrous insulating 
mate-ial, such as cotton or silk thread. This method of coil wind- 
ing has held up to the present date, chietly on account of its con- 
venience and of the very perfect and economical methods of 
covering the wire with silk and cotton thread or in some cases with 
spiral paper strip, which have been from time to time introduced, 
but in all these cases the mass of the wound coil is largely made 
up of insulating material, as on account of the circular section of 
the copper itself there is much wasted space. 

I have prepared diagram 2, showing winding in three forms, the 
first showing the relation of copper to insulation and wasted 
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Diagram 2—COMPARISON OF WINDING 


space when cylindrical cotton or paper-covered wires are wound on 
to short formers provided with flanges of the full depth of the 
winding; the second, which is also a usual form, and allows of a 
more solidly-wound coil, z.e., when the ends of the winding are 
stepped back, the alternate layers fitting in to some extent 
between the depressions of the first layer. But for the third case 
| have shown an ideal winding of a coil to produce the same 
results as to the required magnetic field, and to give sufficient 
cooling surface to get rid of the heat, but using less copper, and 
having greater heat conductivity, due to the continuity of the 
copper from the inside to the outside of the coil. This ideal 
winding, you will see, consists of thin copper strip wound on its 
edge into correct position by suitable machinery, each turn being 
insulated from the adjacent turn, by a thin film of insulating 
material applied to it at the time it is being wound. This ideal 
form of coil winding has already been occasionally used in practice 
for the larger coils required for certain transformers, and for the 
magnets of large generators and motors, and it will be seen that 
we gain greatly in reducing bulk of the winding, weight, and cost 
of copper, and, as the magnet arms are shorter, we gain greatly in 
the size and cost of the framework of the machine; but in order 
to apply it generally to the smaller class of apparatus, we still 
require a combination of rolling, winding, and insulating machinery 
which will take the rough copper strip and at one operation reduce 
it to the correct cross-section, winding it into place, and apply the 
coating cf insulating material. In my diagram I have not taken 
advantage of the reduced thickness of insulating material, although 
I might have done so, but even as shown the reduction in size, 
weight, and cost are very noteworthy. 

And it is the constructional problem which I here set and for- 
mulate for your consideration. 

We now come to insulating problems. As I have already said, 
up to the present we have been content with the older method of 
fibrous insulation, sometimes untreated, but in other cases impreg- 
nated with an insulating varnish or enamel. In order to render 
our coils non-hygroscopic, so that we can maintain sufficient insula- 
tion in moist atmosphere, we have already introduced vacuum 
machinery to remove the moisture after they are wound, and 
afterwards we inject our waterproofing and insulating varnishes 
under pressure to fill up, as far as possible, the interstices—at all 
events, in the outer layers of winding. At the same time, we 
slightly increase the heat-conducting qualities of the coil as a mass, 
But, unfortunately, it is difficult by such impregnation to make 
the coils waterproof to a satisfactory extent, for the fact that when 
these coils are at work they are alternately heated and cooled of 
itself tends to aid the re-entrance of moisture—at all events, in 
this climate. 

Quite recently, in connection with this winding question, another 
difficulty has been observed by Highfield and others, ¢.c., the 
formation of ozone, and, finally, of nitric acid inside the coils 
which has in many cases destroyed the fibrous material used for 
insulation. All this points to the desirability of dispensing with 
fibrous material, and of replacing it by an insulating material which 
will have sufficient dielectric strength, will stand the action of 
nitric acid and facilitate heat conductivity. A good deal has been 
recently done in this direction, and notable advances have been 
made tcwards increasing the temperature up to which such 
insulating compounds can be worked without notable decrease of 
their dielectric strength, so that although a few years ago we con- 
sidered a temperature of 100 deg. Cent., or 212 deg. Fah., as quite 
the outside temperature at which coils could be satisfactorily 
worked for lengthened periods, we are now slowly coming to the 
opinion that it is desirable that we should work them at far higher 





temperatures, and that it is quite reasonable to hope that our 
chemists will furnish us with suitable insulating materials for im- 
P tion, or coating our conductors, and which will stand 
continuously temperatures up to at least 200 deg. Cant., or 390 deg. 
Fab. If we are ful in obtaining the two requirements 
which I have mentioned, ¢.¢., the reduction in the sizes of our coils, 
as shown in the third case of my diagram, and in obtaining the 
higher temperatures at which we can work them without endanger- 
ing the durability of our plant, we shall benefit greatly both con- 
structors and users by reducing the bulk, weight, and cost of our 
machinery without in any way impairing its efficiency. 

The recentintroduction of high-speed turbo-generators has called 
attention to the difficulties of designing both the cores and the 
winding of the revolving fields, so that they can successfully 
withstand the severe mechanical stresses to which they are 
exposed at these extreme speeds. Much ingenuity has already 
been exercised in ae to reconcile the antagonistic 
requirements of great mechanical strength to resist centrifugal 
forces combined with minute sub-division of the core to prevent 
a free path for the eddy currents. It will be seen that here 
the difficulties of the designer are very great, and the problem 
of overcoming them is yet in its early stages. 

It may surprise many of you to hear how great have been the 
improvements in the lead-couple accumulator during the fifteen 
years or so that it has been in practical use. These developments 
have been steady, continuous, and have been very lately dis- 
cussed ; but the fact remains that the accumulator, as we now 
have it, has taken rank as a part of our electrical plant, which 
is well understood, and from the use of which many of us are 
obtaining great economical benefit. 

The value of recent improvements may be gauged by the fact 
that the formation of deposit in the bottom of the cells from this 
detached active material has been reduced to one quarter of its 
quantity during the last five years, and we may safely say that the 
durability of these accumulators has been increased, and the cost 
of their upkeep reduced in the same proportion. 

These improvements have been noticed by those who have 
closely studied this question, and has been followed by a great 
increase in the use of storage, especially where the demand on the 
electrical energy has been intermittent, or has been confined to 
short hours, such as in towns or villages where the demand up to 
the present has been principaily for domestic purposes during 
hours when artificial light is required ; so that at present my view 
is that we can design far the most economical plant for supplying 
electrical energy for these cases by combining the most economical 
generating plant that we know of, which is the combination of the 
internal-combustion engine with a suction gas plant worked for 
long hours, and thereby charging storage sufficient to deal with the 
bulk of the load, but supplying the short hours of peak load from 
steam plant specially designed to work for short hours at a 
maximum efficiency. 

The storage problem which has been insufficiently developed, 
but to which much attention is now being directed, is that of 
portable storage. We require a box of power, asit was first termed 
by Lord Kelvin when the Faure accumulator was brought over to 
this conntry. I must remind you that Lord Kelvin was not alone 
in thinking that we had already within our reach the power of 
storing considerable amounts of power in boxes of reasonable size 
and weight, which could be transported from the point at which 
they were charged to the point at which the power was to be 
utilised. After long years of disappointing delay we do see this 
realised in a very considerable number of private carriages driven 
7 electrical means which we now see in the streets of London and 

aris. . : 

It is quite certain that an enormous impulse would be given to 
the production of electrically-driven vehicles when the boxes of 
accumulators, and the means of charging them, are sufficiently 
standardised. I am glad to say that the matter has been already 





taken up by the Standards Committee which is supported by this | p 


Institution, and in this respect the outlook is distinctly hopeful. 

The railway problem, which is of the highest interest and 
importance to my audience, would occupy not one but a series of 
lectures. I must confine my remarks to pointing out that one 
solution of the problem seems already within our reach, namely, 
that of the utilisation of single-phase alternating currents for 
long-distance transmission, which only requires two insulated wires, 
and two contacts. The engineering and mechanical secondary 
problems still unsolved are easy ones. We have the choice be- 
tween the type of series motors as made by Finzi in Italy, and 
that of the Winter and Eichberg compensated repulsion motors 
made by the Allgemeine Company. The difference between these 
two types lies principally in the size of the transforming apparatus 
which must be carried on the train. In the first instance, this 
must be equal in capacity to the total output of the motor — 
ment, whereas with the repulsion motor the transformer need only 
have a capacity of one-tenth the rated capacity of the motors. 
Our future choice lies between these two or similar systems or 
modifications of them. 

As regards the problem of the third rail, its difficulty and 
dangers, and of substituting the overhead work necessary for 
these single-phase motors, it is a mere draughtsman’s question, and 
is quite certain to be satisfactorily dealt with. I think we can even 
now answer two questions. The first is: Can electric traction 
supersede the present steam haulage at the schedule speeds which 
are at present in use on our railways! To this question we elec- 
trical men say that, although there are many secondary problems 
arising out of it, they are all easily solvable, and we have nodoubt 
whatever that we can answer the question in the affirmative. The 
second railway question is: Can we, by the introduction of electric 
haulage, raise, to a notable degree, the present schedule speeds, 
and, from this cause alone, become very formidable competitors to 
long-distance steam haulage’ Although there are many electrical 
engineers who would answer this question in the affirmative with as 
much confidence as they answer the first one, yet, personally, | am 
not quite so sure. I see that, spurred by our ‘cleatrical competition, 
the designers of the steam locomotive are likely to make further 
efforts, and I feel sure that if we electrical men can work to 
schedule speeds of 100 miles an hour, the steam locomotive also can 
be improved so as to work at the same speed with equal safety. 

As to long-distance goods traffic, I do not think we are likely 
to attack this problem for years tocome. None of the engineers 
whom I have met, either in England or America, seem to think that 
electricity is ever likely to replace steam for this work—of course, 
I mean in our present knowledge of the generation and supply of 
electrical energy. 

Our railway problems would be greatly assisted by the solution 
of another mechanical problem closely connected with it, or with 
the driving of any machinery, such as rolling mills, where the 
starting torque is very great and very variable, whereas the source 
of energy for driving is constant. You are all familiar with the 
attempts to deal with this matter mechanically on the motor car or 
motor omnibus by the change speed gear, but I believe and hope 
that the real solution is an electrical one. Ward Leonard has 
worked it out by the introduction of a motor dynamo having a 
variable field, but up to the present all the devices have been heavy 
and costly. Still the problem of producing by electrical means a 
change of speed and torque gear will be of the utmost value in 
aiding the work of the mechanical engineer, whether in railway 
works, rolling mills, cranes, hoists, or in the propelling mechanism 
of the steam, petrol, or electrical vehicles which are now beginning 
to be used so largely on our roads, 

Probably the branch of electrical engineering which has already 
made its greatest advances has been that of perfecting our 
measuring instruments, This is a matter on which I could dwell 
with loving interest, but time prevents me from dwelling on it at 
any length. The instruments that we have already at command 
for measuring direct currents are already so accurate and so low 
priced that they are commencing to be used for. many purposes 
quite outside the field of electrical engineering-.proper.; but when 
we come to the measuring of alternating energy, although the 





instruments for measuring separately the current and pressures 
are satisfactory, yet no completely satisfactory method at al] 
approaching the accuracy and simplicity of the direct-current 
methods for measuring power are as yet available in this case, 
This is due to the difficulty of measuring current and pressure 
simultaneously and under such conditions that no corrections haya 
to be made for the difference in phase between the two, wherein 
lies the all-important power factor. Probably the solution of this 
problem lies in the further perfecting and simplification of electro. 
static means of measuring alternating pressures. Much is to be 
hoped for from the further development of the beautiful spheric] 
electrostatic instruments devised by Price. 

For years past many minds have been attempting to solve the 
problem of obtaining increased light from an incandescent filament 
or wire. The successive appearance of the Nernst, the Auer, Von 
Welsbach, the Osmium, and, finally, the Tantalum lamp indicate 
the more or less successful efforts that have been made and which 
seem likely to yield satisfactory results, 

The development of this Tantalum lamp has been a striking 
instance of the way a problem of this kind ought to be attacked. 
The search tor a suitable wire was set about in a thoroughly 
systematic manner. Tantalum, was tried as it was one of agroup 
of metals that from their known atomic values would be likely to 
give the desired results. It was then hardly known in its metia.‘ic 
form, so that during the search it was necessary to devise means 
for obtaining it in sufficient quantity, to draw and toughen tho 
wire and to mount it in a suituble manner, The result has been a 
lamp which, although not perfect, does yield many of the resu'ts 
that were expected from it, and the inquiry will very probally 
lead to seluiie additions to our knowledge of this part of the 
lighting problem. 

Quite recently we have witnessed the introduction of lanps 
yielding strange coloured lights, on the one hand the blue of the 
Cooper-Hewitt mercury vapour lamp, and at the other end of the 
scale the orange flame carbon are lamp. An investigation into this 
question of the colours which are best suited to obtain clear visual 
definition by artificial light is sorely needed. Such an investigation 
was begun ten years ago by Langley in America, Blondel in France, 
and by Barr and Phillips in this country, but of late years littls 
further has been heard on this extremely important subject. The 
revival or re-introduction of these modern lamps show that the 
problem is an important one. More than twelve years ago Langley 
defined the brightness of light as the intensity of retinal absor))- 
tion, and probably this is what most of us believe it to be. He 
pointed out that the effect of lights of different colour on the 
retina varied with the individuals and with the age of individuals, 
so that the greatest visual intensity is obtained with younger men 
when the light is rich in yellow rays, with the older men when the 
light is richer in the green and violet. Now that we have at 
command electric lamps that can give us colours of both kinds, it 
will be interesting to notice how far Langley’s ideas are corro 
borated now that we have such full opportunities for investigating 
them ona larger scale. We are told that the Cooper-Hewitt lamp 
gives excellent definition and does not fatigue the eye when 
exposed to the trying work of reading fine scales, or wherever high 
definition is of first importance, and has to be obtained by the 
aid of artificial light. 

A problem of real moment to both suppliers and users of elec- 
trical energy would be the discovery of a direct method of produc- 
ing artificial cold by electrical means. If we had a ready means of 
producing artificial cold so as to obtain cold storage in our larders, 
and so preserve our perishable foods, vegetables, and fruit, it would 
obviously greatly add to the pleasure. of our lives and to the 
economy of our housekeepir 4. Of course, we can now produce 
artificial cold by connecting an air compressor to be driven by an 
electric motor, and by expanding the air into the cold storage 
chamber, but the method is costly and cumbrous. Probably 
something may be done by a well-designed high-speed air com- 
ressor ; but the real solution we are.looking forward to is a direct 
method of producing cold from the electrical energy in our supply 
mains, and this poe devs is a problem for the electro chemist, as 
we may conceive the apparatus taking the form of a battery 
abstracting heat from the surrounding air. 

The recent experiments of Lodge in dispersing fug and collect- 
ing dust by communicating static charges to the atmosphere con 
taining such particles deserves mention as worthy of further 
development, 

Time will not permit me to speak at any length on the interest- 
ing subject of electrical heating. At first our attention was 
directed to means by which our electrical energy could be used for 
the production of low temperatures, such as radiators for heating 
our rooms, boiling water, heating ovens, and similar domesti: 
uses, and although the demand for this class of apparatus has up 
to the present not been great, owing to the cost of the energy 
being in most cases still too high, yet steady progress has been 
made, and in certain towns its use has been extended in a very 
encouraging manner ; but there is another use for electric heat- 
ing, and that is the production of much higher temperatures, such 
as those required by the chemist and metallurgist. The import- 
ance to the mechanical engineer, chemist, or physicist of being 
able to maintain in quite small furnaces extreme regularity of high 
temperature for very long periods of time cannot over 
estimated, and this problem is already satisfactorily solved; but 
when we deal with electrical furnaces on the larger scale, | may 
point out that although when Keller read his paper on electrical 
metallurgy before the Iron and Steel Institute in 1903, the 

ibility of electric smelting taking the place of heating direct 
y fuel was received with much incredulity. Since that time so 
much attention has been given to the matter that this problem has 
already been successfully grappled with, and appreciable advances 
have been niade in the practical application of electrical smelting. 
De Laval, Ross, and others have arrived at very concordant results, 
and already the Heroult furnace for the production of steel from 
scrap iron has been carried out on a commercial scale in France 
and in Sweden, and in both cases we are told that the high quality 
of steel thus obtained shows that the process is already a com 
mercial success, and may be of great importance to those 
countries that possess water-power, so that this direct process of 
electric smelting may be readily developed. 

Finally, I believe the greatest problem of all, and the one which 
will have the most profound influence on the well-being of our 
fellows, is the satisfactory development of our power schemes by 
which we hope to send the population back to the land. Power 
distribution schemes of various d of magnitude have already 
been started in many countries. In those where water power was 
available they have made considerable progress, but in this country, 
where we have to look to the generation of our power from fuel, the 
series of problems involved are of the highest interest, are 
extremely hopeful of speedy solution, and the social consequences 
that will follow on them are likely to be so important to the health 
and better development of our race that they deserve the most 
careful consideration of our best men. ' 

We already see that the necessity for bringing our working 
population into huge factories so that they may work within the 
range of power allowed by revolving shafting is already at an end ; 
that nearly all power can be supplied through electric motors, and, 
therefore, the factory units themselves can be small, spaced more 
widely apart, and many classes of manufacturing processes can be 
carried out more perfectly in the worker’s own home unaided by 
the other members of his family. The electrical engineer who has 
been a chief cause in bringing about this vast social change will be 
honoured among those who have really benefited mankind, 











Arter paying interest and sinking fund on the pur- 
chase price of £150,000, the estimate for the next twelve months’ 
working of the Dover municipal electric supply works shows a 
surplus of £440, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves owpenets ‘or the opinvons of our 


correspondents, 





THE SCREW PROPELLER, 


Sir, —The unsolved problem of the action of the screw propeller 
has, | believe, been more debated than any other problem in engi- 
neering abiding solution. The fact is that investigators have for- 
saken the main road that would have led them, with less labour, to 
that consummation devoutly to be wished, for the difficult by- 
paths, presumably under the impression of the authoritative inter- 
pretation of the fundamental principle of the action of that 
instfument. The pernicious effects of authoritative statements, 
unsupported by tangible proofs, brings once more into high relief 
the following phrase of Professor Riicker’s address as President of 
the British Association in 1901, reported in THe ENGINEER :—‘‘ We 
have long felt that the time was coming when theories accepted as 
absolately true must be deposed from their high place. The 
belief that because any great authority had said a certain thing it 
must be true then and for all time has done much harm, delayed 
progress, narrowed our scientific teaching, fostered conceit, and 
resulted in driving the work of invention into the hands of men 
who had no pretensions whatever to scientific attainments.” 

Having devoted a great deal of time to theoretical and experi- 
mental investigations of the fundamental principle of the action of 
the screw, I ask to be permitted to give to your readers a summary 
of the results arrived at, presuming that, being novel and interest- 
ing, they shall be instrumental in giving a new direction and a 
fresh impulse to investigations having the same end in view. The 
propositions supporting my arguments have been drawn from the 
writings of Rankine, believing that I could not apply to a better 
source for the precise scientitic proofs required to uphold statements 
absolutely opposed to deep-rooted hypotheses. 

It apparently fo.lows from our knowledge of the properties of 
fluids, acquired by secular observation, that water only offers 
resistance to change of motion ; hence the unerring conclusion that 
the effort of propulsion is synonymous with the sternward com- 
ponent of the acceleration imparted to the water by the propelling 
instrument. This is, in fact, the fundamental principle of the 
action of the screw, 

It appears, however, that two interpretations can be given to 
that fundamental principle. In the first, propounded by Rankine 
and upheld by all writers, as far as I Sew, the acceleration 
imparted to the water by the ecrew is referred to the sea ; that is, 
it is asserted that the screw imparts a sternward acceleration to the 
water flowing through it. The second interpretation, now given 
for the first time, as far as I know, is that the sternward component 
of the acceleration imparted to the water by the screw must be 
referred to the propelling instrument; in other werds, in virtue of 
the obliquity of the blades to the plane of rotation, the sternward 
and the athwartship component motions of the deviation imparted 
to the water by the screw are the respective exponents of the 
effort of propulsion and of the resistance opposed to the motion of 
the blades by the water; hence the velocity of flow through the 
screw is constant. 

Although no substantial proof of the first interpretation has 
been produced, it having been assumed, I presume, to be a self- 
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evident consequence of that principle, nevertheless, very important 
conclusions can be drawn from the valuable series of experiments 
carried out by Mr. Arthur Rigg, about forty years ago, to deter- 
mine the direction of motion of the currents leaving the blades of 
a screw, published in THe ENGINEER of October, 1868. Briefly 
stated, those experiments indisputably demonstrated that the 
water left the blades of the screw, as observed from the boat, in a 
direction approximately normal to the rear faces. Now, if we 
resolve the motion of the water, as observed from the boat, into its 
sternward and athwartship components, we must accept one of the 
following conclusions :—Either the propeller imparts to the water 
both sternward acceleration and angular velocity, or the sternward 
component represents the forward motion of the ship, and the 
athwartship component the direction and residual velocity of the 
motion imparted to the water by the screw. The first 
proposition cannot be accepted, because it absolutely contradicts 
the second law of motion; the second, which takes into 
account the relative motions of the water and _ boat, 
because the observations were carried out within the boat, is 
in perfect harmony with the following principles, which 
are the expression of the second law of motion, as applied to this 
case—Rankine, P.M., Art. 144:—‘*The direction and amount of 
the pressure exerted by a jet ora stream against the solid surface 
of a vane is opposite to the direction of the change produced in 
the motion of the stream during its contact with thesurface. . . . 
A jetof fluid striking a smooth surface is deflected so as to glide 
along the surface, and at length glances off at the edge in a direc- 
tion tangent to the surface. As the particles of fluid in contact 
with the surface move along it, and the only sensible force 
exerted between them and the surface is perpendicular to their 
direction of motion, that force cannot accelerate or retard the 
motion of the particles relatively to the surface, but can only 
deviate it.” 

My proposition is, moreover, in strict accordance with the prin- 
ciple of action of the analogous hydraulic instrument, the parallel- 
flow turbine, a reversal of that of the screw. In fact, we know 
that in the turbine, the axial component of the motion of the 
water is not a function of the angular velocity of the wheel, and 
is mainly affected by the cross sectional area of the passages 
between the vanes, as given by Rankine—P.M., Art. 172:—‘ In 
parallel-flow turbines the velocity of tlow—the component of the 
motion of the water by which it is carried towards, through, and 
away from the wheel, that is, that component which is at right 
angles to the motion of the vanes—would be made constant, if the 
vanes were insensibly thin, by making the drum, or annular casing 
containing the vanes, simply cylindrical.” It will be noticed that 
Rankine carefully discriminated the component motions of the 
water, whereas, as far as I know, the action of the screw has not 
been subject to so vigorous analysis, with the result that, although 
the action of the screw upon the water is governed by the same 
laws as the action of the water upon the vanes of the turbine, 
nevertheless an assumption is upheld in relation to the action of 
the first instrument which we see contradicted in the action of the 
latter instrument. 

The inconsistency of the accepted theory of the action of the 
screw with natural laws does not, however, end here, for it 
appears, as a consequence of a fundamental principle of hydro- 
dynamics, proved by experience and deduced from the law of 
conservation of energy, that, in order that the acceleration 
imparted to the water by the screw shall give an efficient axial 
component or thrust, that acceleration has to be produced over 
the forward faces of the blades, That principle is thus enunciated 
by Rankine—A.M., Art, 641 :—‘“‘ In a stream whose area of cross- 
section. varies, and in which, consequently, the mean velocity 








varies at different cross-sections, the loss of dynamic head is the 
sum of that expended in overcoming friction, and of that expended 
in producing increased velocity, when the velocity increases, or 
the difference of those two quantities when the velocity diminishes, 
which difference may be positive or negative, and may represent 
either a loss or a gain of head.” Hence, it appears, also, that the 
effort of propulsion is a function of the difference of the squares of 
the velocities of the sternward components of the accelerations 
produced over the forward and over the rear faces of the blades, 
referred to the propelling instrument. 

Thus far we have dealt with the "arog principles involved in 
the action of the screw propeller ; their mutual relations will, how- 
ever, be better understood from the following geometrical repre- 
sentation of that action, in strict accordance with those principles. 
For the sake of simplicity, the ship will be considered at rest, and 
the propeller revolving with a uniform angular velocity in a steady 
stream of water moving astern with the velocity of the ship, friction 
being supposed insensible. 

A B C is an arbitrary section of a propeller blade, at a given 
radius ; A D and C E planes of rotation at the forward and at the 
after edge; C E is the direction of motion and the angular 
velocity of the blade; and D Ethe direction of motion and velocity 
of the stream; hence D C is the direction and velocity of the 
stream relatively to the blade at that radius, or, inversely, the 
direction and velocity of every point of the faces of the blades at 
that radius and relatively to the sea. Hence the indisputable 
consequence that whatever be the shape, and however inclined to 
the helical path, no sternward acceleration or retardation is 
imparted by the blades to the water flowing through the propeller, 
because D C and C E being invariable, ED must be constant. 
Nevertheless, because the successive points forming the outline 
AB Cof the blade do not lie in one plane parallel to the helical 
path DC, but constitute a figure offering an irregular cross-section 
to the helical path, the particles of water in their passage over 
those faces are deviated from and aspirated towards the helical 
path, and that deviation is a function of the configuration. This 
1s in perfect harmony with the principles above referred to. 

The absolute paths show complete, as far as is possible in a 
communication of this order, the geometrical representation of the 
action of the screw. Thus, ¢C is the absolute path of the stream 
over the helical plane DC; aC the absolute path of the stream 
over the rear face AC ; and abC is the absolute path of the stream 
flowing over the forward face ABC at that radius; the absolute 
sternward component of these respective paths is constant, show- 
ing that the sternward acceleration is nought. An analysis of 
those paths, obtained in the same manner as is done in turbines, 
confirms the statement made that the forward curved faces of the 
blades are the propulsive faces, because the deviation there pro- 
duced is very pronounced, and the resulting acceleration relatively 
to the faces is obtained from the tangents to the absolute path, 
referred to the rear face, which effectively bears the pressure due 
to the difference of hydraulic head between those faces. We see 
also that in conformity with Mr. Arthur Rigg’s experiments, the 
tangent to the path of the stream over the forward face at the edge 
C shows that the water leaves the blades in a direction approxi- 
mately normal to the rear faces. 

If, however, we eliminate from those absolute paths the stern- 
ward component representing the velocity of flow of the stream, it 
will be found that the only motion imparted to the water isa 
lateral deviation produced by the after faces, and an oscillation 
produced by the forward faces, similar, but not so effective, as that 
deduced from Dr. Marey’s observations and photographs of the 
swimming of the skate-fish, which, as plotted by Goyou, was seen 
to be a form of the trochoid, 


London, April 10th. E. CLavpto. 





Sin,—I read, in due course, with very great interest, your leader 
on ‘‘ Instantaneous Acceleration,” and have been anxiously looking 
to see if anyone was going to attempt an explanation of how the 
propeller is supposed to drive the water astern. Practically, you 
ask the same question I have been asking for a long time, though 
I think I thoroughly understand the case now. You have let 
pussy out of the propeller bag! The authors do not explain how 
the propeller drives the water, because they do not know—because 
nobody knows, 

You do not state your views on the ordinary propeller theory, but 
you have ieft the impression on my mind that you consider the 
propeller does drive the water, though you frankly admit you do 
not know how it does it. By the theory I have proposed the 
explanation is very simple. The propeller does nothing of the 
sort. The negative pressures enable the instantantaneous 
acceleration—which acceleration is, of course, necessary—to be 
eluded. Everything, so far, appears to fit comfortably into my 
theory. 

In mele to ‘A. R.,” all I can say is that he uses the vicious 
circle. Assuming that the propeller drives the water back, he 
then proceeds to prove I am wrong by showing that the water is 
driven back. He says the propeller is a ‘‘ vortex wheel,” which 
may or may not be true; but that is no explanation. The snark 
is a sort of Boojum ; in fact, they are very much alike—especially 
the Boojum. Are we to suppose that he does not explain the 
action because he does not know, because nobody knows ? 

He sees no connection between stream lines and the thrust of 
the propeller. Mr. Froude—I suppose the greatest living authority 
on the stream line—however, does, and endeavours to explain it, 
although I am sorry to say that his explanation is not as clear as 
his statements generally are. My paper was also specially 
intended to supply a missing link to the chain. 

I am afraid Mr. Napier, even with the assistance of ‘‘ Chambers’ 
Dictionary,” does not make his case good. If the propeller, by 
means of a vacuum cn the leading side of the blade, induces the 
backward acceleration—as I maintain—I do not think that, under 
any circumstances, one could say it sent the water back. Besides, 
in this case, where is the reaction? And Rankine uses the words 
‘by means of the reaction.” If I pulled a dog by a chain to the 
railway station, I do not think Ishould be considered truthful if I said 
[had “‘senthim” to the station, though I undoubtedly ‘‘ caused him 
to go.” Again, if I diga hole in the ground, I may be said to have 
‘‘eaused” or ‘‘induced” the bank to fall, though I did not 
actively ‘‘send ” it down ; and so on, and so on. 

It is at variance with fact to say that I stated that, ‘‘in the 
proper kind of ocean a ship can move endways without the applica- 
tion of force.” Why endways, specially? WhatI did say was— 
not exactly in those words, perhaps—‘‘ in a proper kind of ocean— 
which is an infinite ocean—a ship can move endways without” any 
resistance. Not quite the same thing! It must have a force 
to start it—endways, or any other way—but that, once moving, 
it would go on for ever. 

It is further incorrect to say that I constructed diagrammatically 
what | believed to be *‘the proper kind of ocean.” All I did 
was to tack on a sort of popular explanation of what I meant for 
the benefit of ‘‘ the man-in-the-street ”—not for marine engineers, 
who presumably understand all about the theory of the stream 
line. 

Mr. Napier is evidently purporting some joke when he speaks of 
my ‘‘extraordinary mathematical attack on Rankine’s position,” 
whatever that may mean. I never attacked Rankine’s “‘ position ” 
—which is unassailable—but only one small statement which is 
logically contradicted by his other writings. Extraordinary ! 
Perhaps it is rather out of the ordinary. Mathematical? It would 
be better described as ‘‘ non-mathematical,” for I have carefully 
avoided them, and only on one occasion did I use one simple and 
well-known formula. 

Next follows an unworthy suggestion that I had ‘‘dug a neat 
pit” for Mr. Froude, and fallen into it myself. I would not have 
noticed this undignified remark, but that I was afraid my silence 
might be misconstrued. I dug no pit for Mr. Froude, and 1 am 
not aware, so far, that I have fallen into the pit which does not 
exist. I think that in all my quotations I have not only been 









accurate, but also strictly straightforward and just. I have not 
attempted to distort Mr. Froude’s meaning in any way, either 
directly orindirectly. I have nothing but the profoundest admira- 
tion for Mr. Froude’s writings ; his language is as clear as crystal, 

and it is generally impossible to misunderstand his meaning, 

though in the one case I specially refer to heiscertainly vague. | 

quoted from his address at Greenock, as I consider it the most 

masterly production on the subject that I know of. I suppose J 

have read it at least twenty times, and when I quoted from it I 

always gave Mr. Froude’s own words. Mr. Napier, unfortunately, 

quotes from memory. Finally, the theory of the propeller which I. 
have proposed is really based on the reasoning of this address, but 
pushed, as I think, to its logical conclusion. 

The most extraordinary statement Mr. Napier makes, however, 
is that ‘‘ marine engineers need not consider an ocean of perfect 
fluid, in that a ship could not float in one.” Can he be surprised 
that I think he writes ia a hurry! I think it is the most charitable 
assumption. But I would ask him, is not water at rest, for all 
practical purposes, a perfect fluid? A ship, certainly, can float 
in it, 

This correspondent goes rambling on and leads to no result. [ 
will, therefore, make one more, last, statement of my case and 
ignore all irrelevant remarks for the future. 

(1) A propeller blade, immersed in the water, is subjected to a 
heavy pressure on both the back and front surfaces, 

(2) For the propeller to give a thrust it is necessary when it 
rotates that it should either:—(a) Increase the pressure on the 
rear surface ; or (b) decrease the pressure on the forward surface ; 
or (c) do both. 

(3) Rankine, by his definition, adopts (a), and by his use of the 
words ‘‘ every propelling instrument ” leaves it to be inferred that 
it is the only possible way. 

(4) All the authors since Rankine are inclined to adopt (a), but 
some adopt (c). One author—Mr. Thornycroft, if 1 remember 
rightly, but the name is unimportant at present—goes so far as to 
say that three-fifths of the thrust is caused by decrease of pressure 
on the forward side of theblade. (This, I suppose, must be classed 
as a ‘“‘ mathematical attack on Rankine’s position.”) 

(5) In the theory I propose I adopt (+), and maintain that five- 
fifths of the thrust is produced by the reduced pressure on the blade. 

I think this is simple enough. As Mr. Napier evidently believes in 
(a), can he, and will he, explain to me how the propeller pushes the 
water, or, if he prefers it, causes it to be accelerated by direct 
action of the blade? I am afraid his answer will be that he doss 
not know—nobody knows, I think it is impossible. 

April 10th. R. DE VILLAMIL. 





Sir,—Lieut.-Col. de Villamil, in his letter in your issue of the 
31st ult., refers only to one of the three points I raised ; he ignores 
the other two. In the one point he does refer to he gives no fur- 
ther information as to where one can find the opinions which, he 
says, have been expressed by certain authorities. I have been 
unable to get a copy of Mr. R. E. Froude’s paper delivered to the 
Greenock Philosophical Society in 1894, I have delayed writing 
you till this week in order to try to see this paper. One can, how- 
ever, get access to Rankine’s works more easily, and I have failed 
to find in them any statement that circular motion can only be 
given to water by a propeller by virtue of friction. Will Lieut.- 
Col. de Villamil kindly point out the passage ? 

In the last part of Lieut.-Col. de Villamil’s last letter—Tue 
ENGINEER. March 3lst—he expresses regret that no one has 
attacked his paper on its vital point, and asks ‘‘Can Rankine’s 
theory of the stream line be e to agree with his definition of 
the action of the screw propeller?” For myself, I am aware of no 
disagreement, and it is impossible, without further references, to 
see with certainty where Lieut.-Col. de Villamil’s difficulty arises, 
and, therefore, what call there is for a new theory. 

It must be noted thatitis not safe to apply statementsabout what 
occurs when aship passes through the water to what occurs when the 
blades of a propeller are moving in a helical path, without taking 
into account the essential differences in the actions. Considera- 
tion of a perfectly frictionless fluid leads sometimes to inconceiv- 
able conditions, so let us consider a fluidin which there is some but 
very little friction. A symmetrical ship moving in such a fluid in 
a straight line parallel to its length at uniform = will experience 
only a small resistance.. During the passage of the ship every par- 
ticle of fluid in the ‘vicinity will receive a displacement ; and, 
after the ship has passed, each icle will return very nearly to 
the same position as it previously held. If the fluid friction 
increases, the ship’s resistance will increase, and the particles of 
fluid will in general have a greater ultimate displacement. 

Now consider the action of a propeller. The fiuid between the 
blades of the propeller is rotating at a comparatively high velocity. 
This fluid has a linear velocity also, but we need not consider it at 
present. The fluid just in front of the propeller is rotating at a 
lower speed. If we go far enough forward the fluid has no motion 
of rotation, even if the propeller shaft is so long that the hull of the 
ship does not interfere with the rotation of the fluid in the slightest. 
Therefore the propeller, as it advances, has to give angular 
acceleration to the fluid. This angular acceleration may be great 
or may be small; that is tosay, the angular velocity may be given 
to the fluid quickly or slowly ; but to give the same ultimate 
angular velocity to the fluid, the work done—and, therefore, for 
the same propeller speed the force exerted—by the propeller will 
be the same, no matter what be the value of the acceleration. 
That is, ignoring frictional losses, the force exerted by the pro- 
peller to give angular acceleration to the fiuid is independent of 
the fluid friction. 

I have not by any means explained the whole action of the pro- 
peller, but I think I have said sufficient to show that the action of 
a propeller is different from the straight line motion of a ship in 
such a way that reasoning which may be good for the one is not 
necessarily good for the other. R. M. NEILSON. 

Manchester, April 10th. 





HEAVY OIL ENGINES. 

S1r,—Our attention has been called to a leading article in your 
issue of the 24th ult. in which you state that ‘‘it is only recently 
that means for burning heavy oils, by means of water injection, 
have been perfected.” 

Will you permit us to point cut that heavy oils, by which we 
mean crude and residual oils, as well as oils which are ‘‘ heavy ” in 
a legal sense, t.¢., have a flash point over 73 deg. Fah., have been 
ce in the Hornsby oil engines ever since they first were manu- 
factured, and that in the Hornsby engine water injection is not 
required to burn the heavy oil satisfactorily. 

RICHARD HorNsBY AND Sons, LIMITED, 
H. C. ANsTEY, Manager. 
Spittlegate Ironworks, Grantham, 
April 6th. 








Roya. Inst1TUTION.—The following are the lecture arrangements 
at the Royal Institution after Easter:—Professor L. C. Miall, 
Fullerian Professor of Physiology, R.I., three lectures on the 
“Study of Extinct Animals;” the Rev. H. G. Woods (Master of 
the Temple), three lectures on ‘‘ Velazquez ;” Professor Sir James 
Dewar, Fullerian Professor of Chemistry, R.I., three lectures on 
‘Flame ;” Professor J, A. Fleming, three lectures on ‘“‘ Electro- 
magnetic Waves” (the Tyndall Lectures) ; Professor H. Marshall 
Ward, two lectures on ‘‘ Moulds and Mouldiness;” Dr. J. G. 
Frazer, two lectures on the ‘‘ Evolution of the Kingship in Early 
Society ;” and Mr. A. H. Savage Landor, two lectures on *‘ Explora- 
tion in the Philippines.” The Friday evening meetings will be 
resumed on May 5th, when a discourse ‘will be delivered by Pro- 
fessor H. E. Armstrong, on ‘“‘ Problems ae Nutrition.” 
Succeeding discourses will probably be given by Professor E. Fox 
Nicholls, Sir Charles Eliot, K.C.M.G., Professor J. W. Brubl, Mr. 
George Henschel, and Sir William H, White, 
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PRIVATE BILLS, 1905. 
No. II.* 

THERE is a certain class of Private Bills which, in addition 
to the Committee and other ordeals, prescribed by parlia- 
mentary procedure, are especially reported upon by the 
of Trade. These are included under the title of Harbour 
Bills and Bills affecting tidal waters. There are forty-three 
of this description in this year’s session, and one of the most 
important is that of the Administrative County of London 
and District Electric Power Company. It should be observed 
that it is not our intention, at this stage, to do more than 
allude to those portions of the Bills which relate to and 
affect harbours and tidal waters. They will be more or less 
fully treated, in proportion to their merits and claims, when 
they are brought forward under their respective denomina- 
tions, as in the case of ‘‘ Railway and Canal Bills,’’ reviewed 
in our previous article. The Power Company referred to very 
materially interferes with our broad metropolitan river. It 
seeks to acquire easements in and under the bed and fore- 
shore of the Thames at West Ham, for the purpose of 
constructing a tunnel for its cables. It is proposed to drive 
one under the waterway, connecting the Royal Victoria Dock 
with the Royal Albert Dock, and also under the lock joining 
the tidal basin at the western end of the Royal Victoria Dock 
with the river Thames. The company likewise petitions for 
easements in the foreshore at Poplar, in order to lay down 
electric cables acrcss the lock and waterway connecting the 
Limehouse Basin of the West India Dock with the river, and 
the last dock, known as the South Dock, with the Limehouse 
Reach of the Thames. The Reach named is to be put into 
communication with the dock at Millwall. 

Powers, in addition, are sought by the Bill to lay cables in 
the river’s bed and foreshore in the boroughs of Ham and 
Greenwich, and for the acquisition of certain tidal lands for 
the sites of generating stations. The Bill in question is the 
most important in a group of nine relating to the supply of 
electricity to the metropolis. 

A couple of subways are provided in the Centeal London 
New Lines Bill, one terminating in and under the Thames, 
at a point opposite Surrey-street, Strand, and the other 
opposite Paul’s Wharf, with all necessary shafts, lifts, and 
other conveniences. The comprehensive scheme of the East 
London and Lower Thames Electric Power involves, for the 
laying of its pipes, an area which is equal to the whole of the 
Thames between Southwark and Woolwich, and half of the 
river between Woolwich and Chadwell St. Mary. A pier is to be 
acquired opposite Grays for a generating station. By building 
a sea wall, the Great Central proposes to form a marine lake 
upon the foreshore between certain points respectively north 
and south of Cleethorpes Pier, and the Great Northern, 
Piccadilly, and Brcmpton is projecting = tunnel on the east 
side of Waterloo Bridge. The Great Western, in its 
Additional Powers Bill, throws a bridge over the Towy, near 
Carmarthen Junction, widens another over Waterhead Creek, 
Kingswear, and builds a viaduct at Gulval, Penzance. 
Another viaduct, carrying the company’s South Wales line 
across the river Neath, near the town, is to be reconstructed, 
and certain tidal lands at Penzance and at Pengam, Cardiff, 
are scheduled. A dock scheme for Harwich requires powers 
to raise capital to the amount of £2,000,000 in shares, and 
to issue, in addition, half a million in debenture stock. 
Over 100 acres out of a total 250 will be allotted for the 
docks, and the remainder for quays, warehouses, and 
general shipping accommodation. It is asserted by the pro- 
moters that a very great saving of time will result by con- 
tinental traffic north of France docking at Harwich, instead 
of navigating the Thames, and that there will be, as well, 
railway facilities from the Midlands and North of England. 
The Humber Conservancy apply for further powers, but the 
details are devoid of any particular interest. 

Two piers or breakwaters are, inter alia, included in the 
Channel Ferry project. One commences near the end of the 
south pier, at the entrance to Dover tidal harbour, and 
extends in a south-easterly direction for a distance of 80Oft. 
The other has a length of 650ft., with similar bearings. A 
movable quay or pontoon, 300ft. long, is moored at the 
seaward termination of the first pier, and thence junction 
lines afford the necessary railway communication. In the 
Bill of the Thames Conservancy is comprised the formation 
of a deep-water channel between the Nore and the Royal 
Albert Docks, the dredging and removal of shoals in the 
estuary of the Thames, and the construction of public quays 
and jetties. Provision is also made for the extension of the 
Port of London, as defined in the Conservancy Act, 1894, the 
transfer of certain powers of the Watermen’s Company to the 
Conservators, the increase of the number of Conservators, 
and, last, though by no means least, the borrowing of 
£3,000,000. There are a few items to be referred to in con- 
nection with the Thames Harbour (Barrage Scheme) Bill, 
which petitions to incorporate a Board of Commissioners to 
administer the tidal area between Teddington Weir and an 
imaginary line drawn from Warden Point, in the county of 
Kent, totheentranceto Havangore Creek, inthecounty of Essex. 
Among other works contemplated is the building of a dam, 
with locks, weirs, sluices, gates, and a roadway across and a 
tunnel under the Thames, with its approaches near Gravesend 
Town Pier on the one side of the river, and at Tilbury 
railway station on the other. The construction of walls, 
quays, embankments, the reclamation of tidal land enclosed 
thereby, and the acquisition of certain dock water areas, are 
also sought for. Itshould be remarked that the Bill seeks to 
deprive the Thames Conservancy of some of its powers and 
transfer them to the Commission. Hence the ‘‘ strenuous 
opposition”’ of the former authority. The scheme is clearly 
one of magnitude, and may well require the expenditure of 
the five millions to be raised to carry it to a successful 
termination. 

In the minor Bills, with the exception of those which 
relate to the supply of water, the decrease in the amount of 


Tramway Bills. 


Proposed capital. 


Num- Length| 
ber of of new 
Bills. line. 


Country. ——_— ate Ae iz 
By shares. By loan. | Total. 


the present capital is tothe past as £1,971,457 is to £5,323,971. 
It should be observed, with respect to the list before us, that 
there is but one example in which it is proposed to raise by 
shares any capital worth naming. The only other instance 
is satisfied with the demand for the insignificant sum of 
£15,000. Of the remainder, seven are permitted, with the 
sanction of the Board of Trade, to raise such further sums as 
may be required over and above the amounts stipulated to be 
acquired by loans. 

The Corporation of Birmingham is promoting a Bill to 
authorise it to construct 13 miles of double and seven of 
single track additional lines within the city, and to form 
junctions with other tramways. It has introduced a clause 
to enable it to reduce the width of the footways in the streets. 
Usually proposals of this description are the other way 
about ; £851,000 is the loan capital. It is the largest on the 
list, and compares very poorly with the maximum of 
£1,693,000 standing to the account of the London County 
Council’s Tramways and Improvements Bill of last session. 
Corporations, we have remarked before, are generally strong 
in the promotion of Tramway Bills. There are ten in the 
small total we are now considering. Bury is another instance. 
It seeks to repeal the Ramsbottom Urban District Council 
Tramways Order, 1903, to construct new lines contained in 
the Radcliffe Tramways and Improvement Act, 1904, and to 
empower its own Corporation tomake and work other tramways. 
The money to be raised is £244,000, a great drop from the pre- 
vious example. The mileage is five for double and nine for sin- 
gle track. There are three tramway undertakings supported 
by the London County Council, for which £389,000 is needed. 
There is nothing especially distinctive in the general clauses, 
but there is one which has excited so much attention that a 
brief review will be of interest. Early in February last, at a 
meeting of the Court of Common Council, held in the Guildhall 
and presided over by the Lord Mayor, a proposal of the 
London County Council was brought up forconsideration. It 
was a request that the Corporation would agree to the 
proposal for connecting up the present tramway termini in 
Blackfriars-road and Westminster Bridge-road respectively, 
vid Blackfriars Bridge, Victoria Embankment, and West- 
minster Bridge, and to the Bill promoted by the Council. 
The appeal failed. An amendment was lost, and eventually 
by 97 votes to 33 the Court adopted the recommendation of 
the Street Committee to oppose the Bill. It is very doubtful 
if the line upon the Middlesex shore would be a profitable 
undertaking without the connecting links across the bridges 
to the Surrey side of the river. The remainder of the Bills 
of this class are of a subordinate and unimportant character 
outside the limits of their provincial and rural districts. 

As indirectly relating to our subject, reference may be here 
made to the latest report of the Highways Committee of the 
London County Council. It includes recommendations 
concerning authorised tramways in Garrett-lane, and the 
reconstruction of the northern route of the South London 
Tramways system. The Committee proposes that the conduit 
system of electrical traction be adopted for the construction 
of the lines in Defoe-road, Garratt-lane, South-street, Red 
Lion-street, and York-road, authorised by the Council’s Tram- 
ways and Improvements Act, 1901. Also that it be applied 
to the reconstruction of so much of the lines acquired from the 
late South London Tramways Company as are situated in 
North-street, York-road, Battersea Park-road, Nine Elms- 
lane, Wandsworth-road, Albert Embankment, Lambeth 
Palace-road, Stangate, Lambeth-road, and Falcon-road. The 
cost of the whole work is estimated at £351,900. 








IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute will be held, 
by kind permission, at the Institution of Civil Engineers, Great 
George-street, Westminster, on Thursday and Friday, the 11th and 
12th of May, 1905, commencing each day at 10.30 0’clocka.m, The 
following programme of proceedings has been arranged :— 

Thursday, May 11th :—10.30 a.m.—General meeting of members. 
The Council will present their report for the year 1‘ The hon. 
treasurer will preseat the statement of accounts for 1904. Scrutineers 
will be appointed for the examination of the voting papers. 
Election of officers and Council. The retiring president, Mr. 
Andrew Carnegie, LL.D., will induct into the chair the president- 
elect, Mr. R. A. Hadfield. The Bessemer gold medal for 1905 will 
be presented to Professor J. O. Arnold, Sheffield. The awards of 
the Andrew Carnegie Gold Medal and Research Scholarships for 
1905 will be announced. The president will deiiver his inaugural 
address, A selection of papers will be read and discussed. The 
meeting will be adjourned at 1.30 p.m. 


hh 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
FIRST REPORT TO THE STEAM ENGINE RESEARCH 
COMMITTEE.* 
By Professor Davip 8. Carrer, Member, of London, 
(Concluded from page 352.) 


Influence of vatio of steam in jackets to steam through cylinders » on 
condensation and ve-evaporation.—Fifthly,.from columns 19, 20 and 
22 of Table XIII. it will be seen that the ratio of thermal units 
pea the jackets to the thermal units through the 
cylinder varies between very wide limits. For example, on the 
trial at 245 deg. Fah. temperature and 50 revolutions the value of 
this ratio was 0-724, while on the trial at 356 deg. Fah. temperature 
and 200 revolutions it was 0-042. The reporter has sought in vain 
for any indication, either in the condensation, re-evaporation, or 
the heat consumption that this variation has any influence which 


Steam Consumption in Lbe. per Tour, 


‘Petal WAght of Steam im Lbs, per Hoar 
Total BT. ta ber min 


Reve. per men. 
Fu. 40. 


can be reduced to law. ‘he former of these trials has condensation 
on the walls equal to 0-40 lb. per 1000 strokes as compared with 
0-45 Ib. on ths 245 deg. Fah.-100 revolutions trial. The re- 
evaporation in the first is less than the last, being 0-71 as against 
1-2 for the 245 deg. Fah.-100 revolutions tria], while the efficiency 
ratio, excluding the jacket steam, is 0-486, as compared with 0.625 
for the 245fdeg. Fah.-100 revolutions trial. Any indication of 
influence therefore is in the contrary direction to what would be 
expected. The variation is in the direction in which variation 
would have been expected from the relative conditions of the two 
trials, without regarding jackets at all. The same in a less degree 
is true of all the variations in jacket steam throughout the trials. 
Any excessive number of thermal units absorbed in the jackets, 
however, as, for example, is the case with the A, and A, trials— at 
245 deg. Fah., 50 and 150 revolutions,—coincide with an abnormal 
total consumption of heat per I.H.P. per minute. 

Ratio of steam present in the cylinder at cut-off to total steam und 
moisture ; dryness fvaction,—The relationship between initial con- 








densation and the steam ing through the cylinder can best be 
studied by examining Fagg Flo sa. of the complement—the 
dryness fraction. This can best be seen by comparing the 
temperature entropy diagrams for the whole series. 

Temperature entropy 'diagrams.—Enatropy temperature diagrams 
have been drawn for all the trials, and have been superimposed in 
two series—the one set showing variation with increase of spee:, 
the other with increase of initial pressure. On these latter 
necessary corrections for leakage have been made. So as to make 
them comparable with diagrams drawn without allowance for 
leakage, they have been plotted for 1 lb. of total exhaust condensa- 
tion water. The leakage has then been deducted at cut-off and 
release, so that, after deducting the enclosed area, the entropy of 
the steam measured on the indicator diagram compared with the 
entropy up to the edge of the enclosed leakage area represents the 
real or corrected dryness fraction. To express with scientific 
accuracy the actual entropy temperature changes it would be more 
correct to plot the diagram upon a new scale, in which the entropy 
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Friday, May 12th :—10.30 a.m.—General meeting of th 3 
at the Institution of Civil Engineers. A selection of papers will be 
read and discussed. The annual dinner of the Institute will be 
held in Grand Hall of the Hotel Cecil at 7 p.m. 

The following is a list of papers that are expected to be sub- 
mitted :—(1) ‘On Experiments on the Fusibility of Blast Furnace 
Slags,” by O. Boudouard, D.Sc., Carnegie Research Medallist, 1903, 
Paris. (2) ‘‘On Recent Developments of the Bertrand-Thiel Process,” 
by J. H. Darby, Brymbo, and G. Hatton, Brierley Hill. (3) ‘‘On 
the Application of Dry-air Blast to the Manufacture of Iron,” by 
James Gayley, New York, supplement to paper read on 
October 26th, 1904. (4) ‘‘On the Effect Produced by Liquid Air 
Temperature on the Mechanical and other Properties of Iron,” by 
R. A. Hadfield, president. (5) ‘‘On the Cleaning of Blast Furnace 
Gas,” by Axel Sahlin, London. (6) ‘‘On the Failure of an Iron 
Plate through Fatigue,” by S. A. Houghton, London. (7) ‘‘On 
the Continuous Steel-making Process in Fixed Open-hearth 
Furnaces,” by S. Surzycki, Czenstochowa, Poland. (8) ‘‘ On 
Accidents due to the Asphyxiation of Blast Furnace Workmen,” 
by B. H. Thwaite, London. (9) ‘‘ On the Behaviour of the Sulphur 
in Coke in the Blast Furnace,” by Professor F, Wiist, Ph.D., and 
P. Wolff, Aachen. 

Reports on research work carried out during the past year will 
be submitted by C. O. Bannister, London ; J. Dixon Brunton, 
Musselburgh, H. C. H. Carpenter, Teddington, J. C. Gardner, 
Oldbury ; G. Dillner and A. F. Enstrim, Stockholm; E, G. L. 
Roberts and E, A. Wraight, London ; Frank Roger, Cambridge ; 
and Walter Rosenhain, Birmingham ; Andrew Carnegie Research 
scholars. 

By the courtesy of the Great Western, the Midland, the 
Caledonian, the London and North-Western, the Great Northern, 
the Lancashire and Yorkshire, the Great Central and other railway 
companies, special arrangements have been made enabling 

bers attending the meeting to obtain return tickets on pay- 
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73 | 140,000 | 1,881,457 | 1,971,457 


Total for tramways 26 





the respective capitals is very apparent all along the line. 
Commencing with the Tramway Bills, the present number 
and mileage are as 26 and 73 to 39 and 22 for last year, but 


* No. I. appeared March 24th. 








ment of a single fare and a-quarter, on production of a certificate 
of membership, which may be obtained at the Institute offices. 








THE INsTITUTE OF SANITARY EnctvegRs, LimtTeD.—The follow- 
ing meetings have been arranged :—April 19th—Examination and 
Literary Committee at 3.30 o'clock; Finance Committee at 
5 o’clock ; Special Council meeting at 6 o’clock ; sessional meeting 
at 7 o’clock ; paper by Mr. E. R. Palmer (Fellow), on the “ Venti- 
lating, Flushing, and Cleansing of Sewers and Drains.” 
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of the steam, after deducting leakage, was the unit. Such a 
diagram would not, however, so clearly show the effect of allowance 
or non-allowance for leakage in altering the relationship between 
steam and moisture in the cylinder. 

Comparing, first, the superimposed diagrams for constant ten'- 
perature and varying speeds, and for convenience dealing with the 
unjacketed series first—at the lowest pressure, namely, the A A 
series, it will be noted that the expansion lines of the entropy 
diagrams are roughly parallel to one another, and that the propor- 
tion of steam present both at cut-off and at release increases in a 
regular sequence with the — with the exception of the A A, 
trial, which is exceptional. In the B B series the same uniform and 
regular increase in the dryness’ fraction occurs without exception 
throughout the whole series. The 100-revolution trial, however, 
shows deviation from parallelism to the other trials on the expansion 
curve. The condensation is less and the re-evaporation more than 
the relative speed would indicate. In both the above series the 
improvement in the dryness fraction due to increase of speed 





* Incorporating the results of experiments at King’s College, London 
on jacketed and unjacketed cylinders. 
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diminishes as speed increases, the curves for the higher speeds 
closing up upon one another. In the C C series this is still more 
marked, The expansion curves for the three higher speeds being 
almost identical, so that at 150 revolutions per minute and at an 
admission temperature of 315 deg. Fah., the effect of speed upon 
the dryness fraction both at cut-off and release is practically | 
reduced to zero. On the DD series this point is still further 
emphasised, at 100 and 150 revolutions—the admission temperature 
being 350 deg. Fah.—the speed seems to have no further effect in | 
increasing the dryness fractions at cut-off and release. 
‘Turning to the jacketed series, on the A series of trials at lowest | 


Following the trials in the same order—on the A A, trial the drop 
from release to exhaust is 12 deg. Fah., on the B B, 41 deg. Fah., 
on the CC, 68 deg. Fah., and on the D D, 86 deg. Fah. The 


| temperature at which the cylinder walls and end surfaces is dry 
| will be lower than the temperature of release, but will rise as the 


temperature of release rises, and it may be assumed upon previous 
evidence, that the surfaces after once becoming dry are not reduced 
in temperature te any very great extent. If this be true, the 
range of variation in the temperature of these surfaces will not 
increase in anything like the same ratio as that in which admission 
temperature is increased. At the lower pressure trials, therefore, 
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pressure—the mean admission temperature for all the trials being 
about 245 deg. Fah.—the effect of the jackets is at once apparent ; 
all the expansion lines being brought closer to the theoretical 
saturation curve. All the trials seem to show closely the same 
results as regards percentage initial condensation ; the jackets have 
therefore produced, in the lowest pressure series, the same result 
of closing up trials at different speeds upon one another that was 
shown on the unjacketed series in the highest pressure series, and 
at the same time all the trials have been brought closer to the 
ideal of maximum dryness fraction. 

On the B series of trials the jackets have so far affected the 
result that percentage initial condensation seems to depend no 
longer upon speed but upon the minor accidental conditions under 
which the trials are run. The variations in dryness fraction are 
smaller than those of the unjacketed series previously referred to. 
With regard to the C trials the same remarks may be made, and so 
also with regard to the D series at the highest pressure. All the 
trials show very nearly the same percentage of initial condensation. 
The jackets, therefore, have so farinfluenced the result as practically 
to eliminate, except at the lowest speeds and pressures, the effect 
of speed upon percentage initial condensation. 

If the diagrams for the corresponding jacketed and unjacketed 
trials be compared, one or two points of importance are apparent. 
Generally the expansion curve on the temperature entropy diagram 
for the unjacketed trial is very closely parallel to that of its 
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jacketed counterpart, showing graphically what has already been 
noted, that re-evaporation during expansion is as great on the 
unjacketed as on the jacketed trial. In some cases it is greater on 
the unjacketed trial. It will be noticed also that as the speed 
increases for any pressure the diagram for the unjacketed trial 
closes up upon its jacketed counterpart, until at the higher 
pressure of any speed the two come comparatively close to one 
another. In no instance, however, does the unjacketed diagram 
reach the jacketed diagram at a speed or pressure included within 
the range of the trials until the jacket steam has been added to the 
steam passing through the cylinder. 

Further, » comparison of the diagrams accentuates the fact 
already referred to that both total condensation and dryness 
fraction generally increase with increase of admission pressure and 
temperature for a given speed on the unjacketed trials. This 
does not at first sight appear logical. 

Referring to Tables V1. and VII. however, a probable explanation 
becomes apparent. Due to the constant ratio of expansion the 
range of temperature between cut-off and release does not increase 
in anything like the same ratio as the increase of initial tempera- 
ture. Taking the 50-revolutions series, the range of temperatures 
during expansion on the lowest pressure trial, namely, A A, is 39 
deg. Fah., on the second pressure trial BB, 33 deg. Fah., on the 
third C C, 46 deg. Fah., and on the fourth D D, 56 deg. Fah. 

_ This increase in range is accompanied by a very much larger 
increase in the difference between release and exhaust temperatures, 





become entirely dry at all. 

A further explanation is to be found in the fact, to which 
reference has already been made, that the higher the admission 
pressure, the larger is the weight of steam admitted per square 
foot of surface. On referring again to Table XII., where the 
weight of steam present per 1000 strokes on the respective trials 
is given, it will be noted that on any speed series the weight of 
steam per 1000 strokes increases in a nearly constant ratio; so 
that if the maximum limit of con- 
densation is reached in any given 
case, the dryness fraction for any 


especially at the lower speeds, the cylinder walls and end surfaces | 
will not become dry nearly so quickly nor so early in the return | 
stroke as on the higher admission pressure trials, even if they | 





On Figs. 21 to 30, the leakage deduction has been plotted on 
the temperature entropy diagram, showing the effect of this 
necessary allowance on the dryness fractions at cut-off and release. 

Diagrams of steam consumption. Willans lines, dc.—In Fig. 40, 
will be found curves in which the ordinates represent pounds 
of steam used in the cylinder per hour, the abscisse repre- 
senting revolutions per minute. The full lines represent for each 
pressure series the total measured steam consumption per hour 
when jacketed. The dot and dash lines represent the correspond- 
ing consumption, including jacket steam, and the dash lines repre- 
sent in corresponding units the consumption when unjacketed. 
These diagrams simply confirm the results obtained by Mr. Willans 
in his classical experiments, and graphically show how the weight 
of condensed steam increases as the mean pressure—that is to say, 
as the work done in the cylinder—increases. In the present case, 
including the jacket steam, these diagrams show that at the 
higher pressures and temperatures the consumption of the jacketed 
engine is as large as the unjacketed even at the lower speeds. An 
approximate thermal unit scale has also been added showing the 
comparison on a direct heat basis. Figs. 41 and 42 give the 
corresponding values of steam and heat units consumed on an 
effective pressure base. 

Fig. 43 shows the total weight of steam per hour and the B. Th. U.’s 
per minute consumea by the engine on a H.P. base. 

General conclusions,—It is dangerous to draw conclusions of too 
general and sweeping a character from experiments upon one type 
of engine under one set of conditions, but it may fairly be claimed 
that the ground covered by this report has never previously been 
surveyed with an engine showing more consistent and definite 
results, nor under conditions which enabled so detailed an analysis 
of the results to be made. It may therefore be anticipated with 
some confidence that the definite indications shown by the results 
form a real contribution to the present knowledge of the 

phenomena accompanying condensation and re-evaporation in an 
| engine cylinder under given conditions of jacketing. The points 
which have been elucidated may be summarised as follows :— 

First, leakage through the slide valve, to the importance of 
which Messrs. Callendar and Nicolson have drawn attention, has 
been quantitatively determined under defined conditions, and has 
been shown to be nearly independent of speed of sliding surface 
and proportional to difference of pressure between the two sides of 
the valve. Further, it has been shown that the assumption that 
| the leakage is inversely as the overlap of the valve isat least in the 
| main well founded ; and, further, that with well-fitted valves the 
| laakage may amount to over 20 per cent. of the steam entering the 

cylinder, and is rarely less than 4 per cent. 

Secondly, it has been shown that for an unjacketed engine, with 

| a given ratio of expansion, initial condensation, expressed as a per- 
| centage of the steam in the cylinder, diminishes with increase of 
| initial temperature, while the tctal condensation per stroke 
| increases with such temperature increase. 
This, though suggested by Messrs. Callendar and Nicolson’s 
researches, has never previously been demonstrated with clearness, 
| as, if leakage is not allowed for, the results are obscured and even 
| reversed, and the conclusions arrived at without leakage allowance 
| are therefore unreliable, 

Thirdly, it appears from the results here obtained that the re- 

evaporation for a given ratio of expansion is as great, and sometimes 
| greater, without jackets than with them. This shows very clearly 
| that the regenerative action of the cylinder walls, with a given 
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higher pressure must of necessity 
increase in proportion to the in- 
crease of weight of steam admitted 
per square foot of surface. The 
ratio of increase of the dryness 
fraction fora given rise of pressure 
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will also be affected by the speed ; 
and on comparing the different 
speed series, very interesting 
| information is obtained bearing 
| upon the pregnant suggestions 
thrown out by Messrs. Callendar 
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and Nicolson. On the jacketed 
series, as the whole phenomena 
| of condensation are modified by 
| the raised mean temperature of 


| the cylinder metal and walls, the 
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relative effect of improved dry- 
ness fraction due to increased 
| temperature at admission wili be 
| diminished, and it is, therefore, 
found that on the diagrams for 
the jacketed series the dryness 
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fraction tends to vary much less 
| and less regularly than in the 
unjacketed series, and the varia- 
tion at the higher speeds is in 
many cases in the reverse direc- 
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tion. 

Range of temperature has, 
therefore, a larger effect upon the 
initial condensation, as the other 
conditions have been brought 
closer into equilibrium by the in- 


| 


Including Heat Supplied to Jackets 
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troduction of an artificially raised 
surface temperature, and causes 
reduction in the dryness fraction 
instead of the increase shown 
where the other governing condi- 
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tions are more variable and more 
powerful. 

As the speed increases, and the 
ranges of temperature during 
expansion at the various pressures 
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close up to one another, the 
difference between release tem- 
perature and exhaust becomes less 
than at the lower speeds. Added 
to this, the time during which 
| condensation and cooling can take 
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place is reduced, and the resulting 
benefit is shown most markedly 
in those cases which at the slow 

| speeds were worst, namely, on the 
low-pressure trials, 





L Engine 


for Actua 


per mum 




















At the highest speeds, there- 
fore, the difference due to the 
higher critical dry temperature 
| will be diminished, and the in- 
| directbenefit upon initial conden- 
sation tends to be neutralised and 


| swamped by the larger benefit from increased speed which is | 


shared in common, 
| To show the re-evaporation during expansion, the adiabatic for 


| the mixture of steam and moisture present at cut-off has been | 
drawn upon each temperature entropy diagram, and the projection | 


of the toe of the diagram beyond this adiabatic line will represent 
the re-evaporation due to regenerative action of the cylinder walls. 
At the higher speeds of the jacketed trials an interesting point is 
incidentally shown. There is a general tendency for the dryness 
fraction at cut-off for the individual trials of any speed series to 
follow an adiabatic curve, so that the dryness fraction for inter- 


found at either extremity of the range of pressure by drawing an 
adiabatic curve for the given proportions of steam and water 
through that extremity, 





mediate trials of the series can be very closely predicted from that | 
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ratio of expansion, is largely independent of their mean temperature. 

No quantitative analysis of re-evaporation is possible where 

| leakage is not taken into account, as without the necessary allow- 
ance results would be largely illusory. 

Fourthly, it is possible from tke results obtained to show the 
| temperature when for any speed of revolution, with a given rate 
| of expansion, the jackets will become unnecessary or wasteful. If 
| the heat units per indicated horse-power per minute required by 
| the unjacketed engine for each speed of the series be plotted either 
on an initial pressure or a mean effective pressure base, the points 
for each speed will be found to lie on four curves, which become 
closer and closer to one another as the speed increases, and all con- 
verge to a point as pressure or temperature increases. If the heat 
| consumption for the jacketed series be likewise plotted, it will be 
found that the points for the different speeds at each pressure lie 
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irregularly round a point, their exact position being determined by 
the accidentally slight variations of the conditions of each trial. A 
fair curve through the means of these points will lie below the corre- 
sponding curves for the unjacketed trials, but if the heat absorbed in 
the jackets beincluded, the resultant curve cuts the unjacketed curves 
at points which for each speed indicate the temperature and pressure 
at which the jackets cease to be economical. Such curves are 
shown on Figs. 44 and 45. It will be seen that the full black line, 
which is the resultant mean for the jacketed trials, cuts both the 
250 and the 200-revolution unjacketed curves within the tempera- 
tures and pressures included within the scope of the present experi- 
ments, and the temperatures and pressures where the 150, 100, 
and even the 50-revolution curves would cut, can very closely be 
predicted. As far as the reporter is aware, this is the first time 
when an exact determination for a given engine and ratio of expan- 
sion of this point has been diagrammatically shown. 

In conclusion, the reporter wishes to thank most cordially the 
assistants who have so generously and ungrudgingly spared neither 
time nor thought in helping him in the arduous work of these 
trials, extending over six years, and in working out and co- 
ordinating the results. Without their aid the work and the report 
would have been impossible. To Professor Waynforth especially 
thanks are due for many excellent and fruitful suggestions, for 
ungrud-ing assistance in carrying out the trials and looking over, 
correcting, and criticising the proofs; and to Mr. W. Mason, for 
the care, thought, and originality he showed in carrying out the 
reporter's suggestions with regard to the leakage trials and in 
devising the empirical leakage area diagrams. The work done by 
the late Mr. James, whose untimely death has delayed the produc- 
tion of this report, and has been a very serious loss, was admirably 
reliable. To Mr. Kiernan, as well as many of the reporter's 
students, thanks are also due. 
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The report is illustrated by forty-five figures and fourteen tables 
in the letterpress, and is accompanied by two appendices, 


APPENDIX I. 

REPORT TO THE STEAM ENGINE RESEARCH COMMITTEE 
ON PREVIOUS PROGRESSIVE SPEED AND PRESSURE 
TRIALS, 

By Professor Davip 8. Carrer, 


So far as the writer has been able to discover after an extended | 


search through French, German, English, and American records, 
only three series of steam engine experiments have been carried 
out at progressive speeds and pressures. 

Pralody.—In the first series Professor C. H. Peabody experi- 
mented in 1884-5* with a single-cylinder non-condensing engine 
of the Harris-Corliss type at the Massachusetts Institute of 
Technology. The cylinder was 8in. diameter and 24in, stroke. 
The boiler pressure was kept nominally constant throughout 
at 70 1b. per square inch above atmosphere. But in the 
several trials variations occurred between 68 lb. and 75 lb. per 
square inch. The cut-off varied from 1-29 to 14-8 per cent. of the 
stroke. The speeds adopted were 23, 31, 36, 49, and 50 revolutions 
per minute. Each trial lasted about 14 hour, and the water per 
indicated horse-power per hour was measured and compared with 
that shown upon the indicator diagrams. 

Denton and Jacobus.—In 1888 Professors J. E, Denton and D. §. 
Jacobus made a more elaborate series of trials} of a simple non- 
condensing engine, with cylinders 17in. diameter and 30in. stroke, 
The engine was built to drive one of the air compressors cf the 
Rand Drill Company. Trials were runat 9, 11, 13, 17, 25, 60, 64 

* American Society of Mechanical Engineers, vol. vii., p. 328. 
+ American Society of Mechanical Engineers, vol. x., p. 722, 
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| 
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| 
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| sures the effective horse-power was so small that differences in lubrica- 


| power on these trials therefore has been omitted. After careful con- 


and 88 revolutions per minute, with a boiler pressure of 90 1b. per | 
square inch above atmosphere. The cut-off was not kept constant, 
but varied from one-eighth to half stroke. 

A further series of trials with varying pressures was run at a 
constant speed of 60 revolutions per minute, the pressures being 
901b., 601b., and 301b. per square inch above atmosphere, and the 
cut-off varying from 5 per cent. to full stroke. The lowest con- 
sumption obtained was 27 lb. of water per brake horse-power hour, 
and the highest 391b. per brake horse-power hour. 

Neither of the above series strictly furnishes examples of progres- 
sive speed and pressure trials with only one element varying at a 
time ; and in neither case could condensing trials be made. 

Willaxs,—The trials of the late Mr. Willans cover very fully the 
field of the Committee’s proposed investigations. In 1887-8 non- 
condensing trials* were made with both simple and compound 
engines of the Willans type indicating up to 45 horse-power. Trials 
were made at 400, 200, and 100 to 120 revolutions per minute with 
the simple engine, and at pressures of 501b., 701b., 901b., and 
110 1b. per square inch above atmosphere. With the compound 
engine trials were likewise run at each of the above speeds, and at 
pressures of 901b., 1101b., and 1301b. per square inch above 
atmosphere. The ratio of expansion, however, was altered for 
different pressures, and varied from 2-174 to 4-8 expansions. 

In 1891-2 a much more extended series of condensing trialst at 
different speeds was made with a compound engine. ‘The spseds 
chosen were 400, 300, 200, and 100 revolutions per minute, with 
pressures of 1801b. to 351b. per square inch above atmosphere. 
Sets of experiments with varying pressures at each speed were 
carried out with each of the following expansions: —5, 10, 12-36, 
and 15-55. But the only series which was nearly complete, that 
is, where trials at nearly all pressures were made for each speed, was 
with five expansions, the pressures being 1301b., 1001b., 801b., 


Jacketed Trials. 
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Steam through cylinder in ib. 
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Measurement by cylinder in 1b, per hour. 
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Measured. 
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TABLE XIV,—Serivs 11.: Unjacketed T, 


Steam through cylinder. 
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and 35 1b, per square inch aboveatmosphere. The observa- 
tions made were very complete, but no measurement of brake 
horse-power was attempted. 

The proposed trials of the Committee therefore will cover much 
the same ground as those of Mr. Willans, but at lower speeds. 
They will, however, be made with a different type of engine ; the 
cut-off should be kept constant throughout the whole of the 
experiments, condensing and non-condensing; and all results 
should be measured as a function of effective power,} so as to 
eliminate the serious uncertainty which attaches to indicator 
readings. 

APPENDIX II. 

Marna dimensions of high-pre SSUTE calves, dc. —Steam ports, gin. by 
6}in.; exhaust port, 1,%in. by 64in.; two expansion plates, each 
2,/;in. wide ; throw of main valve excentric, 2}in.; throw of expan- 
sion valve excentric, 2jin.; angle of advance of main valve 
excentric, 30 deg.; angle of advance of expansion valve excentric, 
90 deg.; length of connecting-rod of engine, 3ft. 104in.; stroke of 
engine, 14in. 


* Institution of Civil Engineers, 1888, vol. xciii., page 128. 
+ Institution of Civil Engineers, 1893, vol. cxiv., page 2. 
t In actual working it was found that at the lowest speeds and _pres- 


tion of the brake blocks, &c., made a relatively large difference in the 
power. Moreover, on some of these trials the large fly-wheel which was 
disconnected was found slightly to have touched the end of the shaft at 
one poiat so that the brake horse-power was affected. The brake horse- 


sideration and examination of the preliminary trials it was evident that 
at the lowest powers the specially calibrated indicators were giving 
records which were more reliable than those of the brake and spring 





| balances, and it was therefore decided to express results in terms of 


indicated instead of brake horse-power. 
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per hour, 
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CATALOGUES. 


GENERAL Etecrric Company, Limited.—The twelfth edition of 
the ‘‘C” section catalogue on enamelled steel interior conduit of 
the ‘‘Union” system has been issued. 

AMERICAN COAL AND SHIPPING ComPANY, 2, Square de l'Opera, 
Paris.—Catalogue C is eutitled ‘‘Robinetterie et Appareils divers 
pour les Basses Pressions de Vapeur, de Gaz, d’Air ou d’Kau.” Ags 
will be gathered from the title, the varieties of valves illustrated 
are very numerous, The book is nicely produced. 

LEDWARD AND BEckKETT, Limited, 11, Tothill-street, Westminster, 
—This is a catalogue of specialities, divided into six sections as 
follow:—Evaporative condensers; ejector condensers and spray 
coolers; grease separators, feed water heaters and steam traps; 
a list of the users of Ledward’s condensers; useful tables; gilled 
heating pipes and radiators. 

Lupw. Lozwe AND Co., Limited, 30 and 32, Farringdon-roaa, 
London.—The 1905 edition of Catalogue 3 issued by Messrs, Loewe 
is of the usual compact size, and contains particulars of practically 
every device which goesto forma complete machine tool department. 
The book is divided into two main sections—machine tools, and 
staall tools and gauges. Mention should be made of the admirable 
system of numbering and indexing all items, to facilitate ordering, 

THE EcectricAL Company, Limited, 121-125, Charing Cross. 
road, London, W.C.—Catalogue No. 132 is devoted to electrical 
equipments for iron and steel works, dealing with generating 
p'ants, electrical equipments for ore handling and electric power in 
rolling mills, The handsome book is divided into four main sections 
namely, generating plant, electric equipments for ore handling, elec- 
tric power in rolling mills, and a schedule of equipments foriron and 
steel rolling mills, The illustrations and letterpress are excellent, 
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Lowca ENGINEERING CoMPANY, Limited, Whitehaven.—This spe- 


| cial catalogue is devoted to blast furnace plant. It includes a pig iron 


breaking machine and attendant, plant which materially reduces 
the labour costs at blast furnaces, and dispenses with the services 
of pig-lifters. The plant shown in this pamphlet lifts, breaks, and 
loads into wagons the iron from the furnace automatically. 
Another catalogue issued by the above firm is entitled‘‘ Lowca 
Locos,” and contains illustrations of a few of the leading types of 
locomotives built in these works, 


AVONSIDE ENGINE Company, Fishponds, Bristol.—This catalogu: 
describes various types of steam motor cars for various gauges 
from 2ft. up to 5ft. 6in. made by the above firm. Several types 
of cars have been made by some of the railway companies here 
with more or less success, and after a careful study of all the types, 
the Avonside Company has decided that on the whole the car 
which gives the most economical results aud runs the best is the 
car fitted with the plain locomotive boiler with a copper fire-box 
and brass tubes. The catalogue is nicely got up, and the letter- 
press is printed in three languages’ 


HvGHES AND Stik. ING, 7, Arundel-street, Strand,—This pamphlet 
describes the ‘‘Stirling” destructor, which is of the compound 
type having, at least two cells, each with a drying hearth, a 
grate, and a closed ashpit combined with a special chamber placed 
between the cells, This special chamber, through which all the 
gaseous products of combustion must , Serves the purpose of 
a supplementary combustion and dust depositing cell. It is made 
large enough to admit not only infected mattresses or bedding, but 
an ox entire, Thus, an animal which has died of anthrax may 
be cremated in this chamber without its being necessary to cut the 
animal up, The book contains illustrations of installations by the 
above firm, together with details of tests, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Ar the April quoter meetings of the iron trade this week, 

particularly in Birmingham this—Thursday—afternoon, a fair but 

not a handsome tone has prevailed. Some disappointment has 
been experienced that the Birmingham meeting especially has not 
been all that had in some directions been expected of it. The 
cause was, however—undoubtedly, in part—the lessened strength 
noticeable at Glasgow and Middlesbrough this week. These 
markets are being carefully watched by Midland ironmasters, and 
any tendency to falling off in the North finds early reflection here. 
Finished iron has seen no quotable change in prices in the marked 
iron branches. Kari Dudley’s Round Oak bars were redeclared 
to-day on the basis of £8 12s. 6d. per ton, and the other Stafford- 
shire marked bar houses followed by reasserting their former figure 
also of £8. Second grade iron, generally recognised as ‘‘ mer- 
chant iron,” was quoted “| by most of the makers at £7, while 
unmarked bars ranged from £5 17s. 6d., and in a few cases as low 
as £5 15s. in actual transactions, up to £6 per ton, 

Hoop iron was quoted to-day (Thursday) in Birmingham at 
£6 12s. 6d. to £6 15s. per ton, rivet iron at £6 10s. to £6 15s., gas 
tube strip £5 17s. 6d. to £6, and angles £6 to £6 5s. per ton. 
North Staffordshire bars were quoted £6 5s. to £6 10s. per ton, with 
a good sale, 

‘Much attention was again attracted by the intelligence regarding 
the ‘‘combine” in the galvanised sheet iron trade. A further 
meeting is calledfor 18th inst. in London ; the movement is receiving 
considerable support. It is even stated this week that something 
like 90 per cent. of the trade are favourable. Some of these firms, 
however, are understood to be what is called ‘‘ non-subscribing ” 
firms. These, while aot formally joining the national ‘‘combine” as 
signatories, will, it is asserted, be guided by the action of the 
associated firms in regard to their own selling prices. To-day the 
new Association minimum of £10 5s. for sheets of 24 W.G. f.o.b. 
Liverpool was maintained, and for ‘‘ special” makes makers got 
special prices. Black sheets were quoted to-day: 20 W.G., 
£3 7s. 6d. to £6 103.; 24 W.G., £6108. to £6 12s, 6d.; and 27 W.G. 
and 28 W.G., £7 23. 6d. to £7 5s. per ton. 

Sieel was healthy on the basis of £47s. 6d. to £4 10s. for Bessemer 
billets, and £4 12s. 6d. to £4 15s. for Siemens billets. Mild bars 
were £6 to £653; girder plates, £5 15s. to £6; boiler plates, 
£5 15s. to £7 5s.; and girder plates, £5 12s, 6d. to £5 17s. 6d. 

In steel circles some attention was attracted this—Thursday— 
afternoon by the fresh offer of the Government of New South Wales 
to give a seven years’ monopoly of the State consumption of steel 
to any firm or set of capitalists who will establish works in New 
South Wales for the purpose. Under the contract, furnaces, 
rolling mills, and all necessary plant for the manufacture from the 
native Australian iron ore right up to the finished products must 
be erected on the spot, in exchange for which all the steel rails 
and other iron and steel materials required by the State for public 
works during the ensuing seven years are to be the monopoly of 
the erecting concern. Prices are to be fixed according to the scale 
specified in the successful tender. This last condition is a tempting 
one. This much was admitted this afternoon, but the offer does 
not meet with much sympathy. We have had such schemes before, 
and they have always proved impracticable. The difficulties in the 
way of carrying any of them out are enormous, and, for a start, a 
longer monopoly than a seven years’ one would, it is declared, be 
imperative, 

The growth of the motor industry is unmistakable, and is 
affording a valuable addition to the lighter engineering trades of 
the town and district. In view, too, of the manner in which rail- 
way and omnibus companies are now patronising the industry, 
there is every probability that the demand will be very progressive. 
The uprising of these new customers is, indeed, one of the brightest 
current outlooks of the motor industry. The praiseworthy 
attempts which British makers are now making, by combination 
and otherwise, to regain the home market from the continental 
car manufacturers deserve every prosperity. Happily, those best 
able to give an opinion believe, too, that a good measure of success 
will be attained. With such excellent records as the British 
motor industry now holds, it is intolerable that two and a-half 
millions sterling should annually leave this country for the pur- 
chase of continental examples of this latest of the engineering 
industries, 

Manufacturers of fencing wire report the receipt of improved 
market accounts from Australia. Recent bush fires in New South 
Wales are responsible for a large speculative demand for fencing 

wire at Sydney, and prices have advanced 23, 6d. per ton. Mel- 
bourne also is receiving some large lines for fencing wire, which 
are very acceptable to British manufacturers. German wire is, 
however, still strongly in evidence in competition with English 
makes, and German salesmen are reported to be ‘‘ leaving no stone 
unturned to secure business.” Some of the parcels of German 
wire changing hands just now are as large as 300 tons in a line. 
No. 8 is the gauge mostly called for. 

The Joint Committee upon Railway Rates Chargesof the Midland 
Chambers of Commerce—Staffs, Warwickshire, and Worcestershire 
—have taken the important decision to state a case to the Board of 
Trade, under Section 31 of the Railway and Canal Traffic Act, 
against the interpretation of the phrase ‘‘owners’ risk” by the 
railway companies. For a long time the Chambers have been 
corresponding with the Great Western, London and North- Western, 
Midland, and North Staffs Railway Companies to obtain a freer 
interpretation than has lately been allowed of the phrase named. 
In practice the carriers hold that an ‘owner's risk ” consignment 
relieves them from all liability for damages while the goods are in 
their care. Yet the Committee place on record instances in which 
compensation has been refused, even in the face of damage that 
could only be due to absolute negligence in loading and in shelter 
of the goods while in transit. The friendly negotiations have 
led to no result, and action, as stated, has now been resolved in 
self-defence, The Chambers state that they ‘‘cannot accept as 
equitable any ‘ owner’s risk’ conditions that do not imply reason- 
able care and despatch, or which relieves the varriers from liability 
for gross carelessness or negligence.” 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Man: h este) .—There was a full attendance on Tuesday's Exchange, 
and opinions on the state of trade and general prospects were most 
varied. It isadmitted that machine tool makers, as also textile 
machine makers, are much busier than they were a couple of 
months ago, some having orders on hand which will take a consider- 
able time to execute, It is therefore matter for surprise that there 
is not more movement in pig iron. Cleveland is out of this market 
altogether, except for very limited quantities, but Scotch was again 
offered on easier terms on Tuesday, and although there was no 
official change in English makes, yet some merchants were offering 
at Is, less than last week. The demand for forge iron is stagnant, 
and with the forges only partially,at work, only comparatively 
small quantities are going into consumption. 

S Quotations are nominally as follows :—Lancashire, No, 3 foundry, 
53s.; Lincolnshire, 51s. 6d.; Derbyshire, 52s. to 523. 6d.; Stafford- 
shire, 53s.; Middlesbrough, open brands, 57s. 1d. to 57s. 7d. 
Scotch : Gartsherrie, 57s. 9d.; .Glengarnock, 55s. 9d.; Eglinton, 
093. 38d.; Scoteh, delivery Heysham, Gartsherrie, 55s. 6d.; Glen- 
garnock, 53s. 9d.; Eglinton, 53s.; East Coast hematite, 56s. f.o.t.; 
West Coast ditto, 58s. 3d. f.o.t. Forge iron: Lancashire, 51s. 9d.; 
Derbyshire, 49s, equal to delivery Warrington. All that can be 
said of finished iron is that it remains very steady, and there is 


£7 to £7 5s.; sheets, £7 to £7 7s. 6d. Steel products are scarcely 
so active as they were some time ago. English billets are in 
buyers’ favour, and plates in some cases quoted 2s, 6d. per ton 
under list price. English billets, £4 10s. to £4 12s. 6d.; German 
ditto, £4 7s. 6d.; hoops, £7 5s. to £7 10s.; C.R. sheets, Welsh, 
£8 to £8 12s, 6d.; C.A., 3s. 9d. extra; ditto, English, £8 to 
£9 7s. 6d., 7s. 6d. less C.A., delivered Manchester. 

In manufactured copper there is little change to note, and sheets 
are stil] quoted £81 to £83 per ton ; seamless copper tubes, 10d. to 
10}d.; ditto brass, 84d.; rolled brass, 7}d.; copper wire, 9d.; brass 
wire, 7jd. per pound. 

The attendance on the Coal Exchange on Tuesday was well up to 
the average, but business could only be described as dull. Engine 
slack continues in good demand at Jate rates. There were outside 
colliery districts offering, especially Notts, at very low prices to 
induce business; so far, generally speaking, quotations may all 
round be regarded as nominal, The shipping department is 
extremely quiet. 

Quotations :—Best house coal, 13s. to 14s.; seconds, 12s, to 13s. ; 
common, 93, to 103s.; steam and forge coal, best, 8s. 3d. to 8s. 9d.; 
best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s. to 7s. 6d.; 
medium, 6s. to 6s. 9d.; common, 5s, to 5s, 9d. at the pit ; screened 
coal, 9s, 9d. to 10s.; unscreened coal, 9s. 3d. to 9s. 6d. delivered 
Manchester Ship Canal. 

The final meeting of the Forty-ninth Discussion Session of the 
Manchester Association of Engineers was held on Saturday, when 
Mr, T. Rigby’s paper on ‘‘ Power Gas Plants and some of their 
Uses” was further discussed. Mr. Rigby’s views were warmly 
combated in most cases, but he replied at great length and most 
ably, and at the close was accorded the customary vote of thanks. 

Barrow.—A stronger feeling is shown in the hematite pig iron 
trade, and makers are expecting a fuller business as the require- 
ments of consumers are known to be on the increase, and inquiries 
for heavy forward deliveries are tohand. The make is steadily 
maintained ; and 33 furnaces are still in blast, while stocks are com- 
paratively low, warrant stores only containing some 18,500 tons. 
Makers are quoting 58s. 6d. for mixed Bessemer numbers net 
f.o.b., and warrant iron is at 58s. 45d. net cash sellers, buyers not 
quoted. The trade in forge and foundry iron is very quiet, and 
orders for charcoal iron are steadily maintained. Some good sales 
have lately been made of scrap iron and steel. 

Iron ore is in fairly steady demand, and more attention has 
lately been devoted to local sorts, with correspondingly less trade 
doing in Spanish ore. Local sorts are at 9s. to 10s. per ton net at 
mines. Spanish ores of 50 per cent. quality are at 14s, to 143, 6d. 
per ton net at West Coast ports. 

There is not much improvement to note in the steel trade, but 
rather more activity is noted in shipbuilding material, and 
prospects are improving in this branch. Pilates are at £5 17s. 6d. 
Heavy rails are in good demand, and orders are well held, prices 
being steady at about 105s. per ton, according tospecification. In 
light rails and colliery sections very little is doing, and merchant 
steel is quiet. Hoops, however, are in fairdemand. Good busi- 
ness has been done lately by the British Griffin Chilled Iron and 
Steel Company. They had a record output of wheels and axles in 
March, and are at present well sold forward. 

Shipbuilders are likely to be busier. Vickers, Sons and Maxim 
have booked an order from the Canadian Fisheries Board for an 
icebreaker, about 150ft. in length. They recently built for the 
same Board a small cruiser for the protection of the fisheries. 

The trade doing in coal is quiet, and business in coke is fairly 
steady, blast furnace sorts being at 19s, 6d. net at West Coast 
furnaces, 

Shipping is moderately well employed. Last week’s exports 
included 6677 tons of iron and 10,755 tons of steel; a total of 
17,432 tons, in contrast with 12,933 tons in the corresponding week 
of last year, an increase of 4499 tons. The total exports for the 
year so far is 242,607 tons, as against 182,509 tons in the corre- 
sponding period of last year, an increase of 60,098 tons. 

On Thursday the final block in the Hodbarrow sea wall was laid 
by Mr. Harry Arnold, chairman of the Hodbarrow Mining Com- 
pany. This sea wall is 7000ft. long, and reclaims from the sea 
about 170 acres, under which lies a vast bed of rich hematite iron 
ore, representing many millions of tons. Tne work has been 
done by Sir John Aird and Co., contractors, and the engineers 
were Messrs. Coode, Son and Matthews. The cost of the under- 
taking was approximately half a million of money. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tuer South Yorkshire coal trade continues in a fairly satisfactory 
state, values remaining pretty firm all round, and with a prospect 
of holidays ahead, prices are not likely to be affected this month. 
The sharp snap of snow and frost, though short, had some effect 
in maintaining firmness in house fuel, for which a good trade is 
maintained in the London and Eastern Counties markets, as well 
as on local account. For Barnsley house quotations at the pit rule 
from 10s. to 10s. 6d. in the higher grades, with seconds at about 
9s. per ton. Best Silkstones, in which trade is not very important, 
are quoted at 11s, to 12s. per ton. 
In steam coal interest is chiefly centred in the arrangements now 
being made for next year’s supplies for the Baltic ports, and the 
effect which the continuance of the war is likely to make upon that 
business. Information has been received from several Russian 
houses that they do not expect to require so much coal as they did 
last year, The interpretation put upon this announcement is that 
it is expected that the war will be continued throughout the 
summer. British coalowners are somewhat concerned about the 
outlook as to how they will be affected, in the event of hostilities 
being prolonged, in their dealings with Russian customers on the 
Baltic. Values appear to be maintained pretty firmly at 8s. 3d. 
per ton, the rate being practically fixed by the railway contracts. 
The Great Central Company, whose contracts terminated at the 
end of March, have made arrangements for fresh supplies at 8s. 3d. 
per ton. The prices for steam fuel have ranged from 8s. 6d. in 
1895 to 8s. 9d. last year, and are now 8s. 3d. The lowest point 
was in 1897, when supplies were obtainable at from 7s. 2d. to 
7s. 6d. In 1901 values ruled from 13s. 6d. to 14s. 
The weight of coal taken to Hull during March compares 
favourably with the corresponding month of last year—viz., 
275,360 tons against 252,640 tons. For the three completed 
months of the year the weight is 851,376 tons against 735,232 tons, 
the tonnage forming a ‘‘ record ” for the full quarter of the year. 
Denaby and Cadeby Main are again easily first with 33,296 tons 
for the month, and 121,344 tons for the three months. These 
figures show a decrease of 3424 tons on the month, and an 
increase of 6864 on the three months. The export trade during 
March shows a weight of 94,507 tons, as compared with 
77,660 tons for the corresponding month of last year; for the 
three months 314,151 tons against 227,898 tons. The heaviest 
weight, 20,613 tons, was sent to Germany, which last year took 
only 10,665 tons. For the three months Germany took 
61,539 against 33,203 tons; Belgium last month had 5492 tons 
against 2884 tons, and for the three months 14,406 tons against 
10,269 tons ; Denmark, 4390 tons against 714 tons; for the three 
months, 8926 tons against 5669 tons ; Holland, 14,122 tons against 
7626 tons ; for the three months, 61,638 tons against 17,805 tons. 
The increased trade with Germany, Belgium, and Holland is no 
doubt due to the Westphalian strike. The next largest market. 
to Germany was Sweden, with 17,100 tons for the month, as 
compared with 15,737 tons for March of last year; for the three 
months, however, there was a decrease, 45,519 tons, compared 
with 51,521 tons for the opening quarter of last year. Increases 
are shown by Austria, East Indies, Italy, and Jersey and 
Guernsey ; decreases by Egypt, France, North Russia, Norway, 
Turkey, and West Indies. 





slowly completed, at rates which show no great variation on those 


which ruled the contracts now terminating. In slack and smudge 
a heavy trade isstill being done with Lancashire and various parts 
of Yorkshire, owing to the activity in the woollen and textile 
trades. Values continue firm, and coalowners are seeking higher 
prices for forward bookings. A steady betterment in the coke 
trade causes an increased betterment in coke. For smelting coke 
there is a fair request, North Lincolnshire and Derbyshire receiving 
good supplies. ‘The gradual improvement in the coke trade has 
increased prices from 1s. 3d. to 1s, 6d. per ton during the last four 
months, 

The iron and steel industries exhibit no features calling for 
special attention. Values rule pretty much as last reported. 
Complaint is still heard of work being unequal to expectations. 
In the military, marine, and railway material trades there is not 
likely to be much alteration for some time, judging by existing 
conditions and the reports coming to hand. 

In the lighter staple trades there is very much reason for com- 
plaint, more particularly in several departments of the cutlery and 
plating manufactures. In edge tools and several other special 
goods there is some improvement, and better accounts are to hand 
from South Africa and one or two other markets. 

The value of the export trade in cutlery during March last was 
£57,459, as compared with £56,249 and £51,218 for the corre- 
sponding months of 1904-3. For the completed three months the 
values were £159,388, against £155,869 and £159,922 for the 
opening quarter of the previous years. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Mvcu of the business done in Cleveland iron this week has been 
speculative. The operators in Cleveland pig iron warrants are 
buying up every ton of No. 3 that they can lay their hands upon, 
and makers could sell more of it if they had it. But actual con- 
sumers are buying comparatively little, for they cannot afford to 
give the high prices to which speculators have run all foundry 
qualities. Producers are making as much as they can of these 
qualities, though they are aware that much of what they turn out 
will go into the public warrant stores, and probabty before it 
reaches the consumers’ hands will come again upon the market to 
compete with what they may be producing. The present experi- 
ence is unpredecented, for while the output considerably exceeds 
the consumption, the former is being increased, and one of the 
largest furnaces which has hitherto been making hematite pig iron 
has this week commenced to make ordinary Cleveland iron, for 
which the sale is better and the price relatively higher. There is 
no doubt that trade is improving both at home and abroad, but 
Cleveland is not getting its usual proportion, because the makers 
ask too high prices in comparison with those of other districts. If 
Cleveland iron had not been made into the counter for the 
gamblers, there can be no doubt that the legitimate demand for it 
would be much in excess of what it is, that the deliveries would 
in extent be what are usually looked for at this period of the year, 
that shipments would be good, and that trade would not be pass- 
ing into the hands of competing producers in other districts. But, 
of course, the range of prices would be lower. At the same time 
the competition of second hands would not be so formidable as it 
will be if expectations regarding America are not fulfilled. 

This week some of the second hands who became timid on 
American advices being somewhat less booming in character, 
reduced their prices and pressed iron on the market, with the 
result that No, 3 Cleveland G.M.B. pig iron could be bought from 
them at 48s. 44d., and even 48s. 3d.; but the general quotation 
has been 48s, 6d. for prompt delivery, while No. 1 has been steady 
at 503.,and No. 4 foundry at 47s. 6d. The lower qualities are 
somewhat of a drug upon the market, and though the production 
has been considerably reduced, itis still in excess of requirements. 
No producer will make these lower qualities if he can avoid it, for 
the prices obtainable are much less profitable than those for 
foundry qualities. No. 4 forge is less wanted, because of the decay 
of the finished iron trade, and it can be got at 44s.; while mottled 
is at 43s. 6d., and white at 43s. The high price of Cleveland 
foundry iron is operating detrimentally on the foundry trade. 
Founders have to pay the higher prices for their pig iron, and yet 
cannot raise their selling prices. 

The prospects for producers of East Coast hematite pig iron are 
more favourable, and the improvement which has taken place so 
far has not in any way been induced by speculation, but has been 
brought about by an actual increase in the consumptivedemand, No 
further orders have been received from America, but home con- 
sumers are buying more freely, and are giving 55s. 6d. per ton fur 
mixed numbers and 52s. for No. 4. Spanish mineowners are 
advancing the price of rubio ore, and merchants in this district 
are not able to take less than 15s. 6d. per ton c.i.f. Tees. 

The exports of pig iron from the Cleveland district this month 
are most disappointing, as they have been in each previous month 
this year. March and April are usually about the briskest 
shipping months of the year, but such is not proving to be the 
experience this year. Deliveries are very poor to almost all 
countries abroad, as well as to Scotland ; they are much behind 
those of the spring of last year—indeed, they have not been so bad 
for at least ten years. That, there is no doubt, is one result of the 
gamble that is going on in Cleveland pig iron. It has raised 
Cleveland foundry iron to prices that, when compared with those 
of other districts, are relatively too high, and that means loss of 
trade, for buyers naturally purchase in the cheapest market. 
Cleveland makers may find it difficult to regain the custom that 
is now withheld. The exports this month have reached 30,097 
tons, against 29,657 tons in March, 1904, and 55,503 tons in March, 
1903—all to 12th, 

Cleveland foundry pig iron, instead of being delivered to con- 
sumers, is being rushed at as great a rate as ever into the public 
warrant stores, about 10,000 tons per week being lodged with 
Connal’s. In the last quarter no less than 143,000 tons increase 
was reported in the stock of Cleveland iron with Connal’s, or 
nearly a quarter of a million during the last half-year. That such 
a state of affairs is unprecedented will be readily conceded, and 
matters become more complicated when it is taken into account 
that in the face of all this Cleveland ironmasters are increasing the 
production. The stock held by Messrs. Connal on Wednesday 
was 351,206 tons, an increase for the month so far of 15,764 tons, 
or 1750 tons per working day. 

It has been certified, from an examination of the books of the 
ironmasters made on behalf of the Cleveland Ironmasters’ Associa- 
tion, the Cleveland Blast Furnacemen’s Association, and the North- 
Eastern Railway, that the — realised for the No. 3 
Cleveland pig iron which was delivered last quarter was 45s. 6-89d. 
per ton, that being 2s. 2-3d. per ton more than in the previous 
quarter, and it is the highest average that has been reported since 
the third quarter of 1903. Last year’s least average was 43s. 44d., 
and the average for the whole year was 42s, 10d. As compared 
with the first quarter of last year there is an improvement of 
8s. 3d. per ton. The average quoted rate over last quarter was 
48s, 44d. per ton—the average over January being 49s. Ofd.; in 
February, 47s. 4d.; and in March, 48s, 83d. 

In accordance with the sliding scale which regulates the wages 
of the blast-furnace men in the North of England, the above- 
named realised price gives them an advance of 2} per cent., but 
they may look for a further advance at the close of the current 
quarter. The rates for the conveyance of ironmaking materials 
by the North-Eastern Railway Company are also regulated by the 
price realised each quarter for No. 3 Cleveland pig iron, and that 


is why they appoint an accountant to go with the accountants 
for the masters and men through the books of the ironmasters. 
The last ascertainment gives the railway company a 2 per cent, 
advance in rates, 








locally a fair movement reported, Bars, £6 2s, 6d. to £6 5s.; hoops, 





The gas coal trade continues quiet, and local contracts are being 


Wages of Cleveland ironstone miners have also to be adjusted 
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ach quarter, but it is by mutual arrangement, as it is several 
years since they abandoned a sliding scale. They would be 
entitled to an advance, but last year, when it was acknowledged 
that reductions were due from the men, the employers did not 
enforce them, but it was on the understanding that this should be 
taken into account when advances became due to the men. The 
representatives of the employers and men have had a conference 
this week, and will meet again on May 3rd, the delegates in the 
meantime to explain the situation to the men. 

The quarterly return of the Middlesbrough Chamber of Com- 
merce is for the first three months of the year of unusual interest, 
as it shows how detrimentally legitimate trade has been affected 
by the speculative operations that have been going on over the 
quarter, and, in fact, for the last half-year. Middlesbrough has 
only shipped 167,432 tons in the last quarter, against 239,059 tons, 
and the stock of Cleveland iron in the public stores has increased 
75 per cent. since January Ist, viz., 143,615 tons ; yet, in the face 
of this, the production has increased nearly 30,000 tons on first 
quarter last year. Four furnaces have been put in blast at 
Middlesbrough during the quarter, and most of the others which 
were in operation have been run harder. 

Trade in manufactured iron and steel continues to show more 
favourably for producers, as well on home as on export account. 
As prospects are good, prices are well maintained, and any change 
is likely to be in an upward direction. Exports are well main- 
tained, and in this respect afford quite a contrast to those reported 
in the pig iron trade. : 

In regard to shipbuilding, it must be acknowledged that there is 
a marked dearth of inquiries and orders for new shipping, and if 
builders had not done so well in January they would be very badly 
off now. It is contended that the revival in the demand for new 
shipping early in the year was unwarranted by the condition and 
prospects of the shipping industry, and that is proving to be the 
case, for the freight market is very unsatisfactory, and it is not 
easy to see that rates will be any better when the new shipping 
comes into competition with the old. 

The coal trade is brightening up, and has shown some briskness 
since the Chancellor of the Exchequer decided not to interfere with 
the coal tax. It was thought that there was a probability of his 
making the tax ancd valorem one, and that all coal would have to 
pay duty. Small coal now escapes when it is sold under 6s. per 
ton f.o.b. The change would have been strenuously resisted, for 
the North of England ships large quantities of small coal, and 
would have been seriously affected by the change. That matter 
being out of the way, consumers are buying more freely, anda fair 
trade for April may beexpected. Collieries are being worked very 
fully, so as to tide consumers over the Easter holidays. Best steam 
coals are quoted at 9s., f.o.b., seconds at 8s,3d., and small at 
4s. 9d. The contracts for gas coals are mostly arranged at last 
year's prices. Coke quotations are decidedly firmer, as the con- 
sumption has increased, and the regular figure for medium qualities 
is 15s. 3d. per ton, delivered at the Middlesbrough furnaces. Sixty 
more Huessener by-product coke ovens are being built at Messrs. 
Bell Brothers’, Clarence Lronworks, Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a somewhat quieter feeling in the iron market 
this week, as far as speculative transactions are concerned. The 
tone of the warrant market was weak, but considerable quantities 
of iron changed hands. There has been a little more doing in 
shipping iron, and at the same time stocks under warrants in the 
public stores continue to increase. 

Since last report there has been a gradual increase in the pig 
iron stocks in Glasgow warrant stores. Ordinary warrants have 
increased 600 tons, and standard foundry pig iron 1500 tons, the 
total increase of 2100 tons on the week bringing up the aggregate 
stocks at the time of writing to 21,898 tons. There has been a 
large increase in the stocks during the past month, amounting to 
8000 tons, and they are now about 10,000 tons greater than at the 
——s of the year. 

usiness has been done in Cleveland warrants from 49s. 4d. to 
48s, 10d. cash, 49s. 6d. for delivery in fourteen days, and 493. 64d. 
to 49s. Id. one month. Scotch warrants are quoted 54s. 44d., and 
Cumberland hematite 58s, per ton. Business has been done in the 
latter class of iron at 58s. 14d. for cash. Standard foundry pig is 
quoted at 48s. 6d. cash, 48s, 9d. one month, and 48s. 74d. for 
delivery in three months. 

One furnace has been taken off ordinary iron at Carron Iron- 
works, and there are now 85 furnaces in operation in Scotland, 
compared with the same number at this time last year. Of the 
total, 42 are making hematite, 37 ordinary, and 6 basic iron. 

There has been comparatively little change in the prices of Scotch 
makers’ iron. G.M.B., No. 1, is quoted at Glasgow, 55s.; No. 3, 
52s.; Carnbroe, No. 1, 56s.; No. 3, 53s.; Clyde, No. 1, 58s.; No. 3, 
53s. 6d.; Gartsherrie, No. 1, 58s. 6d.; No. 3, 54s.; Summerlee, 
No. 1, 58s. 6d.; No. 3, 54s.; Calder. No. 1, 58s. 6d.; No. 3, 54s.; 
Langloan, No. 1, 64s.; No. 3, 55s.; Coltness, No. 1, 64s.; No. 3, 
55s.; Glengarnock at Ardrossan, No. 1, 59s ; No. 3, 54s.; Eglinton 
at Ardrossan or Troon, No. 1, 54s. 6d.; No. 3, 52s.; Dalmellington 
at Ayr, No. 1, 56s.; No. 3, 51s.; Shotts at Leith, No. 1, 59s.; 
No. 3, 54s.; Carron at Grangemouth, No. i, 59s.; No. 3, 54s. per 


n. 

The demand for Scotch hematite pig iron is steady, and mer- 
chants quote 60s. per ton for delivery at the West of Scotland 
steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5849 tons, compared with 7168 in the corresponding 
week of last year. There was despatched to the United States 
780 tons ; South America, 50; India, 65; Australia, 480; France, 
30; Italy, 390; (sermany, 105; Holland, 30; China and Japan, 
100 ; other countries, 460; the coastwise shipments being 3059 
tons, compared with 5273 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
1o 11,209 tons, showing a decrease of 64 tons compared with the 
corresponding week, and there is a total decrease in these imports 
since the beginning of the year of 25,347 tons, the aggregate imports 
being 123,474 tons, 

A quieter feeling has marked the manufacturing branches since 
last report. 

Several new shipbuilding orders are reported, including a 
steamer of 7000 tons carrying capacity for San Francisco owners, 
and one or two fairly large coasting vessels, 

Various classes of workmen have been holding meetings with 
the object of bettering their position as regards wages, and seme 
anxiety is felt as to the issue of this movement. 

The volume of business in the coal trade is fairly good for the 
season. While the aggregate shipments from Scottish ports in 
the past week are 10,000 tons behind those of the preceding week, 
they, at the same time, show an increase of 24,000 tons over the 
quantity dispatched in the corresponding week of last year, and 
there is a total increase in the shipments for the present year to 
date of 310,000 tons. Competition continues very keen, and 
prices are difficult to maintain. Main coal is quoted f.o.b. at 
Glasgow 7s. to 7s. 3d., splint and ell 8s, to 8s. 6d., and steam 
8s, 6d. to 83. 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE issue of the official list of coal exports for March has not 
been pleasant reading, and, this week, has been the chief comment 
on ‘Change. March last year was a record month, showing a des- 
patch from Cardiff ports of 2,471,720 tons. This year the total 
coal export for March was limited to 2,040,664 tons. 

The reason assigned for this great siump is the cessation, to a 





large extent, of war cargoes on Japanese and Russian account, and, 
pending any new business in other quarters, the future of the 
steam coal trade has not a hopeful appearance. 

I note that a cargo of 4000 tons for Genoa left Cardiff on Satur- 
day. This may be a restart in that direction; and on Monday 
about twenty steamers were despatched to foreign destinations 
from Cardiff with a total of 61,000 tons, the largest clearance for 
some time, 

Next in importance to the falling off in coal exports at Cardiff 
has been the failure of Barry to pass its Bill in the Lords, and the 
qualified success of the Cardiff Railway Bill. Discussion is rife in 
respect of the course that will be taken by the former, and some 
little time must pass before this is indicated. 

This week it was notified in Cardiff and Newport that the 
directors of the Mediterranean railways were in the market for 
290,000 tons of Monmouthshire semi-bituminous coal. The time 
fixed for placing of tenders is April 22nd, and delivery to continue 
for twelve months. Genoa, Savano, and Spezzia are to receive 
150,000 tons; Leghorn, 15,000; Civita Vecchia, 35,000; Torre 
Bunungratta, 60,000; Brindisi, 5000 ; and Reggio, 25,000. 

From the middte of the week there was more animation on 
Change, Cardiff, and prices showed signs of hardening, with less 
disposition to make small concessions, such as have lately been 
ae features. The improvement also indicated itself at 

vewport. 

Closing prices this week, Cardiff, were the following :—Best 
steam, 13s. to 13s. 3d; best seconds, 12s. 6d. to 12s, 9d.; 
seconds, lls. 6d. to lls. 9d.; drys, 12s. to 123. 6d. Best 
smalls, 8s, 6d.; demand active and prices well maintained. 
Best ordinary small, 7s. 9d. to 8s. 3d., one day 9s. was 
touched ; seconds, 7s. 3d. to 7s. 6d.; inferior small, from 6s. 6d. 
Monmouthshire coal: Best large, 11s. 6d.; best ordinaries, 11s, to 
lls, 3d.; seconds, 10s. 3d. to 103. 9d. In house coal the falling off 
in demand is perceptible, but quotations are retained, and must 
be regarded as nominal. Best house, 16s. 9d. to 17s.; best ordinaries, 
13s. 6d. to 14s. 6d. ; seconds and other sorts, 10s. 6d. to 13s.; 
No. 3 Rhondda, 13s. 3d. to 13s. 6d.; brush, 12s. to 12s. 3d.; 
small, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 10s. to 10s. 3d., through, 
8s. 3d. to 8s. 6d.; small, 7s, to 7s. 3d. Patent fuel, 13s to 13s. 3d. 
Coke 16s. to 16s. 3d. for furnace; 17s. to 21s. 6d. for foundry. 

There was a confident statement made in Cardiff this week that 
a local ironworks had bought 7000 tons of German coke, Until 
officially certified I cannot credit the rumour. None are more 
careful than the leading ironworks managers in the quality of the 
coke usei, and for a long period Wales and Durham have ranked 
amongst the best makers. Cheap coke is regarded with as much 
suspicion as a low grade iron ore. 

At Swansea this week a degree of quietness characterises steam 
coal, and offers were made at 12s. to 123, 6d.; seconds at 10s.; 
bunkers at 8s. 6d. to 9s.; and smalls, 6s. to 7s, No. 3 Khondda, 
13s. 6d. to 14s, Anthracite quieter, best quoted at 19s.; and 
second malting at 16s.; big vein is at 11s. 6d.; red vein, 9s. 6d. to 
10s.; cobbles, 15s.; nuts, 16s. to 17s.; peas, 11s.; rubbly culm is 
lower and this week quotations are down to 5s. to 5s, 3d., with 
duff 3s. 3d. to 3s. 6d. Patent fuel is better in respect of despatch, 
last week exports were 10,665 tons, price 11s, 6d. to 12s. , including 
ta. 


* 

Port Talbot despatched a cargo of fuel this week to Vera Cruz— 
5000 tons—and 800 to Huelva. March totals show a falling off in 
this trade, except at Newport, Mon. 

Pig iron has been coming in freely from Ayr, Ulverston and 
Harrington ; a cargo of steel billets to Swansea from Liverpool ; 
fish-plates from Harrington to Newport—-a new departure ; several 
cargoes of steel billets and blooms from Antwerp and Rotterdam, 
pe ted for Newport, which in turn is sending freely billets to 

ydney. 

The chief rail despatches this week have been from Newport to 
Highbridge. March steel export was 9661 tons from Wales. 
Blaenavon is importing ore freely, and on the eve of increasing its 
furnace yield. Ebbw Vale shows no falling off in imports of ore 
from Castro and Bilbao, and this week 20,000 tons iron pyrites came 
to Newport from Pomaron. Danish State Railways are in the 
market for 12,400 tons rails. 

On ’Change, Swansea, this week it was notified that pig iron 
stocks were being largely increased, and it was feared this must 
tell on price. During the past week there had been an advance 
of 3d. in Scotch warrants, and in hematite, but a decline of 3d. in 
Middlesbrough. It was stated that West Coast bars were being 
quoted in the district, and that large quantities are being sold in 
the Midlands. In tin-plate there was a despatch of 82,946 boxes 
last week ; quantity received from works, 69,143 boxes ; present 
stock, 210,318 boxes. I note that among the loadings this week 
are some for Batoum and Odessa. 

Notwithstanding the falling off in Far East and Russian busi- 
ness, which must be regarded as only temporary, the shipments in 
March from Swansea totalled 24,113 tons, or an increase of 11°2 per 
cent. over corresponding month of 1904, Far East business has 
quite made up for decline in Russian. 

Closing prices iron, steel, and tin-plates this week, Swansea, were 
as follows :—Glasgow pig iron warrants, 54s, 3d. ; Middlesbrough 
No. 3, 48s. 10d.; hematite warrants, mixed numbers, 58s. 3d.; 
Welsh bars, £6; sheet iron, £7 17s. 6d. to £8; steel sheets, 
£7 12s. 6d. to £7 15s.; steel rails, heavy sections, £5 to £5 5s.; 
light, £6 to £6 5s. Bessemer steel tin-plate bars, £4 5s.; Siemens 
best, £4 7s. 6d. Tin-plates: Bessemer steel coke, 11s. 9d. to 12s.; 
Siemens, 12s, to 12s, 3a, Ternes, per double box, 28 by 20 C., 
21s. 6d., 22s, to 23s.; best charcoal, 13s, to 13s, 6d. Big sheets for 
galvanising, 6ft. by 3ft. by 30 g., per ton, £8 10s. to £8 15s.; 
finished black plates, £8 10s, to £8 lis. 

Block tin is again rising, and this week's juotations show a dis- 
tinct advance of £3 15s., latest £143 5s. This has necessitated 
higher figures for tin-plates. Spelter is at £23 12s, 6d.; lead, 
£13 ; copper £67 6s. 3d.; iron ore, Rubio, 14s, 3d. 

This week there was a restart at the Beaufort. Shifts to be at 
present six hours, Finishing departments are not yet ready to 
resume, Some mills wereidle last week in Morriston district. At 
Pontardawe, thirteen busy—eleven fully occupied with large sheets 
for galvanising. Industries in Swansea Valley aro fairly busy. 

The death is announced of Mr. C. Thomas, head of the 
engineering department of Rhos Colliery, He was in his eighty- 
first year. 

The position long and worthily held in the Ocean Company by 
the late Mr. Rees Jon2s has been filled by the appointment of Mr, 
T. Evans, 

Part of the Rhondda tramway preamble has been proved, but 
the Aberdare scheme was not passed. A fine extent of level exists 
from Hirwain to Mountain Ash, and a probable paying district— 
Aberdare to Mill Street. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, March 28th. 

THERE is greater activity at the present in railway material than 
at any time since the opening of the year. The favourable spring 
weather has opened up opportunities for the prosecution of all 
manner of construction, and large orders for material to be 
delivered as soon as possible are now being placed. Last week an 
immense order was placed for billets, the magnitude of which has 
attracted the attention of the country. It was for the delivery of 
200,000 tons of billets. This transaction has been followed by 
orders for structural material and rails of standard sections, among 
which the following orders are to be noted :—The International 
and Great Northern Railway has contracted for 4000 tons; the 
Delaware, Lackawanna, and Western, 4500 tons; the Western 
Maryland, 6000 tons ; the Baltimore and Ohio, 5000 tons ; Toledo, 
St. Louis, and Western, 8000 tons ; and a big trunk line in tho 
West, 25,000 tons, In all, 75,000 tons of standard rails have been 





sold within the past week, exclusive of purchases by traction com. 
panies, two of which purchased 10,000 tons. These enormous 
transactions in the aggregate are ence more calling attention to 
the possibilities of a further advance in crude and finished iron, 
which may be realised sooner than public anticipations apprehend, 
All other branches of the industry are active, but not to the 
same phenomenal degree. Bar and sheet mills are pretty wel] 
crowded with work. The pipe and tube mills are oversold. Every. 
thirg has an inviting aspect. Officials of the United States 
steel corporation have decided voluntarily to increase the wages 
and salary list of employés, which will amount for the current 
year to 9,000,000 dols., the order to go into effect April Ist. he 
wages on salary payment for the year will amount to 112,000,000 
dols., as compared with 99,787,276 dols. last year. This advance, 
while made in a spirit of fairness and justice to the workmen and 
officials, will act in the nature of an insurance against strikes 
and all manner of labour troubles. 

So far, this month, shipments of copper abroad amount to 15 847 
tons, and 4000 tons are scheduled for shipment to China before 
April Ist. Both home and foreign buyers have adopted a policy 
of conservatism. Chinese electrical interests, instead of buying 
refined copper bars, have made several purchases of copper wire to 
be used in electrical railways in the Far East. Tin is held very 
firm by syndicates which control it, and there is no movement to 
speak of. The demand for all grades of lead has been active 
during the past week. The advance in official quotations made 
by the American Smelting and Refining Company rather pre- 
cipitated demand. Advices from Western mining centres indicate 
increasing activity in the production of the metal. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firmer, a better supply of tonnage having 
come in. House coal still keeps rather quiet. The quantity of 
coal shipped for the week ending Apri! Sth was 92,831 tons— 
foreign, 73,981 tons ; coastwise, 18,850 tons. Imports for the week 
ending April 11th :—Iron ore, 4600 tons; iron pyrites, 1970 tons ; 
old rails and scrap, 1296 tons; steel bars, 3438 tons ; boards, 214% 
loads ; pitwood, 8764 loads. 

Coal: Best steam, lls. to lls. 3d.; seconds, 10s. to 10s, 6d.; 
best house coal, 15s.; dock screenings, 7s. 6d.; smiths’ coal, {s, 
Pig iron: Hematite warrants, 58s, 3d.; Middlesbrough No. 3, 
49s, -. to 492, 1d. f.o.b. Cumberland prompt. Iron ore: Rubio, 
14s, 3d. to 14s. 6d.; Tafna, 15s. to 15s, 6d. Steel: Rails, heavy 
sections, £5 to £5 5s.; light ditto, £6 to £6 5s. f.o.b.; Bessemer 
steel tin-plate bars, £4 5s.; Siemens steel tin-plate bars, £4 7s. 6d. 
Tin-plates: Bessemer steel, coke, lls. 9d. to 12s.; Siemens, 
coke finish, 12s. to 12s, 3d. Pitwood: 17s. to 17s. 3d. ex ship, 
London Exchange Telegrams: Copper, £67 5s. to £67 7s. 6d.; 
Straits tin, £143 to £143 7s. 6d. Freights rule quiet but steady. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ee 

Mr. H. Kitsurn Scorr has left for Brazil 
examine several mining properties. 

Messrs, MERRYWEATHER AND Sons, of London, have received 
instructions from the St. Just Urban District (ouncil to prepare 
plans for a water supply to Boscaswell and Higher Trewellard 
for submission to the Local Government Board. 


Mr. Francis J. SHARR informs us that he has taken an office at 
18, Park-row, Leeds, where he will practise in the new capacity 
of engineer-architect, his special line of work being the laying out 
and designing of new works and extension of old ones, 


WE are informed that Captain Riall Sankey and Mr, G, P. 
Mair have entered into partnership, and are prepared to under- 
take consulting work, and to carry out tests of steam and gas 
engines, kc. ‘Their office is at 7, Dean’s-yard, Westminster, 5.W. 


Tue German Gas Tube Export Syndicate, of Diisseldorf, informs 
us that it has appointed as its sole agents for Great Britain and 
Ireland, Messrs. Charles Hatton and Co., 107, Upper Thames 
street, London, E.C., and Mr, Eiward Lomer, 12, St. Mary-axe, 
London, E.C. 


In consequence of the resignation of Mr. W. J. Hosgood, the 
resident engineer and locomotive superintendent of the Port 
Talbot Railway and Docks Company, Mr. W, Cleaver has been 
appointed engineer and Mr. A. H. Herts locomotive super 
intendent. ‘he change took place on April Ist last. 


where he will 


Tue Lister Electric Manufacturing Company, of Dursley, 
informs us that it has just purchased the entire business of 
Headley, Limited, recently carried on at Moresk Mills, Truro, 
with branches and agencies at London, Edinburgh, Manchester, 
and elsewhere. The stock-in-trade, plant, and tools are now being 
transferred to the Lister Works at Dursley, where the business 
will in future be carried on, and where the company will shortly be 
prepared to supply the various lines of electrical supplies and 
accessories formerly manufactured at Truro, including switches, 
automatic cut-cuts, distribution boards, rheostats, &c. &c. The 
new department will be under the direct personal supervision of 
Mr. Headley. 








Tue Ixstire tion or Crvin, ENGINEERS—STUDENTS’ MEETING,— 
The last meeting of students of the Institution of Civil Engineers 
for the session 1904-1905 was held at the Institution on Friday 
evening. the 7th instant, Mr. W..J. I. Binnie, B.A., M. Inst. C.b 
in the chair, when the following two papers were read ; —‘‘ Coffer 
dams for Dock Use,” by R. G. Clark, Stud. Inst, C.E., and ‘‘ Bath 
Corporation Waterworks Extension,” by J. R. Fox, Stud. Inst, C.K. 
The reading of the papers was followed by a discussion, in which 
Messrs, RK. B. Dunwoody, C. KE. Blaker, H. M. Rootham, A. C. 
Sibeth, and A. E. Snape, Studs, Inst. C.E., took part. 

THE INSTITUTION OF CIVIL ENGINEERS : ASSOCIATION OF YORK 
SHIRE STUDENTS.—A meeting of this Association was held in the 
Law Institute, Leeds, on Thursday, March 30th, the president in 
the chair, when a paper was read by Mr. C. C. Markham, Assoc. 
M. Inst. C.E., on ‘‘Ferro-concrete and its Applications,” The 
author dealt more particularly with the Hennebique system of 
construction, giving details, illustrated by lantern slides and 
diagrams, of the construction and use of beams, pillars, floors, 
foundations, bridges and dams, and the testing of the same. An 
interesting discussion followed, in which several members took 
part. Mr. Markham having replied, a hearty vote of thanks to 
him concluded the meeting. 


A New Fan Biape.—We have received particulars of a new 
type of fan and propeller blade recently patented by Mr. A. H. 
Avery, Park-street, Tunbridge Wells. Carefully conducted tests 
with a small Yin. flat-blade fan of the ordinary type and a Yin. fan 
of the improved pattern gave the following noteworthy results at 
varying tip speeds :— 

Tip speeds, 
in feet per minute. 
2000... .. 


Relative efficiencies. 
6-blade fan. Improved fan. 
Per ues Ok ter oe ok Aer ae Tk te 
CCR ee ae, ae ee 

on er a ee ee ae oe eT 
SSS era ar 
The improved fan is simple in construction, and consists of a plain 
circular disc cut radially to the centre, and the two edges thus 
formed are vpened out in opposite directions until they lie at right 
angles to the original plane of the disc, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

More life was shown in the principal departments of the iron 
industry over here, and confidence, generally, has been increasing 
during the week. : i 

In Silesia, prospects are fair as regards activity in the near future, 
orders coming to hand freely for crude as well as for manufactured 
jron and steel. Basis quotations for merchant bars and, generally, 
pbuilding material have been slightly raised. Foreign consumers 
have been showing a strong inclination to purchase pretty heavily ; 
from the districts of the Lower Danube inquiries increase, and the 
raised quotations have not caused any abatement in demand. On 
the scrap iron market the tesdency has stiffened perceptibly. 
Both orders and inquiries have increased in the girder trade, and 
the mills have to ask four to five weeks as term of delivery. 

\ctivity at the heavy plate mills is reported satisfactory, plates for 
shipbuilding and engineering purposes being particularly brisk of 
sale. Home demand for sheets is active and prices are strong. 

On the Rhenish-Westphalian iron market a lively and pretty 
extensive trade was done during the week, and the official account 
of the Steel Convention that was recently given states the business 
of the past few weeks to have been very satisfactory. 

For railway material a fairly good demand has been coming in 
lately, and the shops are in regular occupation. From the Sieger- 
land favourable reports come in of the business that was transacted 
during the month now past. Demard and inquiry for crude iron 
were lively, and have shown improvement against previous months, 
The reduction in output at the blast furnace works is 25 per cent. 
now, instead of 40 per cent. before. The marked improvement in 
the demand for forge pig is causing satisfaction. 

From America a fair amount of orders has been lately received, 
and the old consumers in Belgium and Northern France, on which 
Siegerland ironmasters can count with some certainty, have come 
forward pretty freely with their orders, Quotations have not 
changed. 

The Siegerland iron ore trade is brisk and healthy, and an 
advance in quotations has already been taken into consideration ; 
the large steel works of Rheinland-Westphalia are very gocd 
customers, 

The Railway Administration, Berlin, has been requested to 
communicate with German locomotive shops regarding the supply 
of 309 locomotives of different types. When added to the 537 
locomotives already ordered, the demand in locomotives for 1905 
amounts to 846 

In Silesia and in Rheinland-Westphalia demand on the coal 
market met with a slight decrease last week. However, accounts 
given regarding the general condition of the coal industry are 
favourable rather than otherwise, as a good deal of stiffness is 
shown, and though house coal and gas coal show a falling off 
in demand, the industrial establishments buy large quantities, 
and their demand is likely to remain active during the next few 
months. 

The Imperial Statistical-office has published the figures of the 
German foreign trade in 1904, which show that value of German 
export to Turkey rose from 40-22 million marks in 1903 to 75-27 
million marks in 1904. Import was worth 43-47 million marks, 
against 37-62 in 1903. Value of export to South America was 
210-35 in 1903, and 253-59 million marks in 1904. Increase 
in export was strongest to Argentina, value being 31 million marks 
higher in 1904 than in 1903. Stronger even than in export has 
been the rise in import from South America, it being worth 673-76 
million marks in 1904, against 553-69 million marks in 1903. 
Import from Argentina was particularly strong, being worth 
270-61 million marks in 1903 and 336-54 million marks in 1904. 
Value of goods imported from Brazil to Germany was 156-68 
million marks for 1904, against 132-08 million marks for 1903, 
German trade with Russia in 1904 shows a decrease, owing to the 
Russ‘a1-Japipese war. Import was worth 826-25 million marks in 
1903 and $18-70 million marks in 1904. Value of export decreased 
from 378 to 315 million marks. Value of import to Japan was 
about half a million marks lower in 1904 than in 1903, but value of 
export was 12 million marks higher in 1904 than in 1903. Value 
of import to Canada was 9-05 in 1904, against 9-72 million marks 
in 1903; value of export was 23-16 million marks, against 35-83 
million marks in 1903. The following figures show value of import 

and export to the countries most important to German trade :— 





Import. Export. 

Per cent. Per cent. 
1903. 1904, 1903. 1904. 
Great Britain... .. 18-2 .. 14-0 .. 20-5 .. 20-7 
Austria-Hungary .. .. .. 11-9 .. 10-7 .. 10-3 .. 107 

United States of North 

America a aw ‘row 14-9 13-8 9-1 9-3 
Russia and Finland .. .. 13-3 12-2 10-0 6-6 
Low Countries .. .. .. 3-1 8-2 8-2 7-9 
Switzerland .. si: cae ee 2-6 5-9 6-2 
WS ys. ae we, cael icdae Ue 6-2 5-3 5-3 
ee are 4-4 5-2 5-2 
TO ws sees a 8-2 2-8 ; ee 2-7 


Business in iron and steel on the Austro-Hungarian market has 
been moderately good upon the week. Local ard foreign con- 
sumption remain satisfactory in crude iron and in the various 
sorts of finished iron. At the machine shops a lack of fresh work 
is complained of, and employment consequently has been weak and 
irregular. 

The position of the Austro-Hungarian coal market is about the 
same as last week. For some sorts of coal a slight increase in 
demand was noticeable ; coke, too, is very brisk of sale, but house 
coal was less strong than in previous weeks, 

In some districts of Bohemia prices for engine fuel have been 
raised 3 to 5 marks per wagon. 

There has been a pretty active trade done on the French iron 
market, and the mills and forges are well occupied ; still the amount 
of work secured is not sufficient to cause any rise in prices. 

Coal sells fairly well at stiff quotations, The briskness and 
strength that was generally anticipated for spring has not been felt 
in the Belgian iron industry, and the upward tendency usually 
noticeable at this time of the year is wanting. Occupation, how- 
ever, at most establishments has been regular, and promises to 
remain satisfactory, if not very lively, during the next few weeks. 

Coke is scarce in Belgium ; stocks in coal, too, have considerably 
diminished, and the tone therefore is firm all round. 








At the last meeting of the Western District Committee 
of Haddington it was stated that the extensive water scheme 
affecting the western district of the county, which has been in 
progress for some years under the Prestonpans Water Trust, and 
which was originally estimated to cost £12,000, was to cost from 
£45,000 to £50,000. 

ConTRACTS.—In connection with the extensive rew works of the 
Dunderland Iron Ore Company, Limited, Norway, contracts have 
been recently placed with the Chain Belt Engineering Company, 
Derby, comprising four sets of electrically-driven car haulage 
gears, two heavy pan conveyors for handling iron ore briquettes, 
and twelve inclined spiral conveyors for dealing with iron ore 
concentrates.— Worthington Pump Company, Limited, informs us 
that it has secured contracts for condensing plants for Fulham 
Electric Light Station, Messr:. Lever Brothers, Malta Dockyard, 
the Heriot Watt College, Milan Electric Light Station, the North- 
Eastern Marine Engine Company, the Hucknall Torkard Colliery, 
&c.—We are informed that the refrigerating plant on board Sir 
George Newnes’ yacht Albion has been supplied by the Linde 
British Refrigeration Company, Limited. Tho machine consists 
of Linde duplex vertical carbonic acid compressors, direct driven 
by an electro-motor, and it is used for cooling two insulated rooms, 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D, Roots, M.J. Mech, E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtaaned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertise of the t of the complete 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ojice of opposition to the orgy! ofa Patent. 
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STEAM ENGINES, BOILERS, &c. 


5747. March 9th, 1904.—IMPROVEMENTS IN AND RELATING TO 
STEAM GENERATORS AND SUPERHEATERS, John Cowan, 2, St. 
Andrew-square, Edinburgh, and Llewellyn Jones, 25, Victoria- 
street, London. 

The object of this invention is to overcome the difficulty at 
present met with in obtaining a high degree of superheat and in 
ensuring that the degree of superheat determined upon shall not 
be dangerously exceeded. By means of the present invention a 
superheater is provided, in which the superheat is perfectly under 
control without waste of heat, such as occurs by admitting cold air. 
There are eight figures. According to the construction shown in 
Fig. 1, the superheater chamber /,, within which any suitable form 
of superheater /, /, z, is placed, is provided between the front bank a 
and the front wall. This superheater chamber is screened by a 
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Fig. 1. 





wall of water-tubes c, which connect the top front drum d to a 
small auxiliary drum ¢ situated over the fire door. The drum e¢ is 
connected with the bottom drum d! preferably by two pipes g of large 
diameter, valves V being provided in the piping g. There is thus 
a natural circulation of boiler water which may be controlled within 
limits up the water screen. In addition to this circulation there 
are provided one or more pipe connections T for the supply of cool 
feed-water, or more or less hot water from a feed heater, suitable 
control valves being provided so as to maintain approximately a 
given temperature. Although the circulation of water in the 
screen tubes is controlled, the water screen forms a part of the 
steam generator. It is sometimes desirable to provide a by-pass 
conduit or flue to connect the superheater chamber directly with 
some part of the main flue or furnace circulation so that the gases 
which have entered the superheater chamber may be led through 
the by-pass conduit out of the chamber directly to the main fiue 
for instance. When the superheater is not cmiieat with a screen- 
ing element of the steam generator, the superheater is disposed 
with the lower header situated a convenient distance above the fire 
door, and the tubes which connect the upper and lower headers are 
arranged as close as practicable to the front wall of the boiler, a 
fire-brick arch or ledge being provided below the bottom drum of 
the superheater to prevent the furnace gases from impinging 
directly upon the superheater tubes.— March 30th, 1905. 


INTERNAL COMBUSTION ENGINES. 


26,403. December 3rd, 1903.—IMPROVEMENTS IN OR CONNECTED 
WITH THE PRODUCTION OF COMBUSTIBLE MIXTURES FOR USE 
iN Morors, John Clay, of 64, Mersey-road, Rock Ferry, 
Cheshire. 

This invention relates to a method of carburation, and the object 

is to supply a mixture of oil or spirit and air that will be practically 

permanent, another object being that the engine may be operated 
and controlled with the same readiness as a steam engine. There 
are four figures. Fig. 1 is a plan, partly in section. A partial 
vacuum is made in the chamber 1, and in this chamber the oil or 
spirit is first atomised with air. The cylinder 2 containing the 
piston 3 has the piston valve 4 for controlling the inlet and outlet 
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Fig.!. | 


of the mixture to or from the cylinder 2; 5 is an oil or spirit pump, 
the plunger of which is formed by the extended end of the rod 6 
of the piston valve 7. Oil is supplied by the atomiser 17 in the 
chamber 1 from the pump 5 through the pipe 18, branches of which 
enter the inlet branches 19 of the atomiser 17, The twostreams of 
atomised oiland airaredirected upon eachother, so as to minglethem 
the more thoroughly together. According tothe capacity of the pump 
cylinder 2 and its speed will be the quantity of air supplied. The 
mixture passes thence toan exhaust box heated by the exhaust pro- 
ducts, in which are placed a series of small tubes through which the 
atomised mixtureis forced under pressure to morecompletely vaporise 
and mix thesame. By this process of atomising and heating under 
pressure, the specification states that the mixture is rendered 
permanent.— March 80th, 1905. 


ORDNANCE. 


3024. February 6th, 1904.—IMPROVEMENTS IN AND RELATING TO 
BREECH-LOADING ORDNANCE, Lieutenant A. T. Dawson, R.N., 
and G. T. Buckham, of Vickers, Sons and Maxim, Limited, 
32, Victoria-street, Westminster. 

The objects of this invention are to provide a satisfactory 


rovide breech mechanism and ~ gear for the aiming tube. 
There are eight figures. A is the wall of the gun barrel, provided 
with a bracket that carries the hinge-pin of the breech screw of 
the gun ; B is the aiming or practice tube, C is the breech screw, 
and D the actuating handle, E is the firing-pin or striker situated 
in the breech screw C, and F is the extractor hinged to the lower 
part of the breech end of the aiming tube at F!. Screw threads / 
near the breech end of the barrel of the aiming tube are formed 
for the reception of a correspondingly screw-threaded bush B), 
The bush is prolonged at J? so as to enter the mouth of the charge 
chamber, and is of such a form that it supports the rear end of the 
aiming tube axially with respect tothe gun. As shown, the aim- 
ing tube is for breech-loading ordnance with a breech screw of 
interrupted threads, and the aiming tube B is capable of angular 
displacement in the bronze bush B!, and the tube screw threads / 
are of the interrupted kind. These screw threads correspond so 
that to lock or unlock the tube it must be angularly displaced to 
the same extent as that of the breech screws of the gun. Thus, 
the aiming or practice tube are detachable from the breech 
chamber, and is provided with breech mechanism that is 
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independent of the gun breech mechanism. The lever B? is used 

to displace angularly the end tube, the lever is hinged at l*. This 

lever has a toe-piece /* that, as shown, may be unlocked from the 

gun, but when the lever is turned down the toe-piece enters a 

recess in the bush B!, which, being prevented from turning by the 

interruptions of the thread, prevents the aiming tube being 
turned. The lever B? is held in position by a semi-automatic 
catch 15, that permits the lever B? on a pivot 4°, and become auto- 
matically locked. The catch 1’ is pivoted, and has an inclined or 
curved nose L*, pressed by aspring 17, engages a shoulder /4, when 
the lever B? is turned down. This is released by pressing the 
projection or thumbpiece 1°, To protect the bore of the guna 
soft metal sleeve B® is fitted round the end of the aiming tube, and 
this sleeve serves to keep the tube muzzle end concentric with the 
gun. The bore of the tube is formed with a bell mouth B* to 
deflect the discharging cases so that the rifling of the gun will 
not be eroded. The breech screw C is mounted in a swinging 

carrier C!.— March 30th, 1905. 

3029. February 6th, 1904.—IMPROVEMENTS IN AND CONNECTED 
WITH CORRECTORS FOR THE SIGHTING OF GUNS, Pélopidas 
Tsoucalas, 1, Rue Pinacoton, Athens, Greece; and Société 
Schneider et Cie., La Creusot, France. 

The arrangement which forms the object of the present invention 

enables a correction to be made for any speed of travel of the ship, or 

any rate of the wind, which correction is preserved and transmitted 
automatically to the table of the sighting apparatus, whatever be 
the number of shots fired, their lateral direction or height. 

Fourteen figures are shown, in which Fig. 1 represents the appe- 





ratus as well as the sight table and the sight to which it is applied 
in longitudinal section on the axis, and Fig. 2 is a sectional plan 
on the line A A, Fig. 1; ais the device for correcting the natural 
error due to drift, and isa sort of deflector which rests against 
the bottom of a fork J carried by the sight table c. This latter, 
which carries a sight notch d, is, as usual, movable on the head ¢ 
of the sight apparatus 7. The table c is connected with the head 
e by a spring g, which tends to press it against the deflector a, 
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which is pivoted at i ona movable carriage £, guided on said sup- 
port 4. The part m, which is a cam body or corrector for the dis- 
placement of the ship, is keyed on a shaft x carried by the support 
The carriage / forms a support for the threaded rod 0, pro- 
vided with head p and nut 4, having a pointer;. The point of 
the said pointer is kept constantly in contact with the part m by 
two springs w, attached at one end to the supportk. Anarms 
fixed to the nut ¢ is guided in an aperture, the edges of which are 
graduated, the end of the arm s being formed as an index. Ona 
square shaft v the corrector < for the errors due to the wind is 
mounted. A milled button on the end of the shaft allows the 





method of attaching aiming or practice tubes to the gun and to 





as well as for making a small quantity of ice, 





latter and the corrector x to turn together, the angle of rotation 
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being indicated by a pointer and dial. The corrector x may be 
moved longitudinally on the shaft « by means of the vertical 
shaft 5, which through a rack and pinion engages by means of the 
arms 10 with x. The longitudinal displacements of the cam body 
# are measured by a graduated drum 13 and a suitable index. In 
all positions the corrector x serves as a support to a beak 11 on the 
exterior edge of the deflector a, a spring 12 ensuring contact. 
Means are provided connecting the wheel 16 on the shaft x with 
the training gear. The apparatus is employed in the following 
manner :—Assuming the speed of the ship to be given, the button p 
is turned to set the markers at the proper graduation, so that 
the point r occupies its proper position. If the gun carriage be 
turned by actuating the training gear, the corrector m tarns and 
determines by its action on the point * a displacement of the 
carriage / and the shaft ¢. The speed of the wind being deter- 
mined, the button 7 is manipulated and displaces the corrector . 
longitudinally on its shaft +, thus bringing against the beak 11 
that section of the corrector « which corresponds to the speed of 
the wind. Further, the direction of the wind being known, the 
button at the end of the shaft 7+ is turned to correspond.— 
March 30th, 1905, 
10,270. May 4th, 1904.—AN ImpROVED MANUFACTURE OF SHIELDS 
FOR Guns, R, A. Hadfield, of Parkhead House, Sheffield, and 
A. G. M. Jack, of Fir Vale House, Sheffield. 

This relates to an improved manufacture of gun shields, which 
dispenses with the bending to form, cutting out of port holes, and 
generally bringing to shape and securing of attachments involved 
in the present manufacture of gun shields, and by which are pro- 
duced at moderate cost gun shields better adapted to withstand 
the attack of projectiles. There are four figures. Fig. 1 is a 
central vertical section. The cast steel gun shield comprises a 
convex front portion 1, in which the gun aperture 2 and sight 
apertures 3 are formed, a convex overhanging or closed-in roof 
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portion 4, and extending backwardly inclined side portions 5, 
these portions being cast in one piece of nickel chromium steel. 
The whole of the external surface of the shield being inclined to 
the vertical and horizontal, it forms a very effective protection to 
the gun, and to those working it. The greatest thickness is below 
the apertures 2 and 3, and gradually decreases in an upward and 
lateral backward direction, such reduction being possible in a 
shield produced by casting. A beading 6 is cast round each 
aperture, and the rear edge is strengthened by a similar beading 7. 
The dotted lines 8 indicate the gun in position.—March 80th, 
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10,249. May 4th, 1904.—IMPROVEMENTS IN Vapour ELECTRIC 
AppaRATUS, E. A. Carolan, M.E , 83, Cannon-street, London. — 
A Communication Jrom the General Electric Company, Schen ectady, 
New York, U.S.A. 

This invention relates to the starting of vapour electric apparatus 
such as mercury vapour rectifiers or lamps. There are two figures, 
of which Fig. 1 represents the invention as applied to the starting 
of amercury vapour lamp. The highly exhausted container 1 con- 
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sists of a tube containing at the top one of the main electrodes or 
anodes 3 of iron or other suitable material. The mercury 4 in the 
bottom of the container constitutes a cathode. To start the lamp 
means are provided for producing electrically a sudden disruption 
of the surface of the cathode. In the case of the means illustrated, 
current is passed through a constricted area of mercury forming a 
part of the electrode 4. Thus at5a tube is provided, connected 
with a suitable leading-in conductor and surrounded by the mercury 
4 and so arranged that its upper or only open end is just beneath 
the surface of the mercury. The bore of this tube for a portion of 
its length is so small that when current is conveyed from the lead 
6 through the mercury and out at the negative terminal 7 an 
almost explosive volatilisation of mercury in the tube takes place. 
This is sufficient to excite the cathode to activity, and cause the 
arc in the main tube 1 to start. The starting may be assisted by 


a depending filament 8 of carbon or similar material. As soon as 
the are starts, the cut-out 9 interrupts the current in the lead 6 
and mercury is thus allowed to flow back into the tube 5, so that 
the lamp is ready for re-starting when necessary. The second 
figure shows a modification of the tube 5, in which itis open at both 
ends in order to allow a ready return of the mercury to the interior 
ofthetube. The first claim reads as follows: ‘‘The method of 
starting a vapour electric apparatus having at least one vaporis- 
able electrode, which consists in initially generating vapour within 
the vaporisable electrode.” March 30th, 1905. 


MISCELLANEOUS. 


10,505,. May 7th, 1904.—IMpRoVEMENTS IN OR RELATING TO 
REVERSING GEAR FOR ENGINE SHAFTING, Karl Barkham, 14, 
Brunswick-square, Southampton. 

This invention relates to reversing gear for engine shafting, 
particularly for the screw propeller shafting of marine motor 
engines, in which the engine is constructed to run in one direction 
only, and the object is to provide for the easy reversal of the screw 
propeller while the engine is in motion. There are two figures. 
The drawing shows a section in a central plane of the reversing 
gear. The engine crank shaft A, which is separate from but in 
line with the driven shaft B, carries the outer cone C. On the end 
of the shaft B is fixed the inner cone D, which engages with the 
outer cone C. Bolted to the cone C is a second outer cone E, with 
its conical friction surface facing the other. On the shaft B is 
fitted the sleeve F, which fits in the bearing H on the bearer H!, 
but is free to slide on the shaft B. The bearing H permits of 
sliding or longitudinal movement of the sleeve F, but does not 
permit rotation. On the sleeve F are fixed two or more radia] 
arms G G, and on each of these arms are fitted bevel pinions J J, 
Fitted outside the sleeve F is another inner friction cone K, 
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adapted to engage with the inner surface of the outer cone E. On 
the discs of the cones D and K are bolted bevel gear wheels M and 
N, meshing with the teeth of the pinions J, and the pinions J are 
kept always in gear with the wheel M by means of the collar R. 
As shown, the engine is running free, and to connect up the shaft 
B with the shaft A the hand lever L engages with the collar P on 
the shaft B, moving the latter forward in the sleeve F, bringing 
the cone D into contact with the cone C, thus driving the propeller 
shaft in the same direction as the engine. To reverse, the lever L 
is reversed, D and C are disengaged, the spring S is compressed, 
and the cone K is brought into frictional contact with the cone E, 
and by means of the pinions JJ and the bevel gear wheels the 
shaft B is rotated in the opposite direction, thus reversing the 
propeller. To allow the engine to run free again, a pawl attached 
to the lever L is by the movement of the lever L brought into 
engagement with the collar U, and assists the action of the spring 
in bringing the cone K out of engagement with E.— March 30th, 
1905. 
5380. March 4th, 1904.—IMPROVEMENTS RELATING TO GyROSCOPIC 
APPARATUS FOR DETERMINING ZENTI1H DIstANces, Felice Verde, 
7, Via Fazio, Spezia, Italy. 

This invention has for its object an apparatus intended for the 
measurement on board ship of the zenith distances of the stars for 
purposes of navigation, more especially during the night, when 
observation of the height of the stars by means of a sextant or 
similar appliance is not possible, owing to the impossibility of 
distinguishing the horizon line. Frequent attempts have been 
made to use an artificial horizon line constituted by a mirror com- 
bined with a gyroscope rotating at a considerable speed. These 
attempts have not, however, been satisfactory, because the axis of 
the top, owing to the movements of the vessel, assumes a prec3s- 
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sional movement which causes oscillation of the mirror, so that it 
is not possible to make the observation upon a perfectly horizontal 
plane. There are four figures. Fig. 1 is an elevation, and Fig. 2 
is also an elevation, but at right angles with Fig. 1. A is the 
gyroscope, the rim « of which is made sufficiently heavy to impart 
great stability to its axis } when it rotates. B is a supporting ring 
for the gyroscope. C is a ring fixed to the ring B, serving to carry 
the fixing pin D and the suspension cap E, which may be provided 
with a small piece of hard stone for supporting the hardened steel 
suspension point, not shown, and which serves to support the 
gyroscope frame during the rotation of the wheel. Gis a camera 
obscura of the ordinary kind mounted on the bracket F, which is 
connected with the frame of the top. The camera obscura G is 
provided with a lens H, the centre of which should be situated 
exactly upon the prolongation of the axis of rotation of the 
gyroscope. When an observation is to be taken, the axis of the 
apparatus is first directed towards the star or other celestial body 
which is to be observed ; the camera being supplied with a sensitive 
plate. Then the gyroscope is rotated, and when the whole instru- 
ment has taken its regular precessional movement, then the object 
lens is uncapped and allowed to remain exposed to the rays of the 
star for nearly half a complete precessional revolution, during which 
time the ray of light leaves a continuous trace on the plate, from 





which trace the zenith distance may be calculated by known means, 
—March 30th, 1906. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


784,016. Warer-sorrentnc Apparatus, S. 1. and P. BE. Hodgkiy 
Reading, England,-Filed February 7th, 1904. ae: 
This invention is for that type of purifiers in which a reagent is 
mixed with the water to be softened. Instead of working con 
tinuously, the apparatus works intemittently. There are fourteen 
claims. The last, taken with the drawing, makes the nature of 
the invention clear. An automatic water-tlushing tank is provided 
with a float ; there is a lime water vessel, a mixing vessel into whic}, 
hard water is discharged from the tlushing tank and lime water 
from the upper portion of the lime water vessel, said flashing tank 
being constructed with main and supplementary compartments, of 
which the latter is arranged to be filled with a detinite quantity of 
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water from the former when the level of the water therein rises 
sufficiently high and afterward falls, a water pipe with valve for cou- 
trolling the supply of water to the main compartment of the flush- 
ing tank, means adapted automatically to close said valve during 
the discharge of water from the flushing tank, and a movable 
syphon that is supported in the supplementary compartment, is 
connected to the float in the main compartment, and is adapted to 
discharge a definite quantity of water from the supplementary 
compartment into the lower portion of the lime water vessel at 
each operation of the flushing apparatus. 
784,063. MACHINE FoR BALING Corton, W. A. Me@regor, Nea, 
Lu.—Filed October 25th, 1902. 

This invention refers to that class of, baling machines which 

deliver the cotton in rolls, There is a chamber provided, from 
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which air being exhausted by a fan, the cotton lint is drawn in and 
seized by a roller, on which it is wound, the requisite condensa- 
tion being effected by the flat springs shown in the engraving. 
There are fifteen claims. 
784,075. Warer-tuBe BorLers, W. W. 
Filed Angust 6th, 1904. 
The drawing explains itself, the three claims are all for detai!s. 


Shilling, Sharon, Pu.- 


(784.075 


We have here one of the latest developments of the purely vertical, 
externally-fired water-tube boiler. 








An important alteration has taken place in the design 
and construction of the after part of the first-class cruiser 
Minotaur, one of the Lord Nelson class, building at Devonport, 
says the Western Morning News. From stations No. 184 to 208 
the after body has been relaid off and faired on the scrive bozrd, 
and the shape of the frames and amount of beam altered from 
those positions below the load water-line. The extreme increase 
is to 8in. in breadth, and this will materially affect previous 
calculations of displacement, weight, and tons per inch of immer- 
sion. The alteration has been made in order to increase the 
efficiency of the steering machinery, hut as the framing of this 
section of the Minotaur had not been taken in hand at the time 
it was decided to make the change in form and dimensions, the 





increased cost of construction will not be great, 
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MACHINE TOOL DESIGN. 


By Professor J. T. Niconson, D.Se., M. Inst. C.E., and 
Mr, DEMPSTER SMITHS 


No, III.* 


From a consideration of the facts discussed in our 


last article it will be understood that the durability 
of a tool depends upon the length of time required 
for the groove scooped out by the shaving on the 
top surface of the tool to reach the cutting edge. 
The laws of the rate of this grooving have not, so 
far, been definitely ectablished; but the rate at which 
the abrasion of the tool top takes place would 
appear to depend upon—(1) The normal pressure on the 
iool due to the twisting of the shaving. This is indepen- 
dent of the area of the cut—at least, to a first approxi- 
mation, but increases with the cutting angle, the law of 
this latter variation having been given above (Fig. 10). 
(2) Upon the rate at which the shaving slides over the 
tool. For a given size and shape of cut this is a 
constant fraction of the cutting speed. But it varies 
with the cutting area and the shape of the cut, being 
smaller the heavier the cut and the greater the “ crowd- 
ing.” (3) Upon the temperature of the top surface of the 
tool. This temperature is that of the part of the shav- 
ing with which it is in contact. 
where the twisting or shearing is greatest—that is, in the 


The shaving is hottest | for din. by jin. cut (0°00391 area), 96ft. per minute for 


| 
| 
| 
| 





region where the crack is running across the shaving, and | 


not at the point of the tool, where shearing is just com- 
mencing. Therefore, the too] is found to be cooler at the 
cutting edge than at the part where the groove is 
forming. Heat flows, of course, by conduction from the 
hot region behind the point to the cutting edge; but the 
edge is kept cool by a continuous supply of fresh cold 
Lar. Thus the tool does not fail at high speeds because 
the cutting edge gets too hot, but because the tool 
gets hot some distance back from the edge, and so 
facilitates the grooving action above described, which 
leads to its destruction by finally extending to the edge. 

We are now able to see why it is that acute angled 
tools, although the cutting force 
on them is much less than upon 
obtuse tools, do not last so long as 
those of a medium keenness. 
When the tool is very keen-angled, 
there is but little material to be 
abraded before the groove reaches 
the cutting edge. With tools having 
such a large cutting angle as 90deg., 
on the other hand, there is a very 
large amount of tool steel to be 
worn away before the groove works 
back to the cutting edge; but the 
cutting stress is so great, and the 
amount of twisting of the shaving, 
i.e., the temperature of shaving and 
tool is so high that abrasion pro- 
ceeds with great rapidity, and the 
tool fails just as quickly as a very 
keen one. 

The most durable angle is an 
intermediate one, say, from 65 deg. 
to 75 deg., for which the cutting 
stress and the temperature are not 
so high, whilst the amount of 
material to be abraded before 
failure is moderately large. 

There is little doubt that when F 
the laws of the variation of the 
temperature of shaving and tool 
with different cutting angles, sizes, 
and shapes of cut, and of the rate 
of abrasion as depending on nor- 
al pressure, speed of rubbing, and 
temperature, are definitely deter- 
mined, it will be possible to indicate 
how the tool should be ground in 
order to meet with the best efli- 
ciency, both as to power and durability, the very various 
conditions to be found in practice. 

The experiments of the Manchester Committee give a 
large amount of information regarding the durability of the 
new tool steel, as depending on the speeds at which cuts of 
varying areas are taken. Figs. 2 and 3 (supra) were, in 
fact, different curves of constant durability. The speeds 
plotted on a base of area of cut are those at which the 
tool must be run for the corresponding cuts, if it is to last 
equally long in each case. The formule found most 
closely to represent the relation between speed and area 
were of the form (v. Report)— 

Ams 
a+hL 
v being the cutting speed in feet per minute, a the area of 
the cut in square inches, and K, L, and M constants, 
whose physical significance need not be further discussed 
at this point, but whose numerical values for the various 
materials operated upon are as follows :— 
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Constant, | oe 
| Soft. |Medium, Hard. | Soft. Medium) Hard. 
beware 
| | | 
| | 
| 1-95 | 1:85 | 1:08 | 8-10 | 1-65 | 1-80 
L O11} -016 | 0-016} -025, -030} .035 
15 | a 8 7 5-5 


¢ | 





The approximation to the true expression which will 
be hereinafter used for soft steel is, as already mentioned— 
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| In Fig. 12 are shown curves which fairly represent the 
| weights removed per minute in the Committee’s experi- 
| ments and in subsequent trials, and is inserted here for 
| convenient reference. 
| The full lines are for steel, the dotted are for cast iron. 
The spots give the actual results obtained, being the 
greatest weights removed by any non-failing tool on each 
of the four series of trials made with the six samples 
operated upon. As ordinates we have pounds removed 
| per minute, as absciss area of cut—or depth of cut by 
width of traverse. Since W= Ma V, where M is the 
density of the materal, a the area of cut, V the speed, 
and W the pounds removed per unit of time, we have 


=MV=tana,say. This means that if a sloping 


a 

line be drawn through the origin or co-ordinates of the 
diagram of weights and cuts, making with the axis of 
areas an angle a, whose tangent is M V, this sloping line 
will join points, giving the weights removed for each cut 
at the given speed V—if this be a possible speed. Such 
sloping lines will, in fact, be (contour) lines of constant 
speed, and are a useful addition to the diagram of 
weights removed. Thus—e.g., if we wish to know at 
what speed 5b. per minute can be removed, we can tell 
at a glance by running across the diagram upon the 5 lb. 
line that the speed would have to be 200ft. per minute 


hin. by jin. cut (0°0156 area), and 33ft. per minute for a 
ain. by jin. cut (0°047 area). 

The first speed is impossible on materials operated on, 
the second is problematic, and the third could only be 
taken upon the milder varieties of steel. Or, conversely, 
we can tell the weights which will be removed if we 
run at a given speed on a given material; also the 
depth of cut and width of traverse we may safely 
employ. 

We may now, in conclusion, fitly summarise the more 
important and useful of the results obtained ; so collecting 
for reference the numbers we shall use in subsequent 
calculations of the power required, the spindle speeds to 
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be supplied, and the proportions to be adopted for the 
— parts of machine tools for use with high-speed 
steel, 

Cutting stress, mild steel—The value of the cutting 
stress we shall use for the cutting of ordinary mild steel 
is 115 tons per square inch; a cutting angle of 70 deg. 
for the tool being assumed as the one which has been 
shown to be on the whole the best for this material. 

Cutting stress, cast iron—The rules will be based 
upon znild steel as the material which is to be operated 
upon; but where questions regarding the cutting of 
cast iron arise, we shall adopt the figure 80 tons per 
square inch, a cutting angle of 80 deg. being taken as 
the best. 

Traversing force.—The net force required to traverse 
the tool along the work has been shown to be about 10 
per cent. of the vertical force in mild steel for the ordi- 
nary shop angle of 70 deg.; and we shall here take the 
figure 12 tons per square inch of area of cut for this force. 
The total or gross force acting on the feed mechanism 
will, of course, be greater than this by an amount depend- 
ing on the amount of the surfacing force, the design of 
the carriage, the position of the tool, and the efficiency of 
the mechanism. 

Surfacing force.—The surfacing force, or that which 
acts to push back the saddle against the bed and to over- 
turn the slide rests in a direction perpendicular to the axis 
of the work, has—again for mild steel—been found to be 
about 30 per cent. of the vertical force for the shop angle 
of 70 deg., and the value hereafter used will be 34 tons per 
square inch of area of cut. Ifthe coefficient of friction 
between carriage and bed were found to be }, then a force 
34 
4 
to be added to the above 12 tons to obtain the net force 
which the feed mechanism must overcome in traversing 
the rests along the bed. 


of = 8} tons per square inch of cut would have 


THE GERMAN STEEL TRUST'S FIRST YEAR.» 


THE first complete year’s activity of the German Stee 
Trust has passed away, and it is now possible to ascertain 
how far the combination has been able to attain the 
objects which it set itself to accomplish at the gers 
of March of last year. As will be remembered, the Trus 
was formed as a private company for the purpose of 
bringing the greater portion of the steel industry in 
Germany under organised control in the inland market 
and for the promotion of the export trade. Individual 
regulation already existed in various branches, as, for 
instance, the three syndicates which controlled the pro- 
duction and prices of semi-finished steel, railway material, 
and joists and othershapes. These three combinations were 
consolidated as the first or A group, while the second or 
B group related to manufactures such as bars, rolled wire, 
plates and sheets, railway axles, wheels and flanges, and 
tubes. In each of the two classes the syndicated works 
were given a maximum allotment or permissive output, 
the second group being calculated on a raw steel basis. 
But whereas all the business transactions in the first 
group are conducted by the Steel Trust, the associated 
works are at liberty to dispose of the second group of 
products at their own prices and in so far as they do not 
exceed the apportionment granted to them individually. 
It thus happens that the producers, working harmoniously 
together through the Steel Trust in the first class, 
frequently find themselves competing against each other 
in the second class, and notwithstanding the endeavours 
put forth during the past twelve months to regulate the 
B group, it has been found impossible to reconcile the 
opposing interests in Westphalia, Lorraine, and Luxem.- 
burg, where most of the works are situated. The most 
important branch in the second group of products repre- 
sents bars when regarded from the tonnage point of view. 
Yet this department is still without regulation in respect 
of prices, while the independent sheet and plate syndicates 
have been allowed to collapse, and the fate of the rolled 
wire combination hangs in the balance. It will therefore 
be seen that little, if, indeed, any, progress has been made 
in so far as concerns the regulation by the Steel Trust of 
the prices of the more highly finished manufactures in 
the past year. 

It the German Steel Trust has not succeeded in respect 
of the prices of the second group of products, it has prac- 
tically achieved the object in view in regard to the control 
of the production. Based upon a total output in round 
figures of 8,800,000 tons of steel in 1903, the Trust hoped 
to have about 87 per cent. of this quantity in its hands. 
The revised figures for the aggregate allotment for both 
groups in the past year—that is, from March Ist, 1904, to 
February 28th, 1905—show a controllable production, 
leaving the hundreds out of consideration, of 8,015,000 
tons, of which 4,614,000 tons represent the first group of 
products. The actual sales and deliveries totalled 
4,523,000 tons, so that the difference only amounts to 
91,000 tons short of the participation. In the case of the 
second group, according to the returns furnished to the 
Trust by the interested works, the deliveries reached 
3,127,000 tons, as compared with an allotment. of 
8,401,000 tons. It will be seen that the final result is a 
turnover of 7,650,000 tons, as against an aggregate appor- 
tionment of 8,015,000 tons, being a total shortage of only 
365,000 tons, and that, too, in a year when the exports 
declined by 700,000 tons. It would, however, seem that 
business has improved of late, because the Steel Trust has 
decided to increase the allotment in the first group of 
products by 5 per cent., and that of bars and sheets, 
forming part of the second group, by a similar percent- 
age. This will have the effect, in so far as the latter two 
products are concerned, of rendering it all the more 
difficult for the mere rolling mills to continue in 
existence. 

The Internatioral Rail Convention, which is composed 
of British, German, Belgian, and French works, was 
established during the latter portion of the year, while 
the German Steel Trust also succeeded in arriving at an 
understanding with the Belgian and French producers of 
joists. We are not aware as to how these international 
agreements are working out in practice, but in other 
respects the German steel syndicate would appear to be 
endeavouring, unwittingly it may be, to spoil its export 
trade with Great Britain in respect of semi-finished steel, 
such as blooms, billets, and sheet bars, and also in regard 
to joists. In the case of partly-manufactured products, 
the Steel Trust, which formed an official London agency 
in the second half of 1904, is seeking to oust the merchants 
by attempting to deal directly with consumers in this 
country. The Steel Trust requires cash payments on 
presentation of bills of lading, and the merchants have 
complied with this rigorous condition. But how many 
British purchasers of billets and sheet bars, accustomed 
to the easy negotiations with the merchants, will be pre- 
pared to hand over cash in exchange for delivery 
documents? Time alone will show, but if it is true, as 
reported, that the Steel Trust will no longer sell through 
British merchants, it is to be assumed that the latter will 
soon wish they had left, if not undiscovered, at all events 
undeveloped, the works whose products they have been 
the means of pushing in this country, and which they 
have indirectly assisted to realise the economies incidental 
to production in bulk. The Steel Trust has also introduced 
a form of contract for joists that is entirely in its favour, 
and which will probably be resisted on this side of the 
Channel. Nevertheless, if the present attitude of the 
Steel Trust should cause a greater demand to arise for 
British steel, the producers of the latter should feel grate- 
ful, whilst the merchants will be compelled to seek com- 
pensation in other directions, 








Curcaco having decided upon the municipalisation of 
the tramways, requested the Glasgow Corporation to lend assistance, 
by placing an expert at their disposal, in the work of transferring 





the system from private to public ownership. Glasgcw has given 
an affirmative reply, 
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THE ST. LAZARE BOILER EXPLOSION. 
No. I. 
On the 4th of July, 1904, the boiler of a locomotive stand- 
ing in St. Lazare Terminus of the Western Railway of 
France exploded. Full descriptive accounts of the 
explosion appeared in our pages at the time. 

This explosion was in all respects remarkable and full 
of physical interest. The shell was made throughout of 
iron, not steel. The fire-box was of copper. The tubes 
were of the Serve type. The engine had left Mantes 
with atrain at 7 a.m., and arrived in Paris at 8.54 a.m., 
and had been standing on a siding for about an hour. 





Fig. 1-SEAT OF INITIAL RUPTURE 

was literally and without exaggeration, 
to pieces. It is said that over two 

fragments were picked up. Seventeen 
were injured. No one was killed. Much 
damage was done to houses and property in the 
neighbourhood. So violent was the explosion, and so 
complete the wreck, that it was at first believed that an 
anarchist bomb had been put into the fire-box. This 
hypothesis was quickly rejected, however. It was found 
difficult to substitute another whick was more likely to 
be true; for consider the conditions. The boiler was not 
short of water; it was not furrowed, or grooved, or cor- 
roded in any way. The iron plates were presumably of 
the very highest quality. Not one of the explanations 
usually available would apply. A boiler in perfect con- 
dition, under moderate pressure, goes to bits as though 
it had been made of glass, and shattered by a charge of 
gunpowder fired inside it. It is true that explosions 
equally violent and equally inexplicable have occurred 
before. But this fact does not help us to a solution of 
the problem presented to engineers for solution on the 
4th of July. 

M. le Juge d'Instruction instructed M. Sylvain Périssé, 
Ingénieur des Arts et Manufactures, to carry out an 


The boiler 
shattered 
hundred 
persons 








Fiz. 2-SITE OF THE EXPLOSION 





inquiry. This he did with great care. It resulted in an 
exhaustive report, subsequently published in Le Genie 
Cwil. We have already commented on the report at 
some length.* In our impression for October 21st, 1904, 
we discussed M. Périssé’s arguments. We shall not 
reproduce what we wrote at the time. It is enough to 
say that, even if he had certainly discovered the first place 
that failed, he has not satisfactorily explained the work 
subsequently done. The pressure in the boiler at the 
time was only 1201b., and yet one fragment weighing 
2} tons was sent soaring over the tops of the highest 

* The enginc was rebuilt in 1900. A bogie ws put in front, a new 
copper box was supplied, the lower part, front and back, of the outside box 
was rene wed, and both sides were patched. A new front tube plate was 
fitted, and the 223 copper tubes were replaced by 90 Serve tubes, 10ft. 6in. 
ong and 2jin. diameter, of stzel. It left the shops as good as new. 


buildings in the neighbourhood, the energy expended 
ou this portion alone representing no less than 896,000 foot, 
pounds. We shall return to this question furtheron. M. 
Périssé’s general conclusion was that the lower part, or 
belly of the barrel, close to the fire-box, gave way, because 
of constantly repeated heavy stresses brought to bear on 
it by palm stays uniting it to the tube plate of the fire-box 
just under the tubes. These last, being ribbed, were 


terms it for convenience, was about 3ft. high and 2ft, 
wide. It weighed 142 lb. With a piece of chalk M. 
Frémont sketched on a precisely similar locomotive 
the outline of the panel, as illustrated by the photo 
graph, Fig. 1. It was projected to the left and to 
to the rear of the locomotive. It fell through the 
roof into a garret at No. 50, rue de Rome, a distance of 
several hundred feet. M. F'rémont very correctly points 

















Fig. 3 INSIDE OF PANEL 


| ex'remely stiff, and so, as they were heated ard cooled, 
set up heavycalternate stresses, and thus made the shell 
metal brittle. i: 

The hypothesis, although"it was accepted by various 
persons both in France and elsewhere as true, never com- 
mended itself particularly to us; and it by no means gave 
general satisfaction. The whole question has been re-in- 
vestgated by M. Charles Frémont, and his report has just 
been published in Le Bulletin de la Société d’Encourage- 
ment pour U'Industrie Nationale. It is very ingenious 
and elaberate, very closely reasoned, and illustrated by a 

















Fig. 5—-POCKET IN FIRE-BOX 


number of photographs, which, by the courtesy of M. 
Richard, the editor, we are enabled to reproduce. 

M. Frémont began at the beginning. His first step 
consisted in trying to find out where the initial failure 
took place. M. Périssé says under the first ring of the 
barrel; M. Frémont rejects this theory, and maintains 
thai the piece marked P—Fig. 8—on the left haunch of 
the boiler was blown out first. , This “panel,” as he 

















Fig. 4—OUTSIDE OF PANEL 


out that the first failure—Fig. 8—must have taken place at 
the lower edge cd, and then along a f, otherwise the pane! 
could not have risen in the air and flown backwards. If 
| the first rip had taken place along d ¢, then the panel would 
have gone forward. If along o, then it would have been 
beaten downwards. The moment this panel was ejected 
the entire boiler was forced to the right by the un- 
balanced pressure. He then goes on in much detail, and 
with great ingenuity, to trace the subsequent process ci 
rending. But while he deals with the larger fragments 
and principal line of rupture in this way, he leaves the 
various subsidiary fractures unexplained. He has been 
unable, or unwilling, to trace the process of shattering, 
except in so far as that he explains the curved fracture 
glmnk as the result of the plate while unrolling coming 
into contact with the top of the driving wheel. The rend- 
ing action which went on he compares to the tearing of a 
piece of woven material when the edge is nicked, rivet 
after rivet giving way. 

We are disposed to think that Mr. Frémont is right, 
and that the panel was the first piece of the shell to 
depart. Lut this first point having been settled, we have 
next to determine why it went. Here M. I'rémortt 
becomes indefinite. He maintains that the panel was 
blown out under normal pressure because it had become 
brittle. Test pieces, submitted to impact, gave way under 
blows representing only 2to 4kilogrammetres, or 14°5 to 29 
foot-pounds ; while the same metal heated to a cherry 
red and cooled slowly stood blows representing 72°5 to 
87 foot-pounds. We shall return to the consideration of 
this hypothesis. 

Let us see what next happened inside the fire-box. We 
find that a pocket was formed in the copper box corre- 
sponding fairly in area with that of the panel. The 
question arises, how was this pocket produced? M. 
Frémont holds that in the sequence of events the 
panel was first blown out, but the pressure in the boiler 
still remained for a fraction of a second, during which 
time the copper plate, deprived of support, was driven 
in. Itis essential to a comprehension of what follows 
that our readers should fully master this statement. 

| We give here M. Frémont’s own words :— 
| “Or si la rupture initiale s’etait faite ailleurs qu’au 
' panneau, celui-ci ne se serrait rompu que par le fait de la 
dislocation générale des téles, comme il est arrivé pour 
| les autres parties de la chaudiere, ainsi que nous le verrons 
| plus loin; mais alors la poche d’affaissement ne se serait 
| pas produite parce qu'il n’y aurait plus eu une pression 
| suffisante et cette rupture par dislocation aurait déformé 
le panneau, or ila été retrouvé dans le grenier du 50 de la rue 
| de Rome sans avoir subi la moindre déformation.” 
| M. Frémont, concentrating his attention on the ripping 
| out of the panel, unconsciously leaves the impression that 
|he has explained everything. He overlooks the real 
| importance of the pocketing of the copper fire-box; but 
| in this he is not singular, for M. Périssé appears in 
| the same way to have missed an explanation of the origin 
| of the explosion which we place before our readers as 
|the true one. We may add that it is only since 
| M. Frémont has described the pocketing that it became 
| possible to advance this hypothesis. It will be seen that 
|he deals with this panel as though it was held in its 
| place by the circumference only; and he tells us that 
| being in a place which panted, it became weakened, and 
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o failed. We are quite at a loss to understand how a/| about 1000 square inches. The total stress on it would; Of course, the argument is that ripping or tearing pro- 


plate, bent round the haunch of the fire-box as this was, 
could pant; but we may leave this out of consideration. 
The idea that the resistance of the panel was measured 
by that of its circumference is due to a most remarkable 
oversight. The panel was held in place not only by the cir- 


cumference, but by sixteen screwed copper stays. These | gives it as 15 millimetres, or nearly 0°6 of an inch. | tear. 


| cumference 


be 120,000]b. The conditions are slightly complicated 
by the fact that the panel was not flat. The cir- 
measured by estimation was about 
Curiously enough the thickness of the plates | 
given by M. Frémont. M. Périssé | 


10ft. 
is nowhere 


ceeded. About this aspect of the matter much ambiguity 
exists. In the first place, it has always been held that 
although steel, being without fibre, will tear like a piece of 
plain calico, yet that wrought iron, having a fibre and being 
laminated, will behave like twilled calico, which will not 
But, in the second place, let us assume that a crack 


stays were broken, save one which was pulled through the | Taking it at }in., we have 60 square inches of iron to be | started at the lower edge of the panel. That would not 
plates, or had its thread stripped—Figs. 3and 4. Now,our | torn. The direction of the stresses in a haunch plate is, of | augment the stress on the two or three nearest stay bolts 
explanation of the explosion is that it originated not with | course, difficult to define; but, assuming that the pacel| beyond breaking point. As we have shown, they were, 





Fig. E—SIDE OF FIRE-BOX, PANEL REPLACED 


the failure of the panel from brittleness, but from the 
breakage of the copper screwed stays, an event to which 
must be attributed more locomotive boiler explosions than, 
we think, to any othercause. The sequence of events was 
then the breakage of three or four of the copper stays at 
the lower end of the panel; then two or three more, 
higher up. Then the copper plate was forced in and 
pocketed, and, last of all, the panel flew out, because it 
lacked the support of the copper stays. Curiously enough, 
neither M. Périssé nor M. Frémont seem to have given 
the screwed stays a thought. None of them were tested 
either by impact or simple tension. Until we know what 
was the quality of the copper stays, it is quite impossible 
to speak with certainty about them. Each stay supported 
an area of about 16 square inches, and as the pressure at 
the time of the explosion was said to have not been more 
than 1201b., we have a‘stress for each stay of some 









had been punched out, it ought to have been able to with- 
stand unsupported by the stays a shearing effort of about 
14 tons per square inch of section, or in all 840 tons. We 
say shearing, but after all this can only be taken for what it 
is worth, because the panel was not all driven out at 
once, but ripped out from the lower edge upwards. We 
are, however, trying to arrive at the greatest possible 
resistance of which the plate was capable. Taking the 
16 screwed stays as equivalent to but eight tons each, we 
have a total of 128 tons for them. The resistance of the 
panel to being blown out in one piece was, therefore, 
about 968 tons, while the effect due to the steam pressure 
was not more than 54 tons. The ostensible margin of 
safety was enormous.* It is important to bear in mind 


that the copper stay bolts alone and unaided would have 
been competent to retain the panel in its place with a | 
factor of safety of about two to one. 


Why under the 


0094 


















1900 lb. only, or, say, about one-twelfth of the breaking 
stress, assuming the bolts to be 25m. in diameter. But 
the bolts during the three years of their life had under- 
gone a great deal of bending up and down as the fire-box 
rose and feH by expansion and contraction, and might 
very well have “lost their nature” and become brittle. 
It is worth notice, however, that several of the bolts, as 
shown in the photographs, have been bent in a way which 
is quite inconsistent with the idea that they were any- 
thing but tough. The back edge of the panel rent away 
from the rest of the fire-box shell througha row of rivet holes, 
as willbe seen in Fig. 8, where a patch is shown by dotted 
lines. Roughly speaking, the area of the panel was 
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Fig. 8-PARTS OF BURST BOILER RE-ASSEMBLED 


circumstances they have been entirely ignored is to us 
incomprehensible. So long as they did their work the 
worst that brittleness in the shell could bring about was 
a crack and a leak; forevenif the panel had broken away 
all round from the rest of the shell plating, the stays were 
quite able to keep it in place. 

a We are treating the panel as a rectangular plate gin. thick, secured 
all-round the edge and submitted to pressure, just, for example, as would 
be avalve chest cover ; only instead of bolts with spaces between them to 
hold the cover on, its support would be continuous all round the edge. 
If the plate was stiff enongh not to bend, then the stress would very 
closely resemble a shear in its nature. When a plate deflects the stresses 
become complicated. We have assumed that no bending took place, 
because we are told that the panel, when found in the garret, was quite 
free from deformation. 





Fig. 7—-SIDE OF FIRE-BOX AFTER EXPLOSION 


if sound, quite competent to keep the panel in place if it 
had no union whatever with the rest of the shell. « It 
seems to us that the condition of the copper stays sup- 
plies the key to the solution of the problem on M. 
Frémont’s hypothesis. If it can be shown that they 
were tough and in good condition, then it was apparently 
| physically impossible that the panel could have been 
forced out by a pressure of 1201lb. on the square inch. 
If, as seems to us most probable, they were with a few 
exceptions very brittle, then we can account, with some 
probability, for the explosion. 2Beer <. a6 eee 
It may be asked why the stay bolts should give as they 
did? The answer is in the old proverb, “ The pitcher 
goes often to the well, but is broken at last.” The stays 











BARREL-—LEFT 


Fiz. 9—INITIAL FAILURE OF 


had been in for about three years. During that time 
they had been bent up and down a multitude of times ; 
they had been hot and cold, and subjected to vibration 
due to the running of the engine. Every bar broken by 
| bending backwards and forwards remains unbroken until 
| that bending occurs which is the last. It stands ninety- 
| nine deflections, and breaks with the hundredth. Now, 
M. Périssé says, in his report, that the boiler was fed 
| with water some time before the explosion. The fire 
was then very low. Five or six briquettes were thrown 
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into the fire-box. The pressure, which had fallen to 
about 57 lb. because of the cold water put into the boiler, 
had risen to about 1201b. ut the time of the explosion. 
The safety valves, we may add, were loaded to 140 Ib. 
Here we have, then, the final bends, first downwards 
with the introduction of the cold feed, then upwards as 
the temperature increased, and so the stays gave way 
and the explosion took place. 











Fiz. 10- INITIAL FAILURE OF BARREL—RIGHT 


At some little risk of being misunderstood, we venture to 
say here that it is not impossible that more may be made of 
brittleness in steel or iron than it deserves. So long asa 
material is not exposed to shocks, brittleness is of small 
moment. Were it otherwise glass could not be used at 
all—for table ware, at all events. To argue that because 
a boiler plate, tough under tension, must be unfit for use 
secause it is brittle under impact, is to go too far. A 








Fig. 11—ORIGIN OF HORIZONTAL RUPTURE 


steel rail with too much sulphur in it is brittle when hot 

red-short—but tough when cold. It may be quite safe 
and fit for use, simply because the conditions under which 
it is weak do not come into play on a railway. Buta 
rail with phosphorus in it is cold-short, and therefore not 
fit for use on a railway, although it may stand forging 
and use in various ways when heated very well. A 
brittle-under-impact steel or iron is obviously most un- 
suitable for all purposes when it is exposed to shock; 





Fig. 12—PART OF PANEL, ENLARGED 


but it remains to be seen that it is unfit for boiler plates; 
and, furthermore, we strongly suspect that samples taken 
from the pilates of thousands of boilers in daily and suc- 
cessful use would all show an amount of brittleness 
under the impact test which might easily alarm the 
timorous. 

M. Frémont has nothing to say about the dynamics of 
the explosion; M. Périssé has. But we could not deal 
fully with this aspect of the question without extending 





this article to an undesirable length. We shall consider 
it in another impression. To some of the engravings we 
have already referred; the others are explained by the 
short description underneath each. 








LITERATURE. 


Die Steuerungen der Dampfmaschinen. 

J. Springer, Berlin. 1905. 
Tuis is a volume of 940 pages of large octavo—9in. by 
6in.-—with 553 diagrams. And yet, in his preface, our 
ill-used and sair-hauden-doon German author, Professor 
Carl Leist, of the Berlin Imperial Technical High School, 
complains of want of space, and sadly states that he has been 
forced to restrict the subject-matter of his treatise within 
very narrow limits. Thus he excludes turbines and all 
other rotative steam engines—all except piston recipro- 
cating engines—and all rotative valve gears, besides 
which, among reciprocating engines he can find within 
his thousand pages, n> room for those, like Worthington 
pumps, which have no crank shaft, and do not derive their 
valve gear motion from their crank shaft. Also, of all 
accessories to the reciprocating valve gear, such as 
governor gear for shifting the valve gear, wheel governors 
incorporated along with the valve gear, and steam, 
hydraulic, electric, or clutch relays for helping the quick 
change of the valve gear in respect of ‘cut-off or 
reversal, it is the melancholy fate to be strictly and 
severely excluded—from want oi space. So far does the 
student receive warnings of such exclusions in the 
‘“‘Vorbemerkungen ;’’ but every here and there through- 
out the book he comes across further laments of inability 
to “enter into detail” upon special sub-sections of 
the thus restricted matter of the treatise. We do 
not know how many years the students of the Ber- 
lin Technical High School devote to the study of 
valve gears; but if they must pass successfully any 
thorough examination on the contents of Professor 
Leist’s book, and on similar treatises on governors, 
cylinders, crank shafts and fiy-wheels, bed-plates and 
bearings, they must become grey-haired before they take 
their degrees. Especially so because it is all in the 
German, and not in any Latin language. The funda- 
mental constructive principle of a German sentence is 
that, as soon as any definite statement is begun, it shall 
at once be interrupted by the interpolation of the begin- 
ning of another entirely independent statement in a sub- 
sidiary clause. Now, if the principle did not need to be 
carried further than this interpolation of the first degree, 
then a non-Teuton might easily train himself to maintain 
lucidity of idea up to the end of the sentence. But when 
sub-sub-subsidiary interpolation is inserted in the 
sub-subsidiary interpolation which is intermingled in the 
subsidiary interpolation-clause which it is essential should 
intervene after the subject, and long, long before any hint 
is given as to what is going to be predicated about the 
subject, and when the predicate itself, after being at last 
reached, is broken into bits by the intervention of many 
sub-clauses, not infrequently wholly irrelevant to the 
main assertion of the sentence, and when its last bit— 
that is, of the predicate—usually comes like an electric 
shock, upsetting and turning to the direct contrary the 
meaning that came glimmering and gradually sinking 
into the mind through all these many convolutions; then, 
indeed, it requires a native-born Teuton to read 940 large 
8vo pages and examine 553 diagrams, and to avoid feeling 
profoundly thankful that the publisher did not afford 
space for the many other sections of the subject of valve 
gears. 

The, to most Englishmen totally incomprehensible and, 
from the point of view of the majority of the literary and 
cultivated part of the world’s population, much to be 
condemned, habit of injecting between the initial definite 
article and the substantive to which it applies, one or 
more long adjectival sub-clauses, descriptive, indeed, of 
the subject, but wholly unnecessary to a precise under- 
standing of the nature of the substantive, and forming, in 
fact, an irrelevant addition and excrescence to the main 
assertion which it is the object of the sentence to express, 
is, so far as the present writer can judge, and his opinion 
seems to be supported by the evidence deducible from a 
comparative examination of the syntax of most developed 
languages in civilised, and even semi-civilised, countries, 
a habit which, if practised for long, and especially if it 
spread widely so as to become embedded in a national 
literature, will eventually, unless coercive measures be 
applied from outside to the nation that has wilfully 
entered upon this downward path sinning consciously and 
deliberately against the light which has fully shone and 
even blazed around it, in all probability drag that nation 
into the well-deserved damnation of eternal intellectual 
muddleheadedness, and of that frivolous mental vagrancy 
which, aiming at all things small and great indifferently, 
becomes at last, from want of strong clear purpose, mere 
dotage and incoherent drivel. 

Some years back there was a tendency among German 
scientists and engineers to Latinise their literary com- 
position, but recently there has been deeper and deeper 
retrogression into the quagmires of medieval Dutch 
clumsiness. It is needless to say that such style, or 
rather absence of clean-cut style, does not foster 
perspicuity of thought in the writer any more than in the 
reader; or that it leads to great quantities of prosy 
repetition and slowness of definite expression of con- 
clusions. Indeed, clearness and netteté of practical result 
is incompatible with this involved method of language 
treatment ; and a German chapter written in this manner 
upon a difficult subject is like a Baltic fog as compared 
with the brilliant atmosphere of French or Italian or 
English scientific exposition. A Frenchman or an 
Englishman of good education would say clearly and 
cleanly in half-a-dozen lines what it takes the German 
Professor half-a-dozen pages to lumber through. 

Of course, the difference is, in some small degree due to 
the German laborious and illimitably conscientious anxiety 
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to insert every possible qualification, however minute, that 
is needed to give the statement an infinitely wide and 
all-embracing, all-round truthfulness. But when one is 
teaching about valve gears made in or near Berlin, it is 
not useful to guard one’s language so as to make it 
equally applicable to valve gears made in China, Uganda, 
Neptune, and the stellar regions. And the habit of 
indulging in language capable of undeniable application to 
the universe in all time and space, very rapidly degenerates 
into the habit of tossing together an infinity of irrele- 
vancies in one hideous tangle. 

Over the restricted ground which Professor Leist has 
fenced off, he prospects and plots out the results of his 
researches in the most minutely thorough manner. If he 
omits anything it is through the forgetfulness concomitant 
to profound contemplation, and not to failure in near- 
sightedness and microscopic examination. 

The first part of his book is devoted to a discussion of 
the objects, duties,and desirable qualities of steam engine 
valve gears. Never before has the indicator diagram, its 
good and bad points, its reasons for curving this way or 
that way at each of its six corners and along each of its 
six sides, its flexibility or rigidity under persuasion to rise 
or fall in this or the other part, never has it been 
discussed at such length, or from so many points of 
view, or so grundsdtzlich—that is, from such aboriginal 
deep-laid adamantine rock foundations of pure rationalis- 
tic principle. The student learns what it has been, 
what it is, what it ought to be, what it may be with 
any of a hundred valve gears, and what it shall be if the 
science of valve gears is studied conscientiously long 
enough. 

In speaking of variation of cut-off, many arguments 
are adtesel in favour of variable low-pressure cut-off in a 
compound engine. The first of these is that change of 
cut-off in the low-pressure cyclinder alters the pressure 
in the intermediate receiver, and that this gives the 
power to find experimentally, when the running of the 
plant is first started, the best adjustment of this 
receiver pressure, especially in regard to the desira- 
bility of equality of horse-power in the two cylin- 
ders. This is certainly a good reason for furnishing a 
college experimental engine with such gear, but it 
seems rather feeble as applied to the commercial 
manufacture of a “line” of engines which are presumed 
to behave according to laws already well ascertained 
once and for all for that particular build of machine. A 
better reason adduced is the possibility of having to use 
a condensing as a non-condensing engine during repairs, 
or under other special circumstances. The author also 
says, that when a prolonged and seasonal large change of 
load is experienced, a saving of steam is effected by 
changing the low-pressure cut-off, because it enables 
the high-pressure cut-off to be maintained more nearly 
at its “ most economical” value: a very doubtful argu- 
ment, since this “most economical” point does not 
remain really so except under the condition that the 
resilience of the steam is not wasted as it must be if the 
low-pressure setting be altered from that giving least loss 
from non-working pressure drop between high-pressure 
cylinder and receiver. For such prolonged load varia- 
tion surely the proper method is to change the boiler 
pressure. A better argument is urged when it is 
pointed out that occasionally it may be desired to 
run the engine on the large cylinder only, the small 
cylinder being cut out for repairs; and this possibility is 
legitimately presented as a reason for arranging means 
to connect the governor to the low-pressure gear, but not 
for making such connection permanent, as is stated by 
Professor Leist. Again, it is asserted that if the low- 
pressure be not changed along with the high-pressure 
cut-off, there is danger of the low-pressure valves being 
lifted from their seats by excess of pressure in the 
receiver. Also, the evident fact is noted that in reversing 
engines reversing gear is as much needed for low as for 
high-pressure cylinders, and such gear is usually of a 
kind that also gives variation of cut-off. It is an un- 
deniable practical fact that the smoothest working of the 
engine is maintained by accompanying each large change 
in the high-pressure gear by a corresponding—not, of 
course, a proportionate—change in the low-pressure gear. 
The present writer believes this to be due to the change 
in the quality of the steam in the receiver and the change 
of the thermal conditions under which the expansion in 
the low-pressure cylinder during the admission period and 
after it takes place. 

In discussing the needful port sections and valve 
openings, Prof. Leist bases his calculations on the usual 
idea of a maximum permissible steam velocity; and 
states the problem at very great length. As this resolves 
itself finally into a comparison of the full port area 
uncovered by the valve with the mean speed of the 
piston, the wholly conventional nature of this calculation 
is not avoided. With cut-off before half stroke the piston 
speed is accelerating while the actual port opening is 
decreasing towards zero, so that, according to the mathe- 
matics ordinarily applied to the calculation, which are 
among the most barefacedly erroneous applications of 
mathematics occurring anywhere in technical engineer- 
ing, the steam velocity would go up to infinity. Why 
100ft. per second should, under all circumstances, be 
believed to be the maximum healthy rate of running for 
steam, however sound its constitution and however 
unbroken its superheated character, it would be diflicult 
to discover. 

It would be grossly unfair to saddle Rankine with any 
such simple-minded belief, or to imagine that he meant 
his recommendation of this limit to apply outside the 
very narrow limits of ordinary steam practice in Glasgow 
fifty years ago. The simplest arithmetical reckoning 
shows that the speed of the steam in actual modern 
engines varies through extremely wide limits. Professor 
Leist gives the range from 18m. to 55m., or, say, 60ft. 
to 180ft. per second for saturated steam ; but much higher 
speeds than this latter are not at all uncommon. For very 
high-pressure steam he says twice the above velocity is 
sometimes permitted. It is time that the calculation of 
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steam port areas should be put on some more rational 
basis, or else that all pretence at calculation should be 
laid aside if no better basis can be found. Professor 
Leist says that steam pipes and ports are made smaller 
for superheated than for saturated steam, in order to make 
it flow more rapidly and be exposed to cooling influence 
a shorter time. But surely superheated steam loses its 
heat by contact less readily and less quickly under like 
conditions than does saturated steam. Superheat decreases 
the density; and per pound used per second, the greater 
volume leads to higher velocity, probably partly because 
there is no room to spare to afford larger sections, and, 
certainly, partly because wire-drawing damages super- 
heated hs than it does saturated steam. 

The pressure drop at the beginning of admission to the 
cylinder is not wholly due to wire-drawing, but is, as 
Professsor Leist poinus out, is often materially influenced 
by the acceleration of the steam column between boiler 
and cylinder. Large volume of steam chest diminishes 
it greatly, and the advantage derivable from such large 
volume is only limited by the increasing cooling loss 
from the extra large surface of the chest. There are few 
better expenditures than that laid out on thickly covering 
the steam chest with non-conducting clothing. Professor 
Leist says that a very long steam pipe is bad because of 
the extra large mass of steam to be accelerated. This 
seems doubtful, as the volume in the nearer parts of the 
steam pipe must act as a reservoir in precisely the same 
way, although not so efficiently, as that in the chest. 
The increased loss from cooling with greater length of 
pipe is, of course, a different matter. Professor Leist 
states that the acceleration here spoken of is proportional 
to that of the piston and, therefore, for given linear piston 
speed inversely proportional to the stroke. This may be 
so in the latter half of the admission period, but close to 
the beginning of the stroke we think that the acceleration 
in the chest and near end of the steam pipe must be 
almost wholly governed by the time rate of filling up 
through the then very narrow port opening, which time- 
rate depends on the rate of increase of the space to be 
filled up, but not upon the acceleration. 

Clearance space is discussed at some length in the pages 
under review, and with the same cautious and painstaking 
all-round observation as is usefully devoted to all other 
general preliminary matters. Under the idea that the steam 
velocity in the ports is to be kept constant, it is pointed 
out that high piston speed involves greater percentage 
clearance volume in the ports, and should therefore be 
accompanied by an earlier compression. But we cannot 
follow the author in saying that “high-speed” engines 
have generally short strokes, and that on this account the 
percentage of clearance is greater in a double ratio. 
There is, we fear, confusion here between high rotational 
and high linear speed, because, as a matter of fact, so- 
called high-speed engines, which are those of short stroke 
and high revolutions per minute, have actually a low 
average of linear piston speed. Their clearance is rela- 
tively large to avoid water-knock and risk of other knock 
due to the large acceleration, and consequent difficulty 
of keeping the joints free of “slack.” Our author says that 
theoretically the percentage clearance should increase with 
the size of the engine, for, says he, “if with constant 
revolutions per minute all the dimensions be increased 
proportionately, then the port sections must increase in 
a greater than the general ratio in consequence of the 
greater piston speed.” But on what “theory” good for 
any practical guidance would one dream of keeping the 
revolutions per minute the same for large and small 
strokes? It is much more nearly constancy of linear 
speeds that is aimed at in a “line” of engines of varying 
size. Professor Leist knows that this “ theoretical ” rule 
is not seen in practical result, and gives a somewhat 
lame explanation of the actual fact that in large engines 
the clearance is proportionately smaller than in small 
engines. Although the influence of clearance surface 
upon initial cylinder condensation is mentioned, it receives 
consideration quite inadequate to its importance, and 
the whole subject of cylinder condensation is very 
much ignored throughout the book, although there are 
discussed at length many things that influence this 
condensation. A useful remark is made that large 
clearance is often in small engines with simple slide 
valves a practical necessity in order to avoid over- 
compression, seeing that such valve gears will not give 
early cut-off without very early compression. 

The discussions such as that just mentioned are very 
interesting, and show wide and shrewdly practical 
observation, but they are not infrequently, as in the 
above case, somewhat marred by a strange omission of 
what the most modern experience has shown to be the 
most important factor. Another illustration of this is 
found in the section devoted to steam-tightness between 
the valves and their seats. All the bad consequences of 
want of tightness, the effects of change of temperature, 
ke. &c., are carefully noted; but the impression given to 
the reader is that the author believes that the one cure 
for these evils is to get up the two surfaces accu- 
rately, and then take care that there is always 
a sufficient steam force to press them hard together. 
Now this represents fairly enough the knowledge of 
fifteen or twenty years ago, but we have now also 
learnt that suitable design of the seat in harmony 
with that of the valve is the true and only method of 
securing tightness under all pressures and temperatures. 
The harmony between the two covers three main elements 
of design, namely, in regard to (1) the metals of which 
the two are made, (2) the relative shapes and masses of 
the two, and (3) the surface exposures of the two to fresh 
and exhaust steam respectively. True fit between the 
two is, of course, essential ; but the fit cannot remain true 
unless there be a total absence of warping of the two 
shapes with rise and fall of either temperature or pressure, 
nor unless the expansions and contractions of the two be 
always symmetric and proportionate. Such expansion can- 
not be avoided ; in order to avoid leakage the great secret 
of design is to leave, in the highest degree possible, both 
valve and seat complete freedom of expansion, under the 


condition that the expansion does not produce warping 
of shape. This principle is equally applicable to flat 
slides, Corliss, ‘piston, and-drop valves. But we do not 
notice that Professor Leist says anything about it; he relies 
merely*on perfect fit at normal working temperature, and 
sufficient force to, press the fitting surfaces close together. 
He refers to four-seated drop valves without noting that 
the problem of making a four-seated valve steam-tight is 
ten-fold more difficult than that of doing the same with 
an ordinary double-beat valve, and that it is only possible 
by obedience to the above explained principle: 

In speaking of the control of valve gears by governors, 
we are glad to observe that he strongly insists upon the 
influence on the dynamic action of the governor exercised 
by the resistance of the valve gear to shifting, ard also 
upon the difference between the amount of this resistance 
before shifting begins and-during the progress of the 
shifting. This re-acting force, which is equivalent to a 
certain temporary extra loading or unloading of the 
governor, is of great importance, and the sensitiveness of 
the governor and valve gear together cannot be estimated 
without taking it into account. In most valve gears, 
also, the cyclic motion of the gear per revolution of the 
crank shaft produces a back thrust of periodically varying 
amount upon the governor sleeve or equivalent part; and 
valve gears differ very greatly in the skill with which this 
pulsating back thrust is minimised. 

The geometry of valve motions is, in the book under 
review, almost wholly developed by diagram, and not 
algebraically. Most problems are set out in terms both 
of the Miiller and of the Zeuner diagrams. Preference 
is very naturally and properly given to the Miiller 
construction as being very much simpler and more 
natural. This superiority shows especially as soon 
as the complications arising from varying con- 
figuration of the gear and from the “ obliquity” of the 
rods are attacked. Professor Leist uses freely the 
circular are with radius equal to excentric-rod length as 
substitute for the straight oblique lap-lines of the Miiller 
diagram; but for some unexplained reason he never 
follows the same plan for the “rectification” of the 
diagram for the connecting-rod obliquity. That is to 
say, he always projects on the horizontal diameter of the 
diagram circle all the piston positions by separate arcs 
from the separate positions of the crank pin. This enables 
him to project orthographically and directly from the 
points of his indicator diagram, which he places imme- 
diately above his valve diagram, on to the piston stroke 
line in the latter. This may be convenient in teaching 
the rationale of each diagram to students in a lecture- 
room ; but it is quite unnecessary in practical work oa the 
drawing-board, and, this being so, the less clumsy and 
laborious method of procedure ought at least to be ex- 
plained, if not always used, in a treatise for the practical 
guidance of engineers. 

The various constructions of excentrics, excentric rods, 
guides, and flat slide valves are very fully described and 
illustrated, as also those of many forms of piston valves. 
As regards double-ported and gridiron valves, much space 
is devoted to the explanation that these forms do not really 
make the opening and closure of the ports any faster, an 
idea which may have been common in America, but 
one which is hardly likely to delude British engineers. 
They do not reduce the necessary total lap area, nor 
the total pressure generating area, nor, therefore, the 
frictional resistance to motion; but the work done in 
driving the valve is diminished nearly in proportion to 
the decreased stroke. A many-ported slide valve is 
precisely equivalent to a single-ported valve with its 
port widened in proportion to the number of port 
openings. The narrowing of the port and the lap makes 
it easier, without undue and clumsy enlargement of the 
dimensions of the excentric, to overrun the full port 
opening, and so to attain extra speed in opening and 
closing, but this can only be done at the expense of 
greater valve area, and sacrifice of the saving in driving 
work due to short stroke. 

We think that sufficient prominence is not given to the 
advantage of admission by the inside edges of slide valves, 
with exhaust by the outside edges. The main advantage 
is the exposure of the valve-rod glands to exhaust 
pressure and temperature only, an advantage gained at 
the expense of the absence of steam pressure to hold the 
valve to its seat. It seems to us that the day of the 
utilisation of steam pressure for this duty ought to be 
past. The force holding the valve to its seat ought to be 
constant, whereas the steam pressure so acting is neces- 
sarily variable through a large range. With inside 
admission edges the length of high-pressure leakage line is 
diminished, and the whole valve chest is kept cooler. 
Moreover, very free exhaust ways are very beneficial, and 
they are much more easily obtained with the outside 
exhaust. The advantages have for long been freely recog- 
nised in connection with piston slide valves, the reason 
being that here no question of steam pressure to hold the 
valve to its face arises, 

We find the problems of “ independent” cut-off gears, 
both for flat and piston and Corliss valves, very fully 
and ably dealt with by Professor. Leist. The Miiller 
diagrams here used for the combination of the two 
valves and for the design of the gear driving them are to 
be recommended as very instructive and practically 
useful. The Rider gear is_treated at great length; but 
so-called “radial” gears, or those that make the crank 
do the duty of one excentric, are very meagrely dealt 
with in an extra section inserted at the end of the book. 
Corliss valves withouttrip gears occupy alarge portion of the 
treatise; and drop valves are amply and well illustrated. 
An interesting development of the design of drop valves is 
described on page 357. This is a small cylindrical inset 
upon the seat with a corresponding fitting piston-extension 
of the valve. By this device the opening and the closing 
of the port are effected while the valve is at some little 
distance from the end of its stroke and, therefore, has still 
some considerable velocity; that is to say, a very quick 
closing can be had without violent striking of the valve 








on its seat, and a quick opening without too much shock 


upon the separated parts of the lifting linkage. This 
design seems to be the beginning of the development of a 
new style of valve which will combine the virtues of the 
piston-slide and of the drop valve. We should have been 
glad to see our author descant more than he does on the 
methods of diminishing clearance volume with drop valves 
and piston valves, a difficult subject of great practical 
importance. 

Much space is naturally given to Corliss valve linkages, 
and the geometry of the knuckle-joint or wrist-plate motion 
is given lengthy treatment, although here less exactness is 
aimed at than the subject deservesin our pinion, the author 
being content with very general explanations and very 
rough approximations. Both Corliss and drop valve 
linkages are, in the first place, treated as continuous and 
without tripping mechanism. Thisis a very useful method 
of procedure, and allows the application of approxima- 
tions by help of Miiller diagrams. We would have 
been glad to see here, and later in the treatment of 
reversing link-motions, more effort to introduce second- 
degree approximations into such diagrams—the addition 
of the second harmonics superimposed upon the first, or 
the substitution of proper curves for the straight lines of 
the first degree approximations. Much can be done 
graphically in this way so as to attain a far higher degree 
of accuracy without destroying the beautiful simplicity 
and clearness of the original idea of the diagra.a. With- 
out such modifications the simple diagram is entirely 
useless for ordinary link-motions and for any linkages of 
even moderate complication, as the errors are far too 
large. Moreover, it is by a careful study of these devia- 
tions from simple harmonic laws and by their skilful 
utilisation in designing that almost any style of linkage 
may be changed from thoroughly bad to very excellent 
character. 

The same may be said of Professor Leist’s chapter 
upon the modern and extremely beautiful “ rolling- 
lever” gears for drop valves. Very useful generalities, 
imparting a thorough knowledge of the general trend of 
the results obtained and obtainable, are extended to great 
length; but we never get to close quarters as to the 
means of obtaining exactly any desired and strictly 
specified resultant motions. For example, no investiga- 
tion is made of the exact shape of rolling curves which 
will yield the desired change of lever ratio, and at the 
same time give a straight-line lift to the end of the lever 
jointed to the valve spindle with pure rolling unaccom- 
panied by sliding of the lever. A pair of circular arcs, 
one of radius double that of the other, is given as the 
only solution of the problem, a solution which, 
for constructive reasons, is never used. It seems to 
be assumed that no other exact solution exists, which 
is not the case. Approximations are given, but the 
disadvantage of these is -recognised, namely, that the 
smallest amount of forced:sliding brings a side thrust on 
the spindle corresponding- to the fallzamount of the 
friction overcome in such sliding. 5 

The chapter given to trip gear is full of interesting 
information, and seems thoroughly good. This subject 
has for long been so minutely studied’ on the Continent 
that very complete and exact treatment is possible, and 
probably all that has to be said on the matter is to be 
found in Professor Leist’s book. That of link-motions is 
almost equally good, except in the direction already 
mentioned above. 

The book as a whole is a splendid piece of work in 
respect of patient examination of a very large number of 
details, not only of actual constructive forms, but also of 
the geometrical, dynamic, and thermo-dynamic results of 
these forms, and of the graphic methods adopted in 
designing these forms to obtain specified results. The 
illustrative engravings are numerous and excellent. 
The introduction here and there of a little more recent 
information, and of more exact scientific modes of investi- 
gation, and the curtailment of prosily extended portions, 
would make the book perfect, or, at least, the best extant 
treatise in any language. 

It is historically interesting to note that this immense 
volume is the last of a series of developments of the book 
of the same name written by Professor Emil Blaha, of the 
State Industrial College of Reichenberg. The second 
edition of this work was published in 1885, and consisted 
of 183 pages and 238 diagrams. The major part of these 
original diagrams has disappeared from the treatise as 
now issued. 





SHORT NOTICES. 

Manual of Electrical Undertakings and Directory of Officials 
Ninth annual volume. By E. Garcke. London: 37 and 38, Strand. 
Price 15s. net.—The 1905 edition of this directory contains figures 
and particulars for no fewer than 2400 electrical undertakings 
owned by companies and municipalities, There is a section 
which deals with the ‘Progress of the Year,” which con- 
tains a short account of different ‘‘ Acts ” passed during the period 
under review, and also other matters of interest and importance. 
Particuiars of Bills to be introduced into Parliament this session 
are also given. Two large supplements are presented with this 
book ; one of them being a coloured diagram of electric traction 
undertakings, and which shows in a comparative forni the revenue 
and details of working expenses per car-mile, and the results, 
based upon official figures, which appear in the directory. The 
other is a schedule giving a complete analysis of the revenue 
accounts of electricity supply undertakings. 

Urban Police and Sanitary Legislation, 1904. By Frank Noel 
Keen. London: P.S. King and Son. Price 10s. 6d. net.—The 
author has collected and put into book form the provisions of the 
Acts relating to the regulation of ‘‘ police and sanitary” matters, 
which were referred to the Special Parliamentary Committee 
known as the “Police and Sanitary Committee” during last 
session. This Committee had before them twenty-two Bills in all, 
eleven of which subsequently became Acts. The book is divided 
into several sections, the following being some of the matter dealt 
with :—Table of Acts; Preliminary Provisions; Streets, Build- 
ings, and Sewers; Sanitary Provisions; Infectious Diseases ; 
Hoarding and Advertisements ; Common Lodging-houses ; Public 
Buildings; Markets; Fire Brigade; Public Vehicles; Police ; 
Rates ; Procedure and Miscellaneous Provisions. 

Drapers’ Company Research Memoirs. Technical Series LIT, Metal 
Arches. By L. W. Atcherley. London: Dulau and Co. Price 5s. 
—A treatise dealing fully with the graphics of metal arches, with 
special reference to the relative strength of two-pivoted, three- 
pivoted, and built-in metal arches, Several interesting curves are 
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THE INSTITUTION OF NAVAL ARCHITECTS. 








On Thursday morning, the Earl of Glasgow in the 
chair, the proceedings began with a paper by Professor 
Biles, entitled the “Strength of Ships, with Special 
Reference to Experiments and Calculations made upon 
H.M.S. Wolf.” 

This is an enormous paper, which it is quite impossible 
to condense to any good purpose. Its author attempted 
to read portions of it, but he gave up in despair, and 
instead delivered-a lecture illustrated by over ninety 
magic-lantern slides, all of graphic diagrams. Towards 
the end even he got confused, and was not quite certain 
whether he was or was not showing the same thing twice 
over. The lecture occupied nearly an hour and a-half in the 
delivery. It was intensely and narrowly technical. 
The Wolf is a torpedo destroyer placed by the Admiralty 
at the disposal of a Committee, with Admiral Fitzgerald at 
its head, to investigate the whole question of the strength of 
torpedo boats and destroyers. ‘I'he Wolf was supported 
on two special cradles in a dock, first with one near each 
end, to ascertain the amount of sagging, and then with 
the cradles near the middle, to get hogging. The results 
were set out graphically by an instrument known as a 
differentiometer, the complement, so to speak, of the inte- 
grating planimeter. [Extensions and contractions were 
got with Stromeyer’s strain indicator, an instrument 
twenty years old. Two plates are kept apart by a roller 
consisting of a small truly cylindrical wire; one plate is 
fixed ; the other is coupled by a wire to the portion of a 
structure whose movement is to be measured, the little 
wire roller carries a hand moving over a dial, and a move- 
ment of about one-sixteenth of an inch in the plate will 
send the hand right round the dial, so that very small 
movements can be measured. In dock, the Wolf was 
loaded and treated as though she were ina sea with static 
trochoidal waves, and she bore all maximum stresses of 
this kind perfectly. She was then taken out to sea for 
a trip round the Lizard, where she encountered very bad 
weather, just that kind wanted for the experiment. The 
results confirmed in a most noteworthy way those obtained 
in dock, Mr. Stromeyer’s instruments being used during 
the trip. 

The discussion was opened by Admiral Fitzgerald, who 
said that he had been very sceptical as to the value of an 
inquiry of the kind. But he was now glad that he had 
been overruled, because he was certain that information 
had been obtained which would be of much value. He 
was sorry that Mr. Denny's state of health did not permit 
him to be present, as he had taken a most active part in 
the inquiry; so had Dr. Inglis. The inquiry had been 
carried out two years ago, and the Admiralty had forbidden 
the publication of the Committee's report. But, after all, 
that was only a shell, and Professor Biles had given them 
all the meat of the eggs, so that the action of the Ad- 
miralty lid not affect them after all. 

Professor Unwin said that the paper appeared to be 
interesting, but as it had only been put into his possession 
about an hour before, he could not say more about it than 
that he was much struck by the remarkable agreement 
between theory and practice which it showed. The first 
attempt ever made to get scientifically at the strength of 
ships was an inquiry carried out in the case of the Royal 
Charter, an auxiliary ship wrecked on the north coast of 
Wales in a great storm in 1859. The inquiry was 
carried out by Fairbairn, and showed that the deck lacked 
strength. Until the application of the Stromeyer instru- 
ment, which was some twenty years old, no knowledge 
existed cencerning the modulus of elasticity of a ship. A 
roller between two plates on an extensiometer was first 
used long ago in testing the great St. Louis Bridge. That 
instrument was the invention of Herr Bausinger. 
Stromeyer used a wire of much smalier diameter. There 
was, however, always a danger of slip which did not 
betray itself, and in Germany a small lozenge-shaped 
piece was used which revolved on its long axis and would 
not slip. 

Mr. Stromeyer said a few words about the value of the 
instrument, and went on to add that it ought to be 
applied always to both sides of a plate to be tested, as it 
would then detect buckling. He mentioned a curious 
case in which he tried it on a swing bridge in Glasgow. 
As the bridge was raised at the middle by hydraulic power, 
he could get hogging, and as when in place it was 
supposed to he supported at both ends, he could get 
sagging ; but the results were utterly discordant ; and at 
last he found out that there was much mud in the 
bottom of the hydraulic cylinder, and on this the ram 
rested when down, and so a large proportion of the load 
was always supported at the middle. He concluded by 
suggesting various applications of the instrument, as, for 
example, to ascertain the stresses caused in a ship by 
firing heavy guns. 

Mr. Yarrow said that the paper was far too mathemati- 
cal and complex for him. They hadarrived at very good 
results by the gradual growth of these light craft. It had 
been found that uniform elasticity was essential, and much 
harm might be done in the attempt to strengthen a hull 
by introducing more metal, which spoiled the uniform 
elasticity. Thus he might mention a case where the 
carrying forward of coal-bunker bulkheads had really 
weakened a boat very much. There should be no sudden 
break in strength anywhere. He had found that accurate 
workmanship was a most important factor. Thin plates 
were liable to buckle, and unless they were dead flat to 
begin, they soon got worse. He always had his plates 
planished cold. When they had built a boat, and found 
it stand, they cast about to build a better one next time, 
and so had got most satisfactory results. 

Sir J. Thornycroft said that what happened to his own 
boats was that each taught something as a guide for the 
next, and all of them had been certainly strong enough. 
He must say that he attached small value to deck plates 
for longitudinal strength, because they were heated by 
the boilers. He got what was wanted by strengthening 
the waterways. 


Mr. Foster King spoke of the paper as most important, 


— obtained on the port and starboard side of the 
ull. 

After a few words from Dr. Inglis, Sir W. H. White, 
and Dr. Bruhn, the discussion closed with a vote of 
thanks. 

Following the delivery of Professor Biles’ lecture, a 
paper by Mr. Alexander was read, ‘The Influence of the 
Proportion and Form of Ships upon their Longitudinal 
Bending Moment among Waves.” This paper is highly 
theoretical. The general idea is thus set forth :—It is 
usual to express the maximum bending moment as a 





function of the product of the weight and the length of 
the vessel; and the function factor in the form of a 
divisor. It is easy to see that this divisor:—(1) Varies 
directly as draught when beam and height of wave are 
constant; (2) varies directly as height of wave when 
ship’s form is constant; (3) is unaltered by alteration of 
beam when draught and height of wave are constant. 
For a given wall-sided vessel and a given height of wave, 
a divisor, constant for all draughts, could be obtained if a 
constant or standard weight of displacement were used, 
namely, that of a volume whose plan is the shape of the 
water plane, and whose depth is equal to the height of 
the wave. The influence of form has an important 
influence on heaving motions, and calculations were 
made for the two series of forms, one flat-bottomed and 
wall-sided, the other ordinary ship form. These are 
given in the paper. The discussion which followed was 
brief and limited, and contained nothing likely to be of 
interest to our readers. 
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but wished to know why there was a difference in the | 
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But nevertheless he directed attention to the continuous 


web girder, about which a good deal has recently appeared 
in our columns, and said that the thickness of the webs 
in some ships represented a ludicrous waste of material. 

In the evening there were four papers on the list for 
reading and discussion. The first was by Mr. R. E. 
Froude, and was entitled :—‘ Model Experiments on 
Hollow versus Straight Lines,” and of this paper we give 
the following abstract :— 

The experiments which have been made at Haslar on this subject 
divide themselves naturally into two classes, viz.:—(1) Experi- 
ments in smooth water with models of the usual size and with the 
usual apparatus ; (2) experiments in artificial waves, with smaller 
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models and with special apparatus ; it being impracticable to make 
waves large enough for the usual sized models. Neither could the 
usual towing apparatus be used with a model which is pitching 
severely. 

The experiments of the former class are in every respect identical 
in character with the ordinary resistance experiments of the 
Haslar establishment. The special apparatus and mode of experi- 
ment employed in the latter class must now be described. The 
‘‘wave maker,” or instrument by which the artificial waves are 
made, is mounted at what may be called the ‘‘stopping” end of 
the waterway, namely, the end towards which the model runs in 
the experiment. It consists essentially of a vertical rocking 
diaphragm, hinged atits loweredge—2ft. 4in. below the watersurface 
level—transversely to the line of the waterway, which is controlled to 
a uniform stroke and uniform period, by the crank motion shown 
in the figure, and by the engine of the workshop shafting from 
which the motion of the crank axle is taken by means of a high- 
speed cord belt. This rocking diaphragm, having water on both 
sides of it, of course propagates waves from it in both directions, 
‘.e., from its rear as well as from its face, but the rearward waves 
are immediately broken on the sloping ‘‘beach” behind it. The 
forward waves run the whole length of the waterway, with crest 
lines square to it, and, in virtue of the uniformity of the stroke 
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The last paper read on Thursday morning was by 
Dr. Bruhn—* Some Experiments on Structural Arrange- 
ments in Ships.” A very full description of these experi- 
méntsis contained in a pamphletissued by Lloyd’s Registry, 
and noticed fully in our impression for November 25th, 
1904. It is therefore not necessary to produce any part 
of the paper here. The discussion which followed added 
little information. Mr. Stromeyer made a good point 
when he said that shipowners did not want to find out 
what would cause actual breakdown, but how near the 
stresses came to exceeding the elastic limit. He was 
surprised at the difficulty experienced in getting frames 
to trip. 
facts. like this paper did not lend itself to criticism. 











Mr. Foster King said that a simple statement of | 


and period of the diaphragm, form a wave system, or swell, very 
regular in character, through which, in the opposite direction, the 
model is towed in’ each experiment. The sea condition of ship 
which is represented by the model experiments in artificial waves 
is therefore that of steaming against a very regular head sea, like 
a big ground swell. 

The wave height is regulated by adjusting the crank radius, and 
the wave heights realised—for the several crank radii and the 
varying periods used in the experiments—were ascertained in a 
special series of test experiments with the wave-maker, with no 
model running, by means of wave measuring apparatus described 
below. 

The alternating wave forces, as well as the pitching of the model, 
of course made the resistance force extremely jerky. Although, 
under favourable circumstances, the resistance diagram obtained 
was nevertheless quite capable of correct analysis, it was of course 
preferable to steady the indications by a dash-pot. The danger 
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of thus falsifying tha true mean by unequal resistance of the | 
dash-pot in the two directions was kept in view in designing the 
dash-pot, and a series of test runs in waves, made with and with- 
out the dash-pot in action, showed that it had been satisfactorily 
avoided. The small models for the experiments in waves ranged 
from 5ft. to 6ft. 10in. in length between perpendiculars, and from 
32 1b. to. 85 1b in displacement. They were made of paraffin wax 
like the usual—larger—models, but sufficiently thin to be able to 
carry feom 46 to 56 per cent. of their total displacement 
in ballast. They were, of course, fully decked—in thin fir—with 
sufficient hatchways for stowage and adjustment of ballast. The 
deck was without round up, but fitted to the correct sheer line 
for the type of vessel represented, with the correct freeboard 
forward ; and in the two most important models, an embrasure 
forecastle was fitted similar to those in the new cruisers of the 
Minotaur class. In these two models, also, small transverse battens 
were fixed both on the forecastle and embrasure decks—20ft apart 
and 2ft. high, to scale for ship—to hinder the water shipped from 
running aft; and the number of the compartments so formed 
which were entered by the water, was observed in each run, and 
afforded a rough comparative measure of the wetness of the models. 
In other respects, except for the hatchways already mentioned, 
and the fittings for the towing and recording gear, the decks were 
lush all over. The models were ballasted to the correct total 
weight, and the stowage adjusted so as to give both the correct 
fore-and-aft trim and the specitied radius of gyration. The latter 
most important condition was always tested by bifilar suspension, 
with all weights in place, when the model was prepared for 
experiments, and again after the experiments, before the ballast 
was touched. 
Tue Forms oF HULL AND THEIR MODELS, 

Five forms in all were experimented upon, which are here 
denoted A, B, C, D. E. A, is a cruiser form of the usual modern 
type, with hollow lines, very similar to those of the County class 
referred toin Admiral FitzGerald’s paper of 1903, and representing 
a vessel 480ft. long, 73-5ft. beam, 26-25ft. mean draught, with a 
mid-section area of 1711 square feet, and a displacement of 
13,050 tons. 

B, is A, with all the hollow in the fore-body lines filled up 
perfectly straight, otherwise unaltered, the dimensions represented 
being the same, but the displacement 13,580 tons. 

C, is the same, with all the hollow in the after-body filied up also. 
Again, the same dimensions but the displacement again increased 
to 13,944 tons. 

D, E, constitute a pair of forms designed expressly for comparison 
of hollow and straight lines on even terms, the designs being given 


confess that, when I read it as stated by Professor Biles that for 


| common displacement the two forms would have the same E.H.P., 
| the result seemed to me frankly incredible ; as implying for the 
| straight line form a ratio between the percentage changes in 


resistance and displacement respectively, due to change in draught, 
of an altogether anomalous value, viz , more than 2 tae _As will 
be seen from the curves in Figs. 1 and 2, this criticism was justified 
by the present experiments; the percentage H.P. reduction in 
model C at 23 knots, consequent on the change to the displacement 
of A, being, as is usual, only about equal to the percentage 
displacement reduction; and so leaving C, as compared to A, 
at the same displacement, with a net H.P. excess of about 
10 per cent. . 

However, the comparison for common displacement is, of course, 
more satisfactorily indicated in Fig. 3, since Forms D and E were 
designed for the same displacement ; though we must bear in mind 
that in these forms the difference between straight and hollow is 
more subdued than in A and C. Here we find for Form E— 
straight—at about 23 knots, a relative E.H.P. excess of about 
8 per cent., or for the same E.H.P. a speed defect of about 
0-5 knot. The difference extends down to quite moderate speeds, 
and is scarcely less marked at 18 and 19 knots than at 23, 

As regards the results of Form B, to which | have not yet 
referred, their chief import is to show, broadly speaking, that 
straight lines increase resistance for given displacement, only when 
applied in the fore-body. The E.H.P. curves for Band C in Fig. 2 
are practically identical. : j 

Concerning the smooth-water experiments, it suftices to add that 
the models of B and C were also tried with screws working behind, 
as well as with model shaft tubes and webs fitted, a point of some 
primé fucie importance in view of the consideration that the straight 
lines in the after-body considerably reduce the necessary dimen- 
sions of the latter appliances. The net upshot may be said to 
have been purely neutral as between straight and hollow lines for 
after-body, the balance of efficiency advantage which the screw 
experiments attributed to the hollow line after-body. being just 
about cancelled by the shaft tube and web advantage of the 
straight line one. We may, therefore, take the E.H.P. curve com- 
parisons of Figs. 1, 2, and 3 as comparisons of net upshot for 
smooth water, so far as model experiments can determine it. 


RESULTS OF EXPERIMENTS IN ARTIFICIAL WAVES. 

These are indicated in Figs. 4 to 9. The results are reduced to 
ship figures, the curves for some of the different models or 
conditions of model teing grouped together on the same base of 
wave period, for instructive comparison. 


References " 
L form f Standard Radius of Cyration fue R) 


Smeitest 
Ler 


™ 
“~ 
° Largest 


Fig.7 


aaa 
vee 


itching Angle 


f Gn. 


—az 


SA eo 


£7. le of 


Seale of 
feghing Aoyle 


MSCCS 


‘ 


gt oSecs 


sy A OR 


a 


x 
af 


|_ len em Srp weber 


radius of 
gyration 


132677 


n= 40077 —er 

ar jen git “3900/7 

SLE war —— go00 Fr 
Pave rey 7FT SN oso F 
. IO TOT OR SF am BET 

~~ Saeed Py 5 Fr 
sec 77 Mare of - - 
— i 

Weve Period Scale _ 


ee 


et 


+ 


7a 3 WWICCS a 3 
e periods af Coperiodicity 
prow ExPLRiMeENTS 


10 7 
Were pevieds of Coperiodcity War 
Fee EXPERIMENTS WiTH Ve Caane 


the same length and displacement, and proportioned so as to give 
the same height of metacentre. D is the hollow, and E thestraight 
form. The lines of the latter are not so severely straight as those 
of C, and the form is certainly open to no reproach on the score of 
unshapeliness or unshipshape appearance ; but it results that the | 
comparison of hollow with straight is toned down somewhat in D | 
and E as compared with Aand C. Both of these represent vessels 
190ft. long and of 14,458 tons displacement, but D has 74-5 beam, 
26ft. mean draught, and 1794 square feet mid-section area, while 
Ehas a beam of 75-5, a mean draught of 25ft., and a mid-section 
area of 1692 square feet. 

The models of these forms for smooth-wa‘er experiments were 
all between 14ft. lin. and l4ft. din. in length between perpen- 
diculars, viz.. about the usual size. For the experiments in waves, 
the models of A and C were 5ft. between perpendiculars, and those | 
of D and E 6ft. 8}in.. the experience with the first two having 
shown thata largerscale could be safely ventured on. Experimenis 
in waves were not made with form B. The experiments in waves 
were nearly all at load draught only, and, with one or two excep- 
tions, as shown in Figs. 4 to 9, at ‘‘ standard” radius of gyration, 
which was taken as -47* of the half length between perpendiculars 
for A and C, and -45 for D and E. Except in certain experiments 
for which shaft-webs were fitted in the larger models, the models 
= all finished. as usual, without bilge keels, rudders, or shaft- | 
webs. 

RESULTS OF EXPERIMENTS IN SmMooTH WATER. 

The models of A, B, C were tried as usual at three different | 
draughts; those of D and E at their designed load draught— | 
giving common displacement—only. The results are indicated in | 
Fizs. 8, 9, and 10, Plate LV., by E.H.P. curves—(i.) for A, B, C at | 
common—load—draught ; (ii.) for the same at common displace- 
ment—determined by cross curves from the different draughts of 
experiment—(iii.) for D and E at their designed load draughts. 

As regards the comparisons under headings (i.) and (ii.), Figs. 1 
and 2, it may be observed in the first place that the comparison of 
C with A is the identical kind of comparison of straight with 
hollow lines described by Professor Biles, in his remarks on 
Admiral FitzGerald’s paper of 1903—-see ‘‘Trans.” J.N.A., vol. xlv., 
page 3l—as having been made by model experiments at the 
Dambarton tank. And the fact that the displacement excess of C 
over A, for common draugbt, viz., 6-9 per cent., differs little from 
the 6} per cent. named by Professor Biles is a further testimony to 
the substantial equivalence of the two comparisons. This being so, 
it is interesting to notice that the corresponding E.H.P. excess—-see 
Fig. 1—of 16-7 per cent. at 23 knots for common draught is also in 
close agreement with Professor Biles’ figures.t But, turning to the 
comparison on basis of common displacement—see Fig. 2—I must | 


* Intended for -45, as in D and E, but made -47 through a mistake in 
noting the conditions of the bifilar test. 
+ In his letter to the Times of April 21st, 1903, in which he gives more 
zures than in the discussion on Admiral FitzGerald's paper, the 
ment excess appears as 6-7 per cent., and the indicated horse- 
power excess as 16-2 per cent. 
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| indeed, no difference at all can be detected. 


Scaleot 
Paching Angles 
SAS ARO 


3m 
> 


at 


¥ 


/ ~ ‘. 
A S5CE Ae. 
: ~G 


—-10OOFT 


—<6GOOrT = 


Ss” ge ps soorr 
—OrF Wash" 
Ware Period Seaie 

PS es we nn, + Bw 


} Wore Period Scale 

ee 3 tazecs 4 CS, w 

Waves perro ef Coperiodicity 
trom ec 


wire « CAPERIMENTS With 2h” Chane 


Forms D&E 


The diagrams, as a whole, present several interesting features, 
ospecially as regards the influence of radius of gyration on those 
maximum values and on the periods at which they occur. But 
the feature which claims our first attention in regard to the main 
purpose of this paper is the absence of any conspicuous difference 
in the effect of waves upon straight and hollow lines respectively, 
such as could outweigh the serious disadvantage of the former for 
The straight-line form does, on the 
whole, suffer measurably less from the waves than the hollow, and 
that is about all that can be said. In the angle of pitching, 
In the observations 
of water on deck, made with the models of D and E, a difference 


| of ono compartment was recorded in favour of E in a few of the 
| runs ; i 


but it is to be remefhbered that, of these two forms, 
E has—to scale—a foot more freeboard than I), Thus the 
advantage, such as it is, may be said to be solely in 
respect of the E.H.P. augment due to waves, which, when 
it is large at all, is, as a rule, perceptibly less for the straight 
than for the hollow form. In the experiments on forms D 
and E at the 20-knots speed, which were in every way much fuller 
and more trustworthy than the others, the difference of E.H.P. 
augment in favour of the straight form shows itself only in the 
region of maximum augment, and there appears as increasing 
systematically with the increase of wave slope due to increase of 
wave-maker crank radius; but the difference never attains a 
sufficient value to wholly wipe out the smooth-water E.H.P. 
advantage of the hollow form. 

The results for the somewhat different pair of forms A and Care 
here brought in as a corroboration; while the experiments with 
forms D and E at 18 knots seemed requisite and sufficient—in 


| view of the uncertainty as to the speed which would be attainable 


by the ship against such a sea—by way of assurance that the nature 
of the result would not be substantially affected by moderate 
differences of speed. All these experiments being, as already 
noted, less thorough than those with D and E at 20 knots, which 
we have been considering, it is not surprising that they present 
some minor anomalies which may well be due toerror. But, as 


| regards comparison between straight and hollow lines, the genera] 
| upshot may be said to be much thé same ; a distinct diminution in 


average E.H.P. augment by straight lines, insufficient, however, in 
average amount to annul the smooth-water excess, As regards 
influence of speed-upon results-for given form, for the 20 knots and 
18 knots’ speeds, with about the same wave slope, we find pitching 
angle practically the same, and E.H.P. augment less for the lower 
speed little more than in proportion to the speed ; a result which 


| implies, as far as it goes, that under these conditions the resistance 


due to the waves is nearly independent of the speed of the ship. © 

The very conspicuous effect of the differences in radius of 
gyration is not only interesting and remarkable in itself, but is 
not without an important bearing on the question between straight 
and hollow lines, It suggests, ¢.g., in the first place, that: very 
moderate differences in distribution of weights may well have 
more effect on sea-way performance than such differences between 





hollow and straight lines as we are here dealing with ; secondly, 
that the sea-way benefit, which these experiments attribute to the 
straight lines, such as it is, is not so much a matter of mere shay e 
of lines as of the incidental differences in beam and in midship 
section area, for given displacement, which lead to a difference in 
pitching period ; thirdly, that, therefore, in assigning to straight 
and hollow forms the same fore-and-aft radius of gyration, the 
conditions of these experiments have been perhaps a little flatter 
ing to the former, because the reduction of space. amidships could 
hardly fail to push the weights somewhat towards the ends : 
fourthly, that, if we made the change from straight to hollow, not 
by hollowing out at the ends and enlarging amidships, but simply 
by adding fine extremities, without altering the distribution of 
weight, we should undoubtedly improve the sea-way performance 
rather than the contrary ; while, per contra, if we were to convert 
a hollow-line form into a straight one by cutting off the fine ends 
without other alteration, we could hardly fail to impair it. 

Ina word, the general conclusion to which the results point, as a 
whole, is that the question of performance in steaming against 
head sea is Jess one of particular under-water shape than one of 
longitudinal stability versus longitudinal inertia, If the shape is 
influential, it is mainly by indirect effect upon these conditions. 

Professor Biles opened the discussion. He said that 
the series of experiments detailed in the paper and the 
analysis of the results would be peat va by everyone 
as a very elegant piece of work. The conclusions arrived 
at, however, would not, in his opinion, meet with the 
same amount of approval. Sailors undoubtedly think 
that straight-line ships behave better than those with 
hollow lines. He had always been brought up in the 
belief in the infallibility of the tank, but his faith had 
been somewhat shaken. Messrs. Denny, of Dumbarton, 
had recently carried out a series of experiments for him, 
much on the same lines as some of those of Mr. Froude. 
The results were shown roughly on the blackboard. The 
experiments had to do with vessels of the form of the 
County class, and modifications were made first by filling 
up the after-body and then the forward body. ‘Apparently 
the conclusions arrived at were opposite to those reached 
by Mr. Froude. If, said Professor Biles, Mr. Froude’s 
contention is not true as to the relative resistance of 
hollow and straight lines, then much of his paper falls to 
the ground. A material point in the discussion is that 
there is a distinct gain in displacement in vessels of the 
straight line form. In the County class this is as much 
as 900 tons—and there is this extra displacement with no 
extra cost in building. Such an increase in displacement 
could not be viewed in any other way but as a great 
advantage, provided it could be obtained without loss in 
another direction. He would frankly admit that he had 
formerly been in favour of hollow lines—and apparently 
he still held this view for vessels of the County class at 
speeds below 23 knots. Yet he said that in certain 
Channel vessels made for the Midland Railway Company 
he had straightened the lines with satisfactory results. 
He was surprised at the very considerable increase in 
resistance due to the action of the waves which had 
been found by Mr. Froude. 

Admiral Fitzgerald said that many naval officers had a 
prejudice against hollow lines. Several of his brother 
officers had promised to come there and face the 
gladiators in that colosseum of applied science—as he 
terraed the hall of the Society of Arts—and bear witness 
in favour of straight lines. His friends had played him 
false. Nevertheless, he still adhered to the contention 
which he had upheld two years before. He had found 
one crumb of comfort in the paper. Mr. Froude had 
said: “ But the feature which claims our first attention 
in regard to the main purpose of this paper is the absence 
of any conspicuous difference in the effect of waves upon 
straight and hollow lines respectively. The 
straight line form does, on the whole, suffer measurably 
less from the waves than the hollow, and that is all that 
can be said.” This, said Admiral Fitzgerald, was all he 
had ever said. There was a measurable difference 
between the behaviour of the two forms of vessel. Mr. 
Froude had said that the difference never attained a value 
suflicient wholly to wipe out the smooth-water effective 
horse-power advantage of the hollow form, but this was 
not his—the Admiral’s—experience. Moreover, the tank 
experiments of Mr. Froude could not be considered as 
really. representing what happens at sea. The ‘waves 
produced in the tank were similar to a heavy ground 
swell, and not to an actual sea as frequently met with. 
He doubted also whether the effects on a ship and on 
a model of the same ship were in the same relative 
proportion. Professor Biles had said that at very high 
speeds there was no advantage in hollow lines. All 
he could say in reply was that this was not the experi- 
ence of naval officers. He also commented on the rela- 
tion of speed to the length of the vessel. 

Mr. Whiting remarked on the manner in which Pro- 
fessor Biles had shifted his ground in the interval between 
the reading of the last paper on this subject by Admiral 
Fitzgerald and now. It was exceedingly difficult, he 
said, to draw a fair comparison between two designs. In 
fact, it was almost impossible to do so fairly. He knew 
this to be the case, for he had tried it. Discussion was 
not always useful in shipbuilding, the reason being that 
there was frequently a radical misconception of facts. 
He did not think that our naval officers had had enough 
experience properly to judge between two types. Possibly 
they knew the behaviour of one type well, but it was 
rare that they had an experience of two types. 

Dr. Inglis asked whether tank experiments had been 
made with models with yacht lines, and another member 
inquiree whether the form of the waves in the tank had 
been ascertained. 

A communication from Sir William White was read, in 
which Mr. Froude’s paper was said to be of value as 
setting at rest the discussion which had raged round the 
two forms of ships. 

Mr. Froude, in his reply, answered Dr. Inglis first of all. 
The yacht form, he said, had not been tried, but experi- 
ments had frequently been carried out with the same 
section, but different lines. Fuller water lines usually 
gave worse results. Broadly speaking, the same 
curve of areas gave the same results, but a full water line 
was always a detriment. As to the form of the waves, 
this had not been taken, but the curve was steep. It 
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would have been practically impossible accurately to 
determine the exact form of the waves. Turning to the 
results obtained by Messrs. Denny with hollow and 
straight-lined lhe I Mr. Froude said he thought that 
the differences might well be accounted for by minor 
errors. As to the question of speed relatively to length, 
length, of course, had a great effect. It would be found 
on a study of the subject that whereas speed had increased 
of recent years, it had not increased so fast, relatively, as 
had the length of vessels. Replying to a question made 
at this point regarding the new ships of the Scout class, 
Mr. Froude said that he thought he might, without 
revealing Government secrets, say that one of these, at 
all events, had been constructed with hollow lines, and 
that in the experiments on the models she had turned out 
to be the worst of the lot. Professor Biles had remarked 
on the extra displacement to be obtained with straight- 
lined vessels. In his—Mr. Froude’s—opinion, the extra 
power required in these vessels would more than make 
up for the advantage gained in displacement. Much the 
better way was, to give greater beam and keep the hollow 
lines. 

The Chairman, in proposing a vote of thanks to the 
author, remarked that the whole matter resolved itself 
into a question of ‘“ Who shall decide when doctors 
disagree ?” 

The next paper to be read was by Mr. C. E. Stromeyer, 
on “ The Effect of Acceleration on Ship Resistance.” We 
give an abstract of this paper below :— 

The subject of this paper grew out of an attempt to obtain 
resistance curves of ships by means of a single exeriment, instead 
of, as now, by means of a number of trials at different speede. 
The idea was to attach to a ship’s model an instrument which 
would record both the vessel’s velocity, and also its change of 
velocity, ‘.¢., its acceleration or ‘‘ deceleration.” The model, the 
weight of which would, of course, have to be accurately known, 
would be launched, stem first, at high velocity. The resistance of 
the water would effect a deceleration of velocity. This decelera- 
tion could be measured, and, the process being repeated for other 
velocities, a curve could be drawn, if the decelerations repre- 
sented by this curve were divided by 32-4ft. per second, which is 
the acceleration due to gravity, and multiplied by the weight of 
the model used, then the horizontal ordinates of the curve would, 
it was thought, represent the resistance encountered by the model, 
as its velocity was gradually reduced. In other words, that the 
curve would be an ordinary ship resistance curve. In order to test 
the accuracy of this method the author determined to analyse the 
experiments on the resistance of models carried out by the late 
Caonel Beaufoy. The paper describes the way in which this was 
done, and the author concludes his paper by saying that, from the 
results obtained ‘it seems highly improbable that ship resistance 
curves can be obtained by the simple means at first proposed, and, 
although, therefore, the object with which this inquiry was under- 
taken has not been attained, I hope that the conclusion to which 
it points is one which may have an important bearing both on 
resistance experiments, and possibly also on ballistics, and there- 
fore that it may prove of value to this Institution.” 

There was practically no discussion. Mr. Froude alluded 
to the time that conditions on which resistance to steady 
speed depend take to settle down. Mr. Reid described a 
set of pendulum experiments, and said that several 
destroyers had been most successfully designed in acccrd- 
ance with results arrived at after experiments of this 
class, 








INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue last meeting of the session of the Institution of 
Mechanical Engineers was held at the Institution House 
in Storey’s-gate last Friday evening. The President, 
Mr. Martin, was in the chair, and there was a large 
gathering of members. After the Secretary had read the 
minutes of the previous meeting, and other business had 
been transacted, Mr. Martin read his presidential address, 
which is printed on page 407. 

At the conclusion, Mr. Maw passed a hearty vote of thanks 
to the President, on behalf of the members. The address, 
he said, was not only an excellent one from an instructive 
point of view, but was full of suggestions for the future. 
Mr. J. H. Wicksteed expressed his pleasure at having the 
opportunity of seconding the vote of thanks to the 
President. He felt that in the address Mr. Martin had 
given them all a life’s epitome, and that was the reason 
why the paper had been so interesting. The President, 
in a few appropriate words, thanked the members for 
their kind sentiments. 

The discussion on the first report to the Steam Engine 
Research Committee was then resumed. Mr. Mark 
Robinson, the first speaker, said he thought that 
after two evenings’ compliments Professor Capper 
would like a little criticism. He thought that the con- 
clusion put forth in the report, that the percentage of 
initial condensation diminished with the increased initial 
pressure, was misleading. It was certainly true as a 
statement, read with the following words, “ for a given 
ratio of expansion,” but this was only a truism; it was 
obvious that if the engine, with its fixed cut-off, were 
given higher-pressure steam, so as to exert more power 
and use more steam, the initial condensation could not 
increase at the same rate as the increase in the quantity 
of steam used. His objection was to the form in which 
the statement was made, which might give the learner 
the idea that doubt had been thrown on the established 
law—which is of such importance to the engine designer 
—that the greater the range of temperature the greater 
is the condensation. He thought it should have been 
pointed out that the condensation diminished not because 
of the greater range of temperature, but in spite of it. 
There was a real increase, but it was neutralised by the 
merely accidental interference of another cause, outside 
the test of the particular point in question. The speaker 
criticised the employment of a slide valve in an engine 
intended for such a purpose, where serious valve leakage 
must be fatal to accuracy, The remarkable tightness of 
— valves had been shown by Captain Sankey at the 
ast meeting. In the report Professor Capper states that 
“the total condensation up to cut-off increases with 
increased pressure and temperature of admission.” As 
the cut-off was constant, condensation therefore increases 
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with the difference. Mr. Robinson also wished to know 
why such an imperfect instrument as this experimental 
engine had been used on such important trials. 

Mr. Druitt Halpin expressed surprise at hearing from 
Mr. Pendred that the racers were not jacketed. He had 
been talking to Mr. Pendred about it, and Mr. Pendred 
had explained that the “racers” were jacketed, but the 
jackets were not in use. If this was so, he—Mr. Halpin 
—thought that it ought to be generally known. In the 
trials of 1887 at Newcastle the jackets might have been 
cut off; but in 1888, at Glasgow, he was sure the jacket 
was not cut off, at any rate in an engine he had designed, 
for it was impossible todoso. He then gave an interesting 
account of the first valve leak he had studied. It was in 
the year 1871. A special apparatus, consisting of a slide 
valve chest with an open end, was used. Directly the valve 
became very hot a leak was noticed. The valve was then 
removed and immersed in boiling water, and when heated 
through the face was tested with a straight-edge. It 
was found that the valve had buckled owing to the heat, 
but on cooling it returned to its normal condition. This 
gave the explanation as to why the valve leaked. 

Mr. Wingfield referred to the separator used in the 
trials, and suggested that it would have been better to 
have used one as shown in Fig. 1. Steam and water 
entered, as shown by the arrow, and hitting against the 
side of A, the moisture was condensed and passed down 
the tube. The steam passed up and 
repeated the same action in the tube 
B, and in this way any moisture which 
happened to pass up the pipe A would 
be sure to be caught in B. He 
further stated that when the steam 
was passing slowly more water was 
caught in A than B. But when the 
steam passed quickly, just the opposite 
effect took place. He did not think 
that Professor Capper was quite clear 
as to the meaning of the dryness frac- 
tion. He had given the correct defini- 
tion, which reads, “the ratio of steam 
present in the cylinder at cut-off 
to total steam and moisture,” and it was to the words 
“and moisture” which the speaker particularly drew 
attention, because the author previously had given the 
same definition, with the exception that he had omitted 
these two words. Reading a few lines further on, the 
statement is repeated as follows, “Similarly, the 
dryness fraction at release, measured in the usual way 
as a fraction of the condensed exhaust of the 
same table.” To make clear what is really meant by 
dryness fraction, Mr. Wingfield placed on the wall an 
indicator diagram, which we illustrate in Fig. 2. He 
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Fig. 2 

explained that the horizontal distance can be taken as 
the measure of weight. The discharge is measured as the 
author states, and is given as V, on the diagram. C D is 
the saturated curve. The indicated weight passing through 
will bev,;. Mr. Wingfield said that the author stated that 
this weight should be put over v; to give the dryness 
fraction, and he felt sure that Professor Capper must have 
w 

Ww’ where w 
= steam present at release. He also asked the author 
why, for the bottom curve on Fig. 21, the steam was much 
drier than for the other three. Was there any obvious 
reason for this? In the section of the report relating to 
the arrangement of the plant, the author states that the 
air cock on the condenser was opened so as to admit air 
and reduce the vacuum to the required extent. He wished 
to know if there was any difficulty experienced in keeping 
the regulation constant. He thought that it was not 
generally known that steam and air mix together more or 
less uniformly, and certain parts of the steam condense 
against the cold surface of the pipes, leaving the air. 
Chis air then causes a cushion. He thought that in- 
sufficient attention had been paid to Fig. 45, which 
was a most important diagram, and showed that jacketing 
was only efficient between two limits, one high and the 
other low. 

Mr. Longridge said that as the last speaker had 
referred to the separator, he would like to show the 
members what he considered the best design. This we 
illustrate in Fig. 3. He reminded them. that there was 
always a gale of wind 
blowing through sepa- 
rators. As the steam 
entered in the direc- 
tion of the’ dotted line, 
it would Strike the 
pipe, and passing on 
the course shown, the 
moisture in the steam, 
coming into contact 
with the colder sur- 
face of the pipe, would be condensed, and could be 
collected. 

Mr. Wimperis, referring to a passage in the report that 
reads—* If on working out any trial any of the conditions 
or observations were found to vary beyond defined limits, 


made a slip, as the correct definition was 














the trial was rejected and repeated ’—asked what were 
the limits taken. It was also stated in the report that 
the errors due to backlash and friction on an indicator 
pencil occur in opposite senses on the upward and down- 
ward stroke. The speaker considered that the error in 
the area of the diagram would be the same for large and 
small diagrams, and briefly stated his reason for say- 
ing so. 

Professor Capper was then called upon to reply. It 
was very late in the evening, and he had, therefore, far 
too short a time at his disposal to deal with the questions 
adequately. In fact, only a small percentage of the 
questions were answered at all, and some of these were 
nat treated fully. In answer to Mr. Wingfield, Professor 
Capper said it was difficult to write a paper for those 
who would not read it. The dryness fraction given by 
Mr. Wingfield would be seen to be exactly the same 
as that defined in the paper. The steam repre- 
sented in the curve B, Fig. 21, was drier than the rest, 
because it was drier to start with, and there was also 
more throttling. Mr. Halpin’s remarks, and at the same 
time those of Mr. Pendred, were most interesting, and 
their criticisms were most valuable. With regard to the 
remark made by Mr. Pendred concerning re-evaporation, 
which reads “all that goes in as water must come out as 
water, and all that goes in as steam must come out as 
steam,” he thought that Mr. Pendred was not quite lucid. 
What he really meant was re-evaporation up to release. 
Again, Mr. Pendred had also said that engines were more 
economical without jackets. In reply to that all he 
could say was that they always were, when you did 
not know how to use the jackets. He noted that 
valve leakage had taken up the greater part of the dis- 
cussion, and he explained that what was wanted was to 
pile up experiment upon experiment, so that we should 
know what to expect from different types of engines 
and all classes of valves. These experiments, as Mr. 
Maw had rightly said, only touched the fringe of the 
subject. He stated that Callendar and Nicolson’s 
assumption was only a tentative one, and the c, which 
he had calculated, clearly showed this. That the c he 
had obtained was evidently not absolutely correct could 
be seen from the varying values he had got for it. He 
further said that there are indications that the c depends 
upon the pressure squared. In answer to Mr. Cabena, 
he pointed out that the lines in Fig. 32 meet at 
a zero of pressure, and this curious result is pro- 
bably due to mechanical leakage. A question had 
also been asked about the failure of the lubri- 
cation, shown also on that diagram. Not only did 
the lubrication fail here, but the valve seized and 
was scored. It was decided to make experiments with 
this valve, scored as it was, to test the leakage, so they 
just filed off the burr, and continued the experiments. 
The leakage was thus found to be greatly reduced by 
the scoring, and he thought that it was probably due 
to the more efficient lubrication which the scoring 
allowed. Mr. Maw had asked how the lubrication of the 
valves had been carried out. This had been done by 
having a sight-feed lubricator just after the stop valve, 
and also another 6n the top of the steam chest, and the 
rate of lubricating was about two drops per minute. Also, 
in reply to Mr. Maw, he said that the jackets were 
supplied with stearh at steam chest pressure. Professor 
Burstall had been surprised at the dryness of the steam, 
but that was owing to the use of a separator, and 
also that it was found impossible to get the steam from 
the boiler to the engine without throttling. Finally, he 
stated that in the future he thought that the Committee 
ought to carry out experiments on different types of 
valves, and also a large amount of information should be 
obtained on the effect of an increased range of tempera- 
ture, running the engine condensing and non-condensing. 
And lastly, there was much to learn from experiments of 
the effect of changing the ratio of expansion. 

The President then passed another vote of thanks to 
Professor Capper, after which he adjourned the meeting 
till June 11th, when the members would be gathered 
together at Liége to see the Exhibition. He also 
announced that the conversazione would be held on 
May llth. The meeting then terminated. 








INTERNATIONAL PETROLEUM CoNGRESS. — An International 
Petroleum Congress will be held at Liége from the 26th of June 
to the lst of July, 1905. The Congress will be held under the 
patronage of the Belgian Government. The Minister of Foreign 
Affairs, M. Baron de Favereau, and the Minister of Industry and 
Labour, M. G. Francotte, have consented to act as honorary pre- 
sidents. The Congress is organised in collaboration with the 
permanent Commission of International Petroleum Congresses, 
which was instituted by the first Congress held in Paris in 1900. 
Other details may be obtained on application to the general 
secretary, Mr. Ferdinand Petit, 95, Chauss¢ée de Wavre, Brussels. 

THE INSTITUTE OF MARINE ENGINEERS —The sixteenth a nual 
meet ng of the Institute of Marine Evgineers was held on April 
14th at the Institute premises, 58, Rowfurd-road, Stratford, E. 
Mr. W. C. Roberts, member of the Council, was in the chair. The 
report for the financial year ending January 31st was read, and 
showed that 75 new memters, inclusive of all grades, had been 
elected, thus bringing up the number of active members on the 
register to 928, During the year six papers had been read and 
discussed, and three lectures had been delivered, which were 
illustrated by means of lantern slides, Three visits to works had 
been organised during the summer recess Fuel testing had also 
been carried on ; a large number of samples of coal, coke and fuel 
of various kinds had been submitted by members and tested in 
their presence. The subject of finance had been given careful 
consideration by the Council, and it was satisfactory to find that 
there was a balance on the credit side of £225 18s. 10d., especially 
as the last two balance-sheets have shown a deficit. It was stated 
that a good deal of thought and attention had been given by the 
Council to the question of “‘ centres,” and as a result a set of rules 
and regulations for the conduct of the centres had been drawn-up, 
and was submitted for moditication and approval. Inquiries 
having been made by members about these centres from various 
ports, it was deemed desirable to have established regulations for 
the information and guidance of all concerned. The annual report 
of the Bristol Channel centre for the session 1904-5 was also read, 
and appeared to be quite satisfactory. The oTicers for the ensuing 
year were elected, and as the result of the hallot it was announced 
that Sir Marcus Samuel had been appointed p-esident, Mr. James 
Adamson hon. secretary, and Mr. Jaxes Blake was appointed 
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2700 HORSE-POWER TURBO-ALTERNATOR. 


In our issue of the 28th November, 1902, we described the 
hydro-electric generating station at Vouvry, in the Rhone 
Valley, where the power is derived from Lake Tanay, the 
level of which is some 980 m.—say, 3215ft.—above the level 
of the turbines. We then stated that there were at work, 
amongst others, some 500 horse-power turbo-alternators, 
made by la Compagnie de |’ Industrie Electrique et Mécanique, 
of Geneva. Just recently another and much more powerful 


tained in 144 closed slots, with six slots per pole per phase. 
The winding is composed of copper strip, 16mm. by 7°2mm. 
Two strips are placed in each slot in micanite tubes 3 mm. 
thick. At each end of the armature there is a wheel fitted 
with wings so as to provide for ventilation. The bearings 
had special attention paid to them in view of the high speeds. 
The shells are of cast iron, and are lined inside with pure tin. 
Ring lubrication and water‘circulation are employed, and we 
gather that there has been {no trouble with heated bearings. 
The pressure on‘the bearing on the turbine side, is 
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combined set has been put to work by the same firm. The 
alternator, which is of the revolving armature type, is 
designed to furnish either triphase or monophase currents, 
with powers representing 2700 and 2000 horse-power in the 
two cases respectively. When connected up for triphase 
working it can give 3 by 185 amperes at 6000 volts, and 
as a monophase machine, 254 ampéres at 5500 volts. The 
normal speed is 750 revolutions per minute, and the periodi- 
city is 50. The field ring is of cast steel, and there are eight 
poles bolted to the field ring, the pole shoes being laminated. 
The field winding consists of seven layers of twenty-five turns 
of copper 7 mm. square for each magnet. The excitation 
required amounts to about 50 ampéres at 110 volts. The 
armature, which is the revolving portion, is 1:5 m. long over 
the end rings, and 1:476 m. in diameter, the bore of the field 
magnets being exactly 1-5 m. At its normal rate of rotation 
this would give the armature a peripheral velocity of 55 m. 
a second—just over 120 miles an hour. As, however, the 
guarantee had to be that the armature must be capable of 
starfding a speed double its normal, it had, during its trial 
rus, to work at a peripheral speed of just over 240 miles per 
hour. These high running speeds and the provision to with- 
stand still higher velocities are the consequence of the huge 
head of water employed—amounting to some 13801b. per 
square inch at the power station. The armature is made up 
of laminated soft iron, and the core is divided into two 
portions by a central ventilating duct. The winding is con- 


TURBO-ALTERNATOR AT VOUVRY 


14,900 kilos., representing a pressure of 9°5 kilos.’ per square | 
centimetre—say, 135 lb. per square inch. The overall 
dimensions‘of the machine are 3‘891 m.—say, 12ft. 9in.— 
long, 2°820 m.—say, 9ft. 3in.—wide, and |2‘315 m.—say, 
7ft. 7in.—high. The total weight is 43,000 kilos., of which 
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the armature represents 17,800 kilos. When we visited this 
supply station at Vouvry before writing the article already 
referred t6, we were struck with the quietness with which the 
various alternators were working. We understand that the 


present machine is just as silent as those which were first 
installed. Every precaution was, so the makers inform us, 
taken to ensure silent running. The armature is made quite 
smooth on the outside without any projections, and special] 
precautions have been taken to prevent roaring by reason of 
the air rushing through the central ventilating aperture. 
The three engravings which we reproduce in Figs. 1, 2, and 3 
show the completed machine, the fields, and the armature. 
It will be seen that the turbine disc is keyed toa prolongation 
of the armature spindle. 

The turbine was made by the ateliers de Constructions 
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Mécaniques de Vevey. A connection to the pressure pip: 

was made by means of a special cast steel cross piece, one of 
the branches being blanked so as to allow of future extension 
when it {should become necessary. The diameter of the 
branch leading to the turbine in 300 mm.—say, 11fin.—in 
diameter. It is placed vertically and it is closed by means 
of a stop valve of the same through diameter. This valve is 
actuated by a hand wheel and is provided with a bye-pass. 
It is of the flap type, so that the pressure of the water tend 

to close the valve, and it is said that, as a fact, a wonderfully 
tight joint is obtained, no leakage being observed in spite of 
the heavy pressure. Between this valve and the turbine is a 
hydraulically-worked cylindrical safety valve. This valve i 

closed by means of a cylinder which can be moved axially 
and the end of which comes into contact with a bronze ring. 
This cylinder works in combination with a differential piston 


which is subjected to the action of the pressure water, The 
action is controlled by means of a small cock placed near the 
switchboard and connected to the valve by a special line of 
tubing. The opening and closing of the valve is brought 
about simply by the manipulation of this small cock, and the 
arrangement is said to have worked excellently. In addition 
to the general uses to which it is put, and to which we shall 
refer immediately, it can be worked in case of accident to the 
turbine or of the alternator. It quickly stops the flow of 
the water. It was originally intended for this purpose alone, 
i.¢., simply as a safety valve. As a fact, however, it has been 
found to be so handy that it is used daily for the starting up 
and shutting down of the turbine. There is an arrangement 
by which water hammer is avoided. At the close of the 
stroke the aperture is so gently closed that it is said there is 
no shock whatever. Tosuch an extent is the slow closing 
made automatic that it appears that an attendant, even if he 
tried, could not shut this valve so quickly as to rupture the 
pipe by water hammer effect. We may add that all the other 
turbines in the station have been equipped with this valve, 
which instead of always remaining open and only being closed in 
case of accident, have, as a fact, been in constant use for the 
last four years and more for starting and stopping purposes. 
The two valves mentioned are placed beneath the engine- 
house floor, in such a position that should a pipe burst by 
any mishap the electrical machinery would not be injured by 
the flooding. 
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From the safety valve a pipe with a right-angled bend is 
taken up through the floor to the turbine. All the tubing 
ind the valves are made of cast steel. The turbine itself is 
of the Pelton wheel type. Its size was worked out so as to 
give, with a net head of 920m. and a flow of 295 litres a 
second, an effective horse-power of 2700 when running at 
750 revolutions per minute. The overhanging type of the 
existing machines has been retained because of the, saving of 
one bearing and of floor space, and also because the coupling 
can be done away with, the turbine wheel being keyed 
directly to a prolongation of the dynamo spindle. The 
turbine wheel is made up of two slightly coned discs of sheet 
steel, having an outside diameter of 1700mm. These discs 
are riveted to two cast steel bosses, and they carry near 
their periphery the wings which are stamped out of sheet 
steel and secured to the discs by means of rivets. It is 
claimed that a wheel of this type, if carefully made, is 
incomparably stronger than a cast iron or bronze wheel. 
There is also the advantage in having the wings made of 
steel plate, in that they can be made as light as possible, and 
thus the centrifugal force tending to tear them off the discs 
is reduced to a minimum. 

The distributor has two nozzles placed side by side. The 
flow of water to these nozzles is regulated by means of a 
valve having a circular motion. The valve is very nearly 
balanced—that is to say, that the water pressure does not 
tend either to open or to close it, which is important, having 
regard to the action of the controlling motor, which is 
described later on. The distributor is of cast steel and the 
two nozzles are of bronze, the valve also being made of bronze. 
The symmetrical placing of the wings on either side of the 
wheel ensures a perfect equilibrium of dynamical thrust of 
water on them. The equilibrium is said to be so perfect 
that when the turbine is turning at normal speed the mere 
pressing of a speed counter against the end of the spindle 
will cause a@ slight horizontal displacement of the spindle, 
and it should be remembered that the spindle carries not 
only the turbine wheel but the armature of the alternator as 
well—the total weight being some 18 tons. 

The casing of the turbine is made of cast iron and is in 
iwo halves. The lower part is rectangular in form, and is 
ermbedded in the floor of the room. The upper half is semi- 
circular. The latter is independent of any other part of the 
turbine and can be readily removed, so as to allow of the 
examination of the internal mechanism. It was feared at 
first that the nozzles and other principal parts would be 
worn away very quickly by the action of the water, the 
velocity of which is very great. As a matter of fact, these 
fears have proved ungrounded, which goes to show that 
where wear takes place it is due to the sand and other 
impurities and not to the action of the water alone. The 
water of Lake Tanay would seem to be particularly pure 
and free from sand or grit. 

The automatic regulation is brought about by means of a 
contrc Jing motor working in connection with the distribu- 
tion valve. A centrifugal governor working on knife edges 
and acting in conjunction with a parallelogram of levers, 
having a to-and-fro motion given to it by a cam, works by 
means of two sets of teeth—which are cut in two of the sides 
of the parallelogram—a spindle attached to the stop valve 
opening or shutting this according as the speed falls or 
rises. There is a means of adjustment while the turbine is 
at work, and this is also employed for starting and stopping 
purposes. There is a movable counterpoise working in con- 
nection with this portion of the apparatus, and by its means 
the speed can be varied during working to the extent of some 
3 per cent. in either direction, this variation being useful for 
putting the different machines at the station in parallel. It 
is claimed for this system of regulation that it cannot cause 
water hammer in the pressure main, this being attributed 
to the fact that the opening or closing of the distribution 
valve can only be carried out at a predetermined speed, 
which is so calculated as not to produce a dangerous shock. 
We are informed by the makers that so much reliance can 
he put upon the mechanism being free from shock that 
relief valves are not required. The general arrangement of 
the plant is well shown in the accompanying engraving. 








ELECTRIC LOCOMOTIVE CRANES. 


THE illustrations on page 398 show four different types of 
electrically worked locomotive cranes as made by Les Ateliers 
de Construction Oerlikon, Switzerland. Fig. 4 represents 
a locomotive crane for lifting 14 tons. It was made for La 
Stora Kopperbergs Berlags. Aktiebolag, Falun, Sweden. 
Fig. 2 shows a 5-ton crane, and Figs. 1 and 3 are both 8-ton 
cranes. Though similar in general principle, the four cranes 
are different in details. They are all worked by continuous 
current motors, the current being collected by means of a 
trolley arm, and returning through the wheels and rails. 
The trolleys are of the ordinary type, with springs to keep 
them against the overhead wire, and a little bronze wheel for 
collecting the current, the whole being, in fact, the same as 
that employed on electric trams. The lifting and slewing 
machinery is placed on a wrought iron platform, and turns 
with it. The motor for driving the crane bogie is fixed 
between the wheels. The platform, with all its machinery, 
revolves on ball bearings. The balls are placed in two cast 
steel ball races, which are more or less covered in. We 
gather that these balls have given satisfaction in working ; 
the makers attribute this to the fact that the balls are of large 
size, The crane bogies are of wrought iron. The motive 
power is transmitted to the turntable through worm gearing, 
high-speed motors being employed. The worm runs in oil, 
and the bearings of the spindle are automatically lubricated ; 
it is made of steel, which is hardened and tempered. The 
worm wheel has a phosphor bronze rim, in which the 
teeth are cut. It is stated that the efficiency obtained in 
this class of crane is very high. The makers claim 
that with the larger sizes it 1s quite 90 per cent., 
and frequently 93 per cent. Each crane is equipped with 
three motors, one for each movement. These motors are 
of the series type. The frames of the motors have been made 
of cast steel in order to diminish the weight as much as 
possible. The poles are made of sheet iron stampings. The 
rise in temperature above that of the atmosphere is said to be 
70 deg. after the motor has been running for one hour without 
stopping. For intermittent working, that is to say, when it 
runs for three minutes and then has a rest of four minutes, 
the rise in temperature is quoted as being 60deg. The cranes 
are provided with lever brakes and ordinary starting switches, 
one for each motor. The crane shown in Fig. 4, having been 
designed to work in the open air, is fitted with a roof. to 





narrow gauge, adjustable screw legs have been provided at the 
four corners to increase its stability. The velocities per 
minute of the different movements of this crane are—slewing, 
120 m.; travelling, 90 m.; and lifting, 20m. The power 
developed by the three motors at full load is, for lifting, 
9 horse-power; slewing, 14 horse-power: and for travelling, 
5 horse-power. The crane shown in Fig. 2 has ajib of variable 
radius. Ichas, as already stated, a lifting capacity of five 
tons, and a speed of lifting of & m. per minute; slewing, 
80m. per minute; and travelling, 60 m. per minute. The 
power of the motors is, for lifting, 12 horse-power; for slew- 
ing, 24 horse-power ; and for travelling, 7 horse-power. The 
illustrations give such a clear idea of the forms of these 
cranes that no further description will be necessary. 








MARINE GAS ENGINE. 


Art the last meeting of the Schiffbau Technische Gesell- 
schaft the subject of the application of the gas engine to 
marine propulsion was brought forward by Herr E. Capitaine, 
of Frankfort, whose success in the application of the suction 
gas producer and multiple-cylinder single-acting engine to 
canal barges and small harbour craft is well known. The 
limit of such application at present is about 300 horse- 
power, and although larger examples to develop 600 horse- 
power with four cylinders and 900 horse-power with six 





this back pressure which, as previously stated, effects the 
return stroke of the piston, the rotation of the driving shaft, 
and the compression of the explosive charge. On the out- 
ward stroke, as soon as the left-hand piston P, clears the 
opening of the discharge passage Z, the spent gases under 
the excess pressure of 14 to 2 atmospheres prevailing in the 
cylinder pass to the exhaust, a valve placed in the box R 
preventing their return. This is followed by the opening of: 
x, when air ig admitted through a slide valve controlling 
the passage at n, and subsequently the gas mixture by a 
similar valve on V. The air forms a protecting screen 
between the burnt gas and the live charge, and is expelled in 
great part with the former on the return stroke. When the 
outward flight of the pistons is ended, they are held fast 
momentarily by brake rings applied by hydraulic pressure at 
s s, and an equilibrium of pressure between the cylinder and 
the outer air is established, so that when the brakes are 
release(l the return stroke begins under the influence of the 
air in the casing boxes. During this period the dise and 
shaft are coupled by means of an elastic packing on the 
cheek faces 1 1—Fig. 1—also by hydraulic pressure through 
the narrow passages and ducts shown in the figure, the 
pressure being about 15001b. to the square inch, and the 
work of rotation continues until the compressive resistance 
in the cylinders brings the pistons to a stand before the next 
explosion. As this action is repeated alternately by the 
two engines, the movement of rotation becomes continuous. 

The principal difficulty in carrying out the idea of the 
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have been undertaken for marine use by Messrs. Beardmore 
and Co, and Messrs. Thornycroft and Co., the principle of 
construction of the modern gas engine seems unsuitable for 
the production of large marine units exceeding 1000 horse- 

wer, 

Herr Capitaine has, therefore, followed out a new line, 
starting from the original free flight piston—Otto Langen 

engine and substituting for the ordinary atmospheric 
pressure that of air compressed to 3 atmospheres as the 
agent for effecting the return stroke of the piston, which at 
the same time is made to do the duty of compressing the gas 
and air mixture up to the igniting point. The general 
scheme of this engine, which has been found to work success- 
fully in an experimental model of 20 horse-power, is shown 
in the sketch—Fig. 1—representing one side of a marine 
engine of 2000 to 2500 horse-power. The horizontal 
cylinder contains two pistons BB, moving in opposite 
directions, and connected by the link rods CC with the 
rocking beams D D, and connecting rods E, with an 
oscillating disc F on the screw shaft. The open ends of the 
piston trunks pass through packed glands into the wing 


























gg an 
ime 















Fig. 2- DRIVING COUPLING 


reservoirs, which, together with the tubular casing of the 
connecting-rods and shaft disc, are hermetically closed and 
filled with air at 45 1b. pressure. The coupling-rods on the 
dise are so arranged that the pistons move towards, and away 
from, each other alternately. With the pistons in the 
position shown in the figure, the left-hand side of the 
cylinder fills with the explosive gas and air mixture by 
aspiration through the openings X, and the pistons under 
the excess outer pressure move inwards, while the oscillating 
disc, becoming connected with the shaft, moves it forward in 
the direction shown by the arrow. The burnt gases pass 
out by the openings Z, until the latter are covered by 
the piston B, on the return stroke, in the same manner 
as the admission passages are somewhat earlier by B. 
With the release of the disc from the shaft the pistons move 
freely together under the external pressure, until the enclosed 
gas mixture is compressed and heated to the point of ignition. 
The pressure developed by the explosion drives the pistons 
outwards against the enclosed air resistance with a maximum 
speed of 330ft. per second. The work developed during the 
expansion of the burnt gas is, owing to the resistance offered 
to the movement of the pistons, expended in displacing the 
air in the paths of the latter—or, in other words, the dia- 
gram which shows pressures of 40 atmospheres initial and 
2 atmospheres final above the external air is transformed 





shelter the attendant, and being built torun on a particularly 





into a nearly constant back pressure of 3 atmospheres. It is 








Fig. 1—CAPITAINE'’'S MARINE GAS ENGINE 


inventor was the control of the free moving masses, i.e., the 
length of stroke, which depends upon the calorific value, 
quantity of combustible gas in the charge, and the degree of 
compression obtained. If, therefore, in consequence of the 
explosive energy becoming less, the length of stroke is 
shortened, the volume for the next charge becomes less, 
and the proportion between the air and the gas mixture 
is similarly altered. This may be rectified by reducing the 
amount of air admitted so as to leave more room for gas, an 
arrangement, which somewhat diminishes the effect of the 
next explosion, owing to a slight intermingling of burnt gas 
with the charge. In the event of the failure of an impulse 
through incomplete combustion or misfire, provision is made 
for re-starting by an auxiliary gas supply stored at 4 atmo- 
spheres pressure and fired electrically. 

For the reversal of the engines two hydraulic engines are 
provided, which turn the shaft when at rest through a quarter 
revolution in either direction, the movement of either cylinder 
connection over the dead point being sufficient to bring the 
other engine into work. It must also be noticed that the 
coupling of one engine with the shaft only takes place at the 
moment when the turning action of the other ceasés. 
In consequence of this, no irregularity in motion would 
occur, even in the event of a misfire, in one, or even two, of the 
four cylinders making up the engine group. 

The heat utilisation of the new engine may be improved 
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Fig. 3-DIAGRAM OF CYCLE 


by increasing the duration of the expansion period. For 
this purpose the outlet passages z are to be closed by valves, 
which are only opened shortly before the admission passages 
are clear, and not closed until the outlets are completely 
blocked by B,. The load on the piston during the expansion 
period is therefore 50 to 60 per cent. larger than that during 
compression. By this the volume of gas admitted is 
reduced by about one-third, as compared with that obtained 
in the method of working previously described, so that a 
somewhat lower specific duty would be realised as a set-off 
against the saving effected. 

The arrangements of the hydraulic and other valves for 
ensuring the correct working of the engines are of a somewhat 
complicated character, but these and other details of construc- 
tion are not gone into, the object merely being to describe 
the general principle of the engine. The 20 horse-power 
example that has been constructed, while suficiently indi- 
cating the practicability of the idea, cannot be taken as a 
guide to the formation of a judgment on its utility as 
applied to units of many thousand horse-power each, for 
which purpose trials on a larger scale can alone be of value. 
A consideration of the principle of the engine leads to the 
conclusion that the thermal requirements may be reduced to 
about 1750 calories per horse-power hour. Assuming the 
useful work of the gas producer—the waste heat both of the 
engine exhaust and the producer being utilised—at 90 per 
cent., the consumption of fuel, equal to ordinary steam coal 
of 7000 calories, would be about %1b. per horse-power hour, 
or somewhat less than that for the best modern marine 
engines. A steamer, for example, for 20,000 horse-power, 
whether with reciprocating engines or turbines, under steam 
for 2500 hours yearly, would consume about 30,000 tons of 
coal, while the gas engines would only require 15,000 tons, 
representing an annual saving of about £10,000 in the coal 
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bill, apart from the saving due to longer intervals between 
the periods of re-coaling. 

Whatever may be the outcome of the very ingenious con- 
struction proposed by Herr Capitaine, and without overlooking 
the practical difficulties to be overcome in its adoption on the 
large scale, the inventor deserves no unstinted measure of 
praise for the excellent manner in which his idea has been 
developed into a practical reality. 








MOTOR BOATS AT MONACO. 
No. I. 


Tue practice of the river boat builder is seen in the 
lines upon which nearly all the boats competing in the 
races at Monaco last week were built. As the one idea is 
to drive these boats at the highest possible speeds, they 
are designed to offer the least skin friction. Sinusoidal 
fore bodies and trochoidal after bodies have no place in 
the theories of French builders of high-speed boats. 
Instead of seeking forms to offer the least resistance when 
driving through seas, the French try to avoid this resist- 
ance altogether by skimming the boats over the water. 
The first to design a boat of this type was the well-known 
naval architect, M. Seyler, whose Tréfle-A-Quatre accom- 
plished such wonderful performances at Monaco last year. 
This celebrated racing boat had a strikingly close 
resemblance to the body of a shark. The body section 
amidships was of oval form, broadening and flattening to 
the stern, which rested on the water, while the sharp 
forward body was only a little more immersed when 
at rest. The propeller shaft inclined down well 
under the stern, and the slightly upward drive thus 
obtained tended to overcome the displacement, so that 
at full speed the rear part of the boat was running in a 
shallow trough and the bows were pointing out of the 
water. There was consequently no dividing of the water 
in the usual sense of the term. The water was thrown 
each side in a feathery wave, which entirely concealed 
the boat for two-thirds of its length, and a flat wash was 
left behind. All the French builders; with scarcely an 
exception, have been following this practice, and even 
such a firm as the Chantiers d’Antibes, which make a 
speciality of sea-going boats, built their new motor craft 
on much the same lines. The Chantiers d’Antibes, how- 
ever, had much more practical boats than those sent 
down by the Paris builders. With a higher freeboard and 
well decked, and of rather heavier construction, they 
behaved very well during the races. The after body has 
a very flat bottom from the bilges, and when running at 
at high speed in smooth sea the wash was just what 
would be caused by a heavy board hauled rapidly over the 
surface. On the face of it, the boat-builders could hardly 
be expected to have much confidence in the seaworthy 
qualities of such craft. Nevertheless, from what we could 
see of the run from Havre to Trouville last year, the boats 
behave much more satisfactorily than might be supposed, 
and after all the racing we have had since then there is 
nothing to show whether the boats could live for any 
length of time in a heavy sea if the engines were properly 
protected. It is very diflicult to give this protection in a 
small craft, principally for the reason that the motors 
must be accessible. If water gets on to the magnetos or 
sparking plugs the engines stop. Ona racing boat the 
pilot has a thin wall of water on each side of him, and if 
a wind be blowing the boat is enveloped in spray. On 
the first day’s racing there was a heavy sea running in 
the Mediterranean, and of the six 8m. boats competing 
one was damaged at the start through a collision and 
the others were all stopped through the engines getting 
swamped. It was an anxious time waiting for the 
return of these little craft, which were eventually 
brought back by the destroyers Dard and Arbaléte, and a 
tug that cruised off ready to render assistance. As for 
the nine 6°50 m. cruisers which had to go from Monaco 
to Nice and back, one was driven ashore through the 
engine stopping when hugging the coast for shelter, and 
all the others put in at various ports, with the exception 
of Joliette, built by Borrelly and Sébille, of Marseilles, 
which went over the entire course. Four others 
eventually returned to Nice, including Takumono, of 
Mr. Miall Green. Although the sea was only moderate, 
the short waves were very bad for the little boats, and 
Mr. Miall Green declared that at times the water came 
up all round him until he did not know whether he 
should get to the top again. On the following day there 
was a gale, which put racing out of the question. It will 
be noticed that the cruisers, although smaller craft, ran 
much more satisfactorily than the racing boats. In fact, 
with two or three exceptions, the flat-bottom racers were 
constructed especially for calm water, the builders 
evidently taking the chance of being favoured with fine 
weather in the Mediterranean. One of their most 
apparent defects is lack of stability. Offering compara- 
tively little resistance to the water, they can be turned in 
a wonderfully small radius at full speed, but we should 
think that this is not altogether exempt from danger. 
The marvellously fast 8m. racer Rapiére, with 100 horse- 
power Panhard and Levassor engine, was turning round 
sharply in the Bay, when she canted over at such a 
dangerous angle to starboard that the pilot had to put 
the wheel down hard to port. She only escaped running 
into a steam yacht by the smartness of the engineer in 
stopping and reversing. Ths boats roll considerably 
when following in the wash of others. If the flat stern 
boat is to become an accepted type, it might be worth 
while to consider whether its defects cannot be overcome 
by fitting some sort of fin keel, although this may not be 
satisfactory to designers who object to dividé or disturb 
water in front of the propeller. 

If the design of the French racing boats raises an in- 
teresting problem in naval architecture, it is impossible 
to say a good word for the construction of the boats 
themselves. As the builders aim at putting the maxi- 
mum power into the boats, they make the hulls as light 
as possible. They use long strakes of extremely thin 
mahogany, butt ended and caulked and fastened by 





copper rivets to very light oak diagonal riders and 
stringers. In some of the boats the strakes are riveted 
to equally thin diagonal mahogany planking. The hull 
of the 15 m. Dubonnet, with Delahaye engine, that de- 
veloped on the bench 380 horse-power, was said to weigh 
no more than 10 cwt. Some of the hulls yielded to the 
pressure of the finger until one was afraid to push too 
hard. The slightest collision knocked a hole through, 
and the boats passed more of their time in the exhibition 
yard than on the water, undergoing repairs to hulls or 
engines. Tréfle A-Quatre leaked over half her length 
when she was put in the water, and had to be caulked 
and covered with strips of tinplate. The 12°50 m. Pan- 
hard and Levassor racing boat, with 200 horse-power 
engines, which won the championship, was found one 
morning full of water, with a hole in her bottom. She 
finally sank out at sea when running the haadicap. The 
110 horse-power Gobron had a hole knocked in her by a 
rowing boat, and she was towed into harbour while the 
pilot and engineer baled the water out with their hats. 
Every day there were two or three boats in the exhibition 
being caulked with red lead, or even putty. It could, in 
fact, scarcely be otherwise. The vibration of the engines 
started the rivets; the planks separated, and bottoms 
sagged. The weakness of the hulls told fatally upon the 
chances of many of the high-powered boats. Offering 
scarcely any resistance to the enormous strains, some of 
the hulls had a tendency to buckle. One, at least, 
seemed to suffer from this cause, to judge from the 
perplexity of the builder of the 9 m. Turquoise, who 
deemed it advisable to employ a flexible propeller 
shaft after the boat had broken down in a race. 
Dubonnet was never running with her full power. 
It was feared that if she did she would fall to pieces. 
Before the French began to see the shortcomings of 
their light hulls, they looked superciliously upon the 
British boats as another illustration of excessive English 
caution. The two Napiers were the only craft that 
seemed likely to make anything of a show against the 
powerful French boats. Baby II., of Mr. W. Brooke, 
with its 35 horse-power engine and well-built hull, looked 
more like a cruiser than a racer, and though by far the 
smallest in the twelve metre class, she wore down many 
of her speedy and powerful competitors. The English 
put in engines with a due regard to the strength of the 
hulls, and the French built hulls just strong enough to 
carry the biggest engines they could use, with the result 
that they were constantly in trouble, and the meeting 
was a success for the English, Italian, and Swiss boats. 
As to the use of high-speed petrol motors with pro- 
pellers turning at 1400 revolutions a minute, we shall have 
something to say later on; but we find it necessary here 
to point out the extreme danger of employing such an 
inflammable spirit as petrol on boats. At the first 
Monaco meeting the large steel boat Parisian caught fire, 
and since then several boats have burnt in France; but 
so long as no lives are lost, the matter does not seem to 
be regarded as of sufficient importance to attract public 
notice. It is, moreover, to the interest of makers of 
petrol motors to keep the public from becoming alarmed 
at the possibilities of such accidents. Nevertheless, so 
long as petrol is used in boats, sufficient precautions 
‘should at least be taken to reduce the risk of fire 
as much as possible. The loss of Tréfle-’-Quatre is 
particularly instructive in this respect. After repairing 
the hull of his celebrated flier, Mr. Thubron launched 
the boat and started on a trial run. He had not 
proceeded two hundred yards when the engine 
stopped, and Mr. Thubron and his friend were seen 
to leap out of the hold, which was immediately in 
flames. The boat drifted against the steam yacht of 
Duc Decazes, when both men were taken on board. The 
hose was turned on the burning boat without effect. 
Tréfle-i-Quatre was then towed aimlessly about the bay, 
and after burning about a quarter of an hour she was 
beached, and then towed off again and sunk. The danger 
lay in the burning petrol spreading over the bay, in which 
there were probably thirty motor boats at anchor. This 
is one of those things that might very well have hap- 
pened. When Tréfle-d-Quatre was raised, an inspection 
of the wreck was interesting. It appears that the 
accident was due to a charge firing back into the car- 
buretter. Having had a good deal of difficulty in starting 
the engine, the usual expedients seem to have been 
employed of injecting petrol into the cylinders, or of 
depressing the carburetter float so as to facilitate an 
explosion, when, as not unfrequently happens, some 
spirit may have been spilt over the engine. On the 
carburetter catching fire the engine was in flames, and 
these were fed by the lubricating oil in the well. The 
supply of petrol from the tank was cut off as soon as the 
fire broke out. Tréfle-A-Quatre was divided into three 
parts by two bulkheads. In the central part was the 
engine, and the petrol tank was carried away back in the 
stern. Although the fire had been blazing for a quarter 
of an hour, it had not passed the bulkheads, and the 
petrol tank, with its hundred litres of petrol, was intact. 
It is, therefore, clearly possible to localise a fire for a 
sufficient time to allow of its being extinguished, if only 
suitable extinguishing apparatus are carried on board. 
There were two of these apparatus on Tréfle-d-Quatre, 
but none of them could be made to act. The covering of 
the engine to protect it from the seas must obviously 
increase the liability to such accidents by accumulating 
petrol vapour, and this may be a serious objection to the 
entire closing in of the engine, for the man in charge 
would run a terrible risk in an atmosphere that might at 
any moment become a mass of flame. We are referring, of 
course, to big engines that are often very refractory and 
capricious, when they have to be tampered with in a way 
which is not always conducive to safety. In pleasure 
boats fitted with moderate powered engines any danger 
from such a cause should, with ordinary care, be very 
small indeed. It is, moreover, easy to devise means of 
preventing flames communicating with the carburetter. 
There is, nevertheless, another cause of danger in the 
proximity of exhaust pipes to petrol vapour, or eyen to 





wood work, which is liable to burn. In racing boats, 
where exhaust gases are discharged free in the air to 
avoid back pressure, and thus secure a higher engine 
efficiency, the pipes are either carried up a funnel or 
pass through the side of the boat. After one of the 
boats had returned from a run in the Bay we found 
that the exhaust pipes passing through the side had 
become so hot that the woodwork was actually charred, 
and water was poured on to the hot pipes to prevent 
any danger of a conflagration. In racing boats the 
builder takes risks that would not, of course, be tolerated 
in pleasure craft, and in the cruisers the precautions 
taken seemed to eliminate all danger of accident from 
fire through the heating of exhaust pipes. In the 
Mets-y-en cruiser, for instance, the pipes are lagged with 
asbestos, and the gases pass through a silencer jacketed 
with cold water, and are then discharged under water 
level. With a suitable engine that can be easily handled, 
it is obviously possible to build petrol boats that will 
be entirely safe with ordinary precautions; but, 
nevertheless, there are still certain risks with the use of 
petrol that render this fuel very undesirable if it can be 
replaced by paraffin or some of the other heavier oils. 








THe INSTITUTION OF CIvIL ENGINEERS: STUDENTS’ DINNER.— 
On Thursday evening, April 13th, the students of the Institution 
of Civil Engineers held their thirty-first annual dinner at the 
Trocadero Restaurant. The president of the Institution, Sir Guild 
ford Molesworth presided. As is usual at this dinner, the speeches 
were few and short, in order to enable a longer musical entertain 
ment to be enjoyed. The latter was again placed in the capable 
hands of ‘‘ The Follies,” who caused much amusement by their 
clever entertainment. 


LIVERPOOL ENGINEERING SocreTy.—The annual general and 
twelfth and last ordinary meeting of the session will be held at the 
Royal Institution, Colquitt-street, at eight o’clock on Wednesday 
evening, the 26th April, when the foilowing business will be taken, 
viz., annual report of the Council and hon, treasurer's statement ; 
announcement of election of Council and honorary officers for the 
ensuing session ; presentation of diploma certificates to those mem 
bers, associated members, associates, and students whe have been 
elected during the past session, and who have paid their subscrip- 
tions ; appointment of auditor for the session 1905-6, A Council 
meeting will be held at 7.30 p.m. Upon the conclusion of the fore 
going business, a paper will be read by Mr. A. F. Fowler, 
M. Inst. C.E., M. Inst, M.E., entitled ‘‘ The Evolution of Harbour 
Engineering.” 

THE Position oF T1N.—Much interest is now being shown on 
the Birmingham Exchange at the extraordinary movement in the 
price of tin, Continuing the course that had been characteristic 
of it for sonie three weeks before as high a price as £145 for prompt 
delivery was touched last week. This meant an advance of no less 
than £9 on the lowest price current during the previous three 
weeks. The position of the metal is very strong at present. The 
Straits shipments for the last half of April are said toam unt to 
2240 tons. Still, this strength is not of itself sufficient to «count 
for such a move as is here indicated. The explanation is ; robably 
due toacorner. Although this week, up till Tuesday night, there 
had been a fall of nearly £5 on the price given above, yet £139 to 
£140 is still being quoted, and this price is much higher than any 
which has prevailed for some time. At the same time there has 
been a ‘‘ back” in three months’ warrants, these being now £4 or 
£5 per ton less than the price of the metal for prompt delivery. 
There are rumours of re-shipments of Straits tin from continental 
and American warehouses, but it is difficult to say yet what 
foundation there is for such reports. 


THE ErricieENcyY OF MECHANICAL STOKERS.—We have had sent 
to us by Messrs. Ed. Bennis and Co,, Limited, a table setting out 
the results of a series of tests carried out with a Lancashire boiler 
with hand firing and when working with a Bennis mechanical 
stoker. The tests were made at the Babbington Coal Company's 
No. 3 Colliery at Tibshelf, Derbyshire. The boiler was of the 
Lancashire type, 7ft. in diameter and 30ft. long, and the trials 
were runat the end of last January. They varied in duration 
from five toeight hours. Thecoals experimented with were (1) Low 
Main peas ; (2) Low Main smudge ; (3) black shale peas ; (4) black 
shale smudge ; and (5) black shale chippings. We are informed 
that the following results were obtained. We designate th» 
various sorts of coal by their numbers, and give the pounds of 
water from and at 212 deg. Fah. evaporated in each case :— 

No, Hand fired. Bennis stoker. 
ean s 8-82 
7-97 
6-63 
“- os #0 4-46 o 
Oe ee oe 66, one» See 
No, 5—black shale chippings—is, so it is stated, actually being 
thrown away on the pit bank as being useless, All the coal tried 
was of low grade, and Messrs. Bennis claim that since such coals 
used to be thrown away some years ago, there is a saving of the 
better class of coal, because what was once a waste product can 
now be usefully employed, and that this is one of the ways in which 
the coal supply of this country can be extended. 


A New ELeorrRicaAL ENGINEERING Socrety.—For some consider- 
able time past there has been a strong feeling on the part of the 
electrical engineers in the Post-otfice service that the great deve- 
lopments in every branch of telegraph and teiephone engineering, 
and the increasing responsibilities of their position, justified the 
formation of a new organisation which would enable them, by the 
exchange of opinions on matters of interest, to keep abreast of 
the rapid progress in various directions, and also to remain in 
touch with their colleagues, scattered as they are over the whole 
of the British Isles. Until recently, however, it was not possible 
to pursue the matter satisfactorily, owing primarily to the heavy 
demands on the time and energy of the staff, which were necessi- 
tated by the establishment of the Post-office Telephone Exchange 
system in the metropolis ; but now that the pressure has relaxed to 
some extent, further attention has been devoted to the subject, and 
as a result a conference was held on Saturday, the 8th inst., in 
London, for the purpose of arriving at a decision. The conference, 
which was attended by considerably over a hundred engineers, 
included the great majority of the officers stationed within the 
metropolitan area, and also delegates from the Post-office engineer- 
ing districts in England, Wales, Scotland, and Ireland, the latter 
representing a staff of more than 200 engineers. After a 
lengthy discussion it was unanimously resolved to form a definite 
organisation, having for its title ‘“‘The Society of Post-office 
Engineers,” and it was decided that the administration of the 
affairs of the society should be vested in the hands of a president, 
vice-president, treasurer, secretary, and a council of eight 
members, The following elections of officers then took place, 
viz. :—President, Mr. D. H. Kennedy, A.M.I.E.E., London ; vice- 
president, Mr. P. Jarvis, Sunderland ; treasurer, Mr. J. M. Craw- 
ford, London ; secretary, Mr. J. W. Atkinson, 45, Arbuthnot-road, 
New Cross, London, 8.E. Arrangements were also made for the 
election of the council at an early date, and a sub-committee, 
comprising the officers and five other engineers, was appointed to 
draft the rules of the society on lines indicated by the conference. 
The preliminary arrangements will be completed in the course of 
the next few months, and it is anticipated that by the prepara- 
tion of programmes of lectures and papers, and in other ways, 
the society will be of material assistance in promoting the interests - 
of the members, 
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RAILWAY MATTERS. 


Tue Russian Ministry of Railways has just divided a 
-ontract for 2400 new goods wagons between six native firms. 


Contracts have recently been given by the Atchison, 
''opeka and Santa Fe Railroad Company for about 130 miles out of 
the total 152 miles of the double tracking along the line of its road 
which it expects to carry out this year. 


Ir is stated that the Midland Railway Company con- 
template constructing a loop line, three-quarters of a mile in 
jength at Greenisland Junction, At present the express trains 
running to Portrush and the North of Ireland have to reverse at 
that point. 

His Majesty’s Government have nominated Sir Francis 
Mowatt, Sir Francis Hopwood, Lieutenant-Colonel H. A. Yorke, 
Mr. W. H. Macnamara, and Mr. W. M. Acworth as delegates to 
represent (reat Britain at the forthcoming International Railway 
Congress at Washington. 


TE new line of the Baltimore and Ohio Railroad Com- 
pany between Niles and Ravenna, Ohio, was recently opened. It 
is about 25 miles long, five miles shorter than the old line between 
these points, and is a part of about 70 miles of the old Pittsburg 
and Western, which the Baltimore and Ohio started to re-build 
about two years ago. 


Tur Glasgow Chamber of Commerce has decided to 
approach the railway companies with a view of their considering 
what was described as ‘‘ the excessive and unequal rates exacted 
for the carriage of manufactured goods between London and 
Glasgow.” It was pointed out that the rate from Glasgow was 
72s. 6d. per ton, compared with 40s. from East of Scotland towns. 


Tue new dock of the Manchester Ship Canal is now 
completed. Together with the ray pe transit sheds and 
railway sidings, it has cost nearly half a million sterling. The 
dock is 2700ft. long, 250ft. wide and 28ft. deep. This depth is 2ft. 
below the present bed of the canal, but the company are now 
about to begin the work of deepening the canal and making it 2Sft. 
deep from end to end. 


Tue production of rails weighing under 45 lb. to the 
yard in the United States last year shows an increase of 70,621 tons 
ia 1904, as compared with 1903, but the production of rails weigh- 
ing 45 1b. and less than 85 lb. shows a decrease of 282,411 tons. 
The great falling off in rails in 1904, as compared with 1903, was, 
however, in sections weighing 851]b. and over, in which the decrease 
amounted to 495,976 tons. 


A Brit has been passed by the Chilian Government 
granting permission for the construction of an electric railway, 
which, starting from the port of Valparaiso, will pass through the 
Casablanca and Curacavi valleys, and communicate with Santiago 
by the west, having a branch line connecting the Curacavi Valley 
with the town of Nelipilla. The length from Valparaiso to San- 
tiago will be about 89 miles. 


On Saturday last the Great Northern Railway Company 
opened a new station at Letchworth, for the convenience of 
residents and of visitors to the Garden City. Letchworth is 
situated in the centre of some 3800 acres, acquired by the First 
Garden City, Limited. It is on the Hitchin and Cambridge 
branch of the Great Northern Railway, being 24 miles from Hitchin 
and 344 miles from King’s Cross, 


Tue directors of the London and North-Western Rail- 
way have arranged for a party of their leading officials to visit the 
United States and study American methods. Messrs. H. Hibbert 
and C, Lawrence will represent the directorate, and the party will 
include Messrs. G. Whale, chief mechanical engineer, Crewe; R. 
Turnbull, superintendent of the line; C. E. Grasseman, goods 
manager: and J. Dawson, traffic superintendent. 


In 1903 there were 1,312,537 railway officials and ser- 
vants of all classes—639 for each 100 miles of line in the United 
States. The increase since 1897, when the total number employed 
was 823.476, or 449 for each 100 miles, is remarkable. The total 
working expenses were £261,987,26), about 21 percent. of which 
was devoted to the upkeep of the road and works, 19 per cent. 
to the upkeep of rolling stock, and 56 per cent. to traffic expenses. 


Tue Coventry Town Council and Chamber of Commerce 
complain that the town is inadequately served by the London and 
North-Western Railway Company, and that traders are con- 
sequently seriously handicapped. They state that the advantages 
they once enjoyed have been participated by Birmingham, and that 
Coventry is now being ranked as a second-class town. The 
Council have pledged themselves to try and obtain an adequate 
service. 

A PLAN for erecting aérial ropeways for the conveyance 
of coal from Venice to Mestre on the mainland has been presented 
to the Ministry for Public Works and Marine in Rome by the 
engineers Carissimo and Crotti of Milan. It has been calculated 
that when the plant is complete about 10,000,000 tons of coal a 
year might be forwarded to Mestre, a part of which would have 
to be stored there. The cost of the plant would be about 
£160,000. 

Tue final section of the Hokkaido Railway between 
Neppu and Kucchan, a distance of thirty-three miles, was com- 
leted last year, and the through line between Hakodate and Otaru 

as since continued to be regularly worked. There is now a direct 
mail service between Tokio and Sapporo, the capital of the Island 
of Hokkaido, in 48 hours ; the actual time occupied on the three 
sections of the journey being Tokio to Aomori, 457 miles by zai), 
21 hours ; Aomori to Hakodate, 60 miles by steamer, 7 hours ; and 
Hakodate to Sapporo, 178 miles by rail, 15 hours. 


THE Croydon Corporation’s Bill for power to construct 
certain tramways, to run a service of motor omnibuses, and to 
supply electricity in bulk outside the district, came before a 
Committee of the House of Commons last week. The Committee, 
in giving their decision, said it was only in the case of thoroughly 
well-considered and thought-out schemes that such powers could 
be given, and as in this case they did not consider that the scheme 
had been well thought out, they must strike out the omnibus 
clause, The clause giving the Corporation power to supply electric 
light in bulk outside their area was agreed to, 


Durine the five years ended December 31st last 2418 
employés of the Pennsylvania Railroad have been retired as pen- 
sioners from the active service of the company. Of the total 
number retired 568 were between the age of sixty-five and sixty- 
nine years, of whom 439 were retired on their own request, with 
the approval of the employing officer. According to statistics 
compiled by the pension department, there has been authorised to 
be paid in pension allowances to the retired employés of the com- 
pany the sum of £322,817, made up each year as follows :—1904, 
£78,000 ; 1903, £71,874; 1902, £65,680 ; 1901, £48,458 ; and 1900, 
£48,800, 

AT an inquiry by the Light Railway Commissioners, at 
Carnarvon, last Saturday, into the application cf the Portmadoc, 
Beddgelert, and South Snowdon Railway Company for the con- 
version of two sections of its scheme into a light railway, Mr. Bond, 
secretary to the National Trust, opposed a proposal to reduce the 
length of tunnel in the pass of Aberglaslyn from 700 to 324 yards. 
The promoters’ counsel submitted that they had more interest 
than even Mr. Bond in protecting the scenery, and they would do 
what was reasonable to screen the railway from view. The Com- 
missioners granted the application, but deferred their decision on 
the objection raised. 














NOTES AND MEMORANDA. 


Ir is said that radium has the property of completely 
neutralizing the poison of the viper, on 50 to 60 hours’ exposure, 


France last year imported 7,002,167 tons of British 
coal, as compared with 1,996,489 tons from Germany, and 
4,921,926 tons from Belgium. 


AccorpinG to M. D. Tommasi the negative plate of 
storage battery is formed more rapidly in the light, but the positive 
plate more quickly in the dark. 

Screw propellers, though invented in 1837, were not 
adopted in the Navy before 1842, and made no serious progress 
until after the Crimean War in 1856. 


Tue Bessemer process of steel making was invented in 
1856, and it was not until 1876 that open-hearth steel, which 
caused such a revolution in boiler making, had been introduced. 


EXPERIMENT has demonstrated that when iron at the 
temperature of the electric furnace passes from the molten to the 
solid state it increases in volume if it is saturated with carbon. If, 
however, it is free from carbon, or nearly so, it follows the usual law 
by increasing in density at the moment of the transition. 


‘ PROMETHEE” is the name given to a new high 
explosive ; it consists of two ingredients, the dry and the liquid, 
which are mixed in due proportion before being used. About 
10 per cent, of the liquid, called vulcanic oil, is added to the dry 
ingredient, which is in cartridge form. It is detonated with a 
capsule of fulminate of mercury. 


A TENACIOUS cast iron has been recently prepared by 
Herr A. Zenzes of Charlottenburg. It comprises less than 3 per 
cent. carbon, and over 1-5 per cent. of silicon. It may be made 
in a converter from Bessemer or crude hematite iron, with sub- 
seyuent addition of liquid silicon pig. Its tenacity is from 20 to 
10 kilogrammes per square millimetre. 


EnGutsH shipbuilders last month launched 38 vessels, 
totalling about 81,917 tons gross, which compares with 18 vessels, 
of 40,415 tons gross, in February, and 31 vessels, of 73,412 tons 
gross, in March last year. In the three months English builders 
have launched 82 vessels, of 175,069 tons gross, against 73 vessels, 
of 168,906 tons gross, in the first three months of last year. 


Wuatr is claimed to be the largest double-throw crank 
shaft in the world was recently forged under the 4000-ton hydraulic 
press of the Bethlehem Steel Company, South Bethlehem, Pa. 
The shaft will be when finished 27ft. long. The largest pin 
diameter is 37in. The webs in extreme dimensions will be 64ia. 
by 49in. and 16gin. thick. The weight of the ingot was 240,000 Ib. 


DurinG last month Scotch shipbuilders launched 29 
vessels, of about 45,640 tons gross, as compared with 15 vessels, of 
47,309 tons gross, in February, and 29 vessels, of 45,633 tons gross, 
in March last year. In the three months 55 vessels, aggregating 
114,716 tons gross, have been launched, as compared with 82 
vessels, of 107,023 tons gross, in the corresponding period of last 
year. 

Tue present amount of coal consumed or imported 
through Cherbourg into France is about 301,759 tons. Practically 
all this coal is of the hard steam variety, only a very small portion 
of it being used for domestic purposes. Great Britain has sup- 
= all the coal imported, which is brought exclusively from 
3ritish ports in Wales and England, and carried in British 
vessels, 

Tue great irrigation canal at Milner, Idaho, U.S.A., 
has been completed and opened for use. Milner is on the 
Snake River, 75 miles west of Pocatello. A dam 7Oft. 
high and 1900ft. long has been built at Milner, raising the level 
of the river 49ft. The main canal is 26 miles long, 80ft. 
wide at the bottom, 112ft. wide at the water surface, and 
has a depth of 10ft. of water. At the end of the 26th mile 
the canal is divided into high and low line canals, which 
continue fifty miles westward. In the finally completed system 
there will be 1000 miles of canals and laterals, irrigating 270,000 
acres. The dam and canal system have been built by an invest- 
ment company at a cost of £500,000. 


LarGE tangential water-wheels are finding favour in 
California. Three wheels, of 7500 horse-power capacity each, are 
being built for an electric plant. Of these wheels, one which will 
operate a single generator, will take water from a 7in. nozzle at 
1250ft. head, and will run at aspeed of 400 revolutions per minute. 
The other two wheels will both be connected to the same 4000-kilo- 
watt generator. Each wheel will alone be able to drive the generator, 
and asthe two wheels will draw water from different sources, any 
combination may be made to suit the water supply conditions of 
the moment. One wheel will take water at 1465ft. head froma 
6in. nozzle, fed directly from the main conduit, while the other 
is supplied by a 7in. jet under 1250ft. head, drawing from a large 
reservoir at the end of the main conduit. 


Onty recently has L’Officiel published the statistics 
relating to the mining industry of France and Algeria during 
1903. The total number of concessions was 1563, or an increase 
of 16 as compared with 1902, while the superficial area of the 
concessions was 13,016 square kilometres, an increase of 136 square 
kilometres. The concessions which were not worked, owing 
mainly to the poverty of the locality, amounted to 58 per cent. 
of the total. With regard to combustibles, there were 370 con- 
cessions in activity, or 11 fewer than in 1902; of these, 305 
supplied coal or anthracite, and 65 supplied lignite. The total 
weight available for use, including the coal used by the mines 
themselves, was 34,906,000 tons—an increase of 4,909,000 tons, or 
of 16 per cent., as compared with 1902, when the general strike 
caused, of course, a smaller output. 


THE new steamer La Provence, lately launched at 
Saint-Nazaire, in the presence of the Ministers for Commerce and 
Public Works, has been built for the Cie. Générale Martique to the 
Jargest dimensions possible for a vessel entering the port of 
L2 Havre, viz., total length, 625ft.; beam, 55ft.; and displace- 
ment, 19,160 tons when drawing 27ft. of water. The twenty-one 
boilers will supply two triple-expansion engines, developing 
30,000 horse-power, for a speed of 224 knots, and the bunkers are 
sufficient for 3500 tons of coal. There are to be 15 engineers, with 
251 oilers, stokers, and bunker hands, and there is accommodation 
for 400 first-class, 204 second, and 900 third-class passengers, 
making, with officers and crew, a total of 1939 persons. The 
vessel, which is designed and equipped as an auxiliary cruiser, is 
fitted with wireless telegraph apparatus. 


THE number of os employed in the mines of 
France and Algeria in 1903 was 167,300 in round numbers, an 
increase of 2300, as compared with 1902, but there was a falling 
off of 400 in the case of children between thirteen and sixteen years 
of age, and also of 400 in the case of youths between sixteen and 
eighteen years of age. Theincrease in the number of workers was 
almost entirely in the Nord mining district and in the Pas de 
Calais. During 1903 there were 4,696,000 working days in excess 
of those in 1902, the average comes out at 296 working days per 
man working either at bank or in the mines, as against 271 working 
days per man in 1902, The average wage was 3s. 94d. per day, or 
a yearly total of £54. To this sum, paid in cash, must be added 
the allowance made in kind, which varied according to the district 
and the nature of the work. The output of peat was 100,000 tons, 
a falling off of 10,000 tons ; 1300 tons of peat were ‘‘ carbonised ” 
in the Department of Oise in Northern France, and they produced 
460 tons of coal, which is known as ‘‘ Charbon de Paris,” and 
which is sold at an average price of £5 12s, per ton. 


’ 












MISCELLANEA. 


Ow1nG to the damage to the Scarborough sea wall, it 
will be necessary to build another wall in front of a portion 428ft. 
long, which has received such a shaking that it will cost £8000 to 
set right. 

Tar Burnley Town Council has decided to purchase 
a new steam generating plant of 500 kilowatts for the electricity 
works, and to apply for sanction to the borrowing of £6015 to 
meet the cost. ; 


AN inquiry has been held into an application of the 
Sunderland Corporation for sanction to borrow about £24,000, 
being £15,000 for electric lighting purposes and £9585 for street 
improvements, 

A NEW copper finish is said to consist of a superficial 
layer of copper oxide or oxides. One method consists in dipping 
the article into a bath of fused nitre ; another process consists in 
plating the surface with lead, which is then oxidised. 


Austria-Huneary and Germany stand in the unusual 
position of supplementing each other’s deficiencies in coal, so that 
the large export of brown coal—chiefly from Bohemia—to neigh- 
bouring German districts is more than counterbalanced by the 
import from Germany—chiefly Prussian Silesia—of ordinary coal. 


THE production of asbestos in Canada last year, divided 
into crude and mill stock, was as follows:—Crude, 4239 tons, 
valued at £101,800; mill stock, 31,396 tons, valued at £131,655; 
total 35,635 tons, valued at £233,455. The exports of asbestos, 
according to Customs returns, were 37,272 tons, valued at £232,175. 


Tue Anstruther Harbour Commissioners have received 
a reply to their memorial asking for the approval cf the Board of 
Trade to the extension and improvement of the harbour, at an 
estimated expense of £36,000. ‘Ihe Board of Trade, among other 
conditions, stated that the local authority must provide two-thirds 
of the cost and the Exchequer one-third. 


On April 13th Mr. Frank Sumner was appointed 
engineer to the city of London. Mr. Sumner started as surveyor’s 
assistant to the Willesden District Council in 1889. In 1892 he 
was appointed the chief surveyor tc the Bermondsey Vestty, 
where he remained until 1899, in which year he became successively 
surveyor to Plumstead Vestry and the Borough Council of 
Woolwich. 


Tue Russian immigrants arriving at American ports 
during the month of February last numbered 66,117, an increase 
of 42 per cent. over the corresponding month uf 1903, that béing 
the previous month of greatestimmigration. The Russian arrivals 
during the six months ending March 31st, 1905, were 32 per cent. 
greater in number than those for any similar period for which 
records are availaole, 


PRACTICALLY every province in Canada last year showed 
a falling off in gold .production, as compared with 1903. Nova 
Scotia, which ordinarily has an output of about half a million 
dollars, shows a decrease of nearly half its production. Several 
reasons are given for this, among which may be mentioned the 
extreme drought during the past season, and the closing down, 
owing to financial difficulties, of a number of the best producing 
mines. 

BLAST-FURNACE gas engines, direct-connected to electric 
generators, are employed in a foundry at Esch, Luxemburg, the 
pair of horizontal single-acting 35-4in. by 41-3in. cylinders on 
opposite sides of a 19-7ft. fly-wheel. Their speed is 120 revolutions 
per minute, and they are guaranteed each to develop a continuous 
output of 660 horse-power with blast-furnace gas of 96 B.T.U. 
calorific value per cubic foot, and a dust content of 0-001 oz. per 
cubic foot. 


A LarGE portion of the Cleveland district is in a state 
of anxiety with regard to its water supply. The outlook is rather 
discouraging, and unless rain falls within the next few weeks, it is 
probable that work in some of the mines will be suspended. Ia 
consequence of the Cleveland Water Company’s announcement to 
cancel all arrangements for supplying water to the mines and rail- 
way works after the present month unless rain falls in the interval, 
notice was issued to the workmen at one of the Cleveland mines on 
Saturday that their services would not be required after the 29th 
inst. 

A new coal deposit, the value of which is not yet 
known, has been discovered in the East of France. For more than 
fifty years geologists have supposed that the Saar coalfield continued 
to the old department of the Moselle. Explorations, commenced 
in 1859 by Jacquot, were abandoned, and then resumed in 1899 in 
Meurthe-et-Moselle. Acting on the advice of Professors Marcel 
Bertrand, Bergeron, and Nicklés, vhe ironmasters of the district 
put down more than thirty bore-holes, and on 19th March last one 
of them struck coal at the depth of 341 fathoms, and passed through 
several seams, together 47ft. thick, a great deal of water being en- 
countered. 


THE success of the Germans in getting a contract for 
guns from the Turkish Government has been followed up by the 
French in securing a Servian contract, telegraphs the Standard’s 
Vienna correspondent. Recently a commission of twelve 
artillery officers, with the Minister of War as president, opened 
the tenders delivered at Belgrade. There was no difference in the 
offers made respectively by the Creusot and Krupp factories, the 
Krupp battery being dearer, but the transport charges cheaper. 
The Commission decided in favour of the Creusot factory, which 
offered a battery of field artillery, with 2000 rounds of shrapnel, 
for 385,000f. with immediate delivery. 


Among the entries for the Algiers-Toulon motor boat race 
is that of M. Marcel Hamand’s insubmersible torpedo boat, Patrie, 
which is 24 m. = 79ft. long between perpendiculars by 5m. = 16ft. 
beam, draught 1-9 m. = 6ft. 3in., has an intended speed of 30 knots, 
and is armed with four Whitehead torpedoes and a small cannon. 
The hull, divided into four compartments, is entirely covered by 
chrome steel plates, of which twelve are movable and can in fair 
weather be turned down, so as to leave a bridge and promenade 
open round the central hold. There is a small dynamo for electric 
lighting; and the two motors drive—each a screw propeller 
independently, or together, a third in reserve. 


A NEw gauge glass is being introduced for special high 
=e by Messrs. Joseph Tomey and Sons, Limited, Birmingham. 

e understand that the nature of this glass is very different from 
anything previously made, its main feature being its high resisting 
power to highly superheated steam, and it is not affected by change 
of temperature as other glasses are. Recently on several occasions 
a number of these were tested to 3101b. steam pressure on a 
Babcock and Wilcox boiler—this being the limit of the boiler’s 
registration—none bursting or showing signs of strain. Further on 
July 16th, 1904, others were tested at Glasgow to 350 Ib., all 
successfully standing this extraordinary steam pressure. 


A means for protecting the hands with film of rubber 
has recently come into use. The application of the formula is 
especially valuable to surgeons when carrying on their work, as 
this method of protection against infection is said to be as equally 
efficacious as rubber gloves. A weak solution of gutta-percha in 
benzine or acetone, when applied to the hands of the surgeon or 
the skin of the patient, will seal the surfaces with an insoluble, 
impervious, and practically imperceptible pellicle, which will not 
allow the secretions of the skin to escape, and will not admit 
blood, pus, or secretions into the crevices of the skin. This appli- 
cation has the great advantage over rubber gloves that it does not 
impair the sense of touch nor the pliability of the skin, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, 7 Kump/gasse, Vienna. 
CHINA.—Ketty anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvegav snp CHEVILLET, Rue de la Banque, Parisi 
QERMANY.—ASHER Anp Co., 18, Unter den Linden, Berlin, 

F, A. Brocgnavs, Leipzic ; A. Twerrmever, Leipzie, 
[NDIA.—A. J. ComBripas anv Co., Railway Bookstalls, Bombay. 
[TALY.—LogscHER AND Co., 807, Corso, Rome ; Booca Frurus, Turin. 
JAPAN.—Kagiiy anp Watsu, Lawitep, Yokohama, 

Z. P. Marnvuya anv Co., 14, Nihonbashi Tori Banchome, Tokyo. 
RUSSIA.—C. Ricksr, 14, Nevaky Prospect, St. Petersburg. 

8, AFRICA.—Wa. Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown 

Gorpon AnD Gorcu, Long-street, Capetown. 

R. A. Tompson anv Co., 83, Loop-street, Capetown. 

J. C. Juta anv Co., Capetown, Port Blizabeth, Johannesburg 

Bast London, Gr h King Willi , Btellend 

Hanvev Hovsg, Limrrep, Kimberley. 

Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. Taompson anv Co., 180, Pitt-street, Bydney ; Melbourne 

Adelaide and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MonrTrea News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 

JNITED STATES OF AMERICA.—InTERNaTIONAL News Co., 88 and 

85, Duane-street, New York ; Susscriprion News Oo., Chicago, 
STRAITS SETTLEMENTS.—KE.ty anv Watsu, Limirep, Singapore. 
CEYLON.—Wwayartwa anv Co., Colombo. 
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TO CORRESPONDENTS. 


£—F In order to avoid trouble and confusion we find it necessary to inform 
corre ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

£7 All letters intended for insertion in Tam Encinemgr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof. of good faith. No notice 
whatever can be taken of 

427 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request ts to keep copies. 








REPLIES. 


E. H. W.—Your letter was received, but was crowded out last week. 

A. Y.—The London address of the Crane Company, of Chicago, is 92, 
(Queen Victoria-street, E C. 

D. H.—Go to a good maker, tell him the conditions and take his advice. 
There is no doubt that the type of plant is quite suitable. It is 
certainly economical and quite trustworthy with moderate care, and 
has with many makers passed the experimental stage. 

A. H. H. (Bath) —We think that Ewing's ‘Steam and the Steam 
Engine,” Cambridge University Press, will be the best book for your 
purpose. You might also try Jamieson’s “Steam and the Steam 
Engine,” London, Chas. Griffin and Co., Limited, price 10s. 6d. 

W. R. D. (Sheffield).—The title of the original German work was 
‘Theoretische Kinematik ;” it appeared in 1875. In the following year 
Dr. Alexander Kennedy published an adroirable translation entitled 

‘ Kinematics of Machinery.” he treatment of rotary engines, 
although very complete, is only incidental. 


A. J.—(1) Ea-h country has its own regulations. See any good work on 
patents, or, better still, consult a trustworthy agent. (2) See Duge ald 
Clerk’s work on the “Gas Engine,” also Robinson's, Bryan Donkin’s, 
Gluver's, &c. (3) Certainly the mixture would explode, and you could 
not safely compress to anything like 530 Ib. in a single-stage com- 
pressor. The ignition point depends upon the ratio of air t> gas, 
initial temperature, and so on. 


INQUIRIES. 
MACHINE FOR GRINDING WASTE LEATHER. 


Sir,—Can any of your readers te)] me what is the most suitable 
machine for grinding waste leather, and for the removal of metallic 





substances from it’ CRISPIN. 
April 18th. 
CO3T OF A TUNNEL. 
Sirx,— Will some reader kindly inform me the approximate cost per 


mile of cutting a tunnel through chalky strata, and brick lining the 

same? Tunnei to be arched, about 8ft. 6in. fhigh by 9ft. wide. Double 

track of narrow-gauge rails to be laid on an incline both ways, cars to 

be worked by cable. INQUIRER. 
Cheshire, April 12th. 


MEETINGS NEXT WEEK. 


Tur InsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, April 27th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Discussion of Mr. B. J. Arnold’s Address to the Joint 
Louis ‘‘On the Problem of the Alternate-current Motor 
"and Mr. F. Creedy's paper, ‘“‘The Alternate-current 








Meeting at St. 
Applied to Traction, 
Series Motor.” 








DEATH. 
On the 17th April, 1905, at 8. Yarborough-road, Southsea, WILi1am 
Hewry Prick, M. Inst. C.E., aged 77 years. 
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TRADE UNION LAW. 


Two cases relating to trades unions, which are 
of considerable importance to employers and 
employed, were decided by the House of Lords 
on April 14th. We refer, of course, to the cases of 
Howden v. the Yorkshire Miners’ Association and 
others, and the South Wales Miners’ Federation v. 
Glamorgan Coal Company, Limited, and others. 
The latter case is of signal moment to the parties 
engaged, for it involved the question whether the 
Glamorgan Coal Company and a number of other 
colliery companies in South Wales were entitled 
to heavy damages which had accrued owing to 
the stoppage of their pits. But it is not the 
immediate consequence to the parties engaged 
which calls for remark ; these cases merit attention 
because they were really decisive battles in a long 
campaign between capital and labour—a campaign 
which, we are glad to think, may now be drawing 
to a close. 

Let us deal first with the case of Howden v. the 
Yorkshire Miners’ Association. The action was 
brought by the plaintiff, a member of the Yorkshire 
Miners’ Association, to restrain the Association, its 
officials, agents, and servants, from misapplying the 
funds of the Association—which is, of course, a 
trade union—or from dealing with those funds con- 
trary to the rules of the Association. The litiga- 
tion arose out of disputes between the colliers of 
the Denaby and Cadeby Main Collieries Company 
and their employers in 1902; and although a 
member of the Union was the ostensible plaintiff, it 
was an open secret that his costs were provided and 
the action was practically brought by the employers 
with a view to preventing strike pay being paid to 
the men, who, according to the plaintiff's case, were 
out on strike in contravention of the Union rules. 
The Union claimed that the action could not be 
maintained, inasmuch as it is provided by the Trade 
Union Act, 1871, Sec. 4, that ‘ nothing in this Act 
shall enable any Court to entertain any legal pro- 





ing or recovering damages for the breach of (inter 
alia) any agreement for the application of the 
funds of trade union to provide benefits to members.” 
Tt was suggested on the part of the Union that the 
only interest which the plaintiff had in bringing 
the action was to prevent the funds, which might 
thereafter be devoted to sick pay and other lawful 
objects, being devoted to the prosecution of a strike 
which was illegal in the sense that it was begun in 
contravention of the rules. The sole question which 
the House of Lords had to consider was whether 
the action was or was not maintainable. 

By a majority of four to two the House of Lords 
decided that the action could be maintained, and 
the plaintiff had judgment. We need not, dweil 
upon the many legal points which were raised in 
the course of the discussion. The Lord Chancellor 
pointed out that the proposed use of the funds 
which the plaintiff sought to restrain was a flagrant 
violation of the rules of the Union. He then 
said :—“It seems to me that it would have been a 
very colourable concession to the trade unions if the 
Legislature had left their funds—which, under the 
arrangement made, constituted a trust for particular 
purposes—without any protection against those 
entrusted with the distribution of their funds. . . 
Surely the section cannot mean that, because an 
action is brought, the preservation of the property 
in trust is one that will indirectly benefit the bene- 
ficiaries, therefore it is a suit for enforcing one of 
the recited agreements, which certainly in their 
terms are inapplicable.” To put the matter in a 
nutshell, the House of Lords has held that the 
action was not brought for the purpose of directly 
enforcing an agreement, and was therefore maintain- 
able. It will be noticed that it was conceded, for 
the purposes of this case, that the action was based 
upon a breach of the rules, and the decision merely 
declares that the courts have power to interfere if 
the union rules are disregarded. Rules, of course, 
are made and can _ be altered by a trade union ; but, 
if it does nothing else, this case shows that a 
union is not so far outside the pale of the law that 
its rules can be broken with impunity. The lesson 
has been long and costly, but the trades unions 
must now begin to realise that if they violate laws 
which are rigidly enforced between individuals, they 
must not expect any preferential treatment. 

We now pass on to consider the other case, which 
was finally decided by the House of Lords on 
April 14th, and which has come to be known as 
the ‘“stop-day case.” A few words will serve to 
recall the salient facts to mind. The action was 
brought by a number of coalowners in South Wales 
to recover damages from the South Wales Miners’ 
Federation for wrongfully and maliciously procuring 
and inducing workmen employed in the plaintiffs’ 
collieries to break their contracts of service. It 
appeared that on November 5th, 1900, the following 
resolution was passed by the Federation :—‘ It is 
unanimously resolved to order a stop-day on Friday 
next, and that a conference be held on Monday next 
to decide upon our future action.” This resolution 
was said to have been passed for the purpose of 
keeping up the price of coal by diminishing output. 
The colliers carried out the resolution, and a stop- 
day took place. The employers protested, and 
warned the men that if the same course was again 
adopted legal proceedings would be instituted. But 
in October, 1901, steps were again taken by the 
Federation to cause the men to stop work. Owing 
to the fact that the Taff Vale case had been decided 
in 1901, the Federation realised that it would be 
dangerous for the Executive Council of the Federa- 
tion to order a stop day itself, and the Executive 
Council of the Federation therefore slightly dis- 
guised themselves as being the workmen’s members 
of the Sliding Scale Committee. Eventually 
several stop days were declared towards the end 
of 1901, and telegrams to this effect were sent on 
behalf of the Executive Council to the representa- 
tives of the different branches. As a result enor- 
mous damage was done to the employers: The 
defendants were forced to admit—or, at any rate, 
they did virtually admit, during the course of the 
case—that the Executive Council had advised the 
men to break their contracts, but they said they 
were justified in doing so. They claimed, in effect, 
that all the officials did was to advise the men, and 
that the officials owed a duty to the men to advise 
and assist them as they did.. No one who has 
studied the facts of the case, however, could come 
to the conclusion that the men were merely advised 
to stop work. They were ordered—commanded to 
do so; not commanded by any mere official whose 
authority could be called in question, but by the 
representatives of a powerful trade union. When 
the case was tried in the first instance by Mr. 
Justice Bigham, he found that the Federation had 
a good reason for advising the men, and gave judg- 
ment for the defendants. His judgment was re- 
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of the law has now given judgment for the plaintiffs. 

The chief point of interest in this case from the 
lawyer's point of view is the fact that it throws 
some light upon the meaning of the words, “ just 
cause or excuse.” It has long been realised that it 
is unlawful for one man to induce another to break 
a contract unless he has just cause orexcuse. What 
amounts to just cause or excuse is to be determined 
upon the facts of each case; the case under review 
shows that it is clearly no excuse that, in the opinion 
of the person who induces the breach, the breach 
may be of some indirect benefit to the person whose 
contract is broken. 

But enough of the mere legal interest of this case. 
Let us consider what effect it is likely to have upon 
the future relations between employers and trades 
unions. It affords a striking example of the predica- 
me: :t in which a trade union may be placed owing 
to the executive body countenancing a breach of the 
law. We are afraid to say how much the damages 
payable are likely to be; whatever they are they 
must be paid out of union funds. But will the 
decision have the effect of binding the hands of every 
trade union which may in future desire to promote 
a strike? There is no doubt that a lively sense of 
responsibility inculeated by the Taff Vale Railway 
case has rendered the trades union officials more 
chary of promoting industrial warfare. The stop-day 
case is an example of the remedy which is open to 
employers if they consider their rights are infringed. 
We congratulate the coalowners of South Wales 
upon the satisfactory termination of an anxious 
piece of litigation. Although the damages sought 
to be recovered were large, the monetary question 
is of little moment when compared with the ques- 
tion of principle involved. At the same time, the 
damages to be paid when added to the costs of the 
action will make a large draught upon the funds 
of the South Wales Miners’ Federation. I[t is im- 
possible to repress a feeling of sympathy for the 
working man whose hoarded funds are to be devoted 
to paying compensation for the wrongful acts of his 
advisers ; but if the result of the case is to declare 
the law upon the subject in terms which cannot be 
mistaken, the money will not be entirely thrown 
away. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue Institution of Naval Architects is in many 
respects unique. We do not know that any other 
scientific society conducts its affairs in even nearly 
the same way. There is nothing like it in America, 
or France, or Germany. It deservedly holds a very 
high position, because among its members will be 
found the best men of the day as naval architects, 
engine builders, officers of the Royal Navy, and 
shipowners. But facts and circumstances such 
as these do not place the Institution above criticism ; 
and its methods of business do not readily commend 
themselves either to all its members or the outside 
public. We much desire that the Institution shall 
live long and prosper exceedingly, and for that reason 
we refuse to believe that silence regarding it must 
be golden. 

At the last meeting a curious announcement 
was made. The world was told that so many 
members are hungering and thirsting to become 
vice-presidents, that, to oblige them, a special class 
of honorary vice-presidents is to be created. The 
outsider cannot fail to be puzzled. Other technical 
and scientific societies manage to get on with a very 
small number of vice-presidents. Already they can 
be counted by the dozen in the lists of the Insti- 
tution of Naval Architects. So far as can be seen, 
the office is purely honorary. Again, the Insti- 
tution is peculiar in that it meets only once a year. 
Quite recently in its history an excursion meeting 
during the summer takes place. But such meetings 
scarcely count as representing serious work. Last 
year a trip to St. Louis was proposed, but it fell 
through. We believe—and so we know do a great 
many of the members—that this system is a mistake. 
The proceedings are almost certain to become weari- 
some to a degree; and it is bad policy to let the 
Institution sink, as it does, into absolute oblivion 
outside a very limited circle from April of one year 
to the April of the next. It ought to be quite 
possible to hold meetings much more frequently —if 
not in London, then in some of the great ship- 
building centres. It has been said that this is 
impossible, because other bodies, such as the North- 
East Coast Institution of Engineersand Shipbuilders, 
have already occupied that ground. Those who 
speak in this way seem to have deplorably little 
faith in the leading Institution. 

The paramount weakness of the Institution of 
Naval Architects lies in the character of the papers 
read, or attempted to be read, before it. The Council 
appears to be unable or unwilling to improve on a 
policy which has often been animadverted upon in 
the past. There are two classes of papers—those 





which are suitable for reading and those which are 
not. The first are terse, lucid, and readily understood 
by aconsiderable audience. If they advance views 
or theories which are open to controversy so much 
the better—a good discussion will follow. We can 
call to mind in time past the reading of papers of this 
kind ; the hall of the Society of Arts packed, and the 
applause which followed as one eminent authority 
or another made a good point. Energetic and 
spontaneous debates of this kind lend joy to life. 
Take, on the other hand, such a paper as that pre- 
pared by Professor Biles, It represented the labour 
of a number of persons for weeks. It is full of 
mathematical formule. Graphics have gone mad 
in it. As we have said elsewhere, the paper could 
not be read; it could not be cut down, and Professor 
Biles in despair left it, and proceeded to deliver a 
magic-lantern lecture lasting an hour and twenty 
minutes. What good purpose was served by this 
waste of time? There was enough matter in the 
paper to serve for half-a-dozen lectures to students. 
We do not hesitate to say that no one present fully 
followed it. Indeed, Professor Biles himself got 
mixed up in places, and was not quite sure whether 
he was or was not talking twice over about the 
same diagram. Seeing that they were to be counted 
by scores, this is not remarkable. The paper is in 
itself a very valuable mathematical investigation of 
a very difficult and important problem, and as such 
it deserves a high place in the “ Transactions ” of 
the Institution. The attempt to read it was an 
appalling blunder, and brought its punishment in 
the empty benches and the quiet departure of large 
numbers of the audience under shelter of the dark- 
ness required by the lantern. Papers followed also 
dealing with questions of ship strength. Tbey were 
quite unsuitable for reading to an audience—quite 
admirable as sources of information to be found in 
the volumes of the “ Transactions.” 

The true theory of reading papers seems to be 
quite lost by the Council. It may be that as three 
days must be filled up, and suitable papers enough 
cannot be had, everything available must be read, 
after a fashion. The result is, of course, that the 
audience is bored and not edified. There is, so far as 
we can see, no vital necessity for dragging out the 
proceedings over three days, or talking against time. 
If the available supply of readable papers will only 
suffice for two days, well and gocd—two days be it. 
If it is urged that the subjects clamour for discussion, 
then let them be put into such a shape that they 
can be discussed. Thus, a paper such as that of 
Professor Biles might, we suppose, have been 
abstracted, and the general conclusions put before 
the audience, with the particular features open to 
question set forth. This system has been adopted 
with very great success by other societies. At the 
Institution of Mechanical Engineers, for example, 
papers are constantly read in a condensed form with 
most satisfactoryresults. It should not be forgotten, 
as it is, that the reading of complete papers at all is an 
anachronism. Formerly only one copy of the paper 
existed, in the shape of the written manuscript in 
the author’s hands. The audience knew nothing 
about what was coming and had to debate as best 
they could. The paper was read simply that every 
one in the audience might so far be placed in 
possession of its contents and the author’s views. 
If it was not read as a whole or in abstract the 
meeting would know nothing about it. But in 
the present day the papers are printed and 
placed in the members’ hands. What is gained by 
going through the form of reading a paper under 
these circumstances we have never been able to 
discover. The practice is simply a survival, just as 
the two buttons on the backs of our coats are still 
retained, although they are no longer used to hold 
long skirts folded up out of the way when a man 
rides. What is needed is energetic action on the 
part of the Council. If they could get out of a 
groove they would add very largely to the interest 
of the proceedings and the educational value of the 
Institution. 

Much time is wasted in the expression of admira- 
tion and gratitude. Every one who takes part in a 
discussion prefaces his remarks with an adulation 
of the author of the paper. This is sometimes 
pushed to an extent which is simply painful, and 
even degrading. Captain Solliani, for example, was 
thanked last week profusely for the honour he had 
conferred on the Institution by reading a paper 
before it. It seems to us, if the truth must be 
blurted out, that it is the Institution of Naval 
Architects, which represents the most eminent 
members of the profession in the world, that con- 
fers an honour in accepting and discussing a paper 
from any pen whatever. This tendency to pay 
compliments—often, to judge by what follows, 
entirely bhollow—exists in many societies. Last 
year, Mr. Wicksteed, as President of the Institution 
of Mechanical Engineers, with strong North-country 
common sense, put his foot down, and stated that the 





vote of thanks given to an author by the whole 
meeting must be held to render all individual com. 
pliments unnecessary—the less was to be taken av 
included in the greater. The introduction of a 
similar system at the meetings of the Institution of 
Naval Architects would save much time and enhance 
their dignity. If, however, this cannot be done, then 
let us have praise wheels set up, analogous to the 
prayer wheels of the Llamas of Thibet, which can bh: 
spun by each speaker as he goes on the platform to 
discuss the contents of a paper. In the end the 
result would be the same as far as courtesy was con 
cerned, and much time would-be saved. 


INDUSTRIAL ALCOHOL, 


Tue small Commission which was appointed onl, 
last August to inquire into the employment of alcoho! 
in arts and manufactures has, with praiseworth, 
dispatch, already made its report to the Chancellc 
of the Exchequer. Whilst this report is only of s 
condary interest to the large body of engineers, it can 
be commended as an instructive and valuable docu 
ment, remarkable, amongst papers of the kind, fo: 
its broad and sympathetic treatment of the matters 
with which the Commission was directed to deal 
What may be the outcome of the report we ar 
unable to say, but if, as it is fair to assume, th: 
recommendations it contains are adopted, some, at 
any rate, of the burdens under which the user o! 
alcohol for industrial purposes labours will be 
removed. 

The use of three kinds of industrial alcohol have 
been permitted in the arts and manufactures since 
1902. The first is ordinary methylated spirit, con 
taining one-ninth of its volume of wood naphtha. 
It can be used duty free, but is made under Excise 
supervision, and cannot be purchased from a 
retailer. The second kind is the domestic spirit 
which grocers and oilmen are allowed to sell, and 
differs only from the former in the addition of a 
small quantity of petroleum. The use of a third 
spirit was rendered possible by an Act of 1902, of 
which full advantage does not appear, the Com 
missioners consider, to have been taken by manufac- 
turers. It is either a pure spirit, if good reasons 
for its use can be shown to the Board of Inland 
Revenue, or a spirit denatured by a special process 
appropriate to the particular industry in which it is 
to be used. It is possible, as the Commissioners 
suggest, that the attention which has been directed 
to the powers which this Act gives them may cause 
enterprising manufacturers to avail themselves of its 
advantages. By its means, indeed, at any rate, one 
of the objections to methylated spirit, namely, that 
the denaturing agent ruins or mars it for many pro- 
cesses might beremoved ; but, on the other hand, ifthe 
spirit is to be used pure, or denatured with less than 
the specified quantity, or with some other substance 
than naphtha, Excise supervision is at once insisted 
on, and as the account for it has to be met by the mant- 
facturer, his case is only partially improved, and it is 
doubtful whether he will find it worth while to claim 
the benefit which the clause in the Act is supposed 
to confer. Indeed, is it not safe to infer that, had 
there been the great advantage which the Commis- 
sioners assume, users would quickly have found it 
out and profited by it? The fact is that it is 
the original cost of manufacturing spirit that more 
than overbalances any small savings of this kind. 
On account of the very heavy Excise duty on alco- 
hol close supervision has to be kept over the whole 
process of manufacture, and the enhanced cost due 
to this supervision and excise requirements 
amounts certainly to half the value of the product. 
It is little or nothing to the purpose that a surtax 
is put on spirit imported from countries where 
there is not the same restriction. What the user 
of the alcohol wants is cheap spirit, and although 
the distiller may gain by the levelling up of price 
produced by the surtax, the user is not a jot the 
better for it, but, indeed, far worse off than if he 
could buy foreign spirit free of the surtax. As it 
would be obviously unfair to leave the home 
distiller open to free competition from abroad, the 
real question at issue is to find either some means 
of reducing the cost of supervision during manufac- 
ture, which alone amounts to about fivepence per 
bulk gallon, or-of decreasing the cost of denaturis- 
ing, which adds another three or four pence, and it is 
to the proposals of the Commission as to the means 
of reducing either of these costs that we turn with in- 
terest. The report makes the reasonable suggestion 
that the cost of Excise supervision should be borne by 
the Exchequer, and that the only charge on the manu- 
facturer should be limited to paying for the 
denaturing materials and mixing them with the- 
spirit, and it proposes that the quantity of wood 
spirit should be halved. There can be no doubt 
that the result of these proposals would be imme- 
diately to lower the price of industrial spirit, and 
possibly to make it as cheap here as in Germany, 
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and it is to be cordially hoped that it may be found 
ossible to adopt these suggestions. 

It will be apparent from what we have written 
that the Commission fully appreciated the need 
there is for improved regulations as to the manufac- 
ture and use of alcohol for industrial purposes, but 
we cannot refrain, in conclusion, from quoting the 
clear and powerful statement by the reporters. 
“ Seeing,” they say, “that for all industries using 
alcohol the price of spirit is an important factor for 
that portion of trade that lies outside the home 
market, we are strongly of opinion that it is desirable 
to make such arrangements as will free the price of 
industrial spirit from the enhancement due to the 
indirect influence of the spirit duties. It would 
surely be disastrous if, to the mischief that the 
drinking of aleohol causes by diminution in the 
efticiency of labour, the taxation of alcohol should 
be allowed to add the further mischief of narrowing 
the openings for the employment of labour.” 


MOTOR BOATS, 


AmonG the many shortcomings of the motor boat 
at Monaco—about which our special representative 
makes some very strong comments on another page 

the most inexcusable is that builders should have 
failed to profit from the experience of the past year 
when everything showed them the importance of 
giving a seaworthy character to their craft. At the 
first races organised by the International Sporting 
Club of Monaco the boats were unable to do any- 
thing except on a perfectly calm sea, while at 
Ostend, where a moderate sea was running, most 
of the boats were picked up in a helpless condition. 
Then came the race from Calais to Dover, when the 
boats ran in absolutely calm water, and the success 
of this contest under specially favourable con- 
ditions certainly did far more harm than good to 
the cause of “ marine automobilism.’’ The triumph 
of the motor boat builder on that occasion was 
enhanced in the race following shortly afterwards 
across the Bay from Havre to Trouville. Seventeen 
boats crossed in a heavy sea without a single 
failure. Although the feat was a notable one, far 
too much was made of it as proving the seaworthi- 
ness of the boats. Competitors had taken special 
precautions temporarily to deck over their boats and 
protect the engines as much as possible with an 
arrangement of tarpaulins; but, while it was pos- 
sible to drive such craft through moderate seas 
under these conditions for a few miles, it is fairly 
certain that the experience at Trouville would have 
ended differently had the competitors been required 
to run over a much longer course. The curiously 
negative results being obtained with motor boats 
are to be attributed to the fact that the development 
of this craft—at least, on the Continent—is mainly 
in the hands of people who have had little or no 
experience of marine navigation. When an impetus 
was given to the movement a year ago by the 
International Sporting Club of Monaco, who re- 
garded races solely as a means of attracting 
visitors to the Principality, they found supporters 
chiefly among the motor car firms and builders of 
light river boats. These formed an interesting 
combination, whose aim was to put the greatest 
power into boats of given dimensions, and to design 
the hulls so as to allow of the highest speeds being 
obtained, without consideration as to whether such 
craft would serve any practical purpose. The only 
object was to profit from the publicity of winning 
races. If the engine builder and boat constructor 
obtained commercial advantages from winning 
events, they had no other aim but to turn out the 
swiftest craft; and it mattered little to them whether 
the boat went to pieces under the strain, so long as 
it served the purpose of doing some sensational 
performance. It is the same spirit that animates 
the motor car builder to construct a powerful and 
very fast vehicle, which is not intended to do more 
than run in a single race, after which it has to be 
taken to pieces and rebuilt. 

It would, however, be carrying criticism too far 
to say that the French are not doing some useful 
work in developing the motor boat along the lines 
they have followed up to the present moment. Very 
often more valuable lessons can be learned from 
failures than from successes. Particularly is this 
the case with a type of craft for which practical 
data is almost entirely wanting. Had the motor 
boat been left in the hands of naval architects and 

engineers it is very probable that the motor boat 
would have taken a long time to materialise, al- 
though its progress, if slow, would at all events 
have been sure. The naval engineer knows too 
much of the difficulties to be met with in building 
swift, safe and practical motor boats to be carried 
away with the enthusiasm which has alone made 
such meetings possible as that recently held at 
Monaco. Until quite lately he has looked askance 
at the motor boat, and is now closely following the 


results of French practice, ready to take up the 
problem at the point where the failures of ex- 
perimenters show the way to success. All things 
considered, it is perhaps just as well that the 
motor boat builder should begin at the wrong 
end, and work his way up to the right one, for 
in doing so he settles many doubtful problems, and 
gains an experience which can hardly be acquired 
by the more cautious engineer who is careful to 
keep “on the safe side.” It was this experimental 
work with power and weight that enabled the 
French to upset preconceived ideas as to the con- 
struction of motor cars. While the British engi- 
neers calculated the“ margin of safety,” and allowed 
a good deal over, the French tested it, and found 
that design and material were of far greater import- 
ance than weight as factors of safety. For this 
reason it would be unwise to throw ridicule on the 
racing boats at Monaco. Most of them were 
failures certainly, but they were interesting failures, 
and they must have a considerable influence upon 
the future design of satisfactory types of craft. 
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STEAM JACKETS. 


Ir is much to be deplored that the discussion on Professor 
Capper’s Research Report to the Institution of Mechanical 
Engineers was unavoidably so prolonged that he had 
nothing like an adequate opportunity of replying to the 
various speakers, clearing up duubtful points, and explain- 
ing statements and figures which were not found readily 
intelligible by his audience. We venture to think that 
Professor Capper was scarcely fair to some of his critics 
when he said that they need not have asked questions if 
they had read his paper with proper care. Professor 
Capper, no doubt, forgot for the moment that very 
busy professional men have scant time to devote 
to the mastery of recondite subjects. On the whole, 
the discussion was good and interesting, and we 
hope to find in the “Transactions” much that Pro- 
fessor Capper was ready to say if he had had the 
chance. It is worth while, in justice to the reputation 
of men, some of whom are dead, to add that Professor 
Capper evidently spoke in ignorance of the facts when he 
said that nothing was to be expected from steam jackets 
when men did not know how to make use of them. This 
referred to the statement advanced by one of the speakers 
to the effect that, of the portable engines known as 
“ racers,” competing for the Royal Agricultural Society's 
medals and prizes, the winners, although jacketed, did not 
have steam in the jackets while competing. Now it so 
happens that most elaborate care was taken to make the 
jackets efficient; and trials, extending over weeks, under 
all possible conditions of load and speed, with steam in the 
jackets and out of them, were made. It was found that the 
value of the air-filled jacket, utilised as a non-conductor, was 
very great, but that when steam was admitted to the 
jacket, the engine always lost a few minutes. It will be 
well to state, for the benefit of the present generation, 
that the builders of a competing engine declared at what 
power it was to work, and how many revolutions of the 
brake should be made per minute. The allowance of coal 
was 14 lb. per horse-power, and the engine that ran the 
greatest number of hours and minutes won. Thus a 10 
horse-power engine ran as long as it could maintain tbe 
declared number of revolutions per minute on 140]b. of 
coal. Two or three minutes made the difference between 
winning and losing in many cases, so that the test of the 
value of any fuel-saving device was essentially complete, 
practical, and convincing. Although it is, in the main, 
true that no prizes were won by engines with jack- 
eted cylinders, yet we believe that prizes have been 
taken by Messrs. Hornsby, of Grantham, with engines the 
cylinders of which were buried in a large wrought iron 
steam chest, made by carrying up the side of the external 
fire-box, and the front and back plates. The cylinders 
and valve chests—all, indeed, but the cylinder covers— 
were, therefore, immersed in boiler steam. This is, of 
course, not jacketing in the strict sense of the word, yet it 
ought to be much more efficient. Clayton and Shuttle- 
worth put their cylinders into the smoke-box at the root 
of the chimney, and consequently cracked them now 
and then. And Tuxford, of Boston, in Lincolnshire, put 
a vertical steeple engine into a prolongation of the 
smoke-box, which effectively protected the engine from 
loss of heat, although folding doors kept the hot gases 
away from the engine compartment. The firms named 
quite well understood on what economy depended; and 
a study of the best type of racing portable engine will be 
found to this day very valuable and of much interest to 
those who care to ascertain what was really known and 
practised by seekers after economy in the past. Beyond 
doubt, there are circumstances under which the presence 
of hot steam in a jacket does good, and there are others 
under which it does not, and the opponents and the 
advocates of the jacket will do well to recognise the fact. 
We fear that it will always be impossible to predicate for 
any given type of engine, whether individual engines 
ought or not to be jacketed; unless the Committee on 
jackets can settle this question, we fear that its labours 
will be wasted. 


THE PANAMA CANAL, 


Ir is impossible to exaggerate the importance of the 
changed outlook regarding the Panama Canal which has 
been effected by the events of the past few weeks. 
Thanks to the enormous powers vested by the Constitu- 
tion of the United States in the head of the executive 
department of government, President Roosevelt has been 
enabled, by a few strokes of the pen, to bring about that 








which Congress could not have achieved after many 


sessions devoted to argument and legislation. That the 
revolution—for such it really is—has been accompanied 
by a minimum of friction and an almost total absence of 
adverse criticism is in itself a remarkable fact. The cir- 
cumstance is a striking testimony to the elasticity of 
the Constitution, the many civic virtues of the people of 
the Union, and the faith reposed in the President's 
integrity and common sense. It may also be regarded by 
those who stimulated and supported the movement to- 
wards reform as ample and decisive justification of their 
labours. On another page we discuss recent develop- 
ments at more length, and give a long extract from a 
letter by Mr. Taft. It will be seen that Mr. Taft’s con- 
clusions, based upon close observations as controlling 
head of the late Canal Commission, are substantially 
identical with the views expressed in recent articles in 
Tur EncinkER. His recommendations have been accepted 
in entirety by the President, with one most noteworthy 
addition. By inviting the Governments of England, 
France, and Germany to nominate a consulting engineer 
of each nationality to act on the proposed Advisory Board, 
Mr. Roosevelt has given remarkavle proof of courage, as 
well as of an earnest desire to secure the largest possible 
measure of efficiency in the determination of plans and the 
execution of the great work which his Government and 
country have undertaken. Considering its importance 
to the world at large, and the fact that, to be profitable to 
the United States, the completed canal must rely largely 
upon foreign patronage, we have been unable to regard as 
altogether gracious certain recent outbursts of American 
oratory and journalistic declamation. No. one can 
reasonably blame the American people for feeling and 
expressing pride that upon them has devolved the honour 
of completing a work which has excited the imagination 
of far-sighted men of many generations. No country or 
continent, however, has a monopoly of enterprise and 
engineering talent, and it is consequently fit subject for 
gratification that Europe wil] not be unrepresented when 
the time arrives for determining the final plans of an 
undertaking of such international and universal import- 
ance. Considerable interest cannot fail to attach to the 
choice of representative about to be made by the British 
Government. 








DOCKYARD NOTES. 


THE annual ‘‘ Return”’ of Fleets has been issued, and is 
in its way a little less misleading than usual. That is to say, 
it lacks some element of common sense in its desire to be 
truly official. As an instance we have Italy with 14 first- 
class battleships. These would be 2 Brins, 2 St. Bons, 
3 Sardegnas, 3 Laurias, 2 Italias, Dandolo and Duilio, 
which last was launched in the seventies, and carries four 
ancient 100-ton M.L. guns. Japan is given five first-class 
ships, but has she as many? One, the Yashima, was, when 
last heard of, lying in 20 fathoms of water. She was lost 
last May, and her existence seems to rest on nothing better 
than the statement of the captain of the Tsarevitch that he 
saw her in the battle of Round Island. The Tsarevitch, 
perhaps, ran from her when she made her disgraceful 
retreat to Kiau Chay. 





Tue Austrian battleship ‘‘C’’ has been launched and 
named Erzherzog Ferdinand Max. We dealt with this 
type at length a year or so ago. 





THe Gambetta on trial made 26,200 indicated horse- 
power and 22-105 knots for two hours. 





§ 4THe new destroyer Gala has done her trials. Her best 


speed was 26°235 knots. 





THE new German battleship Elsass on trial did 16,812 
indicated horse-power=18-74 knots, with 115 revolutions. 
The coast defence ship ‘gir, after refit, made 15°54 knots, 





Tue U.S.S. Maryland, of the Colorado class, made on 
trial 22-406 knots, and worked up to 28,475 horse-power. 
The coal consumption was very high, being 2°61b. per 
indicated horse-power per hour. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :-— 

Engineer Commanders: C. H. Steward, to the Vernon and the 
Excellent, for torpedo and hydraulic courses ; J. R. Roffey, to the 
Ramillies, on commissioning ; A. R. Emdin, to the London, on 
commissioning. 

Engineer Lieutenants: W. B. Lakeman, to the Vernon and 
Excellent, for torpedo and hydraulic courses; H. Clift, to the 
Isis; E. F. St. John, to the Egmont, additional, for care and 
maintenance and instructional running of torpedo boats at Malta ; 
A, Evans, to the Ramillies, on commissioning ; H. E. Reinold, to 
the Vivid, additional, for the Duke of Edinburgh; J. A. Hudson 
and C. C. A. Stewart, to the London, on re-commissioning ; H. E. 
Hoare, to the Prometheus; R. Walker, to the Leander; A. J. 
Butler, to the Leviathan; W. G. Main, to the Cesar; A. V. Sharpe, 
to the Bedford, to assist Engineer Captain ; and C. C. Horsley, to 
the London, all re-appointed on promotion ; and F, R. Pendleton, 
to the Victory, for fleet coaling duties, temporary. 

Engineer Sub-lieutenants : C. C. Horsley, to the London, on re- 
commissioning ; G. H. Cockey, D.S.0., to the Victory, lent for 
course of oil fuel, and to the Racer, additional, for instructional 
duties at Osborne College; J. C. Pearson, to the Britannia, 
additional, for instructional duties at Dartmouth College; R. A. 
Cox, to the Racer, additional, for Osborne College ; P. D. Maltby, 
to the Vivid, additional, for the Nith. 











STRIKES ON THE NortH-East Coast.—The strike of smiths and 
strikers which has been going on at most of the shipyards in the 
North-East of England since the beginning of the year is not yet 
séttled, but it would seem that shortly there will be no strike, for 
the places of the strikers will be filled by others. This has 
alarmed a good number of the men, on whose behalf, at a meet- 
ing, a proposal was made that the employers be asked to corsent 
to a reduction of 2} per cent. on piece rates, and that time rates 
remain as before. It is very unlikely that the masters would have 








consented, when all the other men at the shipyards agrecd to 1s. 
6d. per week reduction on time rates and 5 per cent. on yiece, 
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AUTOMOBILE COMPRESSED AIR PLANT 
FOR CARPET CLEANING. 


A NovEL form of motor vehicle has recently been 
built for service in South Wales by Tilghman’s Patent 
Sand Blast Company, Limited, Broadheath, near Man- 
chester. 

A general view of it is given below, and the illustrations 
above represent respectively a side elevation, plan, end view, 
and details of differential and change-speed gears. Power for 
propelling the vehicle, or 
driving the compressor is 
supplied by a Gardner 
petrol motor, with mag- 
neto - electric _ignition, 
which is capable of giving 
20 brake horse-power, at a 
speed of 600 revolutions. 
This engine supplies power 
sufficient to compress 110 
cubic feet of free air per 
minute to a pressure of 
60 lb. per square inch, or 
propel the lorry at a mini- 
mum speed of three miles 
per hour up an incline of 
1 in 9. . The compressor is 
of the vertical double- 
cylinder single-acting type, 
with water-cooled cylin- 
ders, Qin. diameter by 
Gin. stroke, and is designed 
to run at 300 revolutions 
per minute, or half the 
speed of the motor. It is 
driven from the engine 
crank shaft by means of a 
raw hide pinion and spur 
wheel. The crank shaft of 
the compressor is 2gin. 
diameter, and ‘has three 
bearings, with ample bear- 
ing surfaces, which are 
lubricated, on the splash 
system, from the oil bath 
in the crank case. The air 
receiver is placed under 
the driver’s seat, and 
is 4ft. long and 1ft. 6in. diameter. It is built of steel plates, 
with pressed steel ends fitted with pressure gauge and safety 
valve. The air pipe from the compressor is carried round | 
the framework of the lorry to the receiver, so that any water 
due to compression can be separated. 

The water-cooling tank is coupled to both the engine and 
the compressor, the connections being so arranged that the 
water can run through the engine only, or through both | 
engine and compressor as required. This tank is placed | 
behind the rear axle, and is securely bolted to the frame- | 


work. The frame of the lorry is built of steel channel. iron, 
6in. by 3in., and weighing 16 Ib. per foot, strongly braced 
together and riveted. The road wheels are built entirely of 
steel, the bosses being bushed with gun-metal. The axles 
are mild steel forgings connected to the framework by 
springs, and the rear axle is stayed from the countershaft 
bearings by two radius rods. 

The change-speed gear box is arranged under the frame 
of the lorry, and is designed to give forward speeds of three and 
six miles per hour, and a backward speed of three miles per 


GENERAL VIEW OF VEHICLE 


hour. 
countershaft, the smallest diameter of this'shaft being 2}in. 
All the gears are of steel, machine-cut from the solid, and 
they are arranged to run in oil. The motion is transmitted 
from the engine to the gear box through three steel wheels, and 


from the countershaft to the road wheels through two roller | 


chains 2in. pitch, each chain having a breaking strain of 
30,000 lb. The wooden framework and roof round the engine 
and compressor are arranged to receive wood panels, any of 
which may be removed. The petrol tank is placed in a 


It also contains the differential gear which drives the | 
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position for easily filling from the driver’s seat. Two inde 
pendent brakes are provided, one operating on the rear 
wheels, through wooden brake blocks, and the other operating 
on two band brakes, acting on the countershaft. The 
steering gear is self-locking, and consists of strongly 
designed Jinkwork, manipulated from the steering whee! 
through a worm and worm-wheel. 

The weight of the whole plant in working order is 54 tons, 
and the substantial manner in which it has been built forms 
a marked contrast to the work of some self-propelled 
vehicles. 








THE PANAMA CANAL. 


In the series of articles* and subsequent editorial com- 
ments which have recently appeared in Tork ENGINEER 
sufficient has been said of the circumstances and result- 
ing discontent in the United States of which the existing 
situation is the outcome. It was impossible, however, in 
these articles to more than suggest the probable trend of 
events ; and we readily admit that our faith in the virile 
energy of the American Administration did not extend to 
belief that the measures about to be adopted would be of 
the comprehensive and drastic character which it is now 
proved they possess. The immediate outlook has been 
so entirely transformed, and the actual construction of 
the canal has been brought so near by the President's 
action, that it seems to us that fuller explanation of the 
latter is almost essential to a complete understanding of 
the situation. 

It appears that, on March 30th, Mr. Taft, the 
Secretary of War, transmitted to the President a long 
letter respecting the future administration of the 
canal enterprise. This contained several important 
suggestions and recommendations, which were adopted 
by the President, and incorporated in an Executive 
order, issued on the 3rd inst., reorganising the Canal 
Commission. With characteristic directness, Mr. Roose- 
velt pointed out, at the outset of his order, that the 
practical result of the operations of the old Commission 
had “ not been satisfactory,” and called for a change, not 


_ only of personnel, but also in the instructions for the 


guidance of the Board. He accordingly constituted a new 
Commission, to consist of Mr. Theodore P. Shouts, of 
Illinois, chairman; Mr. Charles F. Magoon, of Nebraska, 
who will act also as governor of the canal zone; Mr. 


| John F’, Wallace, of Illinois, who will retain his position 


as chief engineer of the canal; Rear-Admiral Mordecai 


| T. Endicott, U.S.N., now chief of the Naval Bureau of 


Yards and Docks; Brigadier-General Peter C. Hains, 
U.S.A., retired; Colonel Oswald H. Ernst, Corps of 


| Engineers, U.S.A.; and Mr. Benjamin M. Harrod, of 


~* “The Panama Canal,” Tar Esornren, March 3rd, 10th, 24th, 1906. 
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Louisiana, the only member of the old Board to be 
retained. The salaries of the Commissioners are fixed at 
7500 dols. each, or 4500 dols. less than those enjoyed by 
the members of the former Commission; but the 
President has directed that three of the number are to 
receive additional compensation—Mr. Shouts, of 22,500 
dols.; Mr. Wallace, of 17,500 dols., so as to bring his 
salary to 25,000 dols., the amount received by him as 
chief engineer only; and Mr. Magoon, of 10,000 dols. 
The Commissioners are to receive travelling expenses, and 
the head of each of the three newly-created departments, 
namely, the chairman, the chief engineer, and the governor 
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of the canal zone, is to have the use of a furnished house 
on the isthmus. 

There is little doubt that, but for the opinion of the 
Attorney-General that the Act of Congress of June 28th, 
1902, made it obligatory on the President to appoint 
seven Commissioners, the number of the new Commis- 
sion would have been reduced to three, as was proposed 
in the Bill recently passed by the House of Representa- 
tives. This, however, in effect has been achieved by the 
President’s discrimination in the matter of salaries, and 
also by his direction that the three higher-grade Commis- 
sioners are to be elected by the whole body as an 
Executive Board, authorised to transact business when 
the full Commission is not in session. The meetings of 
the full Commission will be held quarterly, at the office 
of the governor of the zone on the isthmus, but, “ for con- 
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venience, and to secure the uninterrupted course of the 
work,” regular meetings of the Executive Committee, 
two members constituting a quorum, are to be held twice 
weekly at the same place. Minutes of every transaction 
of the Executive Committee will be made, and of these 
one copy is to be transmitted to the Secretary of War 
and another to the full Commission for ‘“ consideration” 
at its next meeting. The position of the higher-grade 


Commissioners has been further aggrandised by the 
President’s order, provided that, “for convenience of 
executing the canal work,” three executive departments | 
shall be created. The chairman of the Commission will | 










be the head of the first department, and will have 
immediate charge of fiscal affairs, purchase and delivery 
of material and supplies, accounts and audits, the 
Panama Railroad and Steamship Line, and the general 
concerns of the Commission, subject only tc the approval 
of the Secretary of War. At the head of the second 
department, and in charge of the administration of laws 
and sanitation, will be the governor of the canal zone; 
while to Mr. Wallace, as chief engineer, will be handed 
over complete charge of the actual work of canal con- 
struction, the custody of the supplies and plant, and the 
operation of the railroad. «It is also provided that each 
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head of a department is to select his employés and fix 
their salaries, subject to the approval of the Commission, 
or of the Executive Committee when the Commission is 
not in session; and that contracts for the purchase of 
material or supplies involving more than 10,000 dols. 
must be made only after newspaper advertisement, lower 
contracts being awarded after competition between 
bidders, wherever practicable. 

As regards the design of the canal—the important 
question whether the future highway shall be sea-level 
or include locks—and the proposed appointment of an 
advisory board of engineers, a matter to which we shall 
later refer, we subjoin some interesting and suggestive 
extracts from the letter of Mr. Taft :— 

I beg to call your attention to the extreme importance of fixing a 
definite plan with respect to which you may feel reasonable 
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within the next few months these data will have been so fully 
ascertained by the chief engineer, Mr. Wallace, and his associates, 
i to a board of engineers of the highest 
standing for recommendation as tothe best plan upon which to pro- 


| ceed with the work. It hasalso been made apparent by the reports 


of Mr. Wallace and the Commission that whatever plan is likely to 
be adopted, work of excavation and construction which would have 
to be done under any plan may proceed without waste of energy 
fora period quite long enough to enable you to decide which is the 
best plan. 

I suggest, therefore, that the first work to be done is the appoint- 
ment of an advisory board of engineers, say, seven or nine in 
number, to be selected from the engineers having especial know- 
ledge of hydraulic engineering and canal construction, to whom 
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’ cumemgueene Line of the Canal and distances from Colon. 


Panama Railroad. 
Diversion Channels completed by the de Lesseps Company. 
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shall be submitted all possible information with respect to the 
projected Panama Canal, both that obtained by the French 
engineers before our purchase of the plant, and the data obtained 
by the engineer of the ;present Canal Commission, together with 
all projects suggested for the solution of the problem which the 
Canal Commission deem reasonably possible or practicable ; that 
this advisory board be invited to Washington, for the purpose of 
agreeing upon its recommendations, and that, if possible, such 
recommendations be made before the regular meeting of Congress 
in December; that the recommendations be submitted to the 
Canal Commission, as then constituted, for its approval or modifica- 
tion, and with the recommendations of the Canal Commission be 
submitted to the President for his action and transmission to 
Congress. As already suggested, the work of securing the best 
plan, and its approval by Congress need not deiay in any way the 
preliminary work adapted to any possible plan, or the highly 
critical work of sanitation, the extreme importance of which you 
have already emphasised in your previous instructions to the Canal 
Commission. 
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certainty ; first, that it can be practically executed and will result 
in a navigable canal ; and secondly, that the navigable canal will be 
the one best adapted to the demands which may be made upon it 
by the commerce of the world. 

The Act of Congress evidently contemplates a canal with locks, 
the cost of which shall be in the neighbourhood of 200,000,000 
dollars, including the money already expended. It is quite within 
the bounds of —T that the best form of canal will be a sea- 
level canal, with a tidal lock only at one end, and that the cost of it 
may exceed the 200,000,000 dollars in the mind of Congress by at 
least 100,000,000 dollars more. 

The work of the engineering department of the present Com- 


mission has been largely devoted to obtaining the data upon which | 


the plan of the canal must be determined. It is probable that 
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The great value of the proposed Advisory Board and of 
the programme in relation to it, which is forecasted in 
Mr. Taft’s letter to President Roosevelt, is that of ensuring 
for the project of a canal with locks consideration equal to 
that given to the now more loudly boomed sea-level plan. 
For this reason, but more particularly because no 
engineer has a larger knowledge of the vital problem of 
the Chagres, we are not without hope that the United 
States Administration will see fit to appoint to one of the 
vacant seats on the Board that veteran among American 
hydraulic engineers, General Henry L. Abbott. Both 
Mr. W. B. Parsons and Mr. W. H. Burr, the former Com- 
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missioners who have been retained as members of the 
Advisory Board, have expressed themselves more or less 
strongly in support of Mr. Wallace’s proposals ; indeed, 
the only person now in authority in canal councils who 
has avowed preference for a lock-and-dam canal is General 
Haines, one of the newly appointed Commissioners. It 
has been suggested in Washington that even this difference 
of opinion may lead to a renewal of friction, but 
this seems to us a very remote possibility in view of the 
free hand which has been granted to the chief engineer 
in carrying out his views. 

That the next few months will be a period of consider- 
able activity on the isthmus is evidenced by the rapidity 
with which the new Commission perfected its organisa- 
tion. Within a few hours of their appointment, the 
members then in Washington held a meeting, appointed 
an executive committee, and created the three depart- 
ments, as directed in the President’s order. Then, pend- 
ing the removal of the headquarters of the Commission to 
the isthmus of Panama, they held daily sessions for the 
despatch of current business. Last week the Commission 
unanimously resolved to make an immediate and syste- 
matic beginning of the work of excavation and construc- 
tion, and, with this in view, and having regard to the 
scarcity of local labour, and Mr. Taft’s recent failure in 
Jamaica, determined to make a preliminary engagement 
of 4000 Chinese and Japanese. It seems probable that 
this force will later on be increased by the trial employ- 
ment of a number of labourers from Porto Rico, and non- 
indentured immigrants from Jamaica and other British 
islands. 

Included in the present article will be found three 
maps, showing the character of those portions of the 
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THE UPPER CHAGRES 


canal route. to which—as explained in Mr. Taft's letter 
to the President, and the article published in THE 
ENGINEER on March 10th—the American engineers have, 
during the past twelve months, devoted the largest 
amount of attention. The data resulting from their 
investigations, taken in conjunction with those gathered 
by the Comité Technique appointed by the New Panama 
Company, will undoubtedly influence in very large 
measure the opinion as to the practicability of a sea-level 
waterway, which the new Advisory Board will be called 
upon to express. Obviously, for reasons made clear in 
former articles, there need in the meantime be no relaxa- 
tion of activity in connection with the work of excavation 
in and about the Culebra cutting, nor, as a matter of fact, 
in any sections of the canal line where greater depth and 
width of excavation will be required, whether the water- 
way be constructed with locks or brought down to the 
mean level of the oceans. 








RaitWay Cits.—This month’s meeting was held on the 
13th inst., at St. Bride’s Institute, E.C. A highly interesting 
paper. entitled ‘‘ The History of Railway Signalling,” by Mr. 
W. E. Edwards, was read by Mr. R. E. Charlewood, in the un- 
avoidable absence of the author. The chair was taken by Mr. 
G. W. J. Potter. 


CrysTAL PALACE ENGINEERING ScHOOL.—Wilson premiums for 
the best papers read before the Crystal Palace Engineering Society 
during the present session have beea awarded by the Council to 
two students, namely, W. D. Cornwell, for his paper on ‘‘ Steam 
Boilers ;” and J. R. W. Teasdale, for his paper on ‘“‘ Bridge Con- 
struction in India.” Other papers read during the session were :— 
‘*Gas Works,” by N. E. West; and ‘‘ Winding,” by I. Minnow. 
The premiums were presented to Messrs. Cornwell and Teasdale by 
Mr. J.-C. Hawkshaw, M.A., past-president of the Institution of 
Civil Engineers, on the occasion of the ninety-seventh distribution 
of certificates at the above school on Friday, the 14th April, 





THE LENTZ ENGINE. 


A NEat type of engine for coupling direct to a dynamo is 
manufactured by Les Ateliers de Construction, H. Bollinckx, 
of Brussels, It is shown on page 390. The engine, which is 
of massive design, works with superheated steam of high 
temperature. It will be seen that the cylinders are placed 
tandem, and directly connected to each other so that one 
stuffing-box is dispensed with. One stufting-box is placed 
between the two cylinders. Steam enters from the boiler at 
the bottom side of the high-pressure cylinder, and leaves 
through the exhaust valve, an@ then passes directly into the 
low-pressure cylinder, of which the admission valves are 
placed on the top, and the exhaust valves at the bottom. By 
this system it is claimed that the steam follows a rational and 
short course, and the important losses produced by radiation 
and condensation in ths pipes and receiver are by this means 
avoided. Joints in pipes are also dispensed with, and it 
follows that there will be no expense in maintenance in 
respect of these. Another point claimed by the makers is 
that the fall in pressure between the two cylinders is not so 


Fig. 1-THE LENTZ GOVERNOR 


great in this case as it would have been with piping anda 
receiver. One of the most interesting features of the Lentz 
engine is the valves. The admission valves are double seated, 
the interior seat being smaller than the other, the whole 
system being balanced. They are capable of lifting auto- 
matically should any water get into the cylinder. The 
valve seats are of such a shape that when the valves 
are closed they form a water-tight joint. The valve rods 
are fitted with a roller actuated by an excentric on the 
governor spindle on which are two excentrics connected by 
two rods to the cams, against which the rollers of the valve 
spindles are kapt pressed. The valve rods receive their motion 
from these cams, and the design of the latter is such that a 
rapid opening and closing can be obtained without any shock. 
The Lenz governor—Fig. 1—is said to be very sensitive. As 
will be seen from the figure, the governor consists of a ring 
which acts as a sort of fly-wheel. There is a boss on the 
governor spindle, and on both the ring and the boss there is 
an arm, these arms being joined together by a circular 
coupling spring. The boss is oblong in form, and to it are 
pivoted the weight spindles, the ends of which are connected 
by links to lugs placed exactly opposite one another on the 
inside of the ring. As soon as an acceleration of velocity is 
about to take place, the inertia of the ring absorbs part of 
the load on the circular coupling spring, and the centripetal 








Fig. 2- STUFFING BOX 


force is diminished. The weights immediately separate, and 
the valves are acted upon. 

Exactly the opposite to the foregoing happens when the 
engine tends to run slow. The variation of the amount of 
admission of the steam to the cylinder is said to precede any 
visible change of velocity. The effect of the inertia of the 
fly-wheel ring is only momentary, and disappears when the 
velocity becomes normal. The makers state that the governor 
acts so well that polyphase generators may be run in parallel 
without any fear of uneven loading. The governor can be so 
arranged that the speed of the engine can be regulated from the 
switchboard. The stuffing-box is also another interesting part 
of the engine. It is formed—see Fig. 2—by a series of 
annular recesses in gun-metal rings, the rings having placed 
between them cast-iron rings, which are an easy fit on the 
rod. The recesses are filled with oil. The first ring allows 
some steam to escape, the second one absorbs part of this 
escape, the third does the same, and finally the fourth ring 
allows no steam at all to escape. The small quantity of 
steam which is introduced at the moment of admission into 
the first. two or three recesses returns to the cylinder during 
the period of expansion. The valve spindles have no 
stuffing-boxes. They are ground in their guides, and carry a 
series of small annular cavities, which retain a layer of oil 
mixed withcondensed water. This arrangement is said to be 
particularly advantageous when superheated steam is used. 
It will be seen that the stuffing-box for the piston-rod, and 
also for the valve spindle, involve practically no metallic 
friction, and, for this reason, the makers assert that the loss 
of power due to these parts is‘small. It is stated that the 
variation in speed of these engines in any one revolution does 
not exceed 1:25 per cent. The makers have adopted a short 
stroke for this engine which is not much’more than half what 





is usual in other engines of this type, and this allows of a 
considerable increase in speed without the piston speed exceed. 
ing about 4 m., per sec. There isonly one spring, and no delicate 
mechanism or dash-pot. Sight feed lubricators are employed 





Fig. 3-SIGHT-FEED LUBR'CATOR 


for oiling the various parts of the engine. Tas coastruction 
of these is shown in Fig. 3, which explains tself. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE ANALYSIS OF STEAMSHIP TRIAL DATA, 


Sik,—My letter on the above subject, THE ENGINEER, March 
4th, 1904, was intended to have been followed by further explana 
tions and illustrations ; only circumstances, health, and my return 
to Scotland, prevented this. I wish to state, many of the vessels 
which I had referred to, in greater or lesser degree, exhibited the 
principles which, in many letters, | had endeavoured to elicit, and 
to those interested in such inquiries these deductions would have 
been confirmed by any cases, where accurately observed trial data 
was attainable. It is not necessary to recur to old examples ; every 
case published, on proper examination, will be found to furnish or 
confirm important matter not generally known, and, in many cases, 
entirely misunderstood. May i refer to two of the most recent 
which have come under my notice. 

Early in November H.M.S. Sapphire, built by Messrs. Palmer 
and Co., Jarrow, had her official trials on the Clyde. The Glasgow 
Herald published the following as the result :— 


H.M.S, Sapphire, Third-class Cruiser. 

(1) 30 hours’ trial. Average power, E = 5,012. Speed, V = 18-47 n. miles 
(2) 8 - : oo = fel. » #206 ,, 
(3) Full power trial *9 vy =10,200, 99 22-43 =, 
Displacement and revolutions not stated by the, unknown to me, 
reporter. I believe the displacement is 3000 tons, and, with 9000 
indicated horse-power, the designer's intended speed was 21-75 
n. miles, 

Again, in (‘lasgow Herald of June 29th, 1904, | observed trial 
data of H.M.S. Commonwealth, now completed for the British 
Navy by the Fairfield Company, Glasgow, in which rather fuller 
details are given— 


H.M.S, Commonwealth, 
(1) 20 per cent. power, E = 2644. Speed, V = 11-0n. miles. 
tions, N = 70-65 per minute. 
(2) 70 per cent. power, E = 12,769. Speed, V = 17-9 n. miles, 
tions, N = 107-0 per minute. 
(3) Full power, E = 18,538. Speed, V = 19-01 n. miles. Revolutions, 
N = 120-0 per minute. 
Vessel’s dimensions, 325ft. by 78ft. by 26-75ft. mean draught, 
displacement 16,350 tons, designed for a speed of 18-75 n. miles, 
when the engines developed 18,000 indicated horse-power at the 
ea speed corresponding to 120 revolutions per minute of engine 
shafte, 
| have shown, when under precisely the same circumstances a 
vessel is tried at two different speeds, the results may be mathe- 
matically stated in a set of simple equations : each set having two 
constant coefficients, special for the vessel tried. In the first 
instance, take the following, in which E, V, N are the variable 
elements, the others the constant coefficients, not absolute con- 
stants, however, as they alter with change of circumstances— 


Revolu 


Revolu- 


Simple form. 


(L.) 
(UL) 


yV = log. - 
aV = log. 
(IIL) (4-4) V = log. - 


(IV.) nV = log. — 


Practical working fon. Ale ee laa with 
+ log. V — log. { log. E - Ieg.G \ E = G-107 Y 


av 


Log. y 


Log. «1 log. V = log. {1ox. E - log. bV } E = b V-10 
e N-10¢- v 


nV 


Log. (a-) + log. V = log. { tog. E - log.c N } E 


Log. » + log. V = log. { og. N ~ log. mV } N = mV-10 


Examples— 
H.M.S, Sapphire, 
18-47 20-6 
1-2666 .. .. 11-8129 .. 
-2-8918 ., . ~2-8918 
+1588 +2047... 
1-4400 1-6022 1-7450 
2-2600 2-2600 2-£600 


Vv 
log’ G = 
log. E 8-7000 83-8622... .. 4/0050 

E 5012 7281 10,115 LHP. 


"By data See ee ee 
Differences = O AERA 0 eva Saas 


22-43 


18500 
LL = 2.8918 


+2418 


Specds, 


log. Y = 
log. Y Vv 


Logs. V 
Add, 


Sum, 





Add, 


Sum, 
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H.M.S. Commonwealth, 


Speeds, ¥ 11-0 oo “eo Bene “ek ee 

Logs. \ = 1004 .. .. FRR... .. 34-8700 

Add, log. y =-2:8044 .. .. -2-8044 .. .. -2-8944 
Sum, log. yV =~-1-9858 .. .. SE. do. se +1734 

fe 7V -8624 .. .. 14070 .. .. 1-4909 

Add, lug. G = 2-6902 .. .. 2-6902 .. .. 2-6002 

Sum, log. E 8-5616 .. .. 4-1062 4-1901 

* E 8644 ae 12,769 .. .. 16,4901.H.P. 
By data 3644 <<, ee oe fs ee ep 
Differences 0 P “0 3-018 ,, 


} uation (I1.) expresses the precept. The logarithm of the power 
log. E diminished by the constant log. / (where / means the power 
developed in the vessel in the interval between the start of the 
pistons and the vessel beginning to move), multiplied by the speed. 
That is to say (log. E — log. 4 V). The logarithm of this differ- 
ence, diminished by the value of log. V, is the measure of the 
juantity log. a, and « V the measure of the heat transmitted to 
the Poncelet current, which, together with the power log. / V, 
expended in starting the ship, account for the vanished heat of 
the steam. Thus, aV + log, V = log. E, and consequently 


log. a + log. V = log. | log. E — log. / V}, which in the simpler 


form E = bV 10° ’ is the true form of the relation of power and 
speed, so often illustrated by me, and expressed by the precept. 
The power E is equal to the starting power /) into the speed V, 
and further multiplied into the number, of which the common 
logarithm is « V, that is to say, 10 raised to the power « V. 

The precept for equation (III.) is, the logarithm of the power 
lox. E diminished by the quantity log. « N, where ¢ is the power 
developed in one revolution of the engine shaft, under the initial 
unit piston pressure known as Morin’s constant for the particular 
vessel, and a cylinder function 9 special for cylinder dimensions, 
In the foregoing cases, the general value of log. 6 log. @ + log. f 

log. #. In Commonwealth = 1-9833. Therefore / = 96-23 1.4.P. 
In this, the general value of log. c = log. @ + log. /. In Commonwealth 
1-1287. Therefore c = 13-45 1.H.P. 
The difference, log. m = difference loz. b ~ log. -. 
In Commonwealth = -8546. Therefore « = 7-155 revolutions. 
That is to say, after the pistons start the engine shafts would 
make 7-155 revolutions prior to the vessel's starting. 

Rationale of the foregoing investigation :—A screw steam vessel 
is assumed, floating freely in favourable circumstances, anc with 
its machinery developing power at a uniform rate of E indicated 
horses per minute, by which the vessel is observed to be propelled 
uniformly, at the rate of V n. miles per hour. 

{t is a well-known physical fact of thermodynamics, the diagram 
power E implies thateach minute *? pK = 42-75 E units of heat 
are disappearing from the steam expended on the engines. Heat, 
however, is a definite measurable existence, and as such, is invari- 
able in quantity. Conservation or constancy of existence being 
the fundamental basis of all exact science and philosophy, the 
vanished heat must be sought for in the water displaced by the 
vessel's advance and propeller movements. It is there found in 
two modes of its existence, viz., as increase of temperature of 
water that has been moved, or in the more obvious mass move- 
ments, which Newton named “action of the agent,” and by 
mechanicians, +/s «iva, mechanic power, power simply. mechanical 
effect and energy. Strictly, these are but Carnot conditioned 
fractions of the heat of the expended steam, the fraction which 
those conditions enabled it to assume in motion of matter. and 
which, before coming to rest, by friction of orbicular wave gene- 
rating movements restores the exact amount of the missing heat. 
For practical purposes, with concrete problems, logarithms of 
quantitative coefficients are a necessity, and become absolutely so 
in heat problems ; when we endeavour to spell out the meaning of 
the various factors. 


In the e juation (L.)y V =log. 4 written as log. y = log. log. : 


log. V, the meaning is: KE, in its heat aspect, divided by G, the 
averaged section during the development of E of the water dis- 
placed by the advance of the vessel; the double logarithm of this 


ratio, 7 ¢., log. log. = diminished by log. V is the logarithm of +, 


the added heat to each unit of volume of this Poncelet current, or 
sternward flow of the water displaced by the vessel's advance. G 
and are conditioned constants, determined by a very simple 
process ; from two or more trials of a vessel, at different speeds, 
their values are easily tested, and at once disclose any incon- 
sistency in the data. 

See example of application to data in the foregoing. Obviously, 
if we add log. G to each member of (I.) we have, log. G + 7 V 

log. E. About as simple an equation as it is possible to frame, and 
test by comparison with data values of log. E. From the equation 
III. (a—n) V = log. a written as log (a—n) = log. log. N 
log. V, in like manner adding log. - N to each member we have. 
log. ¢ N + (a-w) V = log. E. 


HM.S. Commoniealth. 


Log. V 1-0414 .. .. 1-3589 .. . 11-2790 

Log. (a - 7”) 2-7248 .. 1. —2°7248 .. ..-2:7248 

Sum, log. (4-7) \ 1-7652 .. .. -1-9777 .. .. +9038 
(a-n)V 838 .. .. “9481 1-0089 

Add, log. ¢ 1-3067F 2. 1-1287 1-1287 

And, log. N 1-8491 .. .. 23-0204 2-0525 

Log. E 83-5616 .. 4-1062 .. 4-1901 

x E B44 : 12,770 .. .. 15,490 1L.H.P. 

By data 3644 on ee 12,769 .. .. 18,538 

Differences 0 ov te 1 oe 08 3,048 


For Commonwealth we have (a — «) V as follows:—Log. ¢ 
= 1-1287 and N from data, with exception of the highest speed 
data values which, given as 120, the diagram proves «juite correctly 
given, E = 18,538 indicated horse-power expended. In several 
ways it is proved that 7-185 of these revolutions and 3048 indicated 
horse-power have been expended, not in the ship’s propulsion, but 
in modifying a circumstance of the ship's movement. Hence it is, 
in Commonwealth, we write log. N = 2-0525 and get log. E = 
$-1901, same as by (1), instead of log. E = 4-2681 by data. As 
the Sapphire’s revolutions are not given this equation does not 
apply. But in further illustration apply equation (IJ.) to two 
speeds of these ships. Formula— 

Log. a V = log. |log. E ~ log. b VV}. 

Thus, (II.) first form, for H.M.S, Sapphire, yields values log. « 
=- 2.7520; log. b = 1-3900. 

Thus, (11.) first form, for H.M.S. Commonwealth, yields values 
log. a = - 2.6884; log. / = 1-9833, 

Hence- 


H.M.S, Sapphire. H.M.S, Commonwealth, 








Log. V 1-2665 .. 1-8500 .. 1-0414 .. 1-2790 
Log. « -2-7520 .. -—2-7520 .. -2-6884 .. -2-6884 
Sum, leg. a V = -0185 +1020 .. -1-7298 .. -—1-9674 
| First members. 
Again, log. V = 1-2665 .. 1-3500 10414 .. 11-2790 
Add, log. b = 1-8900 .. 1-8900 1-9883 .. 1-9838 
Subtract, sums = 2-6565 .. 2-7400 83-0247 .. 38-2623 
From log. E = 8-7000 .. 4-0050 83-5616 .. 4-1901 
Differences = 1-:0485 .. 1-2650 .. +5369 .. +9278 
Logs. do. = +0185 020 1-7 


Rae .. —1:7298 .. -1-9674 
[Second members. Exactly alike, Q £.D. 
It hag been shown how these formulas, applied to two vessels, 





furnish a criterion for the true value of observed data. The 
powers at the higher speeds, in many cases, are much greater than 
would be the case if the circumstances had not experienced a 
change; it is of importance, therefore, to determine these 
augmentations, so as to assign and neutralise their cause. Proofs 
are submitted that at the highest speed of the Commonwealth the 
revolutions N, by the data 120 per minute, and the corresponding 
power 18,538 horses, debited to the vessel, are only effective in the 
vessel’s propulsion to the extent N = 112-85 per minute; the 
differences corresponding to about seven revolutions, and 3000 
indicated horse-power being wasted on wave augmentation. The 
waves produced by the power usefully expended on the vessel’s 
propulsion, /.¢., the heat involved in the motions of the Poncelet 
current and heat of friction of waves or upon the hull, have 
improperly been charged with this waste. In confirmation of this, 


test formula (IV.) = log. x V = log. | log. N - log. uw V t 


H.M.S. Commonwealth, for speed V = 19-01, power E = 15,490, 
revolctions N = 112-85, values of constants log. n = - 3-6300, 
log. m = -8546, 





Speeds 11-0 eo co co oo co 10-8 

Log. 7 = =8-G800 .. 1. «2 oo «- ~8-€800 
Log. V eT RGR ca cc welteo, ce FSO 
Sum “BOTA oc. se ce te co = 5 
Again 11-0 of: tease ee oe 

Leg. m Cee x. tac ee -€546 
Log. V ROUGE cc ts 2c.’ os co) ee 
Sum BOOP SN. ke ce es te | ee 
From leg. N 3-408 4. se cc co co S-OGR0 
Differences GED 05" a8 oe eet, as -0811 


Logs. do, 2-6712 rr 
Showing agreement of members. The data value log. N = 2-0792, 
substituted for 2-0525, in effect, would completely obscure this 
important deduction. 

Collating these calculations, and filling in the values of the 
constant coefficients in the algebraic formula, we then test them 
by calculating the values of log. E and log. N for speed 19-01 n. 
miles, as follows: 

Formulas for I.M.S, Commoniealth, 
(L) EB = 500-3 x 10°O784V 
(IL) EB = 96-24 Vv 10°0488 V 


18-45 N 19°0580 V 


(IIL) E 
(IV.) N = 7-155 V 197 ‘0042 V 

(L) (IL) 
Log. 500-3 2-6902 .. .. .. .. Log. $6-24 = 1-9833 
-0784 V SAGE ce! Gate Log. V = 1-2790 
-0388 Vo =~ 9278 
Sums, log. E= 4-1901 .. .. .. «2 Log. E = 4-1901 

(IIL,) (1V.) 
Log. 18:46 = 1-1287 .. .. oo «- Log. 7-155 = -8546 
Log. N SOO fs cs, cs et = 1-2790 
-053 V 1-0089 Minus subtract - -0042 V = --0811 
Sums, log. E= 4-1901 .. .. .. .. Log. N 2-0525 


By the data it appears, the Commonwealth's engines when making 
120 shaft revolutions per minute, developed 18,538 indicated horse- 
power. 1 endeavour to show, while 112-85 revolutions and 15,490 
indicated horse-power acted effectively in the vessel’s propulsion, 
the differences were wasted through the propellers’ action in the 
retrograde or Poncelet current which necessarily accompanied the 
vessel’s advance, the propellers in this sternward current revolved 
faster than they would have done in still water, and the heat 
dispersed by these non-effective revolutions simply augmented the 
amount of heat or movement in this current, which, generated by 
the continued action of the initial starting power on the ship, 
log. 4, originated and maintained the movement both in the 
current and vessel’s mass. 

The difference of the logarithms of these powers 18,538 and 
15,490, /.e., 4-2681 - 4-1901 = -0780, which divided by the speed 
19-01 gives the small quantity -0041 as the excess per mile to 
balance this loss. 

Now, by equation I., the whole heat in a unit volume of the 


current is proportional to Ti 
The proportion of heat effective on the vessel's movement, 


equation II., 10* ‘2.0 af strictly, log. b + « V. 

This last modified by the slip variation x, equation III., 
10¢-9¥ _ 196% ¥ therefore xn = - -0042. 

By equation 1V., the revolutions N are as the product 7-155 V 
divided by the number whos¢ logarithm is -0042. Otherwise it is 
at once obtained by dividing the members of II. by those of IIT. 

Slight discrepancies in these formulas are explicable by insuffici- 
ences in the data, which we well know are never absolutely correct. 
For example, above we arrive at -0041 by one method, and 

-0042 by another, and there is another modifying influence 
which I cannot treat in the present letter. The Poncelet current 
is a consequence of the speed of the vessel, influenced also by the 
stern friction of the hull and its form; the vessel sinks a little 
deeper with every increase of speed. The displacement in still 
water is slightly but sensibly altered, when speeds of over 12 n. 
miles are in question. ROBERT MANSEL. 

Dunblane, Perthshire. 





THE SCREW PROPELLER. 


Sir,—It seems to me that it is about time that correspondents 
dealing with the screw propeller wrote something about facts which 
can be proved to exist. It is quite true that there are many things 
about the action of propellers which are not understood, but no 
result will ever be had so long as we ignore those that are compre- 
hended and certainly true. 

In the first place, may I point out that your correspondents ‘do 
not think clearly, and, therefore, do not write lucidly. I find much 
confusion as to what is the front and back face of a blade, for 
example; and it would appear that Mr. E. Claudio asserts that a 
ship is propelled by the front face of a screw. Properly this is the 
face next the ship. | am unable to follow his reasons to arrival at 
his conclusion. But let us come to facts. 

Some of your correspondents say that the propeller does not 
drive water astern. It is an absolute fact that it does. If any one 
will look over the taffrail of a screw steamer just starting he can 
see the water going astern for himself. When a ship is making a 
dock trial of her engines she is moored fast, and the engines will 
be seen to heap up water against the end of the dock astern, while 
it may be seen flowing in along her side and counter to take the 
place of that expelled. 1 have made many glass tank experiments. 
The water is always driven astern. If we watch a river tug haul- 
ing barges it will be seen that she throws water against the bows 
of the nearest barge. Screws are used quite successfully to circu- 
late water. The electric fans used in railway carriages and for 
general ventilating purposes all cause the movement of bodies of 
air; conversely, a stream of water flowing through a propeller will 
cause it to revolve. This may be seen when a launch occurs; the 
screws being in place, as the ship takes the water they begin to 
revolve. That water is driven astern anyone can see for himself if 
he will try the experiment with a flat slip of wood, or even the 
blade of a table knife ina bath. What I donot believe is that the 
propeller can twist a water rope, as some persons think; but this 
is quite another story. Rankine based his theory of the screw on 
the driving of water astern, and in a memorable article on the 
Waterwitch, which appeared in THE ENGINEER many years ago, 
he laid down the principle that ‘‘ that propeller is best that drives 
astern the largest volume of water at the lowest speed.” The 








reason may be explained thus :—We have two propellers, one has 
double the slip of the other, but the same thrust. One drives 
astern 100 tons of water at 10ft. per second, the other 50 tons of 
water at 20ft. per second. The work wasted on the water by the 
100 x 100 _ 156 foot-tons per second, omitting fractions. 


50 x 400 _ 
64 


first is 


The work wasted by the second is 312 foot-tons per 
second, the wasted energy varying as the square of the velocity of 
the water moved astern. 

I do not think that the legitimate deduction is drawn about the 
Griffiths grease spots. It is assumed that unless the water rushes 
over the a. face of the screw, or the screw, so to speak, moves 
through it, there can be no thrust. If, however, the thrust effort 
is normal to the face of the blade, it will only have the same effect 
as statical pressure, and the grease spots might very well remain; 
but here it is necessary to call attention to a fact constantly over- 
looked. It is assumed that the water is drawn off from the blade 
atan angle. Nothing of the kind takes place. During the last 
meeting of the Institution of Mechanical Engineers, | heard Mr. 
Longridge, speaking of steam separators, say that the suspended 
drops would recoil from a surface as a billiard ball does from. the 
cushion which it strikes, the angles of incidence and recoil being 
nearly the same. Nothing ofthekind happens. A stream of water 
always flows along the surface with which it has come in contact, 
no matter at what angle, because it is not elastic. 

Much that is unnecessary is written about acceleration. If the 
screw has no slip then there is no acceleration; the water will 
apparently flow through the screw. What really happens is that 
the screw passes through water at rest. If the speed of the 
ship be 10 knots and the velocity of the water sent astern is 
15 Luots; then an acceleration equivalent to 5 knots takes place. 

As to the notion that thrust is due to the formation of a vacuum 
or partial vacuum by cavitation in front of the screw, it is enough 
to say that certainly for torpedo boats, and probably for most other 
craft, the head due to the submergence of the propeller is not 
nearly great enough to give anything like the thrust actually 
obtained. 

A moderate experience of torpedo boat work would show that 
even though the screw blade area was eyual to that of the cross 
section of the hull, and a perfect water vacuum existed in front of 
the blades, the extreme pressure of about 2b. on the square inch 
due to the hydraulic head would not nearly suffice to give the 
requisite thrust. 

1 think it will be seen that facts which can easily be obtained by 
anyone who keeps his eyes open and lives near a navigable river or 
goes for a sea trip, will do much to upset the fine-spun theories of 
which we have had so many. 

If, however, I have misunderstood your correspondents, and they 
really do believe that the screw drives water astern and so gets 
thrust, I can only say that what they have written is entirely open 
to the construction which I have put on it. For example, Mr. 
Claudio writes in your last issue :—‘‘ An analysis of those paths 
obtained in the same manner as is done in turbines confirms the 
statement made that the forward curved faces of the blades are 
propulsive faces.” He has, furthermore, apparently overlooked 
the fact that the driving effort in a turbine is entirely due to 
centrifugal force, except in the rude wheels of direct impact which 
may sometimes be found in the back woods. 

Birkenhead, April 15th. SUPERINTENDENT ENGINEER. 





THE COUNCIL OF THE INSTITUTION OF CIVIL ENGINEERS, 

Srr,—I have before me the annual ‘balloting list” for the 
‘election ” of president, vice-presidents and Council of the Insti- 
tution of Civil Engineers. 

There does not appear to be any reason why one should take 
exception to the names in this list, prepared by the outgoing 
Council, though there are doubtless others equally suitable, but 
the mode of procedure is certainly open to objection. 

The voting in this so-called election of Council really reduces 
itself to deciding which two amongst those nominated. are least 
suitable for the Council. The president and vice-presidents are 
in no way whatever elected by the general body of corporate 
members. 

Tam fully aware that jt is permissible to erase the name of any 
member nominated by the Council and to insert another, but such 
a process is futile, there being practically no chance for any one 
to be elected whose name does not appear on the printed list. 
The Council might easily be made to represent the general body 
if it became a recognised thing that the name of any member 
nominated either for vice-president or member of the Council by, 
say, twelve corporate members, should be printed on the ballot 

aper. 

: This I consider would be beneficial to the Institution ; but one 
cannot expect the Council to move in the matter until they see 
that the general body desires to do a little more than to exclude 
two members from a Council of thirty-one at each annual 
** election.” 


April 11th. E. HAMILTON WHITEFORD., 








OBITUARY. 


THE death took place on the 6th instant at Hailey House, 
Wallingford, of Mr. John Verity, J.P., of 27, Lowndes-square, 
London, S.W., chairman of Messrs. Veritys, Limited. Mr. Verity, 
who was only forty-one years old, had a nervous breakdown in 
November. He was advised to stay in the Chilterns for his health, 
and, after deriving much benefit by the change and rest, he 
caught a slight cold, which, becoming more serious, was the cause 
of his death on Thursday, the 6th inst. In spite of a constitution 
far from robust, Mr. John Verity possessed tireless energy, and 
he achieved much in his short life. He was educated at the 
University College School, and, after spending four years on the 
Continent, he went to America, where he saw much of Mr. Edison 
at the time when incandescent electric lamps were still a labora- 
tory production. Returning to England he joined the firm of 
B. Verity and Sons, which was originally founded by his grand- 
father in about 1820. The firm were pioneers of the gas industry. 
In the early eighties this firm foresaw the future of electric light- 
ing, and is one of the firms existing which exhibited at the Crystal 
Palace Electrical Exhibition in 1882. Soon afterwards, upon the 
death of his uncle, the business came under his control, and from 
the first he devoted his energies to the progress of electrical work. 
He was, in company with the late Sir John Penderand Sir George 
Elliott, instrumental in forming the Metropolitan Electrical 
Supply Company. At the time of his death he was the only one 
of the original directors remaining upon the Board. 











A New Puoro Coryine Process.—The ‘‘ Blue Print” Com- 
pany, of 128-130, Edmund-street, Birmingham, has sent us two 
specimens of its new patented photo copying process. The 
method is said to be entirely new, and to possess distinct advan- 
tages. The chief feature is stated to be the absence of any 
shrinkage ; the copies are said to be correct scale drawings 
exactly as the original tracing. It is claimed that it is a perfect 
copying method, and that from a good tracing the copies are in 
every way equal to a lithographed drawing—sharp and clear in 
the finest detail—giving a black line on clear white paper. The 
copies may be made on drawing paper, on linen, or on a great 
variety of papers to suit all purposes. They are said to be as per- 
manent as a hand-drawn tracing. 
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SIDE ELEVATION OF CHASSIS 


20 HORSE-POWER PETROL MOTOR CAR. 


Tue 20 horse-power car which was exhibited at the 
recent show at Olympia by Messrs. J. I. Thornycroft and 
Co.. Limited, has an engine of the vertical water- 
cooled enclosed type, designed to run at a normal speed 
of 900 revolutions per minute, and capable of acceleration to 
1400 revolutions. The cylinders are in pairs, each pair 
forming, with its water-jacket, a single casting; the water- 
jacketing extends about half-way down from the top, and has 
been carefully designed to avoid ‘‘ pockets ’’ and allow a free 
circulation of the cooling water. Each piston has four cast 
iron rings. The connecting-rods are of double T section, 
stamped in steel, with gudgeon and big-end bearings, 
phosphor-bronze bushed, the big ends being adjustable. The 
big-end cap brasses are slightly less in width than the bottom 
brasses, thus saving weight and ensuring efficient crank-pin 
lubrication. The crank shaft is of special steel, in one piece, 
with a central bearing between each pair of cylinders; the 
cranks of each pair of cylinders are set at 180 deg. The end 
bearings are each 2?in. long by 1gin. diameter, thus ensuring 
ample surface. 

The forward end of the crank shaft carries the gear wheel 





PLAN OF 


operating the circulating pump, and is further prolonged to | 


the front of the car to receive the starting handle. Its rear | 
end is coned and keyed to receive the fly-wheel clutch. The | 
crank chamber is of aluminium, and is completely enclosed, | 
the internal lubrication being by the ‘‘splash’’ oil-bath | 
method. A special feature of the design is that removal of | 
the crank-chamber bottom cover dves not affect the crank 
shaft, the main bearings being so arranged as to be entirely | 
independent of the cover. The half-speed shaft is actuated 
by the crank shaft, and bears the cams for operating the 
exhaust valves. Between the cam and the end of the valve stem 
a hard steel roller is inserted to diminish friction and wear. 
The centrifugal shaft governor is carried on the crank shaft 
and is wholly enclosed in an aluminium casing ; it regulates 
the speed of the motor by throttling the mixture. The 
induction valves are of the automatic spring-operated type. 
30th induction and exhaust valves are so arranged as to be 
readily accessible for examination, cleaning, and re-grinding 
when necessary. The ignition is electric, by single coil and | 
battery, an improved high-tension distributor being fitted. 
The clutch is of special form and is fitted with a number of 
plates, the friction of which one against the other, when com- | 
pressed by the spring, effects the drive. This clutch runs | 
in thin oil. The crank shaft bears at its rear end a combined 
fly-wheel and internal foot-operated friction clutch, by means | 
of which connection is made at the will of the driver with | 
the main shaft of the gear box, which is placed near the , 
middle of the underframe ; from the gear box to the rear 


| mentary frame below the under-frame proper. 


axle connection is made through a shaft terminating in 
universal joints, whereby the play of the bearing springs is 
absorbed without interference with the driving shaft; this 


' universally-jointed shaft communicates the drive to the rear 


wheels through the medium of the usual bevel and differential 
gearing. The gear box is of aluminium, and the gear wheels 
are compact, bringing the shaft lengths down to the minimum. 
Three forward and one reverse speed are provided ; the highest 
speed is a direct drive through the gear box, thus giving an 
exceedingly silent drive. The steel gear wheels are all of 
large diameter, machine cut, and oil hardened ; they are of 
ample width of face to ensure durabilitv. The rear axle is 
made in two parts, each connected with the fore-and-aft 
drive by bevel gearing and differential gear in the usual 
manner; the bevel and differential gears are completely 
enclosed in a stout gear case. The bevel pinion is of large 
diameter, and all wheels are machine cut. The rearaxle isnot 
subjected to any bending stress between the rear bearing springs 
this being taken by a tubular shaft surrounding the axle 
proper. The bearings of the axle are long phosphor-bronze 
bushes carried within this tubular shaft, and arranged to be 
automatically lubricated from the differential gear case. 
The rear road wheels are attached to the rear axle_by keying 





CHASSIS 


and end nuts. It is worthy of note that the bevel pinion 
terminating the fore-and-aft driving shaft is provided with an 
end bearing, and is not overhung, as is very frequently the 
case. 

The main frame is of channel section pressed from steel 
plate. The engine and gear box are supported on a supple- 
The bearing 
springs are ground plate springs of semi-elliptic type ; they 
are attached to theaxles by strap bolts passing through flanges 
on the latter in the usual manner, and to the underframe by 
forged steel scrolls and links. The leading springs are fixed 
at the front end, and free at the rear end ; the rear springs are 
free at the front ends, but are attached at the rear ends to 
the extremities of a cross spring, which in turn is attached 
to the rear member of the frame, while the rear axle is 
restrained by a radius link connecting the differential gear 
case with the framework. 

The steering is effected by a hand wheel, which carries also 
the ignition, regulating, and governorcontrollevers. On the 
right of the driver there are the change-speed hand lever on 
the Mercédés system; and the brake hand lever, whereby 
band brakes can be applied to each driving wheel in 
emergency. The driver also controls the motor clutch 
through a foot pedal, which releases the motor on being 
pressed forward; a second pedal being pressed forward 
applies a band brake to the fore-and-aft transmission shaft 
just where it enters the differential gear case on the back 
axle. : 


A HYDRO-ELECTRIC POWER STATION IN 
AMERICA. 


One of the latest of the many large and interesting electric 
power generation and distribution systems in the United 
States is that of the Spring River Power Company, which has 
built a water-power plant, generating station, and transinis- 
sion line for distributing power throughout a lead and zing 
mining district, where the mines are owned by individuals 
or small companies, and each has a small steam power plant 
of its own. 

The dam on Spring River is 1250ft. long, part of it being 
an earth embankment, having a concrete heart wall and with 
the slopes paved with stone. This is 850ft. long. The 
remainder of the dam is of concrete, and forms not only the 

| dam proper but also the power station. In the middle is the 

| generating room, on each side of which is a turbine room 

| with eight horizontal Leffel water-wheels. At one end is a 
discharge weir fitted with five Taintor gates of segmental 
form rotating on a horizontal shaft. It will be seen that 
there is no head-race or tail-race channel, the river itself 
being utilised in both capacities. The turbines are in front of 
the dam, and the water passes down through them and through 
vertical draught tubes into the discharge openings 15ft. wide 
on the down-stream side of the dam. The turbines are pro- 
tected by screens supported by a steel framework, and in cise 
of necessity a solid sheathing can be set on this framework, 
excluding the water and forming a dry chamber in which 
the turbines can be examined or repaired. 

The two lines of turbines have their horizontal shafts 
directly coupled to the 1500-kilowatt, 25-cycle, 2200-volt 
revolving-field alternating-current generators, There are also 
two 60-kilowatt, 125-volt, belted exciter units, each of 
sufficient capacity to excite the fields of both generators, 
The switchboard has two generator panels, two exciter panels, 
and a fifth panel for the switches controlling the high-tension 
switches in the transformer house. This house, on the bank 
of the river, contains six 500-kilowatt step-up transformers of 
the oil-insulated, water-cooled type, which transform the 
2200-volt current to 33,000 volts, for transmission to the fan 

| sub-stations, which are brick buildings, each containing three 
oil-insulated transformers—transforming from 33,000 volts 
down to 2200 volts—switching apparatus, and recording 
instruments for use in comparing the output of the sub- 
station with the consumption at the various mines and mills. 
Each sub-station has horn switches by which the sub-station 
can be cut out or the main transmission line broken. The 
sub-stations are so situated that nearly all the important 
mines can be reached by secondary lines not more than 
two miles in length. For the power equipment at the mines, 
motors of over 50 horse-power use the line voltage of 
2200 volts, while the smaller motors are wound for 220 or 
440 volts. 

The main transmission line is 28 miles in length, with 35{t. 
poles spaced 120ft. apart, and set 6ft. in the ground. The 
poles carry three hard-drawn copper wires spaced 44in. apart, 
and arranged in an equilateral triangle, the top wire being 
attached to insulators on the tops of the poles, and the others 
to insulators on a cross arm. The lines are spiraled every 
mile to counteract inductive effects. On the same poles are 
carried the telephone wires, with connections at frequent 
intervals for the portable telephones used by the patrolmen 
and repairmen. The secondary lines, from the sub-stations, 
have 30ft. poles, with stranded copper wires. 

An additional dam, with power station of 10,000 horse 
power capacity, is to be built further down the river, and new 
transmission lines run to neighbouring lead, zinc, and coal 
mining districts. The special feature of this plant is that 
it furnishes power to a large number of separate mine 
operators, who can thus dispense with their individual and 
uneconomical steam plants, small steam plants for single 
mines being usually uneconomical and troublesome, as the 
small output of each mine does not warrant the installation 
of any but the cheapest plant. 








THE INSTITUTION OF CIVIL ENGINEERS. 


“THE MAINTENANCE AND STRENGTHENING OF 
EARLY IRON BRIDGES.” 

At the ordinary meeting on Tuesday, the 11th April, 1905, Sir 
Guilford Molesworth, K.C.1.E., President, in the chair, the paper 
read was ‘‘The Maintenance and Strengthening of Early Iron 
Bridges,” by Mr. W. Marriott, M. Inst. C.E. The following is an 
abstract of the paper :—The paper deals first with the strengthen- 
ing of an iron bridge over the river Ouse, consisting of three spans 
of 117ft. and two end spans of 70ft., the reinforcements consisting 
of extra plates to increase the flange area and provide extra rivets 
for the braces, new cross-girders, and flooring. The bridge was 
thus brought up to modern requirements at a cost of some £5000. 
Next is given a description of the strengthening of a bridge over 
the river Thurne, consisting of three spans, of 79ft. each, which 
necessitated extra plates at all panel points to give extra rivet 
area, new cross-girders and longitudinals, and re-arrangement of 
flooring. The whole of this work was done while traffic was 
running, at a cost of about £2050. A method of reducing the 
stress in old bridges by reducing the permanent dead load is also 
dealt with, and an example isgiven. The author proceeds to state 
the difference, from a maintenance point of view, between iron and 
steel, and records the experience of over twenty years in the pre 
servation of bridges, &c., from rust. After describing various 
methods, he ends by recommending the use of Portland cement 
for the purpose, giving examples of its use, 








NAVIES UF THE WorLD.—A parliamentary return corrected to 
March 31st, 1905, has been issued showing the fleets of Great 
Britain, France, Russia, Germany, Italy, the United States of 
America, and Japan, distinguishing battleships, built and building ; 
cruisers, built and building ; coast defence vessels, built and build- 
ing; torpedo vessels, torpedo boat destroyers, torpedo boats, and 
submarines, built and building. Of battleships, Great Britain has 
59 built and 9 building; France 30 and 6 respectively, Russia 1!) 
and 8, Germany 29 and 8, Italy 16 and 4, the United States 13 and 
13, and Japan6 and 2. Of coast defence vessels Great Britain has 
1, France 13, Russia 12, Germany 11, the United States 11, and 
| Japan 1. Of cruisers, Great Britain has 111 and 20 building; 
; France 57 and 8, Russia 19 and 8, Germany 29 and 8, Italy 25 and 
4, the United States 35 and 9, and Japan 34. Great Britain has 
fewer torpedo boats (91) than destroyers (128), but in other 
countries the position is reversed, France having only 31 destroyers 
and 238 torpedo boats. Russia 40 and 162 respectively, Germany 
37 and 84, Italy 13 and 128, the United States 20 and 31, and 
Japan 21 and 84. Of submarines, Great Britain has 17 and 23 
building, France 37 and 32 respectively, Russia 13 and 14, Germany 
1 and 1, 10 being interned, and the United States 8 and 4. There 
is no figure given for Japan under this heading. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
ADDRESS BY THE PRESIDENT, MR. EDWARD P. MARTIN. 

[x the first place, allow me to thank you for the great honour you 
have done me in electing me President of the Mechanical 
Engineers. It has become almost an unwfitten law that the 
President of this Institution should, on taking up his duties, read 
an address, It is only those who have occupied this position who 
recognise the difficulty there is in choosing a subject that, treated 
generally, may interest the members, The difficulty arises from 
the fact that the addresses already delivered have so ably covered 
the ground that it is not easy to find new interesting subject 
matter. To-day a few minutes may be occupied by endeavouring 
to point out some of the improvements in mechanical engineering 
applied to the manufacture of iron and steel in the particular 
district, and generally during that period in which my experience 
has been gained—improvements which have, by their use and 
appliance, greatly increased the output, and reduced the cost of 

»roduction, and have added so much to the comfort and well- 
fing of the world. Referring to what has been done in the past 
sometimes points out how improvements may be made in the 
present, and in what direction to look for them. 

The district referred to appeals to the mechanical engineer, as it 
was there that Trevithick in 1801 built the first railway locomotive, 
which ran on a tramroad leading from the principal ironworks in 
Merthyr Tydfil to the head of a canal at a place then called 
Navigation, about ten miles away, and it was there that Henry 
Cort’s inventions enabled the people to manufacture good iron 
cheaply, and thus compete as early as 1785 with iron imported 
from Russia, Dowlais then drew its supplies of fuel, ore and lime- 
stone from the hillsides adjoining. The supplies of iron ore were 
obtained from the argillaceous or clay band ironstone of the lower 
coal measures, and frequently from the same opening in the side 
of the hill the iron ore and the coal for smelting it were brought 
out together, The same hillside formed a convenient platform for 
coking the coal, calcining the ironstone, as well as for feeding the 
blast furnaces without any lifts. These supplies continued, though 
in diminished quantities, fora long period. Ironworks cannot exist 
for one hundred and fifty years on the same site without more or 
less exhausting the supplies and advantages which first caused 
that site to be chosen. To-day Navigation—now called by its 
Welsh name Abercyon—supplies coal to both the old Dowlais on 
the hills and the new Dowlais Works at Cardiff. The striking 
contrast that exists in the areas from which raw materials were 
formerly drawn for iron manufactures compared with those of to- 
day deserves attention. The fuel, instead of being drawn from the 
hillside at the back of the Dowlais blast furnaces, is now brought 
from three to twelve miles away, and instead of being practically 
quarried ouf from the side of the hill, is now being worked from 
pits upwards of 750 yards deep, and the iron ore is almost all 
brought from abroad. The cost of the assemblage of material for 
the production of iron and steel is of great importance, as to pro- 
duce a ton of pig iron the weight of materials required varies 
according to the richness of the ore from 34 to 5 tons. 

Old works were nearly always placed near iron ore, fuel, and 
jimestone. To-day, while many of them still enjoy proximity to 
one or other of these supplies, several of the most modern ironworks 
are situated at considerable distances from the materials they use ; 
and this is especially the case with some of the newest works in 
America situated on the shores of Lakes Michigan and Erie. The 
foundation of our iron and steel industry rests upon the supply of 
good and cheap iron ore, and we cannot lose sight of the fact that 
we are becoming more and more dependent for those supplies on 
importations from other countries, and there are few matters 
connected with our manufactures that should cause greater anxiety 
for the future. The demand for iron and steei continues to 
increase, and must increase, at a greater ratio year by year, and if 
a Royal Commission was considered necessary for investigating our 
supplies of coal, it is surely as necessary to look into the probable 
future supplies of our iron ore, as cur imports are daily becoming 
larger, and the known reserves vf first-class cheap ores are 
diminishing, not only in this country, but in many of the countries 
from which we draw our supplies. Even Spain is beginning to 
show that her wealth of iron ore is diminishing, though as this and 
other countries in Europe are being opened by railways, far 
greater supplies are forthcoming, and, fortunately, the enormous 
deposits of Norway and Sweden are being rapidly largely 
developed. Kecently, processes for concentrating what would 
otherwise be inferior ores are being carried out on an extensive 
scale, and will shortly materially assist our supplies, and help 
to meet the increasing demand for first-class ores. The very 
important deposits of Minette ores in French Lorraine, 
Luxemburg and Germany form another of the greatest 
reserves of iron ore Europe es, Itis very fortunate for the 
world that the Thomas Gilchrist process has come to our assist- 
ance, as it enables these large reserves of second-class and other 
inferior ores to be utilised for the production of steel. This pro- 
cess already provides a large proportion of the world’s requirements, 
and will continue to increase in the future at even a greater rate 
than it has done in the past. This question of the rate of increase 
is one that is not generally fully appreciated: my late friend, 
Abraham S. Hewitt, prophesied as far back as 1872, that in 1890 
the world’s product of pig iron would reach 28 million tons ; the 
juantity produced in that year was 27,630,000 tons. He also said 
that at the beginning of the twentieth century the world’s pro- 
duct of pig iron would be more than 40 million tons; it was 
404 million tons, If the world’s requirements continue to 
increase at this rate, we may expect that the world’s production 

of pig iron seventeen years hence will reach about 80 million 
tons. This means roughly that 160 million tons of iron 
ore per annum would be necessary to meet the require- 
ments of the world. These figures are difficult to grasp, and 
perhaps an illustration would bring home to us better what that 
quantity really means. The Bilbao district began exporting iron 
ore about twenty-seven years ago ; its total output from that time 
amounts to about 110 million tons, and the world would therefore 
require, always supposing the present rate of increase continues, 
about a Bilbao and a-half per annum to meet the world’s make of 
pig iron, Where is this to come from! Fortunately, our cheap 
steel enables us to build cheap vessels and so obtain cheap freights, 
and with cheap freights there is no doubt that all our requirements 
will be met, as we have the whole world to draw from for our 
supplies, and even now part of those supplies are being drawn from 
Cuba, and for special manganiferous and other ores India on the 
east and South America on the west, and also New Caledonia in 
the Antipodes, 
_ It has been pointed out how very important a cheap supply of 
iron ore is, as without it the cost of our ordinary everyday wants 
must be increased, much to the detriment of our general welfare 
and progress, One of the most important factors in obtaining 
both large supplies, as well as cheap ores, is, as has been said, 
cheap transport. Our recent visit to’the States will have shown 
you the important advances being made there in dealing with the 
handling and transport of iron ores, especially on the Lakes, 
Although most of the iron-making districts in Europe have for a 
ong time past been dependent, especially for good hematite ores, 
on low freights, up to the present few or no vessels have been built 
for the special purpose of carrying iron ore, such as have been and 
are being built on the Lakes in America, There vessels of the 
largest size, carrying upwards of 10,000 tons of ore, 560ft. long, 
55ft. wide, and 32ft. deep, have been constructed without bulk- 
heads or divisions, and with holds in the form of a hopper measur- 
ing 409ft. long, 43ft. wide at the top, and 25ft. wide at the bottom. 
This system leaves the whole cargo exposed, so that the ore can 
be easily and rapidly unloaded by the Hewlitt and Brown 
machines or shovels. By aid of depdts or bins these vessels 
are loaded in an almost incredibly short s of time. In 
August last the Augustus B, Wolvin was looted with 10,345 tons 


of iron ore in 1h. and 29 min.; but what is still more remark- 
able is, that a cargo of 9945 tons of iron ore was unloaded 
out of this same vessel in July last in 4h. and 6 min. This 
was done practically without manual labour, as, although there 
were fifty men in the hold to work away the ore from the sides of 
the vessel, their work was confined to the last hour, when the ore at 
the sides of the bin was brought nearer the hatches, so as to 
facilitate the unloading. No doubt the condition of the ore, which 
is fine, lends itself considerably to this rapid rate of working. It 
is by such work as this that the cost of freight can be greatly 
reduced ; the capital locked up in the vessel is continually on the 
move earning a return, as the vessel is almost altogether occupied in 
bringing ore in or returning back for another cargo. Figures such 
as these are not approached on this side, and perhaps the best 
example we can show is that of loading coal at some of our Bristol 
Channel ports, At the Roath Dock, Cardiff, 6700 tons of large 
coal have been put on board a vessel in 11 hours, In another case 
11,670 tons of coal were put on board in 3 hours and 45 minutes. 
This coal, however, had all to be unloaded from wagons, and was 
not run out from bunkers, 

Our American friends, when called upon to deal with large 
quantities, seem to recognise the value of specialisation. They deal 
with the problem without preconceived notions, and are perhaps less 
bound by old ideas than we are on this side. The Mesabi ore is 
almost entirely raised and filled by Goliath navvies into wagons 
brought to the face of the workings, which are run from the mines 
to the bins at the loading {port ; from the bins the ore is run out 
into their specially built vessels, and on their arrival the other side 
is unloaded by special machinery, and carried to the works in Pitts- 
burg in special railway trucks carrying 50 tons each, from which 
the ore is again dropped into depots at the blast furnaces, filled into 
skips, and charged into the blast furnace, so producing pig iron 
with a minimum of manual labour, and practically without a shovel 
being used. 

Coke.—Abraham Derby first used coke in a blast furnace about 
1735, and the improvements in coke making were few and slow from 
that time until about a century later, when various kilns and ovens 
of different descriptions were brought into use. A little later 
heating flues were introduced in the bottom of some of these ovens, 
and about 1860 the waste heat from coke ovens was being exten- 
sively used for the purpose of raising steam. To the brothers 
Appolt is due the system of coking coal in a closed retort oven, 
which was first used about that time. This system has been 
improved upon by Coppé, Simon Carvés, Otto Hilgenstock, Kopper 
and others, all of whom have recently contributed to perhaps the 
greatest improvement that has taken place in coking, viz, the 
utilisation of by-products formed in the manufacture of coke, by 
which its cost has been considerably reduced. 

Blast furnaces.—At about the period referred tc, Neilson’s great 
invention of hot blast was used on all blast furnaces except where 
cold-blast iron was specially made. Blast-furnace gas for heating 
purposes had been drawn off by Palmer Budd, of Ystalyfera, as 
early as 1836, but it was not until some time aftor, 1800, when 
Parry, of Ebbw Vale, had introduced his plan of the cup and cone, 
that blast furnaces in this district were generally worked with 
closed tops. The outputs were small even as late as 1853, when 
seventeen blast furnaces at Dowlais working on raw coal only pro- 
duced 1751 tons of pig iron per week. 

Improvements made about this time were gradual, and principally 
consisted of increasing the power of the|blowing engines, the pressure 
and heat of the blast, and the size of the blast furnaces. But, after 
the introduction of the Cowper and Whitwell regenerative hot-blast 
stoves, by which the heat of the blast was immensely increased, a 
great impulse was given in the economy of fuel and also in increased 
outputs. About 1880 our American friends, among whom were 
Gayley, Kennedy, and others, did much towards further increasing 
the makes of blast furnaces. Eight years later, or about fifteen years 
ago, the new Dowlais-Cardiff blast furnaces were designed, and, 
while with the old plant at Dowlais a maximum of 1000 tons had 
been made in one furnace in one week, at the Dowlais-Cardiff 
furnaces an output of over 2300 tons had been produced in the same 
time. This was a great increase on the make of the seventeen old 
Dowlais blast furnaces, but this great increase is small compared 
with the make of some of the furnaces we have recently visited in 
America, where at the Duquesne furnaces 793 tons of pig iron have 
been obtained from one blast furnace in one day, a weekly output 
of over 5000 tons, and a monthly output of 26,659 tons. These 
huge makes have been obtained with saving in fuel and reduced 
labour and cost, and such economies are largely due to the 
improved mechanical appliances used, viz., the introduction of 
larger and more powerful blast engines, greatly increased pressure 
and heat of blast, the use of self-loading skips operated below 
bunkers by electricity, appliances for regulating the distribution 
of the charges at the top of the furnace, cooling arrangements 
for preventing the wear and tear of the linings, and appliances 
for disposing of both the iron and slag produced. Any iron not 
taken away in a molten state for use in the steel works being 
either cast upon machines or on sand beds in the usual way, 
thence handled and stocked by cranes, and then broken up by a 
mechanical breaker as requi The slag is usually either taken 
away molten in ladles, or by disintegration in water reduced to a 
condition that permits of its being handled easily. These and 
other appliances have assisted in increasing the regularity of the 
product, diminishing its costs, and reducing the employment of 
manual labour, 

A new process which seems to promise remarkable results is 
Gayley’s application of dry air blast to the manufacture of iron. 
Those who have had an opportunity of seeing this process at work 
expect further reductions in the amount of fuel required to make 
a ton of pig iron. It is not a little remarkable that as early as 
1825 the question of the effect of moisture in blast was, with other 
matters, the subject of a paper read by Neilson and discussed by 
the Philosophical Society at Glasgow. 

Still further economies may be expected by the use of steam 
turbines for blast engines, but above all by the introduction and 
utilisation of blast furnace gas, as gas from the manufacture of 
coke, for the purpose of raising power for driving blast and other 
engines; this is now being followed with the greatest possible 
interest. The difficulty of cleansing the gas from blast furnaces 
has now been overcome, greatly reducing the wear and tear of the 
engines, and blast engines, worked by blast furnace gas, may now be 
said to be beyond the experimentalstage. Many plants, especially 
on the Continent, are being entirely driven by engines worked 
with blast furnace gas, and it is to these and other improvements 
that we look to still further reduce the cost ot making pig iron. 
It is almost a question whether the manufacture of pig iron may 
not some day be simply reduced to a by-product by the employ- 
ment of gas for producing power in electrical central stations. 

The importance of central electrical stations for power and light, 
from which they can both be supplied as rapidly and as easily to 
the community as gas now is, is only beginning to be appreciated, 
and possibly the time may come when we may be able to transmit 
the power thus developed to distant consumers without con- 
ductors, as Marconi does his messages. The enormous stride from 
the telegraph to the telephone is not much more surprising than 
this would be, 

An important invention of great utility, not usually given the 
attention it deserves, is that of Captain Jones for mixing and 
desulphurising molten pig iron for the production of steel. The 
bringing together, and mixing ina large receiver containing several 
hundred tons of molten metal from different blast furnaces, 
often producing different grades of pig iron, has contributed greatly 
to the ease and regularity with which the Bessemer process can 
be worked, 

Puddling.—Before Cort’s invention of puddling was introduced, 
malleable iron in the South Wales districts was produced by what 
was called the Welsh or Lancashire process, which consisted of 
working molten pig iron on a charcoal hearth with blast; this 








ee continued in use in the district for the manufacture of 
, for making best charcoal tin plates, up to a short time ago, 





when it was practically ousted by the manufacture of Bessemer 
and Siemens steel bars. 

In former years, as I have stated, improvements in the manu- 
facture of iron grew slowly, and generally an ironworks with the 
blast furnaces, puddling forges, and mills, put down by a man’s 
grandfather, did not require serious alteration even by the grand- 
son, until the arrival of the age of steel. The puddlerat that time 
practically regulated the output of the various ironworks, and 
puddling continued to remain much in the same condition it was in 
at the time of itsinvention by Cort, except that Rogers had invented 
the cast iron bottom for puddling on, and boiling pig iron was 
introduced, instead of working refined metal. Many serious 
attempts were made to lighten the very heavy labour of the 
puddler, and to increase the output. Tooth, Menelaus, and Danks 
were almost successful ; but to-day, though there is still a large 
amount of puddling done, little has been effected towards assisting 
the heavy work of the puddler. 

With the introduction of steel, general improvements have been 
numerous and continuous, and perhaps one of the greatest taxes 
on the iron and steel maker of to-day is the frequent sacrifices he 
has to make of what is termed old plant to make room at great 
expense for machinery that is newer and up to date. Most of 
these changes have taken place since about 1860, but, when discuss- 
ing the improvements made in this and other countries, it should 
not be forgotten that most of them originated in this country, 
though it would not be easy to apportion the credit due to the 
different men whose inventions are connected with the progress 
made in the various mechanical appliances in the production of 
iron and steel. 

It is difficult to appreciate what the world would be to-day, 
but for the inventions of Bessemer and Siemens. Without them 1t 
is a question whether our present railways would have been in 
existence, as the difficulty of supplying iron rails would probably 
have taxed the trade of this and other countries beyond their powers. 
In any case, railways would not have been avle to carry, with the 
safety, ease, and at the great speeds they do, the enormous traffic 
they now have to deal with. But for steel rails, the work of even 
keeping the switches and crozsings of our large terminal stations in 
repair would not be easy. The durability of steel rails is such that, 
notwithstanding the enormous increase of railways, rail makers have 
frequently to tind other uses to keep their men and mills fully 
employed. It is the introduction of the Bessemer process, followed 
later on by the Siemens process, which has caused the great changes 
and improvements that have been made in the manufacture of steel. 
Bessemer gave his process to the world at the British Association 
meeting at Cheltenham in 1856, and within a few days of his 
reading that paper, experiments were made at Dowlais by Menelaus, 
Williams and Riley, which were so encouraging that Bessemer 
went to Dowlais to carry out his process. At that time he was 
under the impression that his process could treat any class of pig 
iron with success, and he was not aware that iron containing any 
large amount of sulphur and phosphorus could not make good 
Bessemer steel. Bessemer had admitted this in writing to myself 
and others. Unfortunately, when he made his first experiment at 
Dowlais, a convenient refinery was placed at his disposal which 
happened to be fe:l from a blast furnace making cinder pig iron. 
The result of the experiment was most discouraging ; the ingots 
could scarcely stand the heating in the furnace, and fell to pieces 
in the rolls. An analysis of cne of the ingots now at Dowlais is as 
follows :— 
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After Bessemer had discovered that it was necessary to work 
with pig iron as free as possible from phosphorus and sulphur, he 
followed up his invention by introducing special mechanical! devices 
for dealing with his process, and few inventions have been presented 
to the manufacturer so fully equipped as was Bessemer’s. His 
arrangements for working his plant by bydraulic power practically 
remain the same as when he started them. His converters, his 
blast arrangements, his casting ladle, together with the cranes, 
although in some degree improved upon, remain much the same as 
they were when he first brought them out. Indeed, but for his great 
invention of steel-making, Bessemer would have shone as a first- 
class mechanical engineer. Theconverters used in his process to- 
day have been largely increased in size, as it has been found that 
steel ingots of large size can be dealt with, by the aid of mechanical 
appliances, with much greater ease, less manual labour, and _ less 
cost than was the case in rolling iron rails of a few hundredweights 
weight in former years. 

The adoption of driven rollers before rolls, improvements in 
shears for cutting ingots, the enormously increased power and speed 
of the engines, the heating of the ingots by gas in vertical furnaces, 
instead of charging them on their sides, the convenient placing of 
the cogging, roughing and finishing rolls, have all tended to 
increase the output of the mills, so much so, that a month’s make 
of the old iron rail mills is surpassed by the make of one of the 
modern steel rail mills in a turn of twelve hours, 

Cort’s invention of rolling bars is only about 120 years old, and 
about that time the engine invented by James Watt was rapidly 
coming into use. Up to that time, bars were drawn out under tilt 
hammers—acostly and laborious process, The first wrought iron 
rails are said to have been rolled at Pen-y-darran Ironworks, 
Merthyr Tydfil, and as an instance of how conservative engi- 
neers were in those days, although it would have been far 
easier to have rolled the rails as straight bars, they were 
rolled fish-bellied every 3ft., in imitation of the old cast iron 
fish-bellied single-headed tram plates. The men named them 
‘‘ jumpers,” as they came out of the rolls in a very erratic manner. 
The rolling of iron rails brought in the use of what was then con- 
sidered steam engines of the heaviest description. A fair example 
is one erected at Dowlais, called the Big Mill, built more than 
seventy-five years ago, and is still working. It isa beam engine, 
with a cylinder 40in. in diameter and Sft. stroke, geared, and 
driving the rolls about 60 revolutions per minute. It may interest 
you to be told that it was in this rolling mill that the first 
Bessemer steel rail was rolled from a steel ingot 10in. square, 
which had been made at Baxter House, London, by Bessemer, from 
Blaenavon cold blast pig iron. The foliowing is an analysis of a 
piece of the rail in the author’s possession :— 


ee eee ee er eC mere, 
Mangane:e a ae at ee @e eg> de <a ae 
Silica.. < ae ee Ge ae rae ae “eer ee oan ” 

IE an. as ea sk eee as as, ee ne ae (OO 
Phosphorus .. .. «2 os ce «co cs co ce O-425 
BARONS cat es ts et ee es ee os 


| ee a ee ee 

It is of great interest to note that this rail was made without the 
addition of any manganese, 

The Big Mil! engine was followed by the erection of some very 
large coupled beam engines, having cylinders 45in. in diameter and 
10ft. stroke; the driving wheel was 25ft. in diameter, the 
teeth Sin. pitch and 2ft. wide on the face, and worked with a boiler 
pressure of 50 1b. to the jinch. This engine was built with the 
intention of driving two mills, one an ordinary rail mill, and the 
other a mill for rolling girders, in which four rolls were set in one 
housing, the two middle rolls being on the same level, and the bar 
being passed to and fro without the engines being reversed. The 
erestion of this mill practically marked the end of large engines for 
the purpose of rolling iron rails. When the Bessemer process 
began to be worked in 1865 at Dowlais on a large scale, these 
engines were used to cog the ingots and then roll them into rails. 
Cogging or rolling steel ingots was first introduced at Dowlais 
about 1866, and in 1879 these engines were replaced for the purpose 
of cogging by more modern coupled horizontal reversing engines— 
an inyention of one of your previous Presidents, John Ramsbottom, 
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and further improved by another President, Windsor Richards. 
Soon after that time hammering ingots for making steel rails 
practically ceased. 

What Bessemer did for the rail maker Siemens a few years later 
did for the plate and structural steel maker. When making steel 
by the Siemens process first began furnaces of 4 or 5 tons were 
usually used ; to-day, furnaces of 40 to 50 tons are not uncommon, 
while there are many very much larger. The production of 
Siemens steel in this country has rapidly increased, so much so that 
open-hearth steel has, during the past year, almost doubled that of 
Bessemer. The Thomas and Gilchrist invention of basic steel has 
increased the make of Siemens basic steel to a much greater extent 
than Bessemer basic steel, notwithstanding the large use of the 
Bessemer process for making steel on the Continent. Next to the 
invention of Bessemer and Siemens, the invention of the Thomas 
and Gilchrist basic process is probably one of the greatest 
improvements that has been made. The world’s production of steel 
ingots in 1902 was about 33,350,000 tons, of which no less than 
14,290,000 tons were of basic steel, and, as has been said before, 
the whole of this has been made from a quantity of pig iron that 
could not have been profitably used by the original Bessemer or 
Siemens process. 

Another invention from which much may be expected is the 
Talbot continuous steel process, which enables large outputs to be 
produced, and from a quality of pig iron not sufficiently good for 
making Bessemer and Siemens steel. Furnaces of enormous size 
have been erected for the Talbot continuous process, some con- 
taining as much as 200 tons of molten metal, and turning out an 
average of over 1200 tons per week. As has been before stated, 
the value of this system is that it enables pig iron of various 
qualities to be used to advantage and at the same time to produce 
a high-class quality of steel. It will not surprise those who have 
had an opportunity of watching this process that it and similar 
methods may cause as great a change in the manufacture of steel 
as the adoption of the Siemens furnace has affected the output of 
the Bessemer. 

The improvement in mills rolling steel to-day, compared with 
the mills rolling iron rails in the sixties, is very striking. The 
maker of iron rails of about 600 tons per week has now been raised 
to over 5000 tons. Instead of the old iron rails weighing about 
4 ewt. and being rolled in lengths of 24ft., ingots are now cast 
weighing upwards of 24 tons ; they are rolled into lengths of more 
than 200ft., and are cut to any required length from 20ft. to 60ft. 
No doubt the principal cause of the increased output is due, 
among other things, to the larger number of rolling-mill engines 
employed, as in the old iron mills they never exceeded two, viz., 
an engine for the blooming and an engine for the finishing mill, 
whereas in modern steel rail mills it is usual to have at least three 
engines, one for the cogging, another for the roughing, and another 
for the finishing rolls. In some cases this work has been divided 
among four or even five engines. The mill at Dowlais is laid out 
with three engines, and is capable of turning out, if supplied with 
steel, about 5000 tons of finished rails per week ; but what is 
peculiar is, that this quantity of steel can be turned out at this 
mill with fewer men than would have been necessary for the 
making of 600 tons per week of iron rails in the mill that occupied 
practically the same ground and was under the same roof. At the 
cogging rolls a bloomer and two boys working the live rollers and 
manipulators deal with the whole weight of the material to be 
rolled. The bloom is then transferred to the roughing train, 
where no hand labour whatever is used in turning the bar or 
moving it from one groove to another, this work being done by the 
live rollers on each side of the rolls, assisted by an Evans and 
Lewis manipulator, the whole of which arrangement is worked by 
two boys. The bloom, after being roughed out, is transferred to 
the finishing train, where two other boys working the live rollers, 
and with an Evans manipulator, finish the rail. Two men look 
after the roughing and finishing trains, watch the section, and 
attend to the adjustment of the rolls, and have little or nothing 
else to do. At an iron mill there were at least twelve or thirteen 
men employed for one-eighth of the output. 

In addition to the engines being made much more powerful than 
formerly, running faster, using higher pressures of steam, assisted 
by driven rollers and manipulators, improved shears for cutting 
ingots, quick saws for cutting rails to lengths, skids for handling 
the hot rails on the cooling beds, straightening presses, drills, 
grinds, and other tools for finishing the rails, these, with other 
mechanical appliances, have made it easier to roll 5000 or 6000 tons 
of steel rails per week than it was formerly to make 500 or 600 tons 
of iren rails per week. 

I have already referred to the probable improvements to be 
effected by the use of blast furnace gas in gas engines, but one of 
the latest ideas, which is about to be carried out on a very large 
scale with regard to rail mills is, that the roll shall be driven by 
motors, whose power will be developed by gas engines driven by 
the gas from the blast furnaces. The power thus obtained will be 
delivered as current to motors at the rolls, to which they will be 
connected by gear, and will supplant the present steam engines 
now in use for driving these rail mills. 

The improvement in plate mills for rolling steel plates is as 
great as that which has taken place in the steel rail mill. Five 
and thirty years ago a plate mill in this district making 100 tons 
of plates per week was considered to be doing fair work. To-day, 
a mill making a similar class of steel plates, but of much larger 
area, is turning out easily about eighteen times that quantity, and 
in America the enormous make of 450 tons has been rolled in twelve 
hours. These large quantities are again due to improvements 
brought about by mechanical appliances for handling large ingots 
or blooms weighing as many tons with greater ease than was for- 
merly the case when the weight of the ingots was only cwts. 
handled by manual labour. Reference has not been made here 
to the large masses used for producing heavy armour plates or 
shafts. What this advance means may be shown when it is called 
to mind that Krupp was considered to have done marvellous 
work in showing an ingot weighing about a couple of tons at the 
Exhibition in 1851, though it must be remembered this was 
made from crucible steel. To-day ingots can be made of almost any 
weight, and their size is practically governed by the power of the 
appliances used for moving them. At the St. Louis Exhibition a 
model was shown of a cylinder weighing 150 tons, which had been 
castin nickel steei for a 10,000-ton forging press. Ingots of 60 tons 
weight for armour plates are not infrequent. In plate mills the 
improvements in rolling engines, the adoption of universal rolling 
trams, enormous hot slab shears, cranes of all descriptions for 
handling, charging, and drawing material from heating furnaces, 
cooling and straightening roller tables, cold shears capable of 
cutting plates up to 2}in. thick, cooling floors fitted with castor 
rollers, by which these heavy plates are easily moved, have all con- 
tributed to the great outputs of steel rolling mills, and have enabled 
steel plates to be produced at prices not dreamt of in former years. 
This, in its turn, has had a beneficial effect on shipbuilding, so that 

ssels are to-day being built of this splendid material at a lower 
cost than perhaps at any previous history of the trade. The 
reduced price of plates has again re-acted on the cost of vessels, A 
former president, Sir William White, has pointed out the great 
advantages the use of steel has conferred on the shipbuilder. 
Indeed, few improvements can be mentioned which do not in some 
way favourably affect either the cost or the output of materials 
required by mankind, 

While referring to the improvements in making steel plates and 
rails, one must not omit to mention the great strides made of late 
years by hydraulic forging. The forging press has been much im- 
proved upon. Hydraulic presses of 5000 and even 10,000 tons are 
not uncommon, and for working large masses the hydraulic forging 
press seems to have almost replaced the steam hammer. A well- 
known name in this Institution, Benjamin Walker, had much to 
do with the progress of this invention. While considering forging 
of large masses of iron and steel, it is not easy to forget the impres- 
sion caused by first seeing the Iron Pillar at Delhi. This column 
of wrought iron, which is 16in, in diameter, of which 22ft. are 





above the ground, and which is said to be 50ft. long, and weighing 
about 18 tons, is finished perfectly round and smooth with an 
ornamental top, and was made many centuries ago from iron pro- 
duced direct from the ore, and built up piece by piece. Remem- 
bering the facilities men had in those days for first forging and 
then welding together such an enormous mass makes one take off 
his hat to the ironworker of those days, who must also have been 
a mechanical engineer such as we should wish to know even in 
these times. It is questionable whether the whole of the ironworks 
of Europe and America could have produced a similar column of 
wrought iron so short a time ago as the Exhibition of 1851. 

Another matter that should be mentioned is the progress made 
in electrical smelting, Although this may not be applied largely to 
ordinary steel making, there is little doubt that it has a large tield 
open before it for the production of valuable iron alloys. 

In the few remarks made frequent comparisons have been drawn 
between what is being done on this side of the Atlantic and what is 
being done in the States. The recent visit of our Institution, under 
the guidance of its able Past-president, Mr. Wicksteed, to that great 
country, must be held as the reason for this. But although calling 
your attention to their large outputs, it by no means follows that 
methodsand outputs so suitable and successful in the States, with its 
immensearea, great population, and protected markets, would prove 
successful on this side. The United States are not infrequently 
referred to almost as though they were of the size and importance 
of English counties, not as they really are, of the size and import- 
ance of European countries. Great Britain, with its area of 
120,000 miles and 43 million inhabitants, cannot compare with 
the United States with its 3,622,933 square miles—practically the 
size of Europe—with a population nearly double that of Great 
Britain, and increasing at the rate of nearly two millions every 
five years. The requirements of such an enormous new country, 
with such an active population, can account for a new steel works 
being laid out to produce 7000 tons of pig iron daily, with gas 
engines to provide 40,000 horse-power, and to produce one million 
tons of steel ingots perannum. In this country the great ques- 
tion would be, not so much how to produce these large quantities, 
as to dispose of them profitably when they were made. The 
system in the States of specialising various classes of mechanical 
engineering has struck most of us. May this not be principally 
due to the great advantage they possess of having an enormous 
protected market at their doors ! 

Looking back to the numerous inventions that have recently 
taken place, one may perhaps regret having lived one’s life too 
soon, as, notwithstanding all the grumbling and growling that goes 
on in this world of ours, we are enjoying~comforts such as our 
ancestors never dreamt of, and we move from place to place with 
speeds that were only imagined in the ‘‘ Arabian Nights.” 

The engineer's life is, no doubt, a strenuous one, but one of the 
rewards of the mechanical engineer is that whatever improvements 
he may make to benefit himself, he is certainly benefiting the rest 
of mankind. Every labour-saving device has contributed towards 
easing the toil of thousands, and has at the same time greatly 
increased the opportunity of employment, and the well-being and 
happiness of the world. 








THE SHALLOW-DRAUGHT STEAMER 
NAPARIMA, 


In our issue of the 10th March last we gave, at the time of 
her launching, a description of the shallow-draught steamer 
Naparima, which has been built by Sir John I. Thornycroft 
and Co., Limited, for service between San Fernando and 
Cedros, in the Gulf of Paria, Trinidad. On Saturday last we 
were invited, together with a number of guests, to make a 
trip down the river on this vessel. We may recall, perhaps, 
the principal characteristics of this handy little boat. She 
is 140ft. long, and has a beam of 21ft., her depth being 21ft , 
and her draught, with a load of 42 tons, 3ft. Her guaranteed 
speed with this load is 13 knots. During some parts of the 
trip she was certainly running quite up to this speed. She 
has twin screws working in tunnels, each propeller being 
driven by a set of triple-expansion engines, having cylinders 
9in., 13in., and 204in., by 1lin. stroke. There is one water- 
tube boiler of the ‘‘ Express ’’ type, capable of working at a 
pressure of 180 lb. to the square inch. At this pressure each 
of the engines is said to develop 235 indicated horse-power at 
a speed of 320 revolutions per minute. The propellers each 
work in a tunnel, and about one-third of their diameter is 
out of water when the vessel is at rest. When, however, the 
engines are started the air is driven from the tunnels by the 
action of the propellers, which then revolve entirely in water. 
During the whole trip the engines worked with the utmost 
smoothness, and the run was a success in every way, besides 
being a most enjoyable outing. The vessel is wonderfully 
complete in its arrangements, and is fitted with almost every 
conceivable convenience for the use of passengers. She is 
double-decked, the upper deck occupying rather over half the 
total length, and being covered by an awning of wood. ‘Lhere 
were two features which we noticed during the run. The 
first of these was a wonderful freedom from vibration, and 
the other was the handiness of the craft. Sitting on deck, 
right over the rudder post, when full speed was being made, 
practically no vibration at all could be felt, and there was 
ample opportunity for observing the steering qualities of the 
boat in the crowded below-bridge reaches of the river with a 
fast ebb tide running. We understand that the Naparima is 
to be taken out to Trinidad under her own steam. Just 
before the trip commenced the 40ft. motor torpedo launch 
which Messrs. Thornycroft exhibited at the recent show at 
Olympia came down the river from Chiswick. We fully 
described and illustrated this fast little launch on page 196 
of our issue of February 24th last. She is propelled by a 
four-cylinder 120 horse-power engine, running at 900 revo- 
lutions per minute. She is fast and easily steered. She 
carried a dummy torpedo on board. 








NOTES FROM SOUTH AFRICA. 
(By our own Correspondent.) 
JOHANNESBURG, March 10th, 1905, 

A STEADY improvement in commercial matters has to be 
reported—slow, it is true, but none the less certain. A 
promising feature is that mining material merchants 
continue to report that the mines are purchasing more freely 
all descriptions of general requisites for their up-keep. This 
applies not only to the Rand, but also to Klerksdorp, 
Malmani, and other outside mining districts, 

Competition continues very keen, and one commercial 
reviewer reports that, in consequence, the methods of con- 
ducting the business of supplying the mines are undergoing 
alteration, the changes being the outcome of expertence, and 
conducive to economy. Local buyers have become very 
expert in matters relating to the cost price at the factory, the 
shipping and coast charges, as well as the competing railwa 
rates, and ‘‘bottom’’ prices are pretty accurately gauged. 
To meet these up-to-date conditions, the merchants are 
using the facilities of the coast warehouses for storing 





purposes to an increased extent, and consigning orders direct 
from the coast to the mines, and thus saving the handling 
charges in Johannesburg. This all assists in the great 
movement in the direction of the lowering of mining 
working costs, which is certainly taking place, and which 
will just as certainly prove successful. 

The gold production for the Transvaal for the month of 
February was declared by the Chamber of Mines to be 
368,811 oz., of the value of £1,545,371. This shows a 
decrease of 5447 0z., of value £23,137, in comparison with 
the January returns. There is a decrease in the Rand pro- 
duction, but actually an increase in that of the outside 
districts. The gross shortage is easily accounted for by the 
shortness of the month under review. The Chamber of 
Mines analysis for January shows the ‘ milling’’ days as 
28-97, while for February the figure is 26°62. The 
difference of 2°36 working days may be estimated as re- 
presenting a loss in production of over 26,000 oz., so that the 
small shortage of 5447 oz. really represents an increased rate 
of production during February. 

The labour return for last month is the most satisfactory 
yet received. The number of natives recruited amounts to 
no fewer than 14,627, or 2900 better than the best month 
that the Native Labour Association ever had. Owing to 
natives leaving at the expiration of contract, the net gain 
for February was 7922, this being also much above the 
previous best recorded. As regards Chinese labour, the 
month showed an increase of 5844, making the total 
number at the end of Kebruary equal to about 33,000. 

The number of stamps ‘‘ dropping ”’ during February was 
6281, this being 211 more than in the record month of 
August, 1899. The value of gold produced is still a little in 
arrear—in fact, to the extent of £176,000 — but this is 
accounted for in the lower value of the ore per ton milled 
—average. In the present month, however, it is a pro- 
bable that all previous performances will be eclipsed. 

It was decided by the Johannesburg Municipal Council 
this week to raise a new loan of 24 millions, which is to 
carry interest at 4 per cent. The loan is to be sold to the 
National Bank at £97 16s., and this is considered very satis- 
factory in local circles. A sum of £1,705,000 of the new loan 
has been allocated as follows: — Tramway and lighting 
scheme, £900,000; expropriation of land and improvement 
scheme, £200,000; sewerage scheme, including purchase of 
necessary land, £280,000; water supply, £325,000. The 
balance is to be used for sundry purposes, including road 
construction. This new loan, together with the previous 
one of three millions, makes the total indebtedness of th: 
municipality £5,500,000. Of this sum practically one million 
goes to pay old debts, and discount and charges of raising the 
loans, and the remainder has been, or will be, spent some- 
what as follows :— 
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1,314,100 


Insanitary area improvement scheme 
Trams snd lighting. . ca es ee 
Sanitary sewerage .. 
Road construction .. 
Storm-water drainage .. .. .. -. 
Water supply distribution scheme .. 


150,000 


own ted ) 
145,921 


Sundry works es 
WE oc, sewne dein 4,500,640 


The rope accident which occurred at the Robinson Deep 
Gold Mining Company nearly a year ago still remains very 
prominently in the minds of Rand mining men, and all 
possible attention has been paid to, not only the ropes, but 
the whole of the winding plant, in order to make the trans- 
port of persons up and down mine shafts as safe as possible. 
The local press has even put forward the suggestion of com 
pulsory rope inspections by Government officials, but no steps 
have been taken in this direction up to the present. The 
Transvaal Government has, however, quite recently appointed 
a Commission to thoroughly inquire into the present practice 
in the matter of conveying persons in mine shafts, more 
especially with reference to:—(1) Winding ropes, their 
structure, examination, and preservation. The best method 
of testing their strength ; the best method of attaching the 
rope to its load. (2) The reliability and adaptability of 
safety catches and appliances in shafts. , 

The Commission appointed is a very strong one, including 
some of the most prominent mining and mechanical 
engineers on these fields, and its labours are practically 
certain to include the actual trial of a large number of safety 
appliances under the most severe working conditions. 

In the scientific associations the matter has not been lost 
sight of. In December last there was a valuable paper read 
by Mr. W. S. Thomas, ‘‘ Notes on the Corrosion of Wire 
Ropes by Mine Water,”’ and the author published therein the 
results of some experiments that he had conducted, which 
showed that the deterioration due to corrosion might be 
phenomenally rapid. Early this month, in the Transvaal 
Institute of Mechanical Engineers—lately the Mechanical 
Engineers’ Association of the Witwatersrand—there was a 
very complete paper, entitled ‘‘ Wire Ropes used for Winding ; 
their Strength, and some Causes of its Deterioration.’ This 
treatise was prepared by Messrs. J. A. Vaughan and W. 
Martin Epton, both of the Government Department of 
Mines. The writers gave their experiences in the testing of 
a large number of rope samples, both old and new, and alsc 
stated their views as tothe proper methods of examination ol 
a winding rope in a shaft. There is the certainty of a very 
thorough discussion on this paper, and it is trusted that 
advance on present practice will result. 








THE MEASUREMENT OF VACUUM.* 
By C, TURNBULL, 

Tur invention of the steam turbine has given us an electric 
generator taking up little space even for enormous outputs. We 
are also able to obtain single boilers which will give us as much as 
40,000 lb. of water in an hour in an economical manner, although 
taking up small floor space. But while many of the problems of 
other days are being solved, the greater problem still confronts 
us—namely, that the price for electrical energy has gone down to 
limits that were almost undreamt of, and it is likely to go down 
still farther. We must, therefore, look to the saving of at present 
neglected losses to pay our way in the future. Given large and 
efficient engines and boilers in the station, one of the chief problems 
will be to move very large quantities of coa), oxygen, and condens- 
ing water in the most economical manner. Indeed, I have nodoubt 
that we will soon see the same attention given to instruments 
showing the composition and temperature of flue gases, the amount 
and temperature of condensing water, and to the actual vacuum 
at the engine exhaust, with a view to the regulation of the results 
in a proper manner, that is now given to the switchboard 
instruments, 


~ * Paper read before the Newcastle Local Section of the Institution of 
Electrical Engineers, 
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1 would particularly direct your attention to the measurement 
of vacuum. While this is becoming one of the most important 
things in the whole station, its measurement at present is obtained 
in a most unsatisfactory and indirect manner. The vacuum 
gauge in common use measures the difference between the con- 
denser pressure and the atmospheric pressure. It is, therefore, 
necessary to read the barometer as well as the vacuum gauge to 
got at the true result. Thus, with a vacuum gauge at 25in. and 
the barometer at 30in., the actual pressure of the condenser is 
bin., and this 5in. is the only quantity that really concerns us. 
(The term ** percentage of vacuum,” which is sometimes used, is 
quite wrong.) Unfortunately, this fact seems to have been covered 
up agood deal, A high barometer helps tv make a high reading 
on the vacuum gauge, and people sometimes seem to like it accord- 
ingly, yet theincreased atmospheric pressure probably decreases the 
actual vacuum. The lower the barometer is the better will be the 
actual vacuum, although the vacuum gauge will show a worse result. 
What we require, then, is an instrument which will fulfil the 
following requirements :—(1) It must show the actual pressure in 
the condenser quite independently of the pressure of the atwo- 
sphere; (2) it must be quite accurate in its readings, and not 
liable to go wrong, 

The first requirement would be met by an ordinary Bourdon 
gauge with an exhausted tube—or a similar arrangement to that 
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used in the aneroid barometer—but with the case of the instrument 
connected to the condenser. This will measure the actual pressure 
at the exhaust, quite independently of the pressure of the 
atmosphere. Another, and perhaps better, way is to make use 
of the ordinary mercury barometer, only it must be connected 
up properly. As ordinarily used—Fig. 1—the mercury column 
balances the difference between the condenser pressure and that 
of the atmosphere. If we connect up as in Fig. 2, the mercury 
column will show simply the actual pressure in the condenser, 
and quite accurately. When the mercury rises 4in. in the tube, 
it means just that there is a pressure in the condenser which 
has an effect upon the back of the piston of a reciprocating 
engine as if the piston were lifting a layer of mercury 4in. 
deep. I think that this concrete idea helps us to understand the 
reality of the stuff left in a 26in. vacuum, and how it is that good 
work may be got out of this stuff if it is allowed to flow into a still 
lower pressure, For most purposes, with the Fig. 2 instrument, a 
10in. tube is quite long enough, for this will show a vacuum as low 
as 20in. The instrument can therefore be made in a neat and 
cheap form, The idea is not new, of course, but so far as 1 know 
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it has not come into common use. Whether or no it would be better 
to speak of a 29in. vacuum as being a lin. back pressure time alone 
will show. 

Position of gauge.—It is to be noted that the reading of any 
vacuum gauge is materially altered by its position. If it be 
placed low down, then water will collect in the tube ieading to 
it, and the weight of the column of water will affect the reading. 
Probably this fact often accounts for the difference of reading 
between the gauge on the engine exhaust pipe and the gauge 
on the condenser, as much as the drop of pressure between the 
two due to loss in the connecting pipes. 

Seeing the enormous importance of good vacuum with large 
turbines, I have thought that the subject would prove worthy 
of your interest to-night. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ° 

(From our own Correspondent.) 

THERE is still a quiet growth of activity in the engineering and 
related trades of Birmingham and the district. The improvement 
manifests itself, amongst other ways, in an increased demand for 
materials. Engineers, boilermakers, and structural engineers are 
buying a larger tonnage of steel plates, angles, tees, and sections 
generally than has been the case for some time. This increased 
buying of materials reflects the greater demand which these trades 
have recently experienced for their own products. Taking things 
as a whole, there is a distinct improvement upon the volume of 
work experienced at this time last year. hether, however, 
business is yet much more profitable is extremely doubtful. Still, 
even in this connection, indications are not wholly wanting that 
the worst is past. 

_ Locomotive builders hereabouts view with satisfaction the 

information this week that a Lancashire firm has secured an order 

for thirty large six-wheeled locomotives for the Indian State Rail- 
ways, and that in face of severe foreign competition. The same 
firm has also carried off contracts for Buenos Ayres for fifteen 
large compound freight engines, each having eight-coupled wheels. 

One of the most remarkable features of the improvement in the 

engineering trades is the increased demand for locomotives at the 

present time. The export returns show an augmentation of over 


time last year. Even Germany has been a customer. In fact, the 
European demand generally has been better. The Indian demand 
has been the best, but from South Africa, Australia and New 
Zealand, it is to be noted, the demand has been scarcely so good 
as a year back. Stationary engines have gone in large numbers to 
Germany, Belgium, the United States and India, but the revival of 
demand from South America has been most marked. 

Engineers note this week that copper is improving a little, but 
the movement is very small at present, and the cash price of 
Standard keeps at #67 7s. 6d. per ton. It is encouraging, 
however, that American advices are generally favourably inter- 
preted. Statistics disclose no striking features, but it may be 
noted that in the first half of April the receipts of copper in 
England and France have totalled close on 11,000 tons, against 
21,117 tons for the whole of March. All the deliveries, on the other 
hand, amounted to 10,600 tons in the first half of this month, as 
against 21,500 tons for the entire of last month. The result is that 
the total supplies ncw stand at 17,125 tons, as compared with 
16,745 tons at the end of last month. 

Traders, almost as much as politicians, discussed this—Thurs- 
day—afternoon in Birmingham with marked animation the pro- 
babilities of the Fiscal negotiations between the two branches of 
the Unionist party. The attention was the greater, since Mr. 
Claughton, the chief agent for the Earl of Dudley’s immense 
mineral and iron interests in South Staffordshire, and who is the 
selected Unionist candidate for Dudley at the next election, has 
just declared that the Fiscal question is the most important at 
present before the trade and industry of Staffordshire. The want 
of employment in some of the Midland iron and allied industries is, 
he state:, being felt more keenly every year. Local iron and steel 
masters and other works proprietors now realise more intensely 
than ever before what a serious thing it is for trade that many 
of the largest consuming markets should, in consequence of the 
present high tariffs, be practically closed against them. It was the 
want of markets that was driving the iron trade to the conviction 
that something must be done. A striking instance of what 
a protected country could do in a few years was seen in the 
event that the United States had made a boast that its exports 
had never been so large as up to the end of February last. 
Simultaneously, their imports were only half what they were twenty 
years ago. 

At the Spring Vale blast furnaces, Bilston, of Sir Alfred Hickman, 
Limited, negotiations which have been going on between the com- 
pany and the Blast Furnacemen’s Federation have just resulted 
in the arrangement that in future, instead of the men working two 
twelve-hour shifts as hitherto, the work will be divided into three 
shifts of eight hours each. Thus the leading South Staffordshire 
pig iron concern comes into line with North of England practice. 

Tramway engineers hereabouts are commenting this week on the 
circumstance that the supply of steel pointsand crossings required in 
the lay-outs and special work of the Birmingham new tramway 
system are to come from Sheffield. The order for these materials 
has been secured by Hadfield’s Steel Foundry, and the material is, 
it is understood, to be of the firm’s ‘‘ Era” manganese steel. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manch:ster.—There was by no means a large attendance on 
‘Change on Tuesday, and, as usual there, a holiday feeling was 
apparent. There is scarcely anything to be added to our last 
letter. The active and excited state of Cleveland warrants, 
accompanied as it has been by rapid fluctuations, has commanded 
attention, but has caused little or no feeling here. Consumers 
only operate on a comparatively small scale, and there is some 
running after the few orders which have been given out. 

The local labour statistics, while not distinctly encouraging, are 
fairly good on the whole, and fully support the reports given of 
machine tool-making, textile machinery, and the electrical depart- 
ment being generally well employed. Briefly it may be stated 
that the engineering trades are better than they were a month 
ago, although the greatest percentages of unemployed in Lancashire 
are in Manchester, Oldham, Bolton, and Blackburn. T&king the 
Manchester and Liverpool districts as a whole, trade generally was 
worse than a year ago, but machine tool makers in the Manchester 
district reported it fairly good, with some overtime in the textile 
branch. Oldham, Bolton, and Blackburn shared in tie improve- 
ment. 

Quotations for pig iron are:—Lancashire No. 3 foundry, nomi- 
nally, 53s. to 53s. 6d.; Lincolnshire, 51s. 6d.; Derbyshire, 52s. to 
523. 6d.; Staffordshire, 53s.; Middlesbrough, open brands, 57s. 4d. to 
57s. 7d. Scotch :—Gartsherrie, 57s. 9d.; Glengarnock, 55s 9d.; 
Eglinton, 55s. 3d., delivered Manchester. For delivery Heysham, 
Scotch is quoted :—-Gartsherrie, 55s. 6d.; Glengarnock, 53s. 9d. ; 
Eglinton, 53s.; West Coast hematite, 58s. 3d.; East Coast ditto, 
56s., both f.o.t. In forge iron there is still little movement, and 
it is obvious that buyers will not pay the present list prices. 
Quotations are nominally :—Lancashire, 51s. 9d.; Lincolnshire, 
48s. 9d.; Derbyshire, 49s., equal to delivery Warrington. Finished 
iron remains steady. Bars, £6 5s.; hoops, £7 to £7 5s.; sheets, £7 
to £7 7s. 6d. 

Steel products rather quiet, but there is a steady inquiry. 
English billets, £4 10s. to £4 12s. 6d.; German ditto, £4 7s. 6d.; 
hoops, £4 5s. to £4 10s., delivered Manchester. There is a rather 
stronger tone in raw copper, but in the manufactured article prices 
remain unchanged. Sheets, £81 to £83 per ton; seamless copper 
tubes, 10d. to 104d.; ditto, brass, 8}d.; rolled brass, 7}d.; copper 
wire, 9d.; brass wire, 7}d. per pound. The coal trade remains 
very quiet, Except for slack, there is no great demand in the 
different departments, but prices are practically unchanged on the 
week. Quotations:—Best house coal, 13s. to 14s.; seconds, 12s. 
to 13s.; common, 93. to 10s.; steam and forge coal, best, 8s. 3d. to 
8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s. to 7s. 6d.; 
medium, 6s. to 6s. 9d.; common, 5s. to 5s. 9d. at the pit ; screened 
coal, 93. 9d. to 103,; unscreened coal, 93s. 3d. to 93. 6d., delivered 
Manchester Ship Canal. 

Barvow.—The demand for hematite pig iron shows no improve- 
ment on the week, but the market, generally speaking, is very 
steady, and the orders held are quite adequate to the supply of 
iron from the thirty-three furnaces in blast. Business in mixed 
Bessemer numbers is confined, to a large extent, to steel makers, 
local and away, and their demands are expected toincrease. Prices 
show no variation, mixed Bessemer numbers being at 58s. 6d. net 
f.o.b., and warrant iron sellers at 58s. 44d. net cash, buyers not 
quoting. There are no quotations also for forge and foundry sorts, 
which are neglected. Stocks of iron show a shrinkage of 61 tons 
only, and now stocks are slightly under 18,500 tons. The business 
doing in charcoal iron is satisfactory, although, being confined to 
the output of one small furnace, it is necessarily small. 

The iron ore trade shows rather more life, and the sales are an 
improvement on recent experiences, The Barrow Steel Company 
last year put down forty new boreholes in search for new deposits 
of iron ore, and found a good deposit of ore in one of them. It 
is developing this mine, and is continuing its exploration, in 
hope of coming across further deposits of metal. The Green- 
haulme mine recently opened near Askam is developing well, and 
so also is a mine at Newton. Good ordinary ores are at 9s. to 10s, 
per ton net at mines. 

Heavy steel rails still represent the briskest department in the 
local steel trade. Orders are well held and much further business 
is in the market, prices ranging from 102s. 6d. to 107s, 6d. net 
f.o.b. Light rails and tram sections in moderate — Plates 
have been fairly well ordered forward, at about 57s. 6d. per ton, 
but the mills are only working half time. 

Shipbuilders are doing a quiet business. They booked an order 
last week for a Canadian ice-breaker, and are expecting other new 
orders. This week there was launched a steel-built replica of the 


have the same name. No. Al0 submarine was launched at 
Barrow this week, and A7 and B1 submarines have been delivered 
to the Admiralty. 

Shipping is not busy. The exports from local ports last week 
included 5336 tons of iron and 7652 tons of steel—total, 12,988 
tons ; in contrast with 9130 tons in the corresponding week of last 
year—an increase of 3858 tons. The total shipments this year to 
date have reached 255,595 tons, compared with 191,639 tons in 
the corresponding period of last year, an increase of 63,956 tons. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

ANOTHER period of excitement has been experienced in the 
warrant market. Warrants have changed hands freely, and the 
price has been rushed up until it was only a few pence per ton 
below the best that has been realised since the present gamble was 
commenced last October. The maximum was 5ls. 04d. cash, 
realised on December 31st, and that was the best reported since 
1901. Sellers have been able to get 50s. 84d. cash. ‘That is sub- 
stantially more than could be realised for No. 3 Cleveland pig iron, 
for 49s. has been the most that either producers or merchants 
could get for it. Thus since last week Cleveland warrants have 
risen 1s, 10d. per ton, but makers’ iron hardly 6d., for it was found 
difficult to get even 48s. 6d. There is this much to be said—the 
further rise has checked business a good deal, and sellers do not 
find it easy to come across buyers. The latter do not think it the 
best policy to purchase, and believe they will be the gainers if they 
wait. Their opinion is that there is no ground for the advance in 
warrants ; it is pure speculation, for in no respect is there any 
change for the better, but rather is the influence the other way. 
Certainly the news from America is not so encouraging as it has 
been. The rise is nothing more than the result of market opera- 
tions, and it is generally considered that the prices will fall back 
again. Thus consumers will postpone buying. 

The ironfounders find their business very detrimentally influenced 
by the present comparatively high prices of Cleveland pig iron, 
though they are not as high as those of warrants. They have not 
been able to put up their own rates in sympathy, but the little 
they have raised them has made them higher than those of com- 

titors in other districts; in consequence of this they see the 

tter get a considerably larger share than usual of the orders that 
are offered, and foundries as a rule in the North of England are 
working very badly ; indeed, it is years since their position was so 
unsatisfactory. While No. 3 Cleveland is at 49s., No. 4 foundry 
is at 47s., No. 4 forge is at 44s., mottled at 43s. 6d., and white at 
43s. Particularly is the demand poor for No. 4 forge; in fact, that 
is almost a drug upon the market. 

The improvement in the demand for East Coast hematite pig 
iron is genuine, which is more than can be said for that for 
Cleveland iron, and the steadiness of prices is satisfactory. 
Makers and merchants realise 56s. for No. 1, 55s. for mixed numbers, 
and 52s. for No. 4. Another cargo of special pig iron has been 
shipped within the last few days to Baltimore. The price of Rubio 
ore is maintained at 15s. 6d. per ton c.i.f. Tees, but there are hardly 
any sales, because consumers are well supplied for the current 
quarter, and imports are good. 

Neither shipments nor stocks of Cleveland pig iron are satis- 
factory. The former are most disappointing for this season of the 
year, for spring is a period when exports are usually brisk. But 
the oversea, as well as the Scotch demand, for Cleveland pig iron 
are curtailed, and other districts are getting the trade simply 
because makers in this district are asking too much money for their 
iron, and the high prices are not the outcome of legitimate trade 
or scarcity of iron, but are brought about by the ‘‘gamble” in pig 
iron warrents, and are thus practically artificial. As a matter of 
fact, the consumption of Cleveland pig iron is smaller than it has 
been for years, but the production increases where it should be 
reduced. Undoubtedly the output would not have been so much 
in excess of the requirements, the consumption would have been 
larger, and the prices more reasonable as compared with those of 
other districts, if the market had not been disorganised by the 
speculative operations in warrants. While the stock of Cleveland 
pig iron in Connal’s storés in this district has been increasing for 
months at 1500 to 1700 tons per day, the number of furnaces in 
operation has been increased by nearly half-a-dozen. The experi- 
ence of iron traders in the North of England has been quite unique 
of late; certainly there has been nothing like the same condition of 
affairs ruling. 

The unprecedentedly apid increase in the stock of Cleveland 
pig iron in the public stores is practically ignored by those who are 
speculating wildly in warrants, for they have a fixed idea that 
America will come forward and take up all the iron that is now 
being put into stock in Cleveland, and that at higher prices than 
now rule, but the most recent advices from the United States are 
less favourable to this view It is stated that most of the American 
consumers of pig iron are well bought for the current year, and 
that Cleveland prices are now too high to allow of American buyers 

urchasing it in preference to their own. If America does need to 
oo Cleveland iron it is probable that it will not be before 1906. 
If America does not come forward, then it is difficult to see how a 
collapse of Cleveland prices canjbe avoided, for the competition of 
second hands with makers will be very keen. 

The Cleveland mining district is suffering from a dearth of 
water, and by the end of this month industrial operations are 
likely to be greatly interfered with. Most of the ironstone mines 
receive their supplies of water from the Cleveland Water Com- 
pany, who have given notice that about the end of this month they 
will curtail the supply of water for manufacturing and trade pur- 
poses unless the circumstances are altered by a copious fall of rain. 
It will certainly be bad for the workmen if operations have to be 
suspended at the mines, but for the district it would probably be 
advantageous, for a lessened supply of ironstone would mean the 
damping down or blowing out of some of the blast furnaces, and 
no one can deny that with the output of pig iron exceeding the 
consumption by 1700 tons per day, a reduction in the number of 
furnaces at work is very desirable. With a stock of over 360,000 
tons in the public warrant stores, three-fourths of which has been 
accumulated during the last six months, it is time that the make 
was curtailed, but producers will not reduce it as long as specu- 
lators will buy their iron at the present high prices to put into the 
public stores, 

The finished iron and steel industries are well occupied, but no 
new orders of any importance come to hand, and in some depart- 
ments buyers are rather backward about sending in the specifica- 
tions for steel which they have purchased. Manufacturers in 
consequence cannot see their way to announce advances which 
have for some time been expected. Heavy steel rails are at £5 5s. 
net at works. Steel ship plates are quoted at £5 17s. 6d.; iron 
ship plates at £6 2s. 6d.; steel ship angles at £5 10s.; 
iron ship angles at £6 7s. 6d.; packing iron at £5; steel 
joists, £5 7s. 6d.; steel bars, £6 5s.; and iron bars, £6 7s. 6d.; 
all less 24 per cent. f.o.t. Noneof the iron and _ steel 
works will cease operations for Good Friday, but practically 
all will be laid off on Monday and Tuesday next, and some for the 
whole week. Certain of the engineering establishments will be 
laid off from Thursday night to Wednesday morning. Early next 
month the Cargo Fleet Iron Company will start the melting 
department of their new steel works, but it will be some months 
before the mills are ready for work. The two new furnaces are 
working well, one producing as much as 1300 tons of Cleveland 
pig iron per week, and both are expected shortly to be making 
1500 tons each per week, which is twice the average make of 
Cleveland iron per furnace per week in the district. 

It is reported that another section of the otticials of the North- 
Eastern Railway Company will visit America shortly to study the 
methods in force there. 








125 per cent, in the shipments of locomotives compared with this 


Exmouth wooden-built training ship for the Thames. She will 


The directors of the North-Eastern Railway Company have 
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appointed Mr. Philip Burtt deputy general manager of the com- 
pany. He has been general traffic manager since that office was 
created in 1900. Mr. Burtt entered the service of the company in 
1877 as a junior clerk. He was first under Mr. Robert Pauling, 
and then went into the office of Mr. Henry Tennant, the general 
manager. When Sir (then Mr.) Geo. S. Gibb became general 
manager in 1891, Mr. Burtt was one of the senior clerks, and 
ultimately became chief of his oftice staff. In 1897 he was appointed 
superintendent of the line, and in 1900 general traffic manager. 

e coal trade is more favourable to the sellers, and prices are 
stiffening, more especially for steam coal, and also for coke. For 
the latter there is an increased demand, both for home consump- 
tionand for export. Foundry coke has been put up 6d., and is 
now quoted at 16s. 6d. per ton f.o.b, while medium coke for 
prompt delivery at furnaces equal to Middlesbrough, 15s. 6d. has 
been realised this week, but for contracts over the next half-year 
15s. 3d. will be accepted. Coking coal is firmer in price, sellers 
holding out for 8s, 6d. per ton. The prices of gas coals are about 
the same as they were at this time last year, 8s, 3d., f.o.b., for 
best, and 7s. 9d. for seconds, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market was exceptionally strong towards 
the end of last week, and it is estimated that in the course of the 
week no less than 200,000 tons of warrants changed hands. The 
price of Cleveland warrants rose from 49s. 2d. to 50s. 34d. There 
was a continuance of strength at the beginning of the present 
week, and prices went considerabiy higher. 

Business has been done in Cleveland warrants from 50s. 7d. to 
50s. 9d. cash, at 50s. 8d. for delivery in eight days, 50s. 6d. twenty- 
three days, and 50s. 7d. to 50s. 10d. one month. Reports from 
America as to the course of prices there affected foundry pig to 
some extent, there being sellers from 49s. to 48s. 7d. cash. Scotch 
warrants of ordinary iron are quoted 54s. 14d., and Cleveland 
hematite 58s. 6d. per ton. 

There is a steady business in Scotch hematite pigs, which are 
quoted by merchants 603. per ton for delivery at the West of Scot- 
land steel works, 

During the last week the stock of pig iron in Glasgow warrant 
stores has increased 422 tons, the entire increase consisting of 
standard foundry pigs, and at the time of writing the total stock 
amounts tv 22,320 tons, being 10,131 tons more than at the 
beginning of the year. The quantity of ordinary pig iron at present 
in stock is 17,998 tons, the remaining 4322 tons being standard 
foundry pigs, all of which bas been added to stock within the last 
few weeks. The general impression in the trade is that the admis- 
sion to store of standard foundry pigs from any quarter, if it 
answers the prescribed analysis, will not only broaden the scope of 
the market, but may also prove of considerable advantage to manu- 
facturers. 

The prices of Scotch makers’ iron are steady. G.M.B, f.o.s., at 
Glasgow, No. 1, is quoted 5fs.; No. 3, 52s.; Carnbroe, No, 1, 
56s.; No. 3, 53s.; Clyde, No, 1, 58s.; No. 3, 53s. 6d.; Gartsherrie, 
Summerlee, and Calder, No. 1, 583. 6d.; No. 3, 54s.; Langloan, 
No. 1, 64s ; No. 3, 55s.; Coltness, No. 1, 64s.; No. 3, 54s.; Glen- 
garnock at Ardrossan, No. 1, 58s.; No. 3, 54s.; Eglinton at 
Ardrossan or Troon, No. 1, 54s. 6d.; No. 3, 52s.; Dalmellington at 
Avr, No. 1, 56s.; No. 3, 51s ; Shotts at Leith, No. 1, 593.; No. 3, 
54s.; Carron at Grangemouth, No. 1, 593.; No. 3, 54s. per ton, 

There are 85 furnaces in blast in Scotiand, compared with the 
same number last week, and 86 at this time last year, and of the 
total 41 are making hematite, 38 ordinary, and 6 basic iron. 

Pig iron shipments exhibit a considerable improvement, the 
total for the past week being 9329 tons, compared with 7053 tons 
in the same week of last year, showing an increase of 2276 tons. 
OF the total of 9329 tons, 5070 tons were despatched coastwise, and 
4259 tons abroad. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 9438 tons, compared with 10,043 tons in the corresponding 
week of last year, showing a decrease of 605 tons. There is a 
total decrease in these imports since the beginning of the year 
amounting to 25,952 tons. 

Business in manufactured iron and steel does not show much 
alteration, but whatever change has occurred has been in the 
direction of improvement. There has been somewhat more inquiry 
in the steel trade, and makers of malleable iron report fair employ- 
ment. A steady inflow of orders is reported in the pipe-founding 
trade, and boilermakers and engineers are busy. 

Considerable unrest exists in the labour market. Owing to the 
increase of orders, workmen are agitating for additions to pay ; while 
the employers, on the other hand, have booked work at such low 
prices that they can ill afford to increase the cost of production. 
The pattern makers in Glasgow district went on strike this week 
for an advance of 4d. per hour, and it is feared that their action 
will cause no little interruption to other branches of industry. 

A feeling of depression characterises the Scotch coal trade as a 
result of the difficulty felt in disposing of the heavy current output. 
Probably the general volume of business is quite up to the average. 
The past week’s shipments of coal from Scottish ports amounted to 
224,754 tons, against 213,193 in the preceding week, and 232,750in 
the corrssponding week of last year. Inland business has been 
active. Cold weather has quickened the demand for household 
coal at a time when consumers were expected to be able to discon- 
tinue their fires. Prices of household sorts are accordingly quite 
firm. There is a steady demand for coal for manufacturing 
purposes, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Tue issue of the stop-day appeal, which was carried to the House 
of Lords, has been adverse to the Miners’ Federation. The litiga- 
tion has lasted several years, and the judgment of the Lords, I am 
told by one of the leading miners’ agents, means a loss to the 
Federation of at least £75,000. The result was not unexpected. 
The miners’ agent regarded it asa serious blow, and oze that would 
be felt for two or three years; still, it settled the matter, and 
was useful as a lesson of caution. If it should result in bringing 
about mutual consideration it will be of benefit to ail concerned. 
Such is the opinion outside the trade, from those not personally 
interested. One result, I am glad to learn, is that it has not injured 
‘*Mabon’s” position with the men. 

There has not been any marked improvement in the demand for 
steam coal. All that can be stated is that with the beginning of 
the week there was a little more animation, and the likelihood of 
larger clearances before the holidays began was evident. At all 
ports more tonnage came in, but on Monday only sixteen steamers 
were despatched from Cardiff, three going to Lisbon, and the 
largest was under 3000 tons. This was in contrast to the work of 
the smallest port—Port Talbot—which despatched at close of week 
9000 tons in two cargoes to Iquique, and one of 4200 tons to 
Alexandria. Cardiff will show better totals later on. Swansea 
last week had a fair week, despatching 50,000 tons, and about 
12,000 patent fuel. Newport is beginning to show large exports ; 
tonnage coming in more freely. 

As showing the steadiness of working, the men applying them- 
selves closely to work against the holidays, it was remarked on 
‘Change, Cardiff, this week, thateven with the probable larger Easter 
demand, there was ample coal on sidings to meet requirements. 

The latest special features of trade may be given as: Moderate 
inquiries for large well maintained ; prices for small steam, as much 
as 9s. having been obtained in some cases; dry coals quiet; 
slackness in Monmouthshire coals, with unsteady prices; active 
demand for No, 2 and No, 3 Rhondda; house coal quotations 


maintained, but demand restricted, and concessions easily 
obtained. Fora time prices must be regarded as normal ; patent 
fuel in demand, and, in consequence, chiefly of the high price for 
small, and of pitch, quotations firm at 13s, to 13s. 3d. 

Closing prices this week, Cardiff :—Best steam, 13s. to 13s, 3d ; 
best seconds, 12s, 3d. to 12s, 9d.; seconds, 11s, 6d. to lls, 9d.: 
drys, lls. 9d. to 123. 3d. Best smalls, 8s, 6d. to 8s. 9d. Best 
ordinaries, 7s. 9d. to 8s. 3d.; seconds, 7s. 3d. to 7s, 6d.; 
inferiors, 6s. 6d. to 7s. Monmouthshire: Best large, 11s, 6d.; 
best ordinaries, lls. to lls. 3d.; seconds, 10s. 3d. to 103. 9d. 
House coal: Best, 16s. 9d. to 17s.; best ordinaries, 13s, 6d. to 
l4s. 6d. ; seconds and other kinds, 103. 6d. to 13s.; No. 3 Rhondda, 
13s. 6d. to 13s. 9d.; brush, 11s. 9d. to 12s.; small, 9s. 9d. to 
10s.; No. 2 Rhondda, 10s. to 10s, 3d.; through, 8s. 3d. to 8s. 6d.; 
small, 7s. to 7s. 3d. Patent fuel, 13s. to 13s. 3d. Coke, 16s. to 
2ls. 6d. Pitwood, hardening, 16s. 9d. to 17s. 

Newport quotes semi-bituminous at lls. to 1ls, 3d., and patent 
fuel at 12s. 6d. to 13s, Swansea quotes steam from 12s. to 12s. 6d., 
and No. 3 Rhondda at l4s. 

In anthracite the demand has shown improvement, the best 
going off much more freely ; but there is scope for improvement 
in big and red veins. 

Exchange quotations this week are as follows :—Best hand- 
picked malting, 18s. to 19s.; second malting, 17s. to 18s. Swansea 
Valley, big vein, lls. to lls. 6d.; red vein, 10s. to 10s. 6d.; 
cobbles, 16s. 6d. to 18s. 6d.; nuts, 16s. 6d. to 18s, 6d.; peas, 9s. 6d. 
to lls. 6d.; rubbly culm, 5s. 3d. to 5s, 9d.; duff, 33, to 3s, 6d. 
Patent fuel, including tax, 11s, 6d. to 12s. 

It was reported on ‘Change that chartering, on the whole, was 
still quiet, particularly for North French and Bay ports. Medi- 
terranean rates remain firm, with only a small tonnage. The coal 
re to Franca last week were limited to 16,000 tons; Italy 
took 9630 tons, Canada 4620, and San Francisco 3100 tons. 

This week the usual Exchange quotations for metals was not 
issued in time for my despatch. Satisfaction was expressed at the 
returns of dock business last week, imports showing 19,138 tons, 
exports 71,942 tons, total trade 91,080 tons, as compared with 
_ tons for the previous week, and 102,996 tons corresponding 
week, 

The iron and steel trades bad a new feature of interest intro- 
duced this week. It was currently stated in Newport that the 
steamer Montarno, due at the Alexandra docks at the time of my 
despatch, carries a cargo of 5800 tons of steel bars from America. 
This far and away overshadows the small cargoes of steel bars from 
Antwerp and Rotterdam. And further, it is stated that the 
return freight is to be composed of the first instalment of pig iron 
from Blaenavon to a firm at Baltimore, and a quantity of spiegel 
and ferro-manganese from the Pyle and Blaina works. 

I have noted on several occasions the marked vitality at Blaen- 
avon, the increased furnace power, and steady consignments of 
pig iron. This week 1800 tons ore came in from Passages, 1950 
tons from Bilbao, and 2550 tons from Almeria. 

With regard to the announcement concerning the steamer Moul- 
arno, this may be an error of name, but on Monday, the 
s.s. Matoppo arrived at Newport with 5729 tons steel billets, con- 
signed to Watts, Watts and Co, 

The leading ironmasters are also showing activity in iron ore 
imports. From Passages and Bilbao Ebbw Vale received this week 
5950 tons in three cargoes, and Guest, Keen and Co. 1990 tons from 
Bilbao, «i4 Newport, and three cargoes from Santander, Almeria, 
and Bilbao, 7/4 Cardiff; and one cargo for Cyfarthfa, which is 
moderately busy of late. Last week’s imports at Swansea included 
975 tons pig iron and 335 tons steel billets. At Newport two cargoes 
steel sheet bars from Rotterdam, and 1600 tons iron pyrites. For 
home and foreign destinations the make of steel rails continues, 
and steel billets have been sent freely both to Bristol and Lydney. 
In addition to several cargoes rails, 1000 tons iron left Cardiff this 
week for Tunis. 

In the Swansea district there has been a continuance of good 
work in tin-plates, and two cargoes were despatched to Russia, 
The shipments totalled 61,541 boxes; quantity received from 
works, 81,416 boxes; present stocks are 230,193 boxes. In the 
Morriston Works eight additional mills were operating. The men 
are working well generally, and it was noted on ’Change that some 
of the rolermen were earning 22s, to 24s. per shift of eight hours. 

At the Upper Forest a movement is on foot to revert to the old 
system of twelve hours per shift. Good reports are current at the 
steel works generally. 

The Norwegian State Railways are in the market, I hear, for 
steel plates. 

The inquiry into the colliery explosion at Clydach has ended 
with a verdict of accidental death, the jury stating that the acci- 
dent was caused by a mishap by a lamp carried by one of the 
sufferers, adding that no blame was attached to anyone, but 
recommended that the rule be enforced to supply a safety lamp 
to each man. 

A record output occurred last week at one of the Powell Duffryn 
Collieries—the West Elliot ; the quantity sent to bank in one day 
was 2207 tons. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

EMPLOYMENT and demand in the principal iron producing dis- 
tricts over here are reported to have been favourable, showing an 
improvement against previous weeks in many instances. Official 
quotations are the same as before, only in a few special cases have 
makers been realising higher prices, but there is a good deal of 
firmness shown all round, prospects being fairly bright in most 
departments. 

he blast furnace works of Silesia have their order books well 
filled, and numerous contracts continue to come in; producers, 
however, are somewhat reserved just at present, and offers are 
rather scarce. In the malleable iron department the tendency of 
prices is decidedly firm ; demand and inquiry for building material 
are very brisk ; and hardware, too, has been in strong request. 
Sheets and heavy plates are in regular, though not very active 
demand. 

Increasing occupation was experienced in nearly all branches of the 
Rhenish-Westphalian iron industry. The business in crude iron 
has been so strong that restrictions in output are no longer 
required. In the malleable iron market also orders have been 
increasing, and a very healthy trade has been done in bars, plates, 
and sectional iron. For the first-named article a rise in quotations 
has been resolved upon, because the consumption of the screw and 
nut makers and of the rivet shops has been lively during the past 
few weeks. Merchant bars have been raised M. 2-50 p.t., and are 
being soid at M. 127-50 p.t. now; for rivet iron M. 135 p.t. is 
being asked. The heavy plate mills are briskly engaged now, and 
in sheets the lively demand of former weeks has been well main- 
tained. At the pipe mills employment is satisfactory and fairly 
remunerative, and the wire trade has remained pretty active ; in 
a few instances better prices could be obtained. 

During this week and the last the business in coal on the 
Silesian market has been strong, and increasing generally. House 
fuel is naturally weak, but the iron industry purchases pretty 
heavily, and the brick makers have also come forward with their 
demand now. 

Coke is very strong, inland and Austro-Hungarian blast furnace 
works buying regularly and in large quantities ; coal dealers and 
cement works are also very good customers, 

The reports from Rheinland-Westphalia are less satisfactory, 
the business done in coal having shown comparatively little life. 
The heavy supplies ef foreign coal bought during the strike period 
still prevent consumption from being very lively, and it will take 
some time before a regular and healthy demand can be expected. 
In house coal the trade is limited, as is usual at this time of the 





year. Blast furnace and foundry coke arein strong request, while 
other sorts of coke are neglected. 





Business transactions on the Austro-Hungarian iron market have 
been lively, and prices generally tend upwards. Pig iron is in 
regular demand, The malleable iron trade has been lively, espe- 
cially as regards girders and sectional iron, and the construction 
shops are well engaged on orders for bridges for the State railways, 
Building and reconstructing in various industries has likewise 
tended to improve employment in the machine and engineering 
departments. 

The trade in engine fuel is exceedingly brisk in Austria-Hungary ; 
in fact, consumption is about equal to production, and the position 
of the coal market all round must be considered as favourable and 
likely to further improve. Owing to a weak export the business 
in Bohemian brown coal has been less satisfactory than before, 
Deliveries in Bohemian brown coal from March 25th to April Ist of 
present year have been 10,000 tons lower than during the same 
period in the previous year, 

On the French iron market a tendency towards improvement can 
be felt with regard to prices, and there was more life stirring 
generally both on home and foreign account. 

Engine fuel is very well inquired for in France, while the 
demand for house coal decreases from week to week. 

Taking it all through, there was a good trade done in th 
Belgian iron industry, both in raw and in manufactured iron, and 
an advance in quotations is anticipated ; building material is in 
particularly strong request, and girder prices are expected to rise. 

The Belgian coal trade is firm. Prices will be regulated by the 
contracts recently booked for the State Railways, which gave out 
85 lots of 5200 t. each. For dry sorts of coal 9-25 to 9-70f. p.t. 
were quoted; medium sorts, 10-50 to 1lf. p.t.; and for best 
sorts 11 to 13f. p.t. Briquettes, No, 1, realised 11-75f.; and 
briquettes, No. 2, 17-1 and 18f, p.t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 5th. 

ConTRACTS for structural and fabricated steel placed during 
the past week amounts to 75,000 tons, and contracts for steel rails 
during the same period foot up a little over 50,000 tons. Small 
lots have been taken for export, and an increasing demand for 
foreign sources is in sight. The New York Central Railroad wil! 
soon need 7500 tons of structural material, and the Pennsylvania 
Company and the New York, New Haven, and Hartford are both 
negotiating for large deliveries. A great deal of material will be 
wanted during the year for the elevation and depression of tracks 
in several of the larger cities between New York and Chicago by 
reason of the policy adopted by the railroad companies. Manu 
facturing requirements are also very heavy in the construction of 
buildings for commercial and manufacturing purposes. Contracts 
of this kiad for this city amounting to 25,000 tons are now pend- 
ing. One building, the Altman, will need 5000 tons, the Engineers’ 
Club Building 1000 tons, Printers’ and Publishers’ Building 5000 
tons, the Brunswick Hotel 7000 tons. These are simply samples 
of requirements which exist in nearly every city of any important 
size. For a week or two past the transactions in crude and finished 
iron have been rather restricted, but the aggregate, however, is 
not disappointing. No. 2 foundry, which is leading in demand, is 
selling at 16-50 dols. for Northera and 13-50 dols. for Southern. 
Furnace capacity is pretty well taxed, and there is much material 
wanted for summer delivery for which provision has not yet been 
made. The general markets are very strong, and, now that genial 
spring weather has come, all manner of activity is manifested in 
industrial and commercial channels. 

The tin market continues extremely strong, and March ship- 
ments are estimated at 3800 tons. Low consumptive demand is 
moderate, and consumers are buying tin just as they need it. 

The present monthly rate of the production of copper in the 
United States is estimated at 32,000 tons, or 96,000 tons for 
the first quarter. The total imports for the first quarter were 
20,850 tons, a total available supply of 116,550 tons. March 
exports were 22,000 tons; total exports for the first quarter, 
60,953 tons; domestic melting is estimated gt 20,000 tons per 
month, making a total domestic and foreign consumption of the 

ast three months of 120,953 tons. Heavy buying of copper was 
indulged in the latter part of last year, which fact accounts for the 
more moderate buying during the past three months. Consumers 
think copper is too high, and are therefore buying what they must. 
Nearly all the copper now under delivery is being sold at acontract 
price from 1 cent to 14 cents below the present current price, 
namely, 15 cents. Lead is quiet and unchanged, «quicksilver is 
selling at 38 dols. per flask. There is an active demand for tin- 
plates. Reports from the lead district show that if the market 
requirements demand it, the production can be materially increased. 








CATALOGUES. 


W. E,. MovLspaILé AND Co., 24, Chapel-street, Liverpool.—This 
circular relates to the ‘‘ Jalousie” rooflight and ventilator, which 
has found considerable favour on the Continent. 


C. W. Hunt Company, West New Brighton, New York. 
Catalogue No. 053 describes the Hunt noiseless conveyor and other 
machinery for handling coal and ashes in power stations. 

MERRYWEATHER AND Sons, Limited, Greenwich.—A circular, 
No. 577L, received from this firm is devoted to windmills and 
pumps, which is well worth the attention of persons requiring cheap 
power. 

INDUSTRIAL ENGINEERING Company, Newton Ironworks, Hyde. 
—A circular issued by this firm illustrating the ‘‘ Orlrev ” variable 
speed gear for driving machine tools, It would have been of 
greater interest if it had described the principle on which the gear 
operates. Another pamphlet is devoted to the ‘‘ Simplex” gas 
producer. 

JoHN AND Epwarp Woop, Victoria Foundry, Bolton.—A 
handsome catalogue just published by this firm is devoted mainly 
to Corliss engines, mill gearing, and accessories, Some interesting 
data concerning trials which have been carried out on these 
engines are given. Perhaps the best of these tests is one made in 
1903 with a horizontal cross-compound engine working at 1601b. 
pressure with superheated steam. A two days’ trial showed a coal 
consumption of 1-2181b. of dry Lancashire slack per indicated 
horse-power per hour. A word of praise is due to the admirable 
manner in which the large-sized illustrations in this book have been 
produced, 








Tue INsTITUTION OF CrviL ENGINEERS.—At the annual mect- 
ing of the Institution of Civil Engineers, held on Tuesday evening, 
Sir Guilford Molesworth, K.C.I.E., president, in the chair, the 
result of the ballot for the election of officers was declared as 
follows :—President, Sir Alexander Binnie ; vice-presidents, Dr. 
Alexander B. W. Kennedy, Mr. W. R. Galbraith, Mr. William 
Matthews, (.M.G., and Sir Leader Williams; other members of 
Council, Col. W..P. Anderson (Ottawa, Canada), Mr. CU. Napier 
Bell (Wellington, New Zealand), Mr. B. Hali Biyth, M.A. (Edin- 
burgh), Mr. C. A. Brereton, Mr. R. Elliott-Cooper, Col. R. E. B. 
Crompton, C.B., Mr. W. J. Cudworth (York), Dr. G. F. Deacon, 
Dr. F. Elgar, Mr. Maurice Fitzmaurice, C.M.G., Mr. R. A, Had- 
field (Sheffield), Mr. G. H. Hill, Mr. C. W. Hodson, C.S.1., Mr. 
J. C. Inglis, Mr. G. R. Jebb, Sir William Thomas Lewis, Bart. 
(Cape Town), Sir Andrew Noble, Bart., K.C.B. (Newcastle-on- 
Tyne), the Hon, Charles A. Parsons, C.B. (Wylam-on-Tyne), Mr. 
A. Ross, Mr. A. Siemens, Mr. John Strain (Glasgow), Sir John I. 
Thornycroft, Professor W. C. Unwin, B.Sc., Mr. A. F'. Yarrow. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. Roots, M.J. Mech. E. 


When an invention is communicated from abroad the name and address of 


the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings, 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
cification. 
{ny person may on any of the grounds mentioned in the Acts, within two 
months of the date given ai the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant of a Patent. 
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INTERNAL COMBUSTION ENGINES. 


9012. April 19th, 1904.—IMpRovemeENTs IN Gas Enaines Work- 
ING ON THE FOUR-STROKE CycLe, A. J. Dudgeon, 63, Lyaden- 
hall-street, London,—A commun ication fromthe So: iété An onyme, 
John Cockers, and T, Savage, of Seraing, Belgium. 

The object of this invention is to preserve a constant compression, 
while varying the quantity of charge admitted to the cylinder, by 
admitting a sufficient quantity of inert gas or air to make up the 
cylinder full. Air alone is first introduced to the cylinder from the 
commencement of the suction stroke up to any desired point thereof, 
and then explosive mixture of constant composition is admitted 
from this point to the end of the stroke. The described construc- 
tion is particularly for use with large gas engines. here are 
three figures. Fig, 1 is a transverse section through the cylinder 
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and valves; a is the inlet valve on the stem +, which carries a 

slotted cylindrical valve «, having ports d, which ports by the 

reciprocation of the valve open and close the air supply passage ¢ ; 

f is a cam actuating the stem / of the valve through a roller g and 

a rod 4, connected to the outer arm j of a lever pivoted at /; the 

inner end m of the lever is connected to the stem /. The cam / is 

fitted to the half-speed shaft. The spring o on the stem /) keeps the 
valve on its seat, and holds the roller y in contact with the cam /; 

is a gas inlet, opened and closed by a valve 4, fitted to the sleeve r 

sliding on the stem / in the guide s. A coiled spring ¢ is fitted to 

the sleeve r. It is compressed between two dises u +, u being fixed 
to the stem / and ¢ being fixed to the sleeve r, so that in the 
descent of the dise « the spring ¢ is compressed but does not open 
the gas valve + until released. The release is effected by a lever 

pivoted at w having its arm x connected to a collar y of the dise 2, 

while its end 2 is formed with a projection 3 which is engaged by a 

catch 4. The arm 2 of the lever is connected to the arm ; of the 

upper lever by an extensible link formed of an air dashpot 5. 

The catch 4 is actuated by an excentric 6 on the secondary shaft n 

throughanexcentric rod 7 connected toonearm of the rocking lever 8. 

The other arm of the lever 8 is jointed to a rod 9, connected to a 

lever 10 on the shaft 11 of asmallcam 12, The cam 12 works a 

roller 13 mounted on one arm 14 of a lever pivoted at 15, the arm 16 

being provided with the catch 4.—Apvri/ 6th, 1905. 

29,409. December 31st, 1901.—IMrrRoVEMENTS IN CARBURETTERS 
FOR INTERNAL CompBustTion Enoines, LZ. Renault, Rue du 
Point du Jour, Billancourt, Seine, France,—Date under Inter- 
national Convention, October 1st, 1904. 

This invention relates to an automatic carburetter, which, 
according to the vacuum of the suction stroke, supplies to the 
cylinder or cylinders a reater or lesser quantity of carburetted 
air. The constant level reservoir 1 supplies the p2trol to two 
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nozzles 2 and 3. The nozzle 3 opens into a chamber 4, which is in 
direct communication with the motor, while the nozzle 2 opens 
into a chamber 5, which communicates with the chamber 6. The 
chamber 6 communicates with the chamber 4 by means of the 
port 7. A cylindrical sleeve 8 on the spindle 10 moves up and 
down in the chamber 6 to cover or uncover ports 9, connecting the 
chamber 6 with the chamber 5. With a low vacuum at starting, 
air enters through the ports 14, and passes by the annular space 
between the disc 13 and the wall of the chamber, then through 
the port 15, and circulates round the nozzle 3, and reaches the 
engine cylinder through the chamber 4. During the starting the 


sleeve 8 is closed, but when the speed of the motor increases, the 


disc 13 is lifted, the spring 12 compressed, and the dise is 
rotated, owing to the screw 11 working in the nut. In lifting 
the disc 13 on the spindle 10, the sleeve 8 is also lifted, and the 
ports 9 uncovered, A fresh quantity of mixture, the air for 
which entered through the ports 16 and has circulated round the 
petrol nozzle 2, passes from the chamber 5 to the chamber 6 
through the ports 7 to the chamber 4, where it mixes with the 
carburetted air, passing by the nozzle 3, and the two mixtures 
flow to the engine.—April 6th, 1905. 


FLUID-PRESSURE TURBINES. 


28,799. December 29th, 1904.—IMPROVEMENTS IN OR RELATING 
TO FLUID-PRESSURE TURBINES, F, Hodgkinson, 810, Walnut- 
street, Edgewood Park, Wilkinsburg, Pennsylvania, U.S.A. 

This invention relates to fluid-pressure turbines, and particularly 
to such as operate against considerable pressures exerted as end 
thrusts upon their shafts, and it has for its object to provide means 
for automatically counterbalancing such end thrusts in a simple 

and effective manner. There are six figures. Referring to Fig. 2, 

which shows the application of the invention toa marine steam tur- 

bine 1 of the multi-celluiar or Parsons type, 2 is the drum, 3 the 
blades thereon, and 4 the casing, provided with the guide vanes 5 ; 

6 and 7 are the inlet and exhaust ports respectively. The drum 2 

is provided at its forward end with a piston 10, the space ]1 in front 

of which is connected with the exhaust chamber of the turbine by 
means of the pipe 12, in which is located a valve 13. As the high- 

pressure steam enters the inlet port 6, it leaks around the piston 10 

and into the space 11, the pressure in the latter space depending 

upon the position of the valve 13. If the valve be completely closed 
the steam pressure will become approximately equal to that at the 

port 6. 

varied automatically in accordance with the propeller end thrust, 


NP 28,799. 








a thrust bearing 14 is provided in the form of a cylinder, the inner 
periphery of which is furnished with a set of rings 15, which inter- 
mesh with corresponding rings 16 on the propeller shaft 17, this 
bearing being of such dimensions as to take only a very small por- 
tion of the thrust. Bolted to the outer end of 14 is a cap 18, from 
which projects a stem 19, having at its outer end the valve 20. The 
valve 20 is located in a chamber 21, having an outlet 22, and com- 
municating by means of an opening 23 with a chamber 24. The 
valve 20 controls the opening 23. Oil under pressure is introduced 
into the chamber 24 through pipes 25 and 26, the small orifice 27 
being adjustable. The chamber 24 is connected to the cylinder 29 
by a pipe 30, and in the said cylinder is a piston 31, subjected to 
the pressure of a coil spring 32. The piston 31 is connected by a 
rod 33, link 34, and lever arm 35 with the valve 13. In case the 
end thrust becomes excessive, the thrust bearing will operate the 
valve 20, thus raising the pressure in the chamber 24, and this 
pressure will be exerted against the piston 31, which will partially 
or wholly close the valve 13, according to the degree of end thrust. 
The specification shows a modified application of the invention to 
vertical turbines, used for driving dynamos, the rotary members 
of which are mounted upon the rotating members of the turbines, 
the object being to counterbalance the deadweight of the rotating 
parts. The application of the invention to a reversing marine tur- 
bine is also described.—A pril 6th, 1905. 


MOTOR VEHICLES. 


10,221. May 4th, 1904.—IMPROVEMENTS IN AND RELATING TO 
THE ENGINES, CHANGE GEAR, AND CLUTCHES OF MOTOR 
VEHICLES, G, Pilkington, the Rex Motor Works, Eu:rlsden, 
Coventry. 

The object of this invention is to obtain greater compactness by 

combining within or mounting upon the one casing the engine, 

change speed gear, and clutch. This ensures constant alignment 
of the shaft, and requires only one setting. There are eight 
figures. Fig. 1 is a section in a vertical central] plane. The casing 
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A of the change speed gear box is formed in one piece with the 
side wall of the crank chamber of the engine, with the crank shaft 
E passing through the usual bearings a! and a? in the crank 
chamber, a further bearing a* being provided in the closing plate 
of the change speed gear box. Alis the cylinder. B is the crank 
chamber. F is the fulcrum spindle of the lever for operating the 
jaw clutch H, which engages with either of the wheels C. The 
friction clutch J and the fulcrum spindle K of its operating lever 
are mounted on the same cover plate of the gear box, the bracket 
a4 carrying the spindle K being formed in one therewith. The 


In order that the steam pressure in the space 11 may be 


to keep the one cone in frictional engagement with the other, 
The clutch shaft E' has its end bearing a in the crank chamber 
wall.— April 6th, 1905. 


ELECTRIC CABLES. 


27,265. December 12th, 1903.—IMPROVEMENTS IN AND RELATING 
TO TELEGRAPH AND LIKE CABLES, Sir Oliver J. Lodge, Marie- 
mont, Edgbaston, Birmingham, and Alexander RK, Hardie, 
Electra House, Finsbury-pavement, E.C. 

The patentees of this invention have as their object the construc- 
tion of cables of a character approaching the distortionless cable, 
the theory of which has been given by Oliver Heaviside. Such a 
cable theoretically transmits waves which, while attenuated in 
intensity, preserve their shapes, waves of all frequencies being 
transmitted at the same speed. The distortionless condition is 
attained if the ratio of the induction to the leakage resistance is 
equal to the product of the conduction resistance and capacity, 
and it is desirable that this proportion should hold for every part 
of the cable. The patentees state that efferts have not been 
hitherto directed to truly distortionless conditions. The first part 
of the invention consists in constructing a cable in which provision 
is specially made for increase in both inductance and leakage, the 
conduction resistance and the capacity being both kept low. The 
second part consists in special means for increasing the self- 
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inductance of the cable, while the third part consists in providing 
the required leakage to satisfy the condition indicated above by 
reducing the insulation of the dielectric while maintaining its 
water-tight character. There are six drawings, of which Figs. 1 
and 2 show the various layers of one form of cable ; a is a stout 
copper core surrounded by copper strands /, the whole forming a 
core of, say, gin. in diameter ; ¢ is a covering of selected iron strip 
bound directly on the copper. The waterprcof sheathing d is 
covered with a layer of hemp ¢, upon which a layer of steel or iron 
wires f to give tenacity is laid, the whole being covered with any 
suitable waterproof coating g. A modification is shown in which 
an artificial leak consisting of a spiral of wire having a resistance 
of the order of a megohm is provided, said coil connecting the core 
of the cable with the outer sheath or with the sea water. The 
necessary leakage may, however, be obtained by using coverings 
of poor insulating quality, and the artificial leakage is only pro- 
vided at intervals of, say, a mile in cases where the leakage 
through the insulating sheathing is insufficient.—A pil 6¢/,, 1905. 


PUMPS. 


8855. April 18th, 1904.—IMPROVEMENTS IN OR APPLICABLE TO 
RoTARY Pumps, TURBINES, OR THE LIKE, E. Hopkinson and 
A. E. L, Chorlton, of Salford Ironworks, Cross-street, 
Salford. . 

The object of this invention is such a combination of curved 

guides in a rotary pump that the water takes an easy spiral-like 

path of approximately uniform increase of curvature, by which 
sudden changes in the direction of flow of the water are avoided. 

There are eight figures. Fig. 1 of the specification—not here 

shown—shows a vertical section in a central plane of a quadruple 

pump, the rotary portions or wheels of the pump being of the same 
diameter, but Figs. 2 and 3 show the essence of the invention, and 





Fig.3. 


are here illustrated. Each wheel of the quadruple pump is built 
up in the manner shown, having the blades x; / are long 
stationary curved guide vanes. The chamber in which each 
section of the wheel revolves is formed of two cavities or recesses, 
one of which is in the rear side of one of the sections, while the 
other is in the front sideof the next section. The curved return 
vanes /, are tangential to the central opening in which the wheel 
revolves, and they impart a rotary direction to the moving water. 
The passages for water in each section of the wheel slope away in 
a curve from the curved boss at the suction side, thus still further 
carrying into effect the avoidance of abrupt changes in the direc- 
tion or velocity of the water. By the rotation of the wheel the 
water is directed from its periphery between the curved guide 
vanes k, which form an easy path for the water to the next 
passages.— A pril 6th, 1905. 


MISCELLANEOUS. 


27,212. December 11th, 1903.—IMPROVEMENTS IN AND RELATING 
TO THE JMPARTING OF STABILITY TO OTHERWISE UNSTABLE 
Bopies, STRUCTURES, OR VEHICLES, Louis Brennan, C.B, 
Woodlands, Gillingham, Kent. 

This invention consists in the application of two gyrcstats rotat- 

ing in opposite directions and supported in pivoted frames, tke 

frames being connected in such a way as to ensure correspondence 
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of the opposite precessions. The gyrostats are applied to a vessel 
or vehicle which is otherwise unstable to give stability, the sta- 
bility being maintained by control of the precession of the gyrostat 
by hand or automatically. Thereare nine figures. In the drawings 
Figs. 1 and 2 are two similar gyrostats rotating in opposite direc- 
tions, and mounted in a single frame work 1 pivoted about a 
horizontal axis in the line of motion of the vehicle or vessel. One 
of the gyrostats is provided with means for autcmatically accele- 





cone M, provided with a ring N, having two, three, or more pins 











P, passing through the friction cone J, is provided with springs R , 


rating the precession when the equilibrium is disturbed, this 
gyrostat being geared to the other so that equal movements of 
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precession occur in opposite directions. The spinning parts of the 
gyrostats consist of two discs m m, x x respectively, mounted on 
horizontal spindles g r, carrying the armatures ¢ ¢ of electro 
motors, by which the discs are driven, and whose field magnets « v, 
carried by frames « u, are pivoted in the frame work 1, so that 
they can rotate about vertical axes 1 2 and 3 4 respectively. The 
field magnets v v form the carriers of the gyrostats. Gear wheels 
5 6 are provided on the frames u, engaging with intermediate gear 
wheels 7 8, thus ensuring that the frames turn through equal angles 
in opposite directions about their vertical axes, The spindle + has 
loosely mounted on it a roller 9; which, in its normal position with 
a vebicle or vessel upright, lies between the edges of the narrow 
part of the cut-away segmental guide‘ll. If the armatures and 
dises are revolving rapidly in the direction of the arrow y, Fig 1, 
and the equilibrium of the vehicle is dist: rbed, by falling to the 
right in the direction of the arrow :, Fig. 3, the face 13 of the 
guide 11 will press on the roller 9, and the pressure downwards 
will cause a precession, the roller 9 moving up from the plane of 
the paper about the axis 1 2, but the friction between the face 13 
and the roller 9 will accelerate the precession, causing the end of 
the spindle + and the roller 9 to press the carriage back beyond 
the vertical position. When it passes the vertical position its 
weight tends to pu!l it further over to the opposite side from the 
first displacement, and the face 16 of the guide 11 then bears 
against the under side of the roller 12, causing a precession in the 
opposite direction. This precession brings the roller 9 back to the 
norma! position, and there is no acceleration to bring the vehicle 
back after its swing over past the vertical until the roller 9 gets 
back to its mid position in the guides. The action, accordingly, 
does not persist and produce oscillations increasing in amplitude. 
The hand wheel 17, pivoted in the vehicle or vessel and actuating 
a link 18 attached to a lever 19, controls the precession when 
desired. The distance between the faces 13 and 16 and between 
the faces 14 and 15 of the guide are such that the spindle can have 
a slight movement perpendicular to these faces when the rollers 
lie between them respectively.—<A pril 6th, 1905. 

689. January 11th, 1904.—IMPROVEMENTS IN EXTRACTING GOLD 
FROM SOLUTION IN WaTER, H. C. Ciantar and U. Ciantar, 
Great Tower-street, London. 

The object of this invention is to extract the gold contained in 
sea water. The extraction is effected by means of mercury, and 
to get a successful result it is necessary that the mercury should 
be violently agitated or churned, so that it is broken up and 
brought into intimate contact with the water to be acted on. 











There is one figure, a sectional elevation in a central plane. A 
centrifugal pump is used to raise the water and deliver it through 
a delivery pipe intoa receptacle containing mercury. «a represents 
the delivery or supply pipe for the water; / a revolving box; ¢¢ are 
small delivery pipes; d the receptacle or vessel formed with 
annular groove ¢, containing the mercury ; f is a gauge and g the 
tap to withdraw mercury from the vessel. The bevel pinions / 
drive the shaft i by means of the shaft 4. The water delivered 
through the pipes c is brought rapidly and intimately into contact 
with the mercury, so that the water and the mercury are violently 
agitated, churned together, and finely divided. This churning 
causes the mercury to seize upon the gold in solution. A portion 
of the mercury flows away with the water and is afterwards 
recovered,— April 6th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


784,096. LATERAL-MOTION Device FOR CAR Trucks, LZ, W. 
Barber, Chicago, Ill,—Filed October 4th, 1904. 
This invention is for improvements in what are known in this 


country as traversing bogies. It consists essentially in the inter- 








784,254. Compounp Stream Encing, W. A. Drewett, New York, 
N.Y.—Filed January 25th, 1904, - 

When compound pumping engines work with dwell or rest at 
ghe end of each stroke the pressure in the intermediate received 
may fall too low. To start the engine again the invention provides 
against this, an automatic device being provided by which the 
pressure is maintained. There are three claims. The second 





defines the invention fairly. The combination with primary and 
secondary cylinders, their pistons, a piston-rod to which the 
two pistons are connected, and the receiver, of a pipe leading 
from a steam supply to the receiver, and a reducing pressure 
valve in said pipe for automatically maintaining the pressure of 
steam in the receiver at a predetermined degree while the 
engine is at rest. 

784,371. Exastic Fiurp Turstne, Switzer 

land.—Filed Apvil 5th, 1904. 

This refers to a well-known turbine, now being made by E:cher 
Wyss and Co., Zurich, There are nine claims, all fordetails. The 
last runs as follows:—An elastic fluid turbine, comprising a 
casing provided with a fiuid-distributing chamber, a circular 


H, Zoellu, Zurich, 


(784,.37i] 


distributing port, and an outwardly-flaring cover flange; in 
combination with a wheel having radially-disposed blades, 
decreasing in thickness from the inner end to the outer edge, 
which latter conforms to the curvature of the cover flange, and 
blade-spacing blocks having convex outer faces inclining out- 
wardly toward the axis of the wheel. 


784,488. SrgamM Brower, (. &. 
Filed May 20th, 1904. 

This is for a multiple, adjustable nozzle. The relations of the 

various portions may be altered until they give the best result. 


(109g ‘ns, Brooklyn , NY. 


The nuts on the long adjusting screws are coupled, and can be 
revolved by the handle, as shown. i 


784,760. 


There are five claims, 


Gas ENGINE, C. J. Rosseau, Bridgeport, and E. C. 
Ferris, Stamford, Conn.—Filed April 11th, 1903. 
This invention resembles one of the first hydrocarbon engines. 


The fuel injector has a capillary nozzle, through which a pump 
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784,849. Trap, A. L. Fuqua, Durham, N.C.—Filed July 21st, 
1 


This is a trap which can be turned over in order to empty and 
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clean it. It is really a double syphon, Its construction is clear}, 
shown in the engraving. There are five claims. 


785,010. Vice, C.J. Lindgren, Warreu, Pa.—Filed March 21 
1904 


The idea involved in this invention is the production of a vice in 
princip'e resembling a capstan lathe; that is to say, there ar 





various jaws, fitted on a head which can be turned round so as to 
get that pair uppermost which best sui’s the work to beheld. The 
vice proper is suspended by a ball-and-socket clamp, so that the 
angles can be altered. There are four claims. 
785,127. Enaine-Governor, W. N. Spriager, Peoria, Il.— Filed 
August 10th, 1903. 

This is an invention in which spring mounted governor ball 

are driven at variable speeds, if desired, by shifting a friction 


plate. Apparently it is intended to use this governor to the same 
end as the supplementary governor employed in cotton-mil! 
engines. There are six claims. 
785,238. VacutuM EVAPORATING APPARATUS, T. 
mura, Japan.—Filed October 17th, 1904. 
This is an invention for distributing the liquid to be evaporated 


| 785,238] 


Suzuki, Suna- 


over the heating pipes by causing the perforated discs or colanders 
to revolve. They are provided with vanes on which the liquid 
strikes. There are ten claims. 








Tue exports of motor cars more than doubled during the 
year 1904, They amounted to 1309 metric tons, compared with 


squirts measured quantities of the liquid. A body of metal inside 
the cylinder is kept hot and ignites the mixture, Air enters at the 
side of the cylinder through a port traversed by the piston, as 
shown, There gre five claims, 


position between two channelled plates of balls, on which the 
bottom plate can traverse the inclined sides of the groove, always 
restoring the trucks to the central position. There are four 
claims, 


588 metric tons in 1903. The imports of automobiles amounted to 
846 metric tons, of which 75 per cent. wereof French manufacture, 
and only 19 tons from the United Kingdom. 
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MACHINE TOOL DESIGN. 


By Professor J. T. NIcoLsoNn, D.S8e., M. Inst. C.E, and 
Mr, DEMPSTER SMITH. 
No. IV.* 
DrsicN or Latues FoR Hieu-serep Courtine. 

The experimental results above enunciated are now to 
be made use of in the endeavour to frame rules for the 
design of lathes on rational principles. The experience 
of makers from Jathes designed and made to work with 
the high-speed steel will be made use of, so far as it is 
available, to check the formule so obtained; and it is 
believed that these rules will prove a useful guide in cases 
where such experience is entirely lacking. 

The type of lathe which is to be considered is one for 
general purposes in an engineer's shop; and the rules are 
intended to cover a range of sizes from 6in. to 6ft., 
height of centres, in that type. Special lines of manu- 
facture require special purpose lathes, and it is the truest 
economy to have such special lathes whenever it is 
possible. The conditions postulated, as to standard cut 
and ranges of speed, for general purpose lathes will then, 
of course, no longer hold; but the underlying principles 
are the same for all. 

In the first place, it is necessary to fix upon the area of 
cut which ought properly to be taken upon a given 
material, say, mild steel, with each size of such general 
purpose lathe. It is obvious that a small lathe ought not 
to be expected to carry the same heavy cut as one two 
or three tiniés its height of centres. For one thing, small 
castings and forgings show a smaller difference between 
their sizes, rough and finished, so that the amount to be 
machined is less than for large ones. The amount of 
allowable spring of the work when Leing machined is less 
in the case of small than of large forgings, so that on this 
account alone the cut must be lighter for smaller work. 


HORSE POWER, SPEED AND AREA OF CUT 
ON HEIGHT OF CENTRES 
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Fig. i3—POWER, SPEED, AND CUT 


Data obtained from the experience of a number of 
the leading firms of machine toolmakers lead to the 
conclusion that the area of cut for different sizes 
increases as the square of the height of centres; and 
the following general rules have been adopted in this 
work as meeting with a wide acceptation for the 
machining of mild steel forgings :— 


Let c = depth.of cut in inches, 
t = width of traverse feed in inches, 
a = area of cut (= c ¢) in square inches, 
h_= height of lathe centres in inches. 
Then— 
h c h 
c= ae = 
40 4 160 
and 
he 
a , = = 
oF 6400 * (1) 


Having thus determined the standard cut for which 
each size of lathe is to be designed, we are in a position 
to decide upon the horse-power to be supplied to it. From 


bin. Yin. 12in 
. _ 3609 ae Jol 6 eat te 
N, =—— 600 400 300 
. 240 
5. re a a oe — | 200 
h 
My : 
n = 12.800 , 39 64-25 | 20-89 9.9 
hs h 
Ny _ 360022 ; 
N 12,800 + 30 72 — eS sai 
Ny — 2400 22 90.5 
N. ~ Tas pw 2 a a 


| 


the area of cut and the cutting stress we have the force | ately known. A number of experiments have been made | we ought to expect when, for these sizes, we sometimes 
by the authors on an 18in. lathe, and upon 8in. and 10in. | have the cone mounted upon the spindle, and in other 
lathes. These results will be added when the series is | cases driving the latter through gearing, even for the 
highest speeds. 


to be overcome at the tool point; and the product of 
this into the cutting speed at which the standard cut is 





¥ No. II. appeared April 2ist. 





to be taken gives the work done in foot-tons per minute. 


Now the formula— 


val $s. Teas 
C 

deduced from the Berlin and Manchester Committee’s 
experiments gives the proper speed if a is the area of the 
standard cut. Thus we may write— 





115 «x 2240 
CHP = horse-power = oe ee =e ., 
net horse-power 33,000 a 7°8 av.,, 
but— 
h2 , _ 6400 me 
ot geen wae hs 
therefore— 
_ _ I? 76400 5) f hi 
we = 6400 ( a las) demrt ter 
and— 
CHP = 7°8 (1 + B\ 20704". . @ 
427 54°8 


The net or cutting horse-power so calculated is given 
in the annexed table for a series of lathes with heights of 
centres from 6in. up to 6ft.:— 


TABLE IV.—Standard Cuts, Net and Gross Hoise-power (for cne tool) for sizes fiom bin. to 6ft. 


SPEEDS AND GEARS. 


Fundamental to the design of the fast headstock is a 
| knowledge of the range of speed of the spindle and the 
| number of speeds into which this range must be divided. 
Rules must be laid down for the greatest and least spindle 
| speeds, and compared with practice, for all sizes of lathes; 
| and the proper value of the constant or geometric ratio 
| of successive speeds must be considered. 


| Denote by :— 
N, the greatest number of revolutions of the spindle. 
Ni: ,, least 9% ” 
Ny 4, greatest ,, is cone. 
n ,, least <a 


| The value of N, the highest spindle speed, will 

obviously depend on the smallest diameter of work which 

| ought to be allowed in the given size of lathe and upon 

| the highest cutting speed at which any cut is required to 
be taken on that diameter. 

Now a diameter equal to one-eighth the height of centres 


(3) is about the smallest size of bar that is usually put 























Height of centres ... 6in. ]2in. | 18in. | 24in.| 30in. | 36in.| 42in. | 48in. | 54in. | 60in.| 66in. | 72in. 
Depth of standard cut... ... re ar) -30 45 -60 75 -90 1-05 | 1-20 | 1-35 | 1-5 1-65 | 1-80 
Width of standard traverse ..-| ©0875 | -075 | -1125 | -15 | -1875 | -225 | -2625 | -80| -34/ -875 | -4125 +45 
Area of standard cut ... : ...| +0056 +0225 -052 . |} +14 +2 +276 -36 | -46 | -56 -68 -81 
Proper cutting speed ... “| 193 594 344 26 | 2 20 18 173 | 173 | 163 164 16} 
Net horse-power ... 8-4 10-4 13-7 | 18-3 24 31-4 40° 50 | 61 | 74 87 102 


Friction horse-power ... .. 
Total or gross horse-power .. 


These quantities are also figured as ordinates of the 
three curves of Fig. 13 on a base of height of centres. The 


first curve gives the value in square inches of the area of | 
the standard cut—right-hand scale—for a lathe of any | 


given height of centres; the second curve gives the cutting 
speed—left-hand scale--at which this cut should be 
capable of being taken on work of any diameter up to 
twice the height of centres; and the last gives the net 
horse-power required to carry this out. 


Criticisms as to the propriety of these standard cuts, | 


Greatest & least revs. of Spindie (per minute) 
And ratio of same with height of centres 









_ beast revs, of Spindle (per minute ) 
Ratio of greatest to least revs. of Spindle (per minute) 


Height of ‘centres (in inches.) 


Fiz. 14-SPINDLE SPEEDS 


and consequent powers to be supplied for the various 
sizes of lathes, will be welcomed by the authors. 
be pointed out, however, that it is only upon the question 


of the size of the cut which each size of lathe ought to be | 


expected to take that there is any room for discussion or 
choice of opinion. Once the rule for that is agreed upon, 
ali the rest follows as a matter of logical consequence from 
the experimental results now available. 
of the cut follows the appropriate speed, having due re- 
gard to the life of the tool; the force required for taking 
the cut is also determined, and the required net horse- 
power follows at once. ’ 

The friction horse-power for various sizes is not accur- 


Tt may | 


From the area | 


61 


into a lathe. For any size less than this the work would 
| be more economically performed upon a smaller lathe. 
Also a cutting speed of 120ft. per minute is found to be 
as high as is ever necessary on this small diameter for 
lathes from 6in. to 18in. height of centres. If the cut be 
of less area than that corresponding to this speed, it is a 
| finishing cut, and must not be taken too fast for fear of 
| vibration. Nowif v represent this cutting speed in feet 
| per minute, we have obviously 


. 9 € 
_— 12v _ 12 x 120 x 8 _ 3670 or, say, 
h ah h zo 
T 
8 
. 3600 
Ny = h (4) 


| For lathes larger than 18in. centres a cutting speed of 
| 80ft. per minute on the smallest diameter is found to be 
sufficient; and this gives a value 
| - _ 2400 2 
Ng i oa gf ae any 
Speaking generally, it may be said that the cone runs 
upon the spindle and may be coupled directly to it for 
lathes up to 18in. centres; whereas above this the cone 
is usually off the spindle, and drives it, even at the highest 
speeds, through a pair of wheels. Recently the mounting 
of the cone—if any—upon the spindle has not been so 
generally resorted to except for lathes below 12in. centres, 
and from the point of view of belt efficiency it is certainly 
| much better that the spindle should never be directly 
coupled to the cone. 
The smallest number of revolutions of the lathe spindle 
| (N; ) is determined very simply by the consideration that 
it must be possible to take the standard area of cut for 


which the lathe is designed (smn) upon work of the face- 


plate diameter, and at the appropriate speed baer “= 15) 
2 


at which the tool can last for a reasonable time. 
We thus obtain at once— 


6400 5) 
<= 9 oat” 2 6400 . 15) 
tax 2hkh « kh =i Cz ‘ 
or i eee ae 
hi h 


The values of Ny and N determined by these rules are 
entered in lines 1, 2, and 3, of Table V., and have been 
plotted on Fig. 14. 

The curves of greatest and least spindle speed thus 
rationally determined are seen to agree well, on the whole, 
with the most recent practice; for in Fig. 14 the dots 
showing values for lathes actually built by some of the 
best makers are found to cluster around the path of the 
curves. The break in the curve for Ny is due to the 
| change made in the assumed value of the highest cutting 

speeds ever required on small diameters, viz., from 120 to 
| 80. A region of indefiniteness occurs for sizes between 
| 12in. and 18in. height of centres; and this is just what 








TABLE V.—Tubie of Values of Greatest and Least and of Ratio of Greatest to Least Spindle Speeds. 
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No such break occurs in the curve for N; , as for the 
lowest speeds there is always at least one back gear inter- 
posed, even for small lathes. 

The ratio of greatest to least spindle speeds is, of 
course— 

smal] large) 
Meo. (3600 to 2400) 2? 

N, 12800 + 30 12 
and these values are also tabulated in Table V., lines 4 
and 5, and plotted in Fig. 14. 
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THE RATING OF MACHINERY. 
(By a Legal Correspondent ) 


THE daily papers have recently drawn attention to the 
very serious burden which some rating authorities are 
compelled to impose upon the rateable property within 
their districts in order to provide funds for the relief of 
the poor and for the numerous other objects to which the 
ratepayers’ money is to be devoted. Those who are unfami- 
liar with the principles of rating sometimes assume that if 
the rates in the parish of A are 10s.in the £, while the rates 
of B are only 5s. in the £, the ratepayers in the parish of B 
are much better off than thoseof A. If the two parishes 
are similar in the sense that they are both residential, or 
that they are both centres of industry, this assumption 
is justifiable; but to furnish an accurate answer to the 
question whether a given district is heavily rated or not, 
one must look somewhat closely into the methods of 
rating which are adopted in the district. In other words, 
one must be careful to ascertain not only what is the 
amount of the rate, but what property is brought into 
rating; for it is obvious that, as property is rated, so 
the amount of the rate in the pound may be reduced, 
In many districts manufacturers are heard to complain 
of the way in which their property is assessed. They 
allege that machinery, which is not per se rateable at all, 
is taken into account so as to enhance the rateable value 
of the premises in which it is used; and they complain, 
with much reason, that by this means they are made to 
bear an undue proportion of the burden. 

In view of the importance of this question to all 
owners of machinery, it is of interest to consider the statute 
law and cases bearing upon the subject; for it is only by 
close appreciation of certain elementary principles which 
underlie the law of rating, that an engineer or manufac- 
turer may hope to ascertain whether or not he is paying 
his fair share of the rates. It would not be possible, of 
course, in the compass of a short article, to say enough 
to enable an engineer to dispense altogether with 
professional assistance, in case he finds it necessary 
to dispute the rateable value of his mill or factory; yet we 
may be able to point out in simple language some of the 
elementary principles of the law of rating in relation to 
machinery. 

The law which enables a rating authority to levy rates 
is to be found in the Parochial Assessment Act, 1836, 
where it is provided that :— 

‘*No rate for the relief of the poor in England and Wales shall 
be allowed by any justices, or be of any force which shall not be 
made upon an estimate of the net annual value of the several 
hereditaments rated thereunto ; that is to say, of the rent at which 
the same might reasonably be expected to let from year to year, 
free of a]] usual tenant’s rates and taxes, and tithe commutation 
rent charge, if any, and deducting therefrom the probable average 
annual cost of the repairs, insurance and other expenses, if any, 
necessary to maintain them in a state to command such rent. 
Provided always that nothing herein contained shall be construed 
to alter or affect the principles or different relative liabilities, if 
any, according to which different kinds of hereditaments are now 
by law rateable.” 

What, then, are “hereditaments”? Itis not necessary 
for our present purpose to go into the exact legal meaning 
of this term. Suffice it that it has been decided that it 
does not include “chattels,” that is to say, roughly 
speaking, things other than land and buildings. Thus it 
does not include furniture or machinery, unless they are 
so attached to a building or to the freehold as to become 
part of it. 

The above section is of general application throughout 
the country, subject to a slight modification so far as 
regards the metropolis which we need not now pause to 
consider. The effect of the section is that the “net 
annual value,” or the “rent at which premises may be 
reasonably expected to let from year to year,” is the 
groundwork of every rate. This is the “hypothetical 
rent.” The problem before every assessment committee, 
and the problem which we propose to consider in relation 
to mills which have machinery upon them, is how this 
hypothetical rent is ascertained. 

Seeing that chattels are not rateable, itis nos unnatural 
that manufacturers should have girded at the idea that 
machinery should be brought into rating in any shape or 
way. We are not now referring to machinery which is 
annexed to the freehold in such a way as to form part of 
it, 7.e., to the main engines and shafting, which are an 
integral part of the mill. The principle that such ma- 
chinery must be taken into account in arriving at the 
hypothetical rent was clearly recognised so long ago as 
1851, in the case of (Reg. v. Southampton Docks Com- 
pany, 14 Q.B. 587). There it was contended that certain 
fixtures and fixed plant, such as steam engines, cranes, 
shears, derricks, &c., attached to a dock, could not be taken 
into account. Lord Chief Justice Campbell, however, said: 
“This is a rate upon buildings to which machinery is 
attached for the purposes of trade, and it has been 
solemnly decided that such real property ought to be 
assessed according to its existing value, as combined with 
machinery, without considering whether the machinery 
be real or personal property. It is of import- 
ance that a rule upon such a subject which has been 
laid down and acted upon should be adhered to.” 

This is the rule as regards machinery which is annexed 
to and has become part of the freehold, and we do not 
think that it is ever seriously called in question. But 
what of machinery which is not so fixed? If it is rate- 
able at all, how can it be brought into rating ? 





The fact that loose machinery must be brought into 
rating in some way was clearly laid down in the case of 
the Tyne Boiler Works Co. v. Tynemouth Union (1885, 
18 Q.B.D. 81). There certain machinery and plant of a 
heavy nature, including an engine, boiler, shafting, 
travelling cranes, and other machinery, the property of 
the appellants, had been placed upon the premises, and 
were required by the appellants for the purpose of boiler 
making. The machinery in question could be moved and 
arranged as desired. Some of the machines were not 
attached either to the soil. or to the building; others 
were what are known as “ fixed machines.” The Assess- 
ment Committee ascertained the rateable value of the pre- 
mises by taking the gross estimated rental which a tenant 
from year to year might reasonably be expected to give for 
the use of them—inclusive of the machinery and plant— 
and by making the usual statutory deductions. The Court 
of Appeal adopted this assessment, saying that all the 
machinery should be taken into account as enhancing 
the value of the premises. Lord Esher laid down the 
rule as follows :—‘ Things which are on the premises 
to be rated, and which are there for the purpose of 
making, and which make them—that is, those premises— 
fit as premises for the particular purpose for which they 
are used, ought to be taken into account in ascertaining 
the value of the premises for rating purposes.” It was 
pointed out, however, by Lord Lindley that nothing had 
been included which a tenant from year to year would 
not take if he were hiring the boiler works. While the 
Tyne boiler case clearly establishes the rateability of 
unfixed machinery, it leaves at large the question as 
to how the machinery is to be taken into account as 
enhancing the value. 

Having regard to the weight which learned judges have 
always attached to the Tyre boiler case, there is little 
chance of the principle which it enunciates being over- 
thrown. In fact, it can scarcely be overthrown except 
when some other case involving the same question is 
taken to the House of Lords. The principle has been 
followed in many recent cases. Thus in London and 
India Docks v. Poplar Union (1900), L.T. 371, certain 
hydraulic cranes placed upon the sides of the docks, 
which cranes travel upon iron rails about 10ft. to 13ft. 
apart, were treated as enhancing the rateable value of 
the dock undertaking, as they were on the premises for 
the purpose of making them fit as premises for the 
purpose for which they were used. 

While, however, engineers and millowners cannot 
attack the principle of the Tyne case, there are certain 
points in connection with the application of the rule 
which require to be carefully noted, because the principle 
on which machinery is brought into rating is highly 
technical, and unless the rules relating thereto are strictly 
complied with, a ratepayer may find a loophole of escape. 

A case tried by the learned Recorder of Northampton, 
which eventually came before the Lord Chief Justice in 
the Divisional Court, seems to emphasise the fact that 
the Court must observe a strict application of the rule. 
In that case the appellants, who were proprietors of a 
boot factory, were rated at £825 as the gross estimated 
rental, and £550 as the net annual value. The machinery 
was of two kinds. Of these, the first which was fixed 
to the premises belonged to the landlord, and no question 
arose as to the right of the assessment committee to have 
regard to its enhancing value. The second class com- 
prised machines which were the property of the tenant. 
The value of this machinery was £205, and the Recorder 
eventually assessed the rateable value of the entire 
premises at £399, at which figure he arrived by the fol- 
lowing method :—Value of land, as agreed, £31; No. 1 
machinery, as agreed, £29; buildings, without taking 
machinery into consideration, £202; value of No. 2 
machinery, £127; total values, £399. The method at 
which he arrived at the figure £127 appears to have 
been by his taking 5 per cent. on the actual value. The 
Recorder stated a case for the opinion of the High Court 
the principle which he adopted having been questioned 
by the millowner. 

In the Divisional Court, while it was held that the 
machinery had been properly taken into consideration 
for the purpose of estimating the rateable value, exception 
was taken to the method by which the value of machinery 
No. 2 had been separately estimated. In the opinion of 
the Chief Justice:—“The valuation of the machinery 
ought not to be separate in its ultimate result.” 

Yet the Court of Appeal have insisted that the 
machinery must be taken into consideration! The prin- 
ciple must be deduced from other cases. In Gifford v. 
Chard Union, Lord Esher said that:—‘* Machinery 
whether fixed to the freehold or not, if necessary to the 
use of the premises as such, and going to make up the 
value for which the rent was made, might be taken into 
account.” 

Since the case of Crockett v. Jones, the lesson that 
machinery must not be the subject of a separate 
valuation has been taken to heart, and certain learned 
Recorders at Quarter Sessions have simply taken the 
machinery into account as enhancing the whole rent. In 
the case of Kirby v. the Hunslet Union, which was tried 
before the Recorder of Leeds in April, 1904, the appellant 
was an occupier from year to year under an expired 
tenancy of some engineering works at Hunslet, at a 
rental of £28 perannum. He appealed against an assess- 
ment of £67 gross, and £45 rateable value, the previous 
assessment being £29 and £22 respectively. The appellant 
contended that the value to the user of certain machinery 
in connection with the occupation of the premises ought 
not to be considered, but that the question of the benefit 
ought to be limited to the advantage derived from the 
fact that the machinery affords proof of the convenience 
of the building for the purpose of the business, and a 
possible value from the tenant being able to take it 7m situ. 
The respondents, on the other hand, said that the only 
way in which it could properly be taken into account 
was by taking the hereditament as found, furnished and 
equipped with the necessary machinery, and ascertaining 
what is the rent which a tenant from year to year would 


give for such premises as they stood, including, of course, 
the right to use what he found there. Two objections 
were raised to this: that it involved (a) the rating of 
machinery; and (6) the proposition that the tenant 
bought the machinery, and had to pay the landlord rent 
for it. Upon these points the learned Recorder of Leeds 
said :—‘ As to the first objection, I think the answer is 
that to take the value which machinery may add to the 
letting value of the premises is not to take the value of 
the machinery. The added rent has no fixed relation to 
the value of the machinery. . . . The second point 
urged was that the tenant buys the machinery, and 
yet has to pay the landlord rent for it. I think this 
involves the consideration of the facts of the particular 
tenancy in question, which I think is fallacious. . . . 
I am of opinion, therefore, that the principle by which 
the rateable value is to be ascertained is, that in ascer- 
taining the rent you must take into account the value of 
the machinery as contributing to the rental value of the 
freehold.” Inthe event he made the assessment £31 
gross, and £26 net.” 

In the case just mentioned the learned Recorder had 
no option. He took the course which many another 
Recorder will take, namely, that of considering the valua- 
tion made by the appellants, and that made by the 
respondents, and taking the mean between them, guided, 
of course, by the opinions of the expert witnesses. Ap. 
parently all that a manufacturer can do to protect his 
interests under the existing law is to see that machinery is 
not taken into account separately. 

As your readers are probably aware, a Bill has been 
brought before the House of Commons each year for a 
number of years past, having for its object the relief of 
manufacturers from the rating of machinery. A Bill of 
this kind is now before the House of Commons. It pro- 
vides that :— 

From and after January Ist, 1905, in estimating for the purpose 
of any valuation list, or poor or other local rate, the gross esti 
mated rental and rateable value of any hereditament occupied for 
any trade, business, or manufacturing purposes, any increase«| 
value arising from machines, tools, or appliances which are not 
fixed or are only so fixed that they can be removed from their plac: 
without necessitating the removal of any part of the said heredita- 
ment shall be excluded. 

Provided that the gross estimated rental of any such heredita 
ment shall be estimated at not less than the sum at which it might 
reasonably be expected to let for the purpose for which it is used 
on a tenancy, from year to year, void of the machines, tools, and 
appliances which it might reasonably be expected would be 
supplied by the tenant, if the tenant paid all the usual tenants 
rates and taxes, and if the landlord undertook to bear the cost of 
the repairs and insurance and the other expenses—if any—neces- 
sary to maintain the said hereditament in a state to command such 
rent. 

Provided also that the terms machines, tools, and appliances 
for the purposes of this Act shall not apply to any machinery, 
machine, or plant used in or on the hereditament for producing or 
transmitting first motive power, or for heating or lighting the said 
hereditament. 

This Act is not to apply to Scotland or Ireland, 

This measure is not expressive merely of the wishes of 
afew private members in the House of Commons. It is 
practically founded on the “ Final Report of the Royal 
Commission on Local Taxation, 1901.” The Commissioners 
recommended that “there should be excluded from 
assessment any increased value arising from machines, 
tools, or appliances which are not fixed, or are only so 
fixed that they can be removed from their place without 
necessitating the removal of any part of the hereditament.” 
They were of opinion, however, that the value of any 
machinery, machine, or plant used in or on the heredita- 
ments for producing or transmitting first motive power, 
or for heating or lighting the hereditament, should be 
included. 

If for no other reason, a change in the law,as suggested 
by the Bill, would be desirable for the purpose of ensuring 
uniformity of practice throughout the country. Under 
the present régime the manufacturer can never be certain 
as to how far his movable machinery will be taken into 
account. At present a person who owns an engincering 
works in Manchester can obtain but a crude notion of the 
rateable value of his property if he refers to the rate- 
assessment committee will have no difficulty in arriving 
able value ofa similar mill—say, in Leeds—for a different 
at a very different conclusion. 

The reason why the Rating of Machinery Bill is 
strenuously opposed by those who are responsible for 
local government is not far to seek. They naturally wish 
to draw water from the deepest well. If nothing but the 
four walls and main engines of a factory are to be taken 
into account, the rateable value must necessarily be 
diminished, with the result that an increased rate must 
be made up elsewhere. We trust that in spite of this 
opposition the Bill may become law, to the end that 
manufacturers may not only be relieved of a heavy 
burden, but of the vexatious litigation to which they are 
constantly exposed under the existing order of things.| 








CHESTER TRAMWAYS.—The Chester Town Council on Wednesday, 
after considering detailed reports from its surveyor, its electrical 
engineer, and its tramway manager, resolved, with only five 





dissentients, to carry out a tramway extension involving an 
expenditure of over £16,000. 

THE DERWENT VALLEY WATER SCHEME.—Some good orders have 
recently been placed in cast iron pipes and special castings. Four 
contracts have been given out for the large iron pipes to be used 
in the conveyance of the water to the different districts to be 
supplied. Contracts Nos. 1 and 2 have been obtained by the 
Staveley Coal and Iron Company, Limited. The first is for some 
9000 tons of pipes 45in., 27in., and 24in. diameter, and the second 
for 10,000 tons chiefly 45in. diameter, and all 12ft. long. The 
Stanton Iron Company has taken contract No, 3, which is for 
about 12,500 tons of 45in. pipes. Contract No. 4, the largest of 
the lot, has been placed with the Staveley Company and the 
Sheepbridge Coal and Iron Company, Limited, Chesterfield. The 
contract is for 31,000 tons of varied diameter. Of this weight the 
Sheepbridge Company has obtained 6225 tons for pipes up to and 
including 27in. in diameter. 





* This decision is now under appeal. 
t Those who desire to pursue the study of the subject of the foregoing 
arcicle should refer to an admirable little work recently published 





entitled, ‘‘ Rateable Machinery,” by Geo, Wes tall, F.S.8, 
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COMMERCIAL EFFICIENCY OF PRIME 
MOVERS. 


Tur above was the title of an interesting paper recently read 
before the members of the Glasgow University Engineering 
Society by Mr. A. Marshall Downie, B.Sc., A.M. Inst. C.E., 
when Professor Archibald Barr, D.Sc., of the Engineering 
Chair, presided over a full meeting. 

Defining the term ‘‘ commercial efficiency,’’ the author 
said it was based on two fundamental principles, economical 
conversion of energy and low first cost, and it would be shown 
how in the case of prime movers these two could be expressed 
in common terms and used as a basis of comparison, 
intelligible alike to the engineer and his client. 

Reference was then made to representative tests of steam 
engines and turbines of various make, and to tables embodying 
the results of these—see Tables I. and II., page 416. The tirst 
was that of a triple-expansion vertical pumping engine made 
by Hawthorn, Davey and Co., for Leicester Waterworks, and 
tested by Professor Unwin in 1900. It has cylinders 15in., 
25in., and 40in. diameter by 36in. stroke, and uses saturated 
steam of 1501b. pressure. The speed was 35 revolutions per 
minute. The steam used per indicated horse-power hour was 
11°9, corresponding to a consumption of heat of 13,450 B.T.U. 
The thermal efficiency per cent. or proportion of total heat in 
fuel converted into work, was 19-5, and the relative efficiency, 
taking the Clausius and Rankine cycle as 100 per cent., was 
67°5 per cent. The second case was that of the Milwaukee 
pumping engine, tested by Professor Thurston, which was 
perhaps one of the most efficient steam engines on record. 
The steam consumption was 11°7, the corresponding heat 
consumption 13,150 B.T.U., the thermal efficiency 20 per 
cent., and the relative efficiency 70 per cent. The third 
example was that of one of the enormous horizonto-vertical 
units at the Edison Station of the Rapid Transit Street 
Railway, New York, tested by Witham. There were nine 
such units in this station, each of 5000 indicated horse-power, 
and capable of developing each 8000 indicated horse-power or 
collectively 72,000 indicated horse-power. With saturated 
steam of 1801b. pressure these engines used, on test, 11-9 lb. 
per indicated horse-power hour, or 13,500 B.T.U. The 
thermal efficiency was 19 per cent. and the relative efficisncy 
65 per cent. The fourth example was the four-cylinder 
Sulzer 1200 indicated horse-power triple engines, tested by 
Shrétter, using steam of 188 lb. pressure superheated 228 deg. 
Fah. The steam consumed was 8°97 lb. per indicated horse- 
power hour and the B.T.U. 11,250, the thermal efficiency 
22-9, and the relative efficiency 72 per cent. The thermal 
advantage of using superheated steam was thus obvious, 
although due account should be taken of the increased first 
cost involved. Referring to Tables I. and II., two items had 
been added showing the costs of fuel per hour at 12s. per 
ton and 12,000 B.T.U. per lb. first per indicated horse-power 
hour and then per kilowatt hour, assuming the engines had 
all been used for electric driving, with boiler efficiency of 
65 per cent. 

Referring to turbine tests—Table I1.—the first was that of 
the well-known 1€00 indicated horse-power Parsons turbine 
at Elberfeld, which used steam of 1501b. pressure, super- 
heated 30 deg. Fah., speed 1500 revolutions per minute. The 
steam per hour at full load was 11:9 1b. per indicated horse- 
power, the consumption of heat 13,490 B.T.U.; the thermal 
efficiency 19:3 per cent., and the relative efficiency 66°5 per 
cent., a result which certainly compares well with even the 
most efficient steam engine of any type. The second test 
was that of a comparatively small de Laval steam turbine of 
300 indicated horse-power. With steam of 208 lb. pressure, 
and a superheat of 80 deg. Fah., consumption was 12°2 Ib. 
per indicated horse-power hour, the B.T.U. 14,350, the 
thermal efficiency 18, and the relative efficiency 61 per cent. 
Considering the size of the unit this, too, was a very good 
result. The third test was that of a large Curtis turbine by 
the General Electric Company of America. The horse-power 
was 3000, the steam pressure 158 lb., the superheat 212 deg. 
Fah., and the steam per indicated horse-power hour 9°76 lb. 
The heat consumption was 12,250 B.T.U., the thermal 
efficiency 21, and the relative efficiency 67 per cent. This 
was certainly a remarkable result, and worthy of comparison 
with the best that had been achieved in steam engine 
work. 

In the same way that Clausius and Rankine devised a cycle 
of operations more applicable to the steam engine than 
Carnot’s generalisation, so Mr. Dugald Clerk had suggested 
that an engine, in which the working substance was pure air 
instead of a mixture of gases as in an actual gas engine, 
should be used. After describing the Clerk cycle, and pointing 
to its close agreement with present-day gas engine practice, 
Mr. Downie entered upon a comparison of the thermal 
efficiency yielded by it as a basis and by the Carnot cycle, 
remarking that the discrepancy between the efficiency given 
by Clerk’s ideal cycle and Carnot’s was much more marked 
than between Clausius and Rankine’s cycle and Carnot’s for 
steam engines. But without a fuller knowledge than was up 
to the present available regarding the behaviour of gases at 
high temperatures and pressures as to their specific heats, 
and regarding other physical and thermo-chemical changes, 
the air standard engine was probably the most convenient and 
accurate standard of comparison. 

Table III. shows actual test results from some of the 
better known types of large gas engines, viz., the Cockerill, 
Crossley, Premier, and the Oechelhauser. Before giving the 
results of tests in each case, the author described the working 
cycles of each type. Of the Oechelhauser, which is as yet 
perhaps the least known type of the four, the authorexplained 
that it worked on a modified Clerk or two-cycle system, and 
each working cylinder had two pistons, which moved in 
opposite directions and were connected, one—the front one— 
directly to the centre pin of the crank shaft, and the other 
through a back crosshead to two coupling-rods to the two side 
crank pins of the crank shaft. There were no positively 
actuated valves on the engine, the air and gas being admitted 
through two rings of ports on the cylinder, which were 
uncovered by the back piston, and the products of combustion 
were expelled from a ring of ports uncovered by the front 
piston. Explosion took place by means of electric ignition 
when the two pistons were nearest to one another. Just 

before the end of the outgoing stroke the exhaust ports were 
uncovered by the front piston, and the products of combus- 
tion escaped. Simultaneously with this, the air ports, and a 
little later the gas ports, were uncovered, allowing a charge 
of air, and air and gas, to enter the cylinder at a pressure of 
2b. to 31b. per square inch from separate air and gas charg- 
ing pumps. The expulsion of the products of combustion was 


thus assisted by the inrush of air followed by explosive 
mixture, and the ports were so proportioned and situated 





that the time they remained uncovered was such as to allow 
of the incoming gases just reaching the exhaust ports, when 
the engine was receiving its maximum working charge. 
Immediately the ports were covered by the piston on 
the in-stroke compression began, and as the pistons were 
just leaving their nearer position explosion took place 
as before. There was thus one explosion every revolu- 
tion in a single-cylinder engine, and if two cylinders were 
used with cranks at 180 deg. two impulses per revolution 
could be got. When the engine was working light the speed 
was regulated, not by cutting off the supply of gas, but by 
diminishing the proportion of fresh mixture admitted. The 
gas and air pipes discharged partly through a by-pass valve 
and partly to the working cylinder, and the proportion of the 
mixture by-passed was controlled directly by the governor. It 
was thus possible to get an explosion every revolution and a 
fairly good turning moment, even at a very light load. It 
was obvious that the Oechelhauser engine had many points 
tv recommend it, among which were absence of mechanically- 
operated valves, rapid expansion, and a good turning moment. 
That these were not inconsistent with high economy would 
be seen from a glance at the tests recorded in the table. 

The Oechelhauser gas engine tested was a 750 indicated 
horse-power engine using coke oven gas and employed driving 
a blowing engine in a steel worksin Germany. The gas used 
was of a better quality than ordinary power gas, and had a 
much higher calorific value per cubic foot, but this made little 
difference in the result, as tests were on record where this type 
of engine, using exceptionally poor power gas, having a chlorific 
of 118 B.T.U. per cubic foot, consumed only 7200 B.T.U. per 
indicated horse-power hour. The results were certainly re- 
markab‘e, the cubic feet of gas used—having a calorific value 
of 400 B.T.U. per cubic foot—being 17; the thermal units con- 
sumed per indicated horse-power hour in the working cylinder 
being 6800, the thermal efficiency 38 per cent., and the rela- 
tive efficiency—taking the Clerk air cycle as 100—being 73 per 
cent. The test might be taken as absolutely reliable, having 
been made by Professor Eugene Meyer, a high German 
authority on the internal combustion engine. The first test, 
made in August, 1903, was amply confirmed by a second test 
in October of the same year. The next two tests were those 
of a single-cylinder Cockerill engine of 1000 horse-power, 
tested by Professor Witz, of France, in 1900, and that ofa 
two-cylinder Crossley vis-d-vis engine of 400 horse-power, 
tested by Mr. Humphreys in 1900, on both of which engines 
the operations are conducted on the Otto or four-cycle system. 
The Cockerill engine developed 886 horse-power, using gas 
of very low calorific value, namely, 107 B.T.U. per cubic foot ; 
indeed, with a good gas this engine can develop 1200 indicated 
horse-power. The thermal units consumed per indicated 
horse-power hour were 8840, thermal efficiency 29 per cent., 
and the relative efficiency 56 percent. In the case of the 
Crossley engine the indicated horse-power was 380, the calorific 
value of the gas 152 B.T.U. percubic foot. The thermal 
units used per indicated horse-power hour were 8400 
the thermal efficiency was 31 per cent. and the relative 
efficiency 66 per cent. Had this engine had a greater 
amount of compression the efficiency would no doubt have 
been higher. The remaining gas-engine test was that of a 
Premier engine of 500 indicated horse-power, using Mond 
gas, and tested by Mr. Humphreys, the results being as 
stated in the table. In this table, as in those for steam 
engines and steam turbines, data was added, giving the fuel 
cost which such heat consumption would imply, assuming 
the cost of fuel as 12s. per ton, and that each 1 Ib. gave out 
12,000 B.T.U. when burned. In arriving at a proper com- 
parison it was necessary to take into account the efficiency of 
steam boilers and gas producers respectively. The efficiency 
of a good steam boiler—depending on condition of heating 
surface, rate of combustion, draught, &c.—should range from 
50 per cent. to 75 per cent., so that a fair value for it would 
be 65 per cent. Gas producers had been tested which gave 
upwards of 89 to 90 per cent. of the original heat of the fuel 
in the gas, but this was an exceptionally good figure. To be 
quite safe, an efficiency of 78 per cent. might be taken as 
fairly comparable with 65 per cent. in a steam boiler. Again, 
to express the cost in output of electric energy a figure might 
be assumed for combined efficiency of engine and generator. 
As a steam engine or turbine has a higher mechanical 
efficiency than a gas engine the combined efficiency might 
be taken as 86 per cent. for the steam engine, and 78 per 
cent. for the gas engine. 

On these assumptions it was seen that in the best test 
results 1 indicated horse-power per hour could be obtained in 
a steam engine for ‘09d., in a steam turbine for ‘10d., and in 
a gas engine for 0°42d. Also 1 kilowatt-hour could be got 
for ‘14d., -15d., and 0°7d. in steam engines, steam turbines, 
and gas engines respectively. These figures had no real 
guidance on cost of actual working, except that they were in 
the same ratio, and helped to fix one’s ideas in making com- 
parisons. 

Coming to discuss the more distinctly commercial 
aspects of his subject, the author proceeded to deal with the 
comparative first cost, &c., of the various prime movers under 
review. Taking examples of probable cases, he directed 
attention to tables he had prepared—see Tables IV. to VIII. 
—showing the probable first cost and estimated total working 
cost of three power stations, each having a total capacity of 
10,000 horse-power, and driven by steam engines, steam 
turbines, and gas engines respectively. While the costs 
stated in the tables were only approximate, and did not apply 
to any actual case, generally speaking the figures given were 
fairly accurate for the case of a power station erected on the 
outskirts of a large city, such as Glasgow, with suitable 
ground for ordinary foundations, easy transport facilities, and 
a plentiful supply of water, and fairly cheap coal. The 
author further explained that, although the total output of 
the station was 10,000 horse-power, corresponding to 6750 
kilowatts, in five units of 2000 horse-power each, the actual 
rated output should not be taken as more than the normal 
load of four sets, namely, 8000 horse-power, one set being 
spare. Of course, each of the sets was capable of developing 
10 per cent. above its normal load for, say, two hours at a 
time and 20 to 25 per cent. above normal momentarily. The 
full load basis, however, in estimating a load factor, was 
taken at 8000 horse-power, or 5400 kilowatts. 

The first item was cost of ground, and this had been taken 
at 20s. per square yard of the net space occupied by the 
buildings in each case. Allowing, however, for extension— 
and even if the ground purchased amounted to double the 
amount covered by the buildings, 10s. per square yard was 
available. Although the price would not anything like 
provide for ground in the centre of a city, it was still a repre- 
sentative figure for the outskirts. It would be seen from 
Tables IV. and V. that there was a great difference in the 
amount of ground required by the three types of prime 











The steam turbine compared most favourably with 
The 
total sum involved, however, was small compared with the 
total capital outlay ; and the item, in fact, was not such a 


movers. 
the steam engine, and the gas engine as unfavourably. 


factor in the case as at first it might appearto be. As regards 
the second item—building, foundation, &c.—the engine-house 
proper for steam turbine and gas engine could be kept low, as 
these were horizontal, but the house for the steam engine, 
being vertical, must be kept high. The boiler house, as a 
rule, required a more substantial building, deeper founda- 
tions, and more brickwork than the covering over gas pro- 
ducers, if, indeed, there was any covered-in building at all. 
The steam engine power station buildings, therefore, would 
be more expensive in proportion to those of the steam turbine 
and gas engine, 

The third item was the engines. In the case of the steam 
engines, these were taken as being compound vertical Corliss 
engines, each developing 2000 horse-power, running at about 
85 revolutions per minute, and having separate condensing 
plant, electrically driven. The steam turbines were taken 
as being of Parsons, Curtis, or other suitable make for this 
power, running at about 800 revolutions, their condensing 
plant being also separate. Inasmuch as this plant was re- 
quired to give a very high vacuum, it would probably be a little 
more expensive than for the steam engine. The gas engines 
taken were those of the two-cylinder horizontal type, similar 
to any of those that had been referred to, the speed being put 
at 1000 revolutions per minute. As regards the alternators, 
those for the steam engines would cost more, as they run at 
a slower speed ; and those for the turbines, being high speed, 
would certainly cost less. An allowance had been made for 
exciters, balance, and switchboard equipment, on a mederate 
scale, in each case. The steam boilers of water-tute type 
were supposed to be practically the same for engines and 
turbines, and in their cost were included mechanical! stokers, 
all brickwork flues, iron chimneys, economisers, and super- 
heaters, all erected in place. Coal-handling plant included 
conveyers, hoppers, coal shoots, weighing-macbines, motors, 
&c. Under piping was included all main steam, feed, drain, 
and blow-off piping, and all exhaust and circulating water 
piping, except in the immediate vicinity of the condensing 
plant. Feed pumps, tanks, &c., were also included. 

The corresponding part of the gas engine installation was 
the producer plant, and, for the cost given, any first-class 
plant could be obtained, including producers, coal and ash 
handling plant, gas, washing, cooling, and scrubbing plant, 
blowers, steam generators, piping, and motors. On the 
whole, the finding was that the first cost worked out rather 
in favour of the steam turbine and much against the gas 
engine plant. No ‘‘recovery’’ plant was included in this 
comparison, yet this might legitimately enough be considered 
an enormous advantage pertaining to gas engine installations. 

Proceeding to consider the annual cost of production of 
electrical energy from three such stations as were described, 
the author claimed representative accuracy for the figures 
stated in the tables. Two rates of output were assumed, 
namely, 14,200,000 units and 28,400,000 units per annum. 
The former would give a load factor of 30 per cent. and the 
latter 60 per cent. A load factor as high as 60 per cent. 
would never be got in a public lighting and traction 
service, but it should easily be obtained in a large private 
installation, say, in a steel works or shipyard. A good load 
factor for lighting and traction might be, say, 33 per cent., 
and for lighting alone about 15 per cent. would be almost 
an outside figure. It has been said that 61b. of coal per 
kilowatt-hour was a fairly good result for intermittent 
machinery, although it should be possible to do with 4 lb. 
The author tcok for the steam engine the low figure of 
3°3 lb. of eoal per kilowatt-hour, and for the steam turbine 
4 lb., seeing the efficiency of a steam turbine at light loads 
fell off more quickly than that of a steam engine. For the 
gas engine the consumption of coal per kilowatt-hour, at 30 
per cent. load factor, was taken at 1-75 lb. per unit, which 
probably erred on the safe side. Inasmuch as a producer 
treated an inferior class of coal more satisfactorily than a 
steam boiler, a lower price, 10s. per ton, was taken. 

Summarising, the author said it would be seen that the 
gas engine used in fuel less than half that of the steam 
engine ; that as regards oil, waste, and stores, the steam 
turbine plant was more economical than either steam or gas 
engines; that in regard-to wages and superintendence, there 
were most for steam engine plant and least for gas engines, 
principally because of the lessened attention required by pro- 
ducers; that in respect of repairs, upkeep, and maintenance, 
the fairest measure was a percentage on first cost of 
machinery, increasing with the load factor; that as regards 
the item of rent, taxes, &c., this was a varying quantity, 
depending on the value of ground, output, situation, income ; 
and the amount assumed was certainly not overstated. As 
regards depreciation, this was, of course, a very vexed ques- 
tion, but if the ground were near a city it would be likely to 
grow in value rather than depreciate, and on this account 
nothing had been put against ground. Buildings had been 
charged with 24 per cent. depreciation, and the plant. with 
74 per cent. for 30 per cent. load factor, and.9 per cent. for 
the 60 per cent. load factor. This was, perhaps, higher than 
was usual with such plants, and militated against the gas 
engine, with its higher first cost. Interest on capital had 
been charged at 4 per cent. 

On making a general comparison, on the basis of total 
working costs, &c., per unit generated, it was seen that tke 
gas engine had a decided advantage, in spite of its high first 
cost. Further, as was, of course, to be expected, this advan- 
tage increased with the load factor. The difference between 
working costs of gas engines and steam turbines—which was 
the next lowest—at 15 percent. load factor, was one-fifteenth 
of the whole annual expenditure, and at 60 per cent. load factor 
it was a quarter of the whole expenditure. If a curve were 
plotted, showing the variations of working costs with load 
factor, it would be seen that the steam engine and turbine 
curves crossed the gas engine curves at points where the load 
factor was 7 per cent. and 9 per cent. respectively, showing 
that in cases where the load factor was in the region of these 
figures it would not be profitable to spend the extra capital 
which a gas engine installation would involve. These com- 
parisons, as before indicated, did not take account of the 
saving which would result in the gas engine plant if ‘‘ re- 
covery ’’ plants were installed and the by-products sold, the 
profits realised in such cases being almost sufficient to pay 
the coal bill. 

The legitimate conclusion to which this brought the author 
was that, from the point of view of commercial efficiency, the 
gas engine was, without doubt, the prime mover of the 
future, and it should be a matter of no little interest to 
engineers generally, that its application to power stations of 
the size that had been considered was even now practically 
an accomplished fact. 
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TABLE I.—Steam Engines. 





Four- 
cylinder 
triple 
(Sulzer). 


1,200 
188 
Da 223 
u-7 | : 8-97 
11,250 
17,600 


22-9 


| Milwaukee | N.Y. Edison 
pumping traction 
engine engine 

(Thurston | Whitham). 


250 5,000 
150 5 


T.E. 
pumping 
engine 
(Unwin). 


240 
150 
0 





LHP. .. 
Pressure . 
Superheat, deg. Fah .. 
Steam per I. H.P. hour 11-9 
BT.U. per I.H.P. 

hour .. 13,450 
B.T.U. per K.W. hour 21,000 
Thermal efficiency, per 

cent. . 19-5 
Relative efficiency, per 

cent. (C. and R = 

100 per cent ) .. 
Fuel, cost per 1. HP. 

hour, pence .. : 107 ‘ -0) 
Fuel, cost per K.W | 

hour, pence .. “161 . 4 


| 18,150 
| 20,600 
20-0 


72-0 


TABLE I],—Steam Turbines. 





Parson’s 
Elberfeld 
(Shrotter). 


Curtis 
De Laval. tC 





LH.P. 

Pressure 

Superheat, deg. Fah. 

Revolutions per minute .. 

Steam per I.H.P. hour 

B.T.U. per LH.P. hour .. 

B.T.U. per K.W. hour 

Thermal efficiency, per cent. .. 

Relative efficiency, per cent. ” 
and R. = 100 percent.) . 

Fuel, cost per I.H.P. hour, pence. ‘ 

Fuel, cost per K.W. hour, pence .. 





Tass Iil.—Gas Engines. 
Oxre- | feo 
cylinder cylinder 
horizontal | Crossley 
Cockerill | (Hum- 
(Witz). phrey). 


ss 380 
Kevolutions. per min 150 
Cubic feet of gas per 

H.P. hour - 82 55 52 17 
B.T.U. ae cubic foot 107 152 143 400 

» perLH.P.hom 3,840 | 8,400 7,436 6,800 

» per K.W. hour 14,7 | 14,000 12,300 11,440 
ew rs Per 

cent. .. 29 31 34 33 

Cc " | 
aay oe Re Ses 1 
Relative efficiency 

(Clerk = 100 per 

cent.).. 56 66 
Fuel, cost per LH.P. 

hour, pence .. 
Fuel, cost per K.W. 

_ hour, pence 


Oue- 
cylinder 
Oechel- 
hauser 
(Meyer). 


Two- 
cylinder 
Premier 

(sum- 
phrey). 


500 
128 





[ HP. 700 


125 


053 051 


0:8 084 -080 


G70 





TABLE IV.—Ground Area occupied by Various Power Equipments. 


Square feet per B.H.P. 

ii. iii. 
Steam Stcam 
engine. engine turbine. 
Complete power station area... .. 3-4 2-3 1-6 
Engine-roum area SF ce 6s OOD. ob ce ok 
Net area occupied by bed- Lpiate « of 

prime movers .. 


i. 
Gas 


BS oc 2 “SS .. .. 29 


TaBLe V.—Cubic Contents of Buildings fur Housing various Power 
Lyuipments. 
Cubic feet per B.H.P. 
i. iii. 
Steam? Steam 
engine. turbine. 


Gas 
engine. 

Cubic contents cf power station 
buildings, — foundations £00 
Engine-roum section.. .. . - iid 


180 110 
100 .. .. 40 


TABLE VI.—Steam Engine Power Station, 
10,000 L.H.P. 6750 K.W. 5 units. 
Capital outlay. 

Ground eee 
bundings, excavations, ‘foundations, &e. es 
Enpgines e * 26. es 
Alternators, exciters, swite hboard, he? car Se 9, 
Condensing plant, &c. ° 9,100 
Boilers, stokers, superheater, economisers, aud brickwork 3l, 600 
Coal- -handling a 
Piping, feed pumps, &c. .. .. 


ee ee ee ee 
Por B.W. .. .. «+ oe 


W Vorking Expenses and other Charges. 


_L. F. Per K. W. 
= 30 per generated | 
cent. | per hour. | 


| 
d. | d. 
“21 24, 500 -20 


$: F. 
= 60 per 
cent, 


generated 
per hour. 





& 


Coal o. 

Uul, waste, and stores H 

Wages and superintendence . F 

Repairs, —— and main- 
tenante .. : = 2: 6 

Rent, taxes, &e. 

Depreciation on buildings 

machinery . 
Interest on capital out!ay 


— 


gases E58 


s 





i. 
| 
| 





TABLE VII.—Steam Turbine Power Station, 
10,000 I H.P. 750 K.W. 5 units. 
Capital outlay. 
Ground .. é 
Buildings, excavations, ‘foundations, &e. 
Turbines .. . 
Alternators, exciters, switchboard, ‘&e.. 
Condensing plant 
Boilers, stokers, superheaters, economiser, ‘coal- ‘handling 
plant, piping and feed pumps, &. .. .. 


BUNGE ieis S32 ates os) er ey. Wan oe 
Per K.W. .. es es 


Working Expenses and other Charges. 
LF. |PerK.W.| LF. | Per K.W. 

= 30 per | generated) = 60 per generated 
cent. (perhour.; cent. per hour. 








£ 
27,000 
4,800 
7,200 
6,100 
2,700 


ne 


we 
& 
7-4 


~~ 
o 


Coal ee 
Oul, waste, and stores 
Wages and superintendence . . 
Repairs and maintenance 
Rent, taxes,&c... .. 
Depree iation, buildings ;. 
machinery 
Interest on capital outlay 


10, 100 
5,600 


po 
Ab Me ae 


o 
aw 


~I 
tw 


64,000 
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SERAING STEEL WORKS 
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Taste VIII.—Gas Engine Power Station. 


10,000 I.H.P. 6750 K.W. 
Capital outlay. 


5 units. 


Grouni .. 

Buildings, excavations, ‘found: stions, ke. 
Engines .. . 

Alternators, exciters, 8 switchboard, &e. 
Producer plant e 0c <0 es 


Total . oe, we 
“Per K.W. Oe 


Wi ovking Ex wa tenanad sand sill Glue 





LF. Per K.W. L. Fr. 
= 80 per generated = 60 per | generated 
cent. |perhour., cent. | per hour, 


d. 
085 





Coal 
Oil, waste, and stores .. 
Wages and superintendence .. 
Repairs and maintenance 
Rent, taxes, &c... . 
Depreciation, buildings .. 
machinery 
Interest on capital outlay 





ELECTRIC POWER IN STEEL WORKS. 


Tue great extent to which electric power is being applied to 
the operating of heavy machinery in iron and steel works, 
&e., 
be adapted to special requirements. Indeed, the extraordi- 
nary flexibility of the electric system is causing it to be 
preferred to the older methods of power transmission such as 
the hydraulic and compressed air, even where there is no 
saving of power. Ina few short years the electric motor has 
jumped from the sealing wax and string stage into a trust- 
worthy and convenient piece of mechanism. Nowhere are 
its excellent qualities more appreciated than in an iron and 
steel works. We describe and illustrate on these pages and 
in a supplement a number of special applications of electric 
motors to steel works machinery, which may be of interest. 


Turning tackle for forging. —During the process of forging | 


it is necessary for the steel to be frequently turned under the 
hammer, and to facilitate this operation it is supported in an 
endless chain running over a toothed wheel hung from the hook 
of the crane. Various contrivances have been devised for per- 
forming this operation mechanically. For example, in some 
works one end of a piece of cable is wound round the shaft to 


be forged, and the other end is attached to the hook of an | 


| Per K.W. | 


is no doubt largely due to the facility with which it can | 








Sc 


auxiliary winch mounted on the crab of the travelling crane. 
As the auxiliary hook rises the cable attached to it tends to 
unwind, thereby causing the forging to revolve under the 
hammer. With this arrangement the shaft can only be 
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CRANE FOR PLACING 


“Te 


INGOTS IN FURNACE 

turned properly in one direction, and there is also a tendency 
to lateral displacement of the forging. The limitations im- 
posed by the respective positions of the main and auxiliary 
winches have also to be taken into consideration, and alto- 
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gether the whole operation demands considerable skill and 


attention from the workmen. 


These disadvantages are overcome by the electrically- 
operated turning tackle shown below. 


the turning of the forging is 
effected by electrically - driven 
mechanism acting directly on 
the endless chain. This mecha- 
nism occupies the position of the 
hook onan ordinary traveller. The 
toothed wheel A carries the end- 
less chain supporting the forging. 
To the spindle D is keyed the bevel 
wheel B, engaging with pinion C 
attached to the lower end of the 
vertical shaft E, prolonged up- 
wards to the crab of the crane, 
where it is connected to the 
bevel gearing O, and actuated 
through the wheel R by a stan- 
dard 6 brake horse-power motor. 
The vertical shaft is provided 
with two universal joints H and 
I, and is also telescopic. The 
main supporting chains from the 
crane engage with the toothed 
wheels K and L, and between 
these wheels and the lower part of 
the tackle is a powerful spring M, 
the object of which is to absorb 
any vibration and shocks due to 
the forging. ° This apparatus is in 
use at the Cockerill Works, 
Seraing, and it has successfully 
fulfilled the object for which it 
was designed. 

Charging machines.—Probably 
the most difficult and unpleasant 
operation when performed by hand 
is that of charging metal into a 
steel furnace, or moving large slabs, 
blooms, or ingots to and from the 
reheating furnaces. Up-to-date 
steel works have called electric 
power into use, and electric charg- 
ing machines are now beginning to 
be recognised as an absolute neces- 
sity. In asupplement is shown a 
machine for charging a ton of scrap 
iron at a time into a Siemens- 
Martin steel furnace. For placing 
ingots in and taking them out of 
the reheating furnace a somewhat 
different machine is required, as 
in this case a special hydraulic or 
screw gripping arrangement is ne- 
cessary tohold the ingot. Another 
machine is also shown which 
runs on rails on the floor, the 
lifting and gripping of the ingot 
being effected by hydraulic power, 


for which purpose an electrically-driven pump and accumu- 
lator, shown to the left of the figure, are provided. On page 
416 a machine for performing the same operation, but in 
this case suspended from an overhead travelling crane, the 
ingot being held by a screw jack, is shown. 

Locomotive for operating steel ladle.—Small electric loco- 
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motives are likely in the future to be largely used in iron 
and steel works. 
heavy ladles of molten metal, as the workmen may operate them 


In this apparatus froma distance. A locomotive supplied with current from 
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ELECTRIC TURNING TACKLE 


| two trolley wires is shown in the supplement. The motor for 


propelling it is attached to one of the axles, and a second 
motor serves to actuate the ladle gear by means of a flexible 
shaft, shown in the figure broken off. The propelling motor 
gives 25 horse-power, and it will propel the locomotive at four 
miles an hour, 











They are extremely useful for dealing with | 


| when driven electrically is well shown above. 
| noticed in regard to these tables is that the power required 
| varies enormously 
| bearings, which, inthe very nature of things, it is difficult to 
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Rolkr tables.—Roller tables are amongst the essential 
pieces of apparatus in a rolling mill. They have for years 
been driven by small steam engines, with much complication 
of reversing levers and steam piping. The great simplicity 
A point 
on account of the large number of 
keep properly lubricated. 

Special oterhead travellers——Probably the most notable 
success of the electric motor next to traction work has been 
its application to the working of overhead travelling cranes. 
Instead of it being difficult to buy an electrically-driven 
crane, as was the case only a few short years ago, matters 
have now completely changed, and it is almost as difficult 
to obtain one driven by running rope or square shaft. Many 
special forms of overhead travelling cranes are possible when 
driven electrically. On page 416 is shown a translation jib on 





























an overhead traveller, which is used for carrying hot ingots, 


blooms, &c., from one part of a works to another with as little 
handling as possible. 

The jib shown in the figure is in use at Cockerill’s Works, 
Seraing, and it is made to project under the main girder, 
dividing two bays so that the crane in the adjacent bay can 
take over the forging or ingot. The speed of traverse of the 
crab is 45ft. per minute, of the large six-ton hook 30ft. per 
minute, and of the small 4-ton hook 60ft. per minute. 

Needless to say, there are numberless special uses to which 
the electric motor can be put. Thus, at the Angleur Steel 
Works an electric-driven winch is employed, to lift the weight 
which breaks the rails under test—above. The screws on 
the rolling mills are now being actuated by electric motors, 
and there is much saving of time and labour, especially where 
many sections are turned out, necessitating frequent roll 
changing. The machines described above were made by 
the Compagnie Internationale d’Electricité de Liege. 
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THEINSTITUTLION OF NAVAL ARCHITECTs. 


In our last issue we dealt with the Thursday evening 
meeting of the Institution of Naval Architects, down to 
the paper by Mr. Stromeyer. 

The next paper was by Mr. A. W. Johns, of the Royal 
Corps of Naval Constructors. It was entitled “The Effect 
of Motion Ahead on the Rolling of Ships.” The paper 
was largely of a mathematical nature, and of great 
value. The author only read parts of it, and we give an 
abstract below :— 

The author commenced by saying that the rolling of ships with 
no motion ahead had been dealt with by many authorities, but 
rolling under weigh had only been superficially treated. This 
part of the subject of rolling had many points of interest. With 
isochronous rolling it is not difficult to show that a resistance 
varying as the angular velocity produces a decrement of roll pro- 
portional to the mean angle of roll, while a resistance varying as 
the squarejof the angular velocity produces a decrement propor- 
tional to to the square of the mean angle of roll. A resistance 
varying partly as the first power, and partly as the second power 
of the angular velocity, will produce a decrement partly as the 
first, and partly as the second power of the first angle of roll. 
The losses of energy experienced by a rolling ship may be classified 
under four different headings, as follows :— 

(a) Energy lost in overcoming frictional or skin resistance. 

(>) Energy lost in overcoming head resistance; that is, the 
steady speed resistance similar to that experienced by a thin plate 
moving at uniform speed through a fluid. 

(c) Energy lost by the imperfect restitution of energy given to 
the water surrounding the ship, and manifested in the creation of 
waves on the surface. 

(¢d) Energy lost by the motion given to dead water at portions of 
the ship’s immersed surface where discontinuous motion occurs. 
In this case the dead water and the energy given it by the ship 
pass away into the surrounding water, the latter being lost to the 
ship. This loss was tirst pointed out by Professor Bryan. 

These are losses sustained in the water. In addition there are 
losses due to air, which, however, are comparatively small. 

The author then proceeded to deal with each of these divisions 
in order, giving formule. He then comparad the results obtained 
by theoretical calculation with those arrived at by actual experi- 
ment. There are only these sets of experiments available, and in 
two of these the detai!s are meagre. In the first set which were 
made on the Navette by M. Bertin, the equations of the extinction 
curves only are given, and these are expressed by the usual French 
method, namely, decrements in terms of the square of the mean 
rol. The results showed an increase in the coetficient as thespeed 
is increased, but varying at a greater rate than the first power of 
the speed. The second set of experiments were made by Mr. R. 
E. Froude on the Revenge. The extinction curves for no motion 
ahead, 10 knots and 12 knots, are practically straight lines. The 
decrements on being plotted for constant angles of roll with speeds 
as abscisse gave straight lines up to 4 d For 5 deg. there is a 
departure from the straight line, which is accounted for by the 
difficulty of taking the first angle, and that the ship had not 
settled down to a steady condition of rolling, the maximum angle 
of roll being only 6 deg. The third set of experiments were also 
made by Mr. R. E. Froude, and had to do with adestroyer. They 
were much more complete than the others. In these thedecrement 
of roll for constant angles of roll were found to increase uniformly 
with the speed. It was further found that the period decreased as 
the speed increased. The metacentric height with keels was about 
4 per cent. greater than without when at rest. On the whole it is 
considered that experiments confirm the theoretical results, 

The paper is accompanied by an explanatory appendix. 

There was, as in the case of the paper which went 
before it, practically no discussion. Mr. Froude, who 
always seems ready to back up a flagging discussion, 
owned that the paper did not readily lend itself to oral 
discussion. The only remarks that he would like to make 
were in the nature of development of the results obtained, 
and those remarks he proposed to submit in writing. 
Mr. Attwood said a few words on the question of how 
much has still to be discovered regarding the action of 
rolling, and praised the manner in which the author had 
treated the subject. 

The fourth paper, which was on “Some Results of 
Model Experiments in Deep and in Shallow Water,” by 
Herr S. Popper, of Pola, was, in the absence of the author, 
taken as read. By unanimous vote of the meeting the 
paper was not discussed, owing to the lateness of the 
hour, though it was understood that several written com- 
munications had been sent in. 

The proceedings thus terminated just before ten o'clock, 
and the meeting adjourned to 12 noon on Friday. It is 
certainly a matter for regret that so much should have been 
attempted in such a short time. Between 7.30 and 9.50 
four papers had been disposed of, and it is certain that if 
fewer papers, more provocative of discussion, were pre- 
sented to the meeting, much more useful results would 
be obtained. 

Tue first paper taken on Friday morning was that by 
Mr. A. Seaton on the 


* Marcins AND Factors oF SAFETY AND THEIR 
INFLUENCE ON Marine DEsIGNs,” 
an abstract of which we give :— 


One has only to read an ordinary specification of a ship or engine 
to perceive how nebulous appears to be the knowledge of their 
authors of the dangers for which factors and margins of safety are 
supposed to be the insurance ; it will also appear that the cures for 
these ills, whose cause is so often not understood fully, are applied 
as promiscuously and with the same faith as are patent medicines 
for bodily ailments. Further, some of them, too, have the odd 
analogy, in their effects, to certain drugs, inasmuch as they pro- 
duce the disease they are supposed to cure. 

It is admitted that no metal under load should be stressed 
beyond its elastic limit or yield point ; it used to be considered 
that, if the load never stressed it to the limit of elasticity, the 
metal could not give way, and should last for ever. We know 
now that under certain circumstances metals will give way when 
apparently stressed much below that point, but we also know that 
to bring on destruction in that way the load must be intermittent; 
further, we know that if the stress is an alternating one, its magni- 
tude, to produce fracture, may be still less than if intermittent. 
Modern research, especially that of Professor Arnold, has shown 
that time also enters very largely into the account when dealing 
with dynamic forces ; that the quicker the application of the load 
the fewer are the repetitions necessary to ensure fracture ; or, the 
oftener per minute are the repetitions of load, the smaller that 
load need be to produce fracture. 

Now, although we know, and have known, most of these things 
for many years, do we always act upon this knowledge when deter- 
mining the so-called margins of safety? Are engineers always 
consistent in fixing the magnitude of such allowances as they 
make? Let us see what are really the dangers for which provision 
has to be made. : 

The formule and rules on which a design is evolved may be, 





and sometimes are, subject to doubt ; for example, those used for 
giving the stress on a shaft due to torsion really only give the 
shear on the outer envelope or skin of the shaft, and without 
allowing for the fact that that skin is firmly attached to and 
therefore supported by the next layer of metal. Such, also, is the 
case when calculating the stress on a beam subject to cross bending. 
In the case of the rods and stanchions, as also of thin cylinders, 
such as boiler shells, practically the whole of the section of metal is 
resisting the load, so that it is stressed uniformly and exactly, as 
given by the calculation. 

A good instance, therefore, of steady tension is the case of a 
boiler shell ; here the load is gently applied, continuously kept on, 
with slight variations in magnitude, and gently removed ; more- 
over, the intermission interval is long—generally very long ; stress, 
therefore, may surely be high, so much so that, if 1t were 60 per 
cent. of the elastic limit, there would be no danger from overstrain 
of material—that is, a ‘factor of safety” as low as 3 would be 
really quite sufficient for the working pressure. A factor of safety 
of 4, therefore, must be ample. But if a boiler were so designed, 
and a hydraulic test made of twice the working pressure, the stress 
on the plates would be uncomfortably near the elastic limit, 
although still below it nominally by about 20 per cent. of the work- 
ing pressure. 

It may be urged, however, that a constant danger for which 
provision must be made is faulty workmanship, both in the treat- 
ment of the material in making, and in the construction of the 
structure. This was to a considerable extent true in the days of 
scrap iron forgings, and plates made with a hammer, often barely 
equal to the work, and worked and rolled with laminations and 
flaws in every part, and when such plates were manipulated with 
the punching and shearing machine. To-day, with ingot steel 
forged in a press and rolled to homogeneity, and manipulated with 
drilling machines of every sort, the danger is minimised, so that, 
with the good workmanship which can be insisted on and obtained 
at such moderate cost with the good machine tools of both large 
and small size now in general use, small provision, if any, is 
sufficient to meet any danger from these causes, especially for 
boilers which have been made under the inspection of independent 
surveyors. This consideration should influence the officials of the 
Board of Trade and other authorities in determining the factor of 
safety they demand for boilers made, under inspection, of the best 
materials and the best workmanship. 

To-day the water or some other test must be retained, for the 
sake of proving the tightness of the work, and possibly to see if 
every part of the flat surfaces has been sufficiently stayed ; but is 
there sufficient justification for that pressure being by cold water, 
and to double that at which the safety valves are loaded, which 
valves must be such as not to permit of an accumulation of pressure 
exceeding 5 per cent./ If a boiler is tight ata pressure of, say, 20 
per cent. above, it will be tight at the working pressure ; and if the 
flat surfaces remain reasonably flat at that higher pressure, it is all 
that is required. The old 40 per cent. above working pressure 
should therefore now be quite sufficient margin, and it might with 
advantage be by steam from another small boiler. 

As an example of the other extreme, take the case of a screw 
shaft. This is subject at all times to the torsion of the engine and 
to the bending moment due to the weight of the screw, the stresses 
due to both of which may be calculated with a fair amount of cer- 
tainty, and, remembering what has been said, the shaft propor. 
tioned to bear them ; but in this case the allowances will be made 
for the stresses due to bending being alternating ones, with the 
reversals made frequently but gradually. If the shaft is sufficiently 
large for the nominal stress to be not greater than 40 per cent. of 
the elastic limit, it will be said to have a factor of safety of nearly 
5, and if the ship always remained in smooth water this would be 
sufficient. But as soon as the ship got in a seaway the shaft would 
become subject to other forces—first, that due to the inertia of the 
screw, then the cross-bending due to the lower blade having greater 
resistance to turning than the upper, and, in addition, to the cross- 
bending due to the blades and boss striking the water when the 
stern plunges. The stresses due to these causes cannot be calcu- 
lated with any degree of certainty, hence the factor for this shaft, 
especially its outer portion in the stern bearing, must be very high, 
in order to ensure safety ; moreover, the fracture of it is so serious 
a matter that if its factor is double that of the boiler, it will 
probably not be too great. Yet no one asks to have screw shafts 
tested, even to the working stress. 

In order that a steamship may have a margin of safety to ensure 
her doing the intended voyage at the scheduled speed, most ship- 
owners insist on having the trial trip speed considerably in excess 
of it ; the builders accept these conditions, and, knowing they are 
legally liable for heavy penalties for non-performance of the speed, 
even when no penalty is named, usually design the ship and provide 
engines and boilers for a still higher speed, so that they may have 
in their turn a margin of safety. 

Hence it comes to pass that a ship whose service speed is to be 
174 not uncommonly does 194 knots on trial under service con- 
ditions, and that, not on a series of runs on the measured mile, 
but on a long course, often of 100 miles. The effect of this kind 
of margin is most serious both on the design of the machinery and 
the ship, The latter must be formed with finer lines than there is 
really occasion for, with a corresponding loss of displacement ; the 
machinery is much heavier and bulkier than necessary, thereby 
taking away from the carrying capacity and often also from 
passenger space as well. The engine cylinders have such clear- 
ances as to reduce the steam efficiency at the service speeds ; and 
the screws necessary for the high trial speed are not of the best 
proportions for the service speeds, 

I think that neither shipowners nor builders always fully realise 
the evils and cost of this pernicious way of ensuring satisfactory 
performance, If the speed on service is to be 174 knots, why not 
design the ship for it? If it be urged that, to make up time lost 
by fogs or bad weather there must be a reserve of some kind, this 
can be done by increasing the power and obtaining the higher 
speed with a slight decrease in the efficiency. It is surely better 
to have the lower efficiency during these occasional times than 
during normal! conditions. 


The paper then goes on to show by several numerical 
examples how greatly the annual charge is increased on 
various types of ships by the insistence on an excessive 
margin of power. 

In conclusion, I would wish to impress on the members that my 
object is not so much to advocate a factor of safety of 4 for 
boilers and a power margin for ships as to draw the attention of 
shipowners as well as shipbuilders and engineers to these matters, 
that they may see what is really involved in getting the so-called 
margins of safety they so frequently demand, and so be better 
able to decide whether the gain thereby obtained is commensurate 
with the extra cost. The boiler question is, of course, the most 
serious, as there seems absolutely nothing to justify such an ex- 
travagant margin as is now imposed on shipowners to their loss 
and detriment, 


The discussion which followed was rather slow and 
disappointing considering the opportunities a paper of 
this character afforded. The first speaker, Mr. F. 
King, referred to the section dealing with the testing of 
boilers to double their working pressure. He said that 
some years ago the Committee of the British Corporation 
obtained expert opinion from most of the engineers 
throughout the country as to the propriety or non- 
propriety of altering the test pressure of boilers. The 
result was that a large majority was in favour of reducing 
the test pressure to 1°5 the working pressure for land 
boilers, but 99 per cent. were in favour of retaining 
double the working pressure for marine boilers. He 





thought that it would be a good thing if formule for the 
design of boilers could be improved, which might be 
done by adopting the author’s suggestions ; corrosion, he 
thought, might be allowed for. Mr. Hamilton urged 
that at a time like the present, when various new 
developments were being worked out, there should be as 
much freedom from restriction as was possible with 
safety. After rules had been in force for some time, they 
ought to be revised, and he thought the time had now 
come when the authorities should revise their rules, 
which had served their purpose admirably in the past, 
but which were not suitable for requirements now. Mr. 
Scott- Younger, referring to the double-pressure test of 
boilers, remarked that it was really a survival of the 
days when materials were inferior and workmanship un- 
trustworthy. But now machinery has so improved, and 
the process of manufacturers and our knowledge have 
also made such strides, that the double working- 
pressure water test has ceased to be a necessity, and is 
only now useful to find a defect in caulking. He con- 
sidered that for boiler shells a factor of safety of from 
8} to 4 was ample. He did not see why some rough 
rule should not be formulated for the design of the parts 
of the engine which would lead to uniformity of design 
and economy in construction. The next speaker, Dr. 
Elgar, said he quite agreed with Mr. Seaton in his stric- 
tures on the pernicious system of designing ships and 
engines for greater speeds than the contract one, but this 
he believed was not the general practice. The more 
experienced makers knew what to expect from their ships, 
and therefore so designed them that the speed was only 
just above the contract speed. 

Mr. Milton did not think that testing to double the 
working pressure had any injurious effect at all upon 
a new boiler. The rule for scantlings and boilers had 
been revised during the last five years, and the factor of 
safety is now less than it used to be. He thought that 
boilers ought to be made sufficiently durable to last as 
long as the life of the ship. He asked Mr. Seaton what 
was at the bottom of his prejudice to using cold water in 
the tests. Did he think that steel was more affected 
with water at atmospheric than with water at a higher 
temperature? He favoured cold water because, if there 
was a rupture with steam, considerably more damage was 
done than with water. Recently new boilers had burst, 
and the tests had revealed defects which would not have 
been found out if twice the working pressure had not been 
used. As to the statement already referred to with 
regard to the stressing of plates beyond their elastic limit, 
he observed that this was done whenever the plates were 
bent into shape. 

Sir William White remarked that there could be no 
doubt that to the scientist the best construction was 
obtained when no more material than was necessary was 
used, and this was the object that ought to he aimed at. 
Years ago Sir Nathaniel Barnaby had personally watched 
every detail of the construction of H.M.S. Bellerophon, 
in order to get the maximum amount of strength required 
with the minimum amount of material, with the result 
that the weight was considerably reduced with no 
sacrifice of strength. Much has been heard of the “argu- 
ments of experience ;” when he had been at the Admiralty 
some time he found it necessary to look into the fittings 
of old ships, and he found that successful builders had 
got their results by adding }in. in one place and }in. in 
another until the weight of the ship had considerably 
increased, and no needful extra strength had been gained 
by so doing. 

Admiral Smith added a few observations on the 
testing of boilers. He thought that the best way was 
to add a constant proportion to the working pressure. 
He further remarked that since the Boiler Com- 
mittee sat cylindrical boilers had been tested in this 
manner, the constant being 90 lb. in excess of working 
pressure. : 

Mr. Seaton then replied. He agreed with Sir William 
White that it is possible to tell the greatest possible stress 
in boilers. But with shafting they were working in the 
dark, and therefore must of necessity allow a large factor 
of safety. If what he had vead in the papers was true, 
that the Victorian, which was designed, he thought, for 
17 knots, gave 19} knots on her trials, then he felt very 
sorry for the owners, as the efficiency of the ship, running 
at the contract speed, would be much less than when 
running at the higher speed, and as the turbines were 
consequently larger than they would have been for 
developing a maximum speed of 17 knots, the up-keep 
and working expenses were consequently proportionately 
increased. Replying to Mr. Younger’s remark about 
allowing a lower factor of safety with an additional factor 
for corrosion, the author said that he had advocated this 
in the book he had written on this subject twenty-five 
years ago. With regard to Mr. Milton’s remarks about 
stretching boiler plates beyond their elastic limit, in the 
process of bending, he admitted this was so, but the 
plate was only stretched once beyond this limit, and con- 
sequently the stress was not repeated, and that it was the 
alternating stresses which did the damage. He also said 
that he was fully aware of all Mr. Milton had said in 
reference to cold water for testing purposes, but he could 
see no danger in using steam provided the boiler was 
tested in some large open yard. He pointed out that 
thirty years ago boilers with a factor of safety of 6 
only lasted about eight years, whilst the life of modern 
boilers, with factor of safety of 4}, was not known. 


On Friday afternoon the first paper taken was 
entitled— 


“ NoTES ON THE VARIATION OF ANGULAR VELOCITY IN THE 
SHAFTING OF MARINE ENGINES,” 


by Mr. John H. Heck. It describes an ingenious 
apparatus devised by the author for measuring changes in 
the speed of a shaft during one revolution, and gives 
some results of actual experiments. The apparatus 1s 
fully illustrated and described, but is so simple that it 
may be explained in a few words. It consists of a small 
electric motor revolving at a high and constant speed, 
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| from about 12-5 per cent. above to 12-5 per cent. below the mean 
angular velocity of the shafting. 

The brake, or retarding effect which becomes apparent when 
: 3 the engines or the structure to which they are attached begin to 
short distance from the centre; it therefore at each | vibrate, appears to account amongst other things for the opinion 
revolution describes a small circle. ; A sheet of paper 1s | which is sometimes put forward, that engines attached to a heavy 
lapped round the shaft beneath the instrument, and on it 
a diagram is inscribed by the pencil. As the paper moves 
beneath the pencil whilst the latter is describing circles, 
it is clear that a series of cycloids will be drawn. The 
summits of these cycloids will readily define the revolu- 
tions. By sliding the instrument longitudinally, the | 
diagrams for several revolutions are inscribed in a long 
spiral on one sheet of paper. The changes in velocity 
during one revolution are readily seen when the paper is 
removed from the shaft. They vary according to the 
type of engine and the conditions. Comparing one-eighth 
of a revolution with another one-eighth, variations in 
angular velocity amounting to between 9°8 per cent. and 
4:4 per cent. are found. The results have been plotted 
for a number of different vessels in a way that shows the 
variations at a glance. They are shown in the figures 
below. The question of racing has received particular 
study, and we quote Mr. Heck’s observations :— 

As an illustration of the effect of slight racing on the variation 
of angular var of shafting in the case of s.s, ‘‘ H,” a sister 
vessel to s.s, ‘*C,” a large cargo and passenger steamer fitted 
with three-crank triple-expansion engines, on a trial, the weather 
was not so fine or the sea so smooth, nor was the propeller fully 
immersed, the tips of the blades being some 24in. out of the water. 
When taking curves from the shafting it was pointed out that the 
engines were racing. It was not very much, still it was evident 
to the eye and very clearly shown on the curves, 

When no racing was apparent, comparing one-eighth of a revolu- 
tion with another one-eighth of the same revolution, the average 
variation of velocity in the shafting at 68 revolutions was 7 per 
cent. to9 per cent.; while, when racing was evident, comparing 


mounted, with the storage battery that drives it, upon a 
wooden slide above the shaft in the tunnel. The spindle 
of the motor is vertical, and carries a pencil displaced a 


conditions, but attached to foundations of a less substantial 
character, Vibration appears fatal to uniform velocity. 


sion which it merited. Mr. Cole asked what precautions 
had been taken to ensure accuracy in the speed of the 
motor. He pointed out that this was a most important 
matter, as any irregularity in the speed of the motor— 
and hence of the pencil spindle—would seriously affect 
the accuracy of the results. Mr. Froude said that what 
| had struck him during the reading of the paper was that, 
if there was all this variation in angular speed of revolu- 
tions in engines, the matter was not very creditable to 
engineers. If there is this variation, then the slip must 
vary, and a great many calculations which have been 
made on this subject must be worthless. He thought 
| that the effect of these irregularities must be to increase 
the strain on the propeller blades. 

Mr. Heck, in his reply, said that the Germans had 
studied this question very completely. It was a fact 
which he had been able to prove that if engines were run 
at speeds which showed least variation in the angular 
velocity—and there was one speed which could be found 
which was the best in this respect—then the result was a 
saving in coal consumption. He had observed that with 
engines on solid foundations the variations were less than 
when lighter foundations were used. Light engines, 
moreover, were not so efficient and economical as heavy 

one one-eighteenth of a revolution with another one-eighteenth of | engines for a given power. Power was undoubtedly lost 
the same revolution, the variation in velocity was 21 per cent., or, | in the setting up of the vibrations. By his method he 


in other words, while the average number of revolutions of the | h; isti i 
cnghaan Ge nae taleatn, tee taan eskeiiieg. Gated a. peeks 44 | had frequently been able to detect a distinct slowing up 


and strong foundation always run smoother and are more | 
economical than similar engines working under apparently equal | 


This paper did not meet with anything like the discus- | 


the intermediate wheels C, C! are fixed to the shaft E, which 
carries the excentric F from which the valve G is worked. 
As long as A and B revolve at the same speed the shaft E 
remains stationary, but it rotates if the speeds of A and B differ. 
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Fig-1. 


The valve at G is made so that if the shaft E, with its excentric F, 


some revolutions, were going at the rate of 82 revolutions, while 
during a part of other revolutions they were going at the rate of 
Finally, comparing one revolution 


58 revolutions per minute, 


of the engine when vibrations began. Tests of engines on 
| shore and afloat were entirely separate matters. You can- 
As to the speed of the 


not argue from one to the other. 
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with another, the variation of velocity was 10 per cent. above and 
10 per cent. below the average rate of revolution. Fig. 2 illustrates 
the variation during one revolution when the engines were racing. 
It, therefore, appears that there are good grounds for saying that, 
if similar tests were made at sea when the engines are racing 
heavily, it wotld be found that the acceleration at intervals in the 
rate of revolutions per minute is considerable, and quite sufficient 
to account for the signs of straining which have appeared in the 
machinery of vessels after encountering very bad weather. 

It is, of course, well known that two-crank compound engines 
when at sea are more subject to heavy racing than three-crank 
triple-expansion engines, and there are many engineers who have 


had experience with all types of engines who claim that four-crank | 


quadruple engines are still less liable to racing, and, therefore, 
make quicker voyages, 


The question of the effect of depth of water was also 
studied. 


The variation of velocity in the shafting was found to diminish 
as the draught of the vessel increased. Figs. 3 and 4 illustrate 
curves taken from similar vessels of large size fitted with duplicate 
engines, the only difference on the trials being a variation in the 
draught of water. 

At low speeds of revolution the variation in the angular velocity 


per revolution was nearly always greatest, and as the revolutions | 


increased in number the variation became less. When an excep- 
tion to this rule took 4g vibration became apparent; when 
the vibration increased, the variation in the angular velocity 
increased ; and when the vibration became excessive, the variation 
in the velocity of the shafting became considerable, the engines at 
certain intervals of the revolution going. slower, at other intervals 
faster. In fact, there appeared a regular cycle in the variation of 
the velocity; the ship, when vibrating, appeared to act as a 
powerful brake on the engines, which was applied hard at some 
intervals of the revolution and released at others. Fig. 5 illustrates 
the variation in one steamer—s.s. ‘“ K”—which was fitted with 
three-crank triple-expansion engines, and tested at sea in calm 
weather. The draught of the vessel was very light, and the 
propeller only partially immersed. Up to a certain number of 


revolutions, the variation in the velocity of the shafting was | 


normal ; at 82 revolutions, however, the vibration was considerable, 
and on comparing one one-eighth of a revolution with another 





| same speed and in opposite phase to one another. 


one-eighth of the samé revolution, the velocity was found to vary | 
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motor working the pencil, he had had the motor made amply 
large, so that there was no heating. He had tried motors 
with different speeds one after the other, and had got 
regular results with the same vessel, which set at rest all 
fears that the motor was varying in speed. Moreover, a 
particular note was produced by the motor as it ran, and 


any variation in note—caused by a change in speed— | 


would have been instantly detected. 
The next paper was called :— 


“ A METHOD OF PREVENTING VIBRATION IN CERTAIN 
CLAssES OF STEAMSHIPS,” 
and it was read by Mr. A. Mallock. This we give in 
full :— 
A considerable number of papers relating to the vibration of ships 


| have been read before this Institution and in them methods have 


been given for designing engines which shall be properly balanced. 
No doubt, to have each engine properly balanced is the right and 
most desirable thing, if it can be done without interfering with its 
working in other respects. The present note is merely to point 
out that in twin-screw ships, no matter how much the engines 
individually are out of balance, freedom from vibration in the 
ship can be secured if the engines are constrained to run at the 
I have often, 
in reports on: such subjects, referred to the complete absence of 
vibration in twia-screw vessels, when the phases of the engines are 
opposed, as an illustration of the fact that properly applied 
balance weights would prevent vibration altogether, for in this 
case the moving parts of each engine act as balance weights to the 
other, and if any method could be found of keeping the relative 


phase of the two engines constant no other balancing would be | 


required. Of course, it is impracticable to connect the engines by 
gearing or any equivalent mechanieal-device. Any connection 


| between the two engines, if the method is to be a practical success, 
| must be applicable at will and capable of being removed with ease 
| without stopping the engines or interfering in any way with their 
separate working when removed. All this might be done with a | 
governor of the form suggested diagrammatically in Figs. 1 and 2. | 


A and B and C, C! are a set of differential wheels, of which A is 
driven by the port, and B by the starboard engine. The axes of 













moves in either direction from some assigned position, owing to a 
difference of speed between A and B, high-pressure steam is 
admitted to the low-pressure cylinder of the engine which has the 


Fig.3. 
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lesser speed until the valve and excentric resume their original 
position. The steam pipes required for this purpose would be very 
small. By cutting off the steam supply to G the governor would 
cease to operate, and the engines would then be absolutely 
independent. I have had a recent experience, on one of the largest 
of the Cape liners, of how annoying an intermittent vibration can 
be. In the ship in question the vibration was horizontal, and the 
engines were generally running at speeds differing by something 
less than a revolution per minute. Thus, during intervals of rather 
more than a minute, tie vibration would cease and again rise to a 
maximum, and while being kept awake from this cause I had plenty 
| of time to think if no remedy could be found less drastic than 
altering the engines themselves. I believe that the plan now 
sketched would be effective, and the cost, even for the largest 
| ship, would be reckoned in hundreds rather than in thousands of 
pounds. 

In the discussion which followed, Mr. Froude said that 
the idea appeared so simple that he wondered it had not 
been thought of before. Here, again, the matter did not 
seem to reflect great credit on engineers. Every session 
of the Institution there were papers on vibration and on 
methods of preventing it. There appeared to be one 
objection to Mr. Mallock’s proposal. It was a notorious 
fact that one shaft nearly always ran faster than the 
other in a twin-screw vessel. With the proposed 
apparatus it appeared to him that steam would always be 
being admitted to one set of cylinders. However, no 

' doubt adjustments could be made to prevent this. 

Professor Macfarlane Gray said that a similar system 
had been patented in the names of Jones and Maxim 
some ten years ago and installed in the steamship 
Magnetic. 

Mr. Edwards thought that the exhaust from the 
auxiliaries might be used for the purpose of working the 
appliance. 

Mr. Mallock, in his reply, said that with regard to the 
vibrations being worse when the engines were of the same 
phase, the proof of the pudding was in the eating. It was 
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an undoubted fact that they were worse. If the engines 
were run out of phase the ship was steadier than any 
amount of balancing of the engines would make it. He 
had known a destroyer with perfectly balanced engines, 
but it was not so steady with its engines in phase as it 
would have been had they been less perfectly balanced, 
but out of phase. 

Professor Biles, who was in the chair, said, in pro- 
posing a vote of thanks to the author, that the subject 
opened up a new problem. Professor Macfarlane Gray had 
drawn attention to an attempt in the same direction, but 
evidently it had not come to much. Some years ago he 
himself had seen another attempt to attain the same end. 
He thought that vibrations were not paid sufficient 
attention to. It was interesting to know that the fact 
of putting the engines out of phase reduced the vibration. 








SUCTION GAS PRODUCERS. 
No, III.* 

WE continue the short descriptions of suction gas plants 
commenced in our issue of 14th inst. The first illustration 
—Fig. 10—shows a section of the Acme producer, which 
is constructed by Messrs. the Acme Engineering Company, 
Limited, of Shettleston, Glasgow. The design calls for 
no particular mention, the principle being the same as in 
the other types. The evaporator A is slightly different 
from the others. It is made of castiron, and is fixed to the 
top of the generator and evaporates the water, necessary 


























Fig 10-ACME PRODUCER 


for making the gas, at atmospheric pressure. A hand- 
power blower B, shown on the left of the drawing, 
is used for starting the plant. Purification of the 
gas is accomplished by means of an ordinary coke 
scrubber. One of the first suction gas producers made 
in this country was constructed by Messrs. the 
Dynamic Gas Company, Manchester, and the results 
obtained from the working of their plants have 
been very satisfactory. There are one or two details in 
connection with this producer which are of interest, and 
which increase its efficiency. For instance, under the ex- 
hau st valve of the engine there isa cylindrical box A, Fig. 11, 
containing anumber of gills. The object of this box is to 
heat the air which enters at the bottom, and which is 
eventually drawn through the pipe C to the combustion 


























Fiz. ii—DYNAMIS PRODUCER 


chamber. The gills act as baftle plates and make the air 
take a circuitous passage, thereby absorbing as much heat 
as possible from the exhaust pipe B. Another feature is 
the method adopted for raising or lowering the furnace 
grate without admitting any air to the chamber. The 
action of the lever for this purpose can be seen clearly 
from the illustration, and needs no further explanation. 
Wire gauze has been introduced at D to prevent coal 
dust or other dirt from passing out of the generator with 
the products of combustion. The remainder of the 
apparatus works similarly to the others. It is necessary 
to use a blower for starting the plant until sufficient gas 
of good quality has been made to work the engine. Once 
started, the producer is capable of running for extended 
periods without having to be stopped for cleaning. Some 
plants of this type are running continuously from early 
on Monday morning to late on Saturday night, supplying 
power to engines which drive the machinery for Jace and 
ecrn mills, which, as is well known, are run con- 
tinuously. 

In the plant made by M. Julius Pintsch, of Berlin, Fig. 12, 
the method of starting is to use a hand-power fan until the 
necessary gas is formed to start the engine. The vaporiser 
consists of a shell, in which are fitted a number of small 
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tubes. The relief pipe, or chimney, which is used when 
the engine is not running, can be seen in the illustration. 
The coke scrubber is of a very simple form, working on 
the same principle as other coke scrubbers. It will be 
noticed that there is also a horizontal cleaner. It contains 


Fig. 12—PINTSCH PRODUCER 


wooden trays, covered with wood shavings or sawdust 
for catching the dirt inthe gas. This arrangement is said 
to work well and give good results. The governor, or 
pressure equaliser, is one of the features of this plant. 


the ‘efficiency of the plant by about 10 per cent. The 
fire-doors can be opened to allow the cleaning of the 
grates whilst the plant is working, because there is always 
a slight vacuum in the apparatus. 


Our next illustrations, Figs. 13 and 14, shows a Pierson 
producer made by Messrs. J. and O. G. Pierson, 54, Fau- 
bourg Montmartre, Paris. The characteristic of the plant 
is its suitability for the use of poor fuel, which is essentia 
for gas producers employed in France, as no anthracite aa 
can be obtained there, except at prohibitive prices. The 
apparatus has an open hearth, which enables the grates 
to be cleaned without allowing the admission of any 
sudden draughts of air. A vertical poker Z, passing 
through the ashpit, can be pushed up to assist the 
falling of the ashes and fuel. A steam admission regu- 
lator, which consists of a cast iron receptacle V, fitted 
with a leather diaphragm W on one of its flattened sur- 
faces, is provided. Owing to the suction of the engine 
the diaphragm is drawn in, and thus pulls the rod X, 
which is fixed to it. This rod is hinged to the crank Y, 
to which is fastened the stem R of a mushroom valve. 
When the valve is lifted the boiler is in communication 
with the pipe 5, and the steam enters around the conical 
hearth and up through the incandescent fuel. By this 
means the supply of gas is regulated by the demand of 
the engine. In order to purify the gas thoroughly an 














Fig. 13 PIERSON PRODUCER 


On the suction stroke the engine draws in part of the gas 
from the producer and the rest through the governor 
valve. This latter amount is regulated by the spring 
shown at the top of the governor, which lifts a valve and 
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Fig.14-PIERSON PRODUCER 


allows another charge of gas from the producer to be 
drawn in. By this method it is claimed that a steady 
draught is kept upon the producer, instead of inter- 
mittent suction. It is said that this steady pull raises 





apparatus W has been introduced between the scrubber 
and the engine, which treats the gas chemically. A full 
description of this plant, also the results of a series of 
trials, appeared in our issue of November 4th, 1904. 
Another suction gas producer which has given very 
satisfactory results is constructed by Messrs. Tangyes, 
Limited, Cornwall Works, Birmingham. It is illustrated 
in Fig. 15. The apparatus is small and compact, and the 
installation of the plant takes up very little space. For 























Fig. 15—TANGYE PRODUCER 


starting, the use of a small hand fan is necessary to force 
the air through the generator until sufficient gas of good 
quality has been generated to work the engine. The 
coal consumption is small, being less than ‘9 of a pound 
of fuel per brake horse-power per hour in an engine of 
29 horse-power, and for larger sizes it is even less than 
this. Trials have been made to test the suitability of 
this plant for working continuously for long periods, each 
trial extending over a week. The results obtained are 
said to have been highly satisfactory. 
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THE ST. LAZARE BOILER EXPLOSION. 
No, II,* 


In our last impression we set before our readers M. 
Frémont’s explanation of the cause of the St. Lazare ex- 
plosion. He supposes that a large “ panel,” being very 
brittle, was forced out of the side and haunch of the 
external fire-box. We showed, by a rough calculation, 
that a force of something like 800 tons was required to 
overcome the resistance of the plate, while the copper 
stay bolts alone ought to have sustained twice the stress 
which the steam pressure could bring to bear on them. 
The problem remaining for solution is how such an 
inadequate effort as one of about 120,000 lb. could over- 
come the ostensible resistance. M. Frémont says that 
the circumstance that the plate was brittle explains 
everything. We hold that a knowledge of that isolated 
fact explains nothing. It is extremely desirable that 
the question should be thrashed out. What we may 
term “the brittle theory” is very new, and deserves full 
investigation. 

To begin, it should be carefully kept in mind that no 
one knows the physical reason for brittleness. It is 
certainly not lack of elasticity, for glass is very elastic 
indeed, and yet extremely brittle. A wide range of 
experience tells the constructive world that so long as a 
stress is steady, static, and not dynamic, a brittle 
material will carry a stress quite well. Thus, a boiler- 
plate or a tie bar in a roof, though brittle, will do 
its work with perfect safety. The thing to be 
feared is not stress, but shock. A great deal remains 
to be discussed, investigated, and written, about the 
effect of shock on materials of construction. Confining 
our attention to the St. Lazare explosion, we see 
no reason whatever for assuming that mere 
brittleness should explain the blowing out of the panel. 
As we have shown, there was an enormous factor of 
cafety so long as the stress was steady. M. Fremont, 












was 80 brittle. 
mind that the energy available in the form of shock was 
apparently out of all proportion too small to do the neces- 
sary work. So little is understood concerning brittleness, 
that we do not care to pronounce any definite opinion. 
We content ourselves with saying that no matter how 
| brittle the plate was, it was amply strong enough toresist 


On the other hand, it must be kept in 


the static stress. That it gave way, therefore, must be 
accepted as a direct proof that it was subjected to some 
shock ; and, finally, that the only available source of 
shock—the equivalent of impact—was the breakage of 
the stay bolts, and the sudden throwing of the load they 


had been carrying on the edge of the panel as defined in | P 


the photograph reproduced in our pages last week. 

The mischief, as we have seen, was not confined to the 
blowing out of the panel. The boiler was shattered into 
fragments. Let us consider what this shattering means, 
and to this end examine the figure showing the parts 
as3embled as well as might be. The blowing out of the 
panel did not affect the leading ring of the barrel for 
example. The tensile strength of the plates was at least 
six times as great as the stress which a pressure of 120]b. 
could put on them; yeb not only was the barrel burst 
open, but bits were blown clean out of the solid plate. It 
is easy to talk of ripping when an initial crack has been 
started. But the character of many of the fragments 
shows nothing favouring the gradual action which the 
word “ripping” implies. The duration of the explosion 
was probably less than one-tenth of a second. At one 
moment the engine is standing quietly in the siding ; then 
there is a report like that of a big gun, and the boiler has 
disappeared. M. Périssé in his paper gives a theory 
which we shall now proceed to consider. 

He says that the boiler contained at the time of the 
explosion about 3500 kilos. or, say, 77001b. of water, at a 
temperature of 350 deg. Fah. When the boiler burst, 
and the pressure was released, about 12°5 per cent. of the 
water was converted into steam at 212 deg. Fah., and 
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BOILER PARTS RE-ASSEMBLED 


or failing him someone else, must explain how the 
brittleness of the iron came to cause failure. This can 
only be done by introducing shocks somehow. Instead 
of the static stress due to the pressure of 120]b. on the 


almospheric pressure. The volume of the steam was 
about 750 cubic metres, or say, 16,500 cubic feet. It is 
obvious that steam at atmospheric pressure, no matter 


| how great in volume, could accomplish by pressure 


square inch over an area of about 1000 square inches, we | 


must have a dynamic, or sudden stress, equivalent to a 
blow. Can any sudden increase of stress brought 
about in any way produce the same effect as a direct 
blow? Now, the panel carried all round its edge a 
certain stress. This stress was reduced in amount by the 
stay bolts. Let these stay bolts be suddenly broken. 
With the breaking would come an equally sudden 
augmentation of the stress all round the edge. Can this 
be regarded as the equivalent of a blow, producing a 
shock sufficient to fracture a very brittle plate? Ourown 
view is that it can. In order to make the explanation 
clear, however, we submit the following problem :— 
The sketch shows a cylindrical 
vessel, with a domed end. This 
end is secured all round the edge 
A continuously by welding or 
brazing. The joint A is brittle. 
A bolt B sustains a large portion 
of the stress put on A by the 
pressure of steam or air within. 
It must be understood however, 
that the joint Ais much more than 
able to bear this stress without the 
help of B. Now let B_ break 
straight across suddenly. Suppose that it has been 
stressed to 10 tons. Then, when it gives way, a stress of 
10 extra tons, in addition to what the joint A was carry- 
ing, will be put on it with the insistent action of a blow. 
Can the effect of snapping B be regarded as likely to 
break A by shock? We hold that a shock is nothing 
more than a suddenly applied stress, therefore the joint A 
will give way, although it is, as we have seen, quite 
competent to carry its load without the aid of B. 

We have then in the locomotive a brittle plate under 
stress. The copper bolts, which are the equivalent of B 
in the sketch, suddenly give way; then tbe panel is blown 
out. This is the only way in which the brittleness of the 
metal in the external fire-box could contribute to the 
catastrophe. Even then it must be admitted that some 
effort of faith is required to convince us that a shearing 
effort of over 800 tons could be set up by one of about 
53 tons. Of course, the answer is that the shearing effort 
required was much less than 800 tons because the plate 


* No, I. appeared April 21st. 
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nothing dynamic in the absence of a vacuum. It is also 
admitted that steam having a pressure of only 120]b. 
could do very little in projecting fragments or breaking 
plates to pieces. Something enormously more violent 
was required. We want not only pressure, but dynamic 
effect. What was the material something which drove 
the panel into the garret of the house in the rue de 
Rome ? 

Some forty years ago the late Zerah Colburn, and D. 
K. Clark about the same time, and independently of 
each other, advanced the theory that the dynamic effect 


| was supplied hy the water. The pressure being suddenly 





| violently. 





released by a failure in the steam space, a percentage of 
the water flashed into steam and lifted the upper water 
This water-hammer action broke up the 
iron boiler.plate.. This view has been generally 
accepted a8 true, and is quite consistent with the well- 
known fact that when the failure takes place under the 
water level the explosion is never, as a rule, so violent as 
when it takes place above the water level. To M. 
Périssé must be given the merit of starting a new 
theory which does not require water-hammer action at 
all. 

Not long since we explained the action of steam in 
turbines of the De Laval type. Weshowed that pressure 
disappeared, momentum of the mass of the steam 
taking its place. M. Périssé holds that when a 
boiler explodes pressure disappears, and that in its stead 
steam moving in direct lines with enormous velocity is 
capable of doing the whole work of destruction. He 
points out, very rightly, that the heat energy is there, and 
ample in amount for all that is done. Nothing is needed 
but a means of applying the energy, and that means is 
supplied by the conversion of pressure into momentum. 

Under the circumstances, we think it advisable to 
reproduce M. Périssé’s own words. Having referred to 
an investigation which he carried out in 1888 as to the 
work which a given weight of heated water could give 
out in passing adiabatically from one temperature to 
another lower temperature, and to a table in which the 
results were set forth, he goes on :— 

Pour une température de 180 degrés, correspondant 4 une pression 
effective de 9 kg. 3, le tableau indique que 13-5 per cent. de l’eau 
se convertissent en vapeur et qu'il reste une éGnergie calorifique 
d’environ 15 calories représentant plus de 6000 kilogrammétres. 
Il ne faut pas oublier que la détente adiabatique suppose que la 





vapeur formée instantanément est sans vitesse. Les calories 
restées libres aprés la vaporisation des proportions inscrites au 
tableau, servent précisément & donner A la vapeur des vitesses qui 
produisent des effets dynamiques extérieurs d’autant plus im- 
portants que la chute de pression de i’eau chaude a été plus rapide, 
c’est--dire que la section d’écoulement a été plus grande. Danz 
ce cas, on pect dire que l’eau chaude sous pression de vapeur se 
comporte comme un explosif qui, dans un temps trés court, dégage 
une grande quantité de chaleur et de gaz. 

L’eau chaude, s’échappant d’une chauditre A vapeur par une 
grande section, remplit ces trois conditions caractéristiques d’un 
explosif. Elle est as de produire les effets dynamiques qui 
ont accompagné |’explosion de la locomotive 626. 

Celle-ci contenait 3500 kilogr. d’eau. En les supposant & une 
ression de 8 4 9 kilogr., correspondant & une température de 175 
a 180 degrés, les 124 ou 13 centitmes—soit 440 & 460 kilogr.—se 
sont, non pas instantanément, mais trés'rapidement, convertis en 
vapeur 4 100 degrés. II en est résulté une production de plus de 
750 metres cubes de vapeur, auxquels une vitesse considérable a 
puet a di étre imprimée par les kilogrammétres correspondant 
aux calories restées libres apres la vaporisation. Les effets 
dynamiques produits par ce flux subit de vapeur ont ¢té aug- 
mentés parce qu'il s’est dégagé en grande partie dans une enceinte 
ot sa libre expansion a été génée par des pitces résistantes. 

It will be seen that, elegant as this theory is, it leaves 
much to be explained. M. Périssé holds that a belly 
plate gave way first because it was brittle. M. Frémont 
says that it was beyond question a side plate, because it 
was brittle. Neither the one or the other stops to explain 
how brittleness could come into play without shock. But 
leaving this question open for the moment, let us 
endeavour to apply M. Périssé’s theory to what actually 
took place. It is certain that momentum can only be 
substituted for pressure when the steam moves on right 
lines—issuing from an orifice, for example. What were 
the right lines in the case of the St. Lazare locomotive ? 
M. Périssé would have made—we shall not say his mean- 
ing more clear than he has done—but he would have very 
much helped others to arrive at that meaning, if he had 
placed his concept of the phenomena of the explo- 
sion while it was in progress before us. To state 
that heat set free was converted into work, or that pres- 
sure becomes momentum, does not help us much. It 
may be quite a sound theory, but we confess that we are 
not ourselves able to imagine with any clear thought how 
it applies to the case under consideration. Let us take a 
single fact. The panel was forced like a projectile to a 
great distance. Its mass acquired acceleration. Has 
M. Périssé or anyone else the least idea of the distance 
from the boiler at which its velocity was greatest? It is 
fairly well known that the range of a projectile depends 
largely on the length of the gun—that is to say, on the 
time during which the gas acts on it. Experiments 
were carried out many years ago to determine the effect 
of proximity on the action of an explosive. A cylinder 
was prepared, on the top of which rested a ball 
too big to fall down inside. Into this tube was 
put a charge of powder, and when this was fired the ball 
was lifted into the air through a height which was 
measured. By putting blocks of wood of varying thick- 
ness into the cylinder, the proximity of the explosive 
to the ball could be varied. It was found that when an 
inch or two of space intervened the ball was scarcely 
lifted. When the ball rested on the powder it was sent 
20ft. or 30ft. intd the air. We are told by M. Frémont 
that the panel was blown out first, and that instantly 
afterwards the copper fire-box was blown in. The 
pressure which instantly ejected the panel was just 120]b. 
on the square inch. The panel must obviously have been 
followed up by something moving at a very high speed 
in order that it might pursue its flight. According to 
M. Périssé, this something was steam, moving at an 
enormous velocity. But it is not easy to see how the 
requisite momentum could have been called into 
existence in the minute portion of time and space available. 

It will not escape our readers, perhaps, that M. Périssé’s 
theory is of far wider application than the supply of 
explanations of the dynamics of the destruction of a 
boiler. Hitherto the power of a gun has been assumed 
to be a function of the pressure within it. If, however, 
M. Périssé be right, pressure may play quite a secondary 
part, and the motion of the projectile must be attributed 
to the momentum of the gas moving along the chase of 
the gun. It is to be said in favour of this theory that it 
would go far to account for the extraordinary variations of 
pressure which are found to exist in close proximity to 
each other in the bore of a gun, and which have been 
explained (?) as due to waves in the gas. It is to be 
hoped that some competent physicist will investigate the 
question with the care which it certainly deserves. 

We have now, we believe, placed our readers in posses- 
sion of all the facts and theories of this most remarkable 
explosion. We fancy that they will agree with us in the 
conclusion that much remains to be explained. Above 
all, the precise sequence of events by which the thermal 
energy inside the boiler was converted into the mechanical 
work done in rending the boiler into small fragments and 
scattering them over a wide area. 








Ruapy EnGiIngerING SoctzTy.—Through the courtesy of Mr. 
J. R. Chapman, general manager of the London Underground 
Electric Railways, a visit of this society has been arranged to the 
power station at Lot’s-road, Chelsea, on Saturday afterncon, May 
20th, 1905. The party’ will travel down by train as follows :— 
Rugby, London and North-Western Railway, depart, 1 p.m ; 
Willesden Junction, arrive. 2.38 p.m.; Willesden Junction, low 
level, depart, 2.47 p.m.; Chelsea, arrive, 31 p.m. Members 
desiring to take part in this visit are requested to band their 
names to one of the secretaries before May 6th, so that, if possible, 
a reserved corridor coach may be arranged for. 


INSTITUTION OF CIVIL ENGINEERS—A WARDS.—The Council of the 
Institution of Civil Engineers have made the followiog awards for 
papers read and discussed before the Institution Juring the past 
session :—Telford gold medals to Lord Brassey, K.C.B, and Mr. 
C. S. R. Palmer ; a George Stephenson gold medal to Mr. Lyonel 
E. Clark; a Watt gold medal to Mr. J. F. C. Snell; Telford 
premiums to Messrs. L. F. Vernor-Harcourt, M.A., R. W. Allen 
and Wm. Marriott ; a Crampton prizo to Mr. A. Wood-Hill, and 
the Manby premium to Mr. E. D. Pain. The presentation of 
these awards, together with those for papers which have not been 
subject to discussion and will be announced later, will take place 








at the inaiigural meeting of next session. 
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MOTOR BOATS AT MONACO. 
No, IL.* 


anything like expectations. On the other hand, many of | 
| the boats with high-speed propellers failed altogether. | 


Apart from the inadvisability of using petrol on boats, | 
there is the drawback of running engines with this spirit | 


ata high angular velocity. From the engine builder's 


point of view this is a decided advantage, since it allows | 


of the fitting of motors developing greater powers for a 
given weight. As we have shown, the French boat 
builder is of the opinion that, having designed his hull to 


skim, as it were, along the surface of the water, any | 
augmentation of speed is merely a question of increased | 


engine power. In other words, he does not think that 
the resistance increases roughly with the square of the 
speed, as would be the case if the boat were propelled 
through the water. If he has any doubts on this point 
he evidently does not seek to impress them upon the 
engine builder, who fits the biggest motors he can put 


The indifferent running of the C.G.V. was attributed to 
the propeller, but it is really difficult to ascertain the true 
causes of failures. While there is nothing to show that 
the small propeller has a higher efficiency than the big 
propeller, it must be admitted that it did very well at the 
Monaco meeting, and this may be due to the practice of 
placing the propeller well down under the stern, where it 
turns in undisturbed water. There is evidently a great | 
deal to be learned on this interesting point in future motor | 
boat races. Among the boats competing there were only | 
two with twin propellers—Napier II. and Pi-Ouit. Since | 
the first meeting at Monaco last year the French builders 
have looked with scant favour upon the twin propeller, 
which, on that occasion, failed disastrously, and it is now 
generally argued that as a propeller can only give its 
highest efficiency in undisturbed water, it necessarily 


eight rounds in the championship race, when she had 
left the whole fleet behind, with the exception of Panhard- 
Levassor, which was taking a minute advance on each 
round; but as even the French feared that Panhard. 


| Levassor would not be able to stay to the finish, there 


was every hope of the English boat finally winning. It 
is certain that if the races had been run off under less 
favourable conditions, instead of the committee postpon- 
ing the events until the sea was calm, the heavier boats 
would have shown a vast superiority; but as it is, the 
running of races in a calm sea can only favour a class 
of high-speed boat which can never give any practical 
results. 

If the racing boats showed that French builders were 
making a mistake in striving after speed at any cost, the 
behaviour of the cruisers was much more satisfactory, 
and the fact that the little 6°5 m. boats were able to go 
through such a sea as that which prevailed on the first 
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into the boat, leaving the problem of the propeller to | follows that when two are working side by side they are 


work out its own solution. 


As a matter of fact, the | neutralising the driving effects of each other. Pi-Ouit, 


propeller was,the most puzzling feature of the races. | though a remarkable boat, and undoubtedly one of the 


When high-speed engines are used on racing boats the 
builder is faced with the alternative of gearing down the 
propeller shaft, and thus considerably reducing the power 
used in driving the launch, or of coupling the shaft direct 
to the engine. All the builders adopted the latter 
alternative. On the face of it, a big propeller turning at 
600 revolutions a minute should give a higher efficiency 
than a much smaller one running at 1400 revolutions. 
Yet it cannot be said that the superiority of one over 
the other was demonstrated at the Monaco meeting. 
Among the boats with slow propellers, a typical example 
was the Dubonnei. This is fitted with a huge four- 
cylinder Delahaye engine, the cylinders being bored out 
of steel and surrounded by copper jacket casings. They 
have a bore of 300 mm. and a stroke of 220mm. There 
are three induction valves and three exhaust valves to 
each cylinder. The height of the engine from the 


gear ia 3°9ft., and the total length is 5-°9ft. 
engine develops 380 horse-power at 650 revolutions a 
minute, which is. therefore, the normal rate at which the 
propeller shoula turn. Owing to the flimsiness of the 
hull it was found impossible to run the engines at more 
than about 400 revolutions in the 100 kiloms. races, and 
yet, while she did run, she outpaced most of the other 
boats, although her stoppages were so frequent that there 


was no opportunity of judging whether Dubonnet was as | 


fast as the Mercédés, Panhard-Levassor, or other boats 
with high-speed propellers. On account of her want of 
stiffness, she was an absolute failure over long courses. 


In the kilometre and mile tests Dubonnet was apparently | 
able to exert her full power, for she covered the kilometre | 


in faster time than has ever been accomplished by any 
craft afioat. 


1 min. 8 sec., which is equal to 32} miles an hour. The 


previous record was established by the Yarrow-Napier | 
Dubonnet’s time for the mile was | 
it is difficult to | 
explain, Dubonnet on both occasions travelled faster over | 


with 29°925 miles. 
2 min. 30 sec. For reasons which 


the kilometre, and perceptibly slowed towards the end of 
the mile course. ‘The result, although meagre enough 
for a boat which has never shown herself of any use 
except for short sprints, would, nevertheless, prove the 
superiority of the big propeller if the running of Rapiére 
were not equally satisfactory. Rapiére has so far shown 
herself the speediest vessel afloat in the 8 m. class. She 
has a 100 horse-power Panhard engine, and her propeller 
turns probably at 1100 revolutions a minute. She has 
covered the 100 kiloms. in only thirty seconds less than 
Napier II., and in the tests she went over the kilometre 
in 1 min. 16 sec., and the mile in 2 min. 29 sec. Seeing 
that Rapiére took seven seconds more than Dubonnet 
over the first part of the course, and one second less 
for the mile, it is evident that her performance was more 
consistent than that of the big launch, and on the whole 
it would seem as if the high-speed propeller had scored. 
It certainly did well with the Mercédés and Panhard- 
Levassor, both of which were wonderfully fast, and 
the Turquoise, with her 100 horse-power eight-cylinder 
Levavasseur engine, ran very fast with her. high- 
speed propeller, in which the short and almost flat blades 
were set like a screw. Antoinette was engined in the 
same way as Turquoise, and the Levavasseur motor was 
said to run at 1400 revolutions a minute. The propeller 
blades were small, narrow, and of very sharp pitch. She 
ran well occasionally, although she did not come up to 


ewe 





* No. I, appeared April 21st 


Her best time for the kilometre was | 





most regular and seaworthy launches competing, by no 


| means showed up brilliantly in speed, and while beating 


her only competitor Dubonnet in the 18 m. races, through 
the big launch breaking down repeatedly, she was hope- 
lessly defeated by the smaller boats in the championship 
race and subsequent events. 

The difficulty of making a comparison between the 
different types of boats was increased by the fact that the 
majority of them were constantly undergoing repairs. 
They were thoroughly overhauled in the Exhibition- 
yard before each race, and on returning they were 
again hauled up the slips. Under these conditions 
it was obviously impossible to judge of the trustworthiness 
of the various craft. In each of the races over the 
100 kiloms. course there was a large proportion of 
failures, and in the championship race over 200 kiloms. 


| only eight boats were able to complete the course out of 


axis of the crank shaft to the top of the distributing | 
The | 


MERCEDES-CHARLEY 


day, although with much discomfort and a good deal of 
risk, proves that builders have made satisfactory progress 
in the construction of small pleasure craft. ‘The great 
weakness in these boatsis the want of eflicient protection 
for the motor, which, as we have said, provides certain 
difficulties, but these do not exist on the larger cruisers, 
where there is ample room for building an engine-room. 
Some of the big cruisers were excellent examples of boat 
construction. As the engines are small, there is no 
trouble in safely arranging them so that they are 
entirely closed in with little or no possibility of danger. 
A very fine cruiser was the Suzette II., which, however, 
did not take part in any of the events, and other 
admirable examples were the Mercédés C.P. and the 
Mercédés-Mercédés belonging to Mr. Mercédés-Jellineck, 
both with 90 horse-power engines, which have been 
entered for the Mediterranean race from Algiers to 
Toulon. Quand Méme, belonging to Duc Decazes, is 
another splendid cruiser fitted up with every possible 
accommodation, and, like Mercédés-Mercédés, carrying 
























































Cc. G. V. 


a total of twenty starters. Many of the big boats dropped 
out early in the contest. Dubonnet was unable to go far, 
and the 180 horse-power Mercédés once more proved a 
disappointment. Mercédés is an exceedingly fast boat, 
probably the fastest competing, for on each occasion she 
sailed away from the others, and was easily leading on | 
Panhard-Levassor during the first two rounds for the 
championship race. The first time it ran Mercédés 
stopped through the breakage of the lubricating pump, | 
and in the championship she was finally eliminated by a | 
cracked cylinder. One thing, however, that was particu- 
larly obvious in the races was the difference in the run- | 
ning between such craft as Dubonnet, Mercédés, and | 
Panhard-Levassor, and of lower powered boats with 
heavier hulls, such: as the Napiers, Pi-Ouit, Palaisoto IL., | 
Madrioto, and Billancourt, the last three with 80 horse- 
power Renault engines, as well as a few others which, on 
the whole, ran with a good deal of regularity. Napier IL., 
for instance, was by far the heaviest boat competing, its 
weight being 4} tons, or more than twice the weight of | 
the other big launches. She had trouble after doing | 


LAUNCH 


masts in case of emergency. With the construction of 
sea-going craft like these it is evident that the motor 
boat industry is making a good deal of progress, and it 
is important to point to the success of this branch of the 
industry when its reputation would seem to have been 
compromised by the lamentable failures of racing boats. 








British Motor Boat Ciun.—Admiral Sir William Kennedy, 
K.C.B., Co nmodore of the British Motor Boat Club, will, for him, 
be in command of a novel fleet of vessels on May 6th, on the 
occasion of the opening meeting of the Club at Kingston-on-Thames. 


| The fleet of motor launches will take a run up and down the river 


about 4 p.m., returning to Kingston-on-Thames. This Club is 
arranging races for motor boats at all the important regattas 


| round the coast, and where possible on the rivers. On the 


occasion of the visit of the French fleet to Spithead in August, 
international races for motor boats will be held; also the day but 


| one succeeding the reliability trials in Southampton Water races 


will be held over practically the same course as the one used for 
the trials. Races will be held in Belfast Lough in conjunction with 
the Silverstream Regatta Committee. Headquarters have been 
taken at the Craven Hotel, Craven-street, Strand, to which 
place the Club will move on May Ist, 
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RAILWAY MATTERS. 


Tax long-talked-of project of connecting the Finnish 
railway system with that of European Russia in St. Petersburg 
is to be discussed once more by a commission which will sit in the 
Ministry of Ways of Communication. The project finds no favour in 
Finland, where it is regarded as being simply a further step in the 
process of Russifying Finland. 

Accorpine to the Toronto Globe, the Grand Trunk 
Pacific Railway Company has acquired the charter of the Pacific 
Northern and Omineca Railway. Under the arrangement the 
Grand Trunk Pacific Company is under obligation to expend 
£20,000 in developing the railway project before the Ist of May, 
1907, and to complete the line within two years of that date. 


Owrne to an arrangement made between the French 
(;overnment and the Paris Municipal Council, the central terminus 
ot the Metropolitan line No. 7, between the Palais Royal and the 
Place du Danube, will be situated underneath the Place du 
Carrousel of the Louvre Palace; but the Minister of Finance is 
strongly opposed to the underground passage between lines 1 and 7 
being carried underneath the Louvre. 


Tae making of the second section of the Ethiopian 
Railway, between Addis-Hara and Addis-Ahaba, having been 
authorised by the Emperor Menelik, the French Government will 
not—declared M. Delcassé to the Senate—favour the interna 
tionalisation of that section or of the first, considering that the 
whole line should preserve its French character, on account of 
which the company received a subvention. 


THERE are 474 locomotives in use on the Egyptian State 
Railways, of which eighty-five are nearly forty years old. The 
report of Lord Farrer’s Commission states as regards the type of 
engine to be ordered, probably the best for nger traffic will 
be a four-wheel pore bogie engine with a large boiler and fire- 
box. The goods engines should have sufficient power to take sixty 
loaded 10-ton wagons at a speed of about twenty miles an hour. 


In September, 1887,the Egyptian State Railways con- 
sisted of 1094 miles of line—running lines ; it was then reported 
by the Commission that with the exception of 172-61 miles the 
permanent way was in anything but a satisfactory state. The 
position at the end of 1904 has so far changed and improved, 
that out of a total of 1667 running miles of line there are 1383 
miles in good condition fit to carry a heavy traffic at a con- 
siderable speed. 

Tue railway revenue of New South Wales for the March 
quarter amounted to £947,392, as compared with £939,835 in the 
previous year. The expenditure on railways amounted to 
£519,296, as compared with £559,361 in the corresponding period 
of 1904. The revenue from tramways amounted to £204,656, as 
compared with £209,279 in the preceding year. The expenditure 
on tramways was £161,120, as compared with £163,773 in the 
March quarter of 1904. 


A Capgtown despatch published in the Natal Mercury 
states that the Cape Railways Department are making a new 
departure by giving orders for three motor coaches for use on the 
railways. Two of the three are to be propelled by petrol motors 
of 25 horse-power. They will have accommodation for seven first- 
class, four third-class passengers, and a ton of luggage. These 
cars are to be used on branch lines. It is proposed to order three 
more cars of 2ft. gauge. 


AccorpinG to the New York Journal of Commerce an 
announcement has been made by the Ecuadorian Legation in New 
York that their Government have decided to build a railway from 
Ambato, a point on the projected line of the Guayaquil and Quito 
Railway, to the Curarey River, a distance of about 100 miles. 
The Curarey River is a branch of the Amazon, emptying into that 
river near Iquitos, Peru, which is the head of ocean navigation. 
The district is stated to be rich in rubber. 


In the last two years one firm of American locomotive 
builders has put into service seventy-five, and has on its books 
orders for seventy-three more balan compound locomotives, says 
the Railroad Gazelte. These figures would seem to show that the 
Americans have at last succeeded in producing a design which 
enables them to secure in practice the undoubted advantages of the 
high efficiency and accurate balancing which are given by the four- 
cylinder compound locomotive with cranks set quartering. 


A SERVICE of steam motor coaches between Silverdale 
and Trentham on the North Staffordshire Railway will be esta- 
blished, it is expected, in the latter part of May. The length of 
line over which they will run is 74 miles, and there will be twelve 
stopping places. The type of motor coach is a single vehicle, 
which will seat forty passengers, and accommodation is provided for 
a fair amount of luggage. The engine is{a small locomotive, of the 
bogie type, permanently attached toone end of the car. The total 
length over buffers is 50ft. 5in. 


Tue directors of the North-Eastern Railway have 
appointed Mr. Philip Burtt to be deputy general manager of the 
company. Mr. Burtt entered the service of the company in 1877 
as junior clerk under Mr. Robert Pauling, the then general goods 
manager of the company. In 1882 he was transferred to the 
general manager’s office, aud in 1891, when Sir George—then Mr. 
—Gibb became general manager, he became one of the senior 
clerks in his office, and subsequently chief clerk. In 1897 he was 
appointed superintendent of the line, and in December, 1900, 
general traffic manager. 


THe result of last year’s working of the Western Rail- 
way of France is the further reduction in the amount of the 
guarantee, which the State is called upon to make good, the actual 
sum being only 9,911,000f., as against 14,300,000f. for 1903, 
19,500,000f. for 1902, and nearly 22,000,000f. for 1901. There 
were 5823 kiloms. operated during the year under review, or 
48 kiloms. more than in the previous twelve months. The receipts 
came to 193,162,000f. or 2,289,000f. increase, to which coaching 
contributed 2,228,000f. On the other hand, there was a reduction 
of 2,537,000f. in the working expenses, while 241,000 fewer kilo- 
metres were run. 


Dvurine the year 1903 the length of new railway lines 
laid down in Europe showed a further decrease, as compared with 
recent years. In 1903 the new lines amounted to 4332 xiloms., in 
1902 the amount was 5058, in 1901 it was 6938, in 1900 it was 5188, 
in 1899 it was 8004, and in 1898 it was 6539 kiloms. Austria- 
Hungary heads the list with new lines to a length of 777 kiloms., 
of which 447 kiloms. were in Austria, and 330 kiloms. in Hungary. 
Germany comes next with 726 kiloms., of which 389 were laid 
down in Prussia, and 249 kiloms. in Bavaria. Russia was third 
with 706 kiloms., and France was fourth with 572 kiloms., of 
which 207 kiloms. were lines of general interest, and 365 kiloms. 
represented lines of local interest. Then came Great Britain, 
with 488 kiloras. 

AccorpinG to the Revue Scientifique, Sweden occupies 
the first place with regard to the proportion of railway lines to the 
population amongst European countries, for in that country there 
are 2410 kiloms. of railways to every million inhabitants. Then 
come the Grand Duchy of Luxembourg, with 1690 kiloms.; Den- 
mark, with 1290 kiloms.; Switzeriand, with 1240 kiloms.; and 
France, with 1160 kiloms. With respect to superficial area, 
Belgium heads the list of European countries with 2310 kiloms, of 
railroad to every 1000 square kilometres ; and then follow Luxem- 
bourg, with 1790 kiloms.; Great Britain, with 1150 kiloms.; 
Germany, with 1010 kiloms.; Switzerland, with 1000 kiloms.; the 
Netherlands, with 890 kiloms.; and France, with 840 kiloms. per 
1000 square kilometres. 





NOTES AND MEMORANDA. 


By the Bergsoe ferric ite pee for the recovery 
of tin, 40 lb. of the metal is extracted from one ton of tin-plate 
scrap. 

Tue radiant power of the hot carbon filament is said 
to vary directly as the fourth power of its absolute temperature ; 
this is called Stefan's law ; its sphere is said to be limited to black 
substances, 

THE apparent volatility of silicon in a Geissler tube in 
the presence of silicon hydride is due to the alternate formation 
and decomposition of this hydride as a catalytic. Silicon hydride 
is a gas about as heavy as oxygen, 


Tue total estimated weight of the 10,000 horse-power 
Kerr steam turbine is 150,000 lb., or 15 lb. per horse-power; the 
floor space 12ft. by 15ft., or 8834 horse-power per square foot of 
tloor space ; the speed 1500 revolutions per minute. 


Drop in temperature of superheated steam in well 
lagged mains has been found by Dr. Berner, of Berlin, to be from 
0-3 deg. to 1 deg. per foot of length, and varies inversely as the 
diameter of the pipe and the steam velocity. This loss is greater 
than is apt to be appreciated by those who are used only to 
saturated steam. 


Tue articles of agreement under which it is proposed 
to combine the Massachusetts Institute of Technology and Harvard 
University have been made public. Provision is made for a joint 
school of industrial science, to be known under the present name 
of the Institute of Technology, to be governed by an executive 
board of nine members, of which three shall represent Harvard. 


By the will of the late Mr. Donald the sum of £20,000 
is bequeathed to the Glasgow and West of Scotland Technical 
College, to be paid on the death of Mrs. Donald. After various 
other bequests have been made, the residue of the estate is to go to 
the governcrs of the Glasgow and West of Scotland Technical 
College for purposes specified in the trust disposition and settle- 
ment, 


To show how well a carborundum furnace lining will 
resist high temperature, it may be mentioned that during the 
Diisseldorf Exhibition, a welding furnace with coke firing and 
blast was used for the welding of tubes from nine o’clock until 
seven at night, for nearly six months, and the carborundum lining 
— in almost as good a condition at the end as at the beginning of 

e run. 


Tuer Rickmers, the largest sailing ship in the world, is 
now in course of construction at Geestmunde. The vessel will be 
a five-masted barque of 11,350 tons displacement, with a dead 
weight carrying capacity of 8000 tons and will have a length of 
441ft. She will have auxiliary power consisting of triple-expansion 
engines of 1000 horse-power placed amidships, with coal bunkers of 
608 tons capacity. : 

_ Tse Committee of the Privy Council has decided to 
recommend the King to grant a Charter incorporating a university 
in Sheffield. A large sum of money has already been given or 
promised for the endowment of the university, and, in addition, 
the City Counéil has pledged the city to the gift annually of a sum 
equal to the proceeds of a rate of 1d. in the pound—the capitalised 
value of which gift is £200,000. 


Brass rolling mills are frequently subjected to much 
annoyance by receiving orders for rolled gun metal of the well- 
known Government mixture of 88 parts of copper, 10 parts of tin, 
and 2 parts of zinc. When the customer is informed that it cannot 
be rolled he is reluctant to believe it. It is a fact, says Brass 
World, nevertheless, that this mixture cannot be rolled, as it is too 
hard. The limit of rolling in the copper and tin alloys lies at a 
content of about 8 per cent, of tin. 


Tse warships at present under construction in the 


MISCELLANEA, 


Dorine the past three weeks the cycle makers of 
Coventry have turned out over 6500 machines. 


In consequence of increasing traffic several improve- 
ments and extensions of the docks at Venice are proposed, 


Tue Russian Board of Merchant Shipping is about to 
extend considerably the harbour of Nikolaieff, on the Black Sea, 
mainly by erecting corn elevators. 


Britisx tin-plates do not find a market in Italy owing 
to the development of numerous local factories and the heavy 
import duty levied by the Government. 


A BririsH turbine will be installed in one of the two 
United States ‘‘scout” cruisers just ordered, while the other vessel 
will have turbine engines of an American type. 


A Trirott telegram states that it is reported there that 
a Franco-Swiss company has obtained a concession for the con- 
struction of a harbour in consideration of a large loan to be 
advanced to the Turkish Government. 


For the purpose of accelerating the transport of freight 
along the Marian system of canals, which connect the Volga with 
St. Petersburg, and thereby with the Baltic, the Russian Ministry 
of Ways of Communication intends to allow vessels to be towed by 
tugboats. 


Tue attempt made to render the Upper Loire navigable 
has been successful for a distance of about a mile near Chalonnes, 
and when it has been found that the work done can stand the 
floods and strong currents of the river, a further experiment will 
be made on a distance of about 10 miles, 


Tue work of the new entrance at St. Nazaire has been 
fp pad satisfactorily, and is expected to be finished in 1905, 
This will make St. Nazaire one of the best ports of the Atlantic for 
vessels of large tonnage, and ordinary sized steamers will be able 
to leave the port at any state of the tide. 


Tur Japanese Navy Department are about to start a 
factory for making fuel briquettes on a large scale, the necessary 
plant having arrived. Great saving, it is thought, will be effected. 
The material is to be procured from the colliery at Yamaguchi 
recently acquired by the Navy Department. 


A FLOATING target of novel construction was launched 
at the New York navy yard the other day. It has the same 
draught as a battleship, viz., 22ft., and it is expected that by means 
of it naval experts will be able to ascertain the effect of shots fired 
from the shore on the unarmoured parts of battleships below the 
water line, 


THe dearth of water in the reservoirs supplying 
Sheffield is so great that the chairman of the Water Committee, 
last week, informed the City Council that the amount paid to 
millowners in respect of the retention o' i tion water would 
have to be continued at the rate of £70 per day until the storage 
was sufficient to meet the summer season. 


Tue Joint Committee of the County Councils of 
Middlesex and Surrey have decided that it will be unaecessary to 
build a new bridge at Kingston, and that the increased trattic in 
consequence of the tramways crossing the Thames will be met by 
increasing the width of the bridge on the Surbiton side to 55ft. 
As far as possible the existing characteristic features of the bridge 
will be retained. 


Tue Local Government Board have offered no objection 
to the adoption by Carlisle of the latest development of sewage 
filtration by continuous-flow filters instead of the holding-up 
system by double-contact filters, as originally proposed in 1902. 

he original application was for 285,000 ; the city engineer's 
amended plans will cost £51,000 to carry out. 

h will save about £17,000, 





The amended 





United Kingdom number forty-three, with a total disp] t of 
262,670 tons. Of this total, eight vessels, of 119,950 tons dis- 
placement, are under construction at the Royal dockyards, Among 
the rest, which are under construction at private yards, thirty 
ships, of 109,490 tons, are for the British Navy, while ‘foreign or 
not stated ” comprise a battleship of 16,400 tons, another of 16,000 
tons, two torpedo boat destroyers, and one torpedo boat. 


Last year there was a somewhat increased production 
of natural gas in Ontario, due entirely to operations in the Welland 
field, production in the Essex field having dropped to very small 
amounts. The development of the gas field at Medicine Hat, 
North-West Territories, seems to have been continued with much 
success. The gas commission of the town of Medicine Hat has 
now six producing wells, one of which has been put down to a 
depth of nearly 1000ft., yielding 1,125,000ft. per twenty-four hours. 


TsERE are annually imported into Havre for the various 
lines of steamships about 150,000 tons of Cardiff or Welsh steam 
coal, The Western Railway er imports about 80,000 tons 
composed of about two-thirds Welsh steam coal and one-third 
North-country coal, The quantity ae for manufacturing 
and domestic purposes is about 400, tons per annum of all 
kinds. The local gas company imports about 60,000 tons. 
Practically nothing but British coal has been utilised at Havre 
during the last ten years. 


THE principal ozokerite producing district in the world 
is Galicia, where in 1904 a total of 2908 tons was mined from the 
oil-bearing shale in Boryslau and the neighbourhood. A large 
part of this output was exported to the United States. The con- 
sumption is centred chiefly in the manufacture of candles, oint- 
ments, and pomades. Under the name of ‘“‘ okonite,” a residual 
product from purifying the crude ozokerite, is an admirable insulat- 
ing material for electrical cables. For this purpose the ozokerite 
residuum is mixed with india-rubber. 


AccorpinG to La Revue Minéralurgique, the number 
of water power installations for the production of electric power in 
Switzerland is increasing considerably. A gigantic installation of 
this nature is about to be erected in the Canton of Schwytz. It is 
proposed to dam the river Sihl, thus forming an artificial lake in a 
valley. The superficial area of the lake will be 11-6 square kiloms., 
witha capacity of 96,500,000cubic metres of water. The dam will be 
26 metres high and nearly 100 metres long. The horse-power 
produced will be 28,000 for 24 hours or 60,000 for 11 hours. 


Tue desire to save its natural gas for its own use is 
leading West Virginia to adopt legislation which violates the 
Federal Constitution. It is pro to prohibit the piping of 
natural gas beyond the limits of the State. If the Federal Con- 
stitution settles anything, it is the principle of free trade between 
the States. An export tax upon articles carried from one State to 
another is not permissible. The suspension of the transportation 
of natural gas from one State to another would interfere with inter- 
state commerce. It is said that such action is seriously con- 
sidered. 

Accorpinc to Lloyd's Register Shipbuilding Returns 
for the quarter ended March last, it appears that, excluding war- 
ships, there were under construction in the United Kingdom on 
the 3lst ult. 474 vessels of 1,251,343 tons gross. This shows a 
notable advance over the corresponding period of 1904, when there 
were under construction 398 vessels of 988,664 gross tonnage. Of 
the total of 474 vessels now under construction, all but 35 vessels, 
of 9472 tons, are steamships. Much the greater part of the 
new construction is for the United Kingdom, 371 vessels of 
1,020,541 tons, while the Colonies are taking 12 vessels of 14,850 
tons, 





Tue United States Court recently gave its decision in 
favour of the Marconi patent in a suit brought against the owners 
of the Da phase se for infringement of patent by the 
American Marconi Wireless Telegraph Company, Certain claims 
in the Marconi patent, without which no wireless telegraphy is 
practicable, are declared valid by the United States Courts, and 
to have been infringed by the De Forest. 


Harsovur works in connection with the deep water tidal 
basin at Boulogne, which were commenced in 1901, are progressing 
very slowly, contractors having found unexpected ditficulties in 
dealing with rocks where sand only was anticipated. This delay is 
the more regrettable as the already too limited length of deep 
water quays in the present harbour has been seriously reduced 
by the subsidence of a new quay, built only a few years ago on 
caissons, 


Tue production of aleohol—23,848,000 gallons—in the 
consular district of Lille last year was more than double that of 
the previous season. Farmers continued to increase the cultiva- 
tion of beets, but the dry summer lessened results, and the pro- 
duction of alcohol will be reduced by about 20 per cent., the 
production for the first three months of the season being 
17,028,000 gallons, against 19,052,000 gallons for the corresponding 
period in 1903, 

ACCORDING to a recent report by the United States 
Consul at Hangchow, there is a good prospect for the sale of motor 
boats in China. The whole of China is a network of canals and 
rivers, upon which motor boats, especially boats of light-draught 
capacity, can be worked. Asarule, the Chinese are good boat 
builders when they have good models to work from, and it would 
be practicable, says the Consul, for boat builders to ship boat 
machinery and have the hulls made in China. 


A consuLar report just issued states that there has 
been a steady decrease in importation of British coal into France 
through the port of Boulogne since 1900, when it more than 
doubled the average of the previous five years ; the figures, how- 
ever, are not lower than they were prior to that exceptional year. 
Importation from Germany has ceased, but consumption of local 
coal from the Pas-de-Calais mines increases steadily ; 105,000 tons 
were brought hither by rail in 1903, and 111,000 tons in 1904. 


A very important industry in Boulogne and neighbour- 
hood is the manufacture of Portland cement. It originated some 
fifty years ago, the material being brought hither by rail from 
Nesles, a distance of about eight miles; this, the largest of local 
factories, still continues working under these conditions, which are 
advantageous for yp apt but subsequent factories have all been 
built at the base of the hills of calcareous marl which enclose the 
Boulogne district within a radius of about twelve miles. It is 
estimated that the total average annual production of ten factories 
amounts to some 400,000 tons, 


Surprise has been expressed that the Admiralty have 
not strengthened the armament of the ships of the Niobe class. 
The cost of maintaining these vessels is practically equal to that 
of the new armoured cruisers, but as fighting machines they are 
not comparable to the latter. The calibre of the largest gun in 
the Niobe is only 6in., and the weapon itself is of an obsolete 
type, and under present conditions could inflict very little injury 
on any protected vessel. The substitution of two 9-2 guns for the 
four 6in. on the poop and forecastle would greatly increase their 
offensive strength, and make the vessels valuable fighting units in 
fleet combinations. According to the Western Morning News, their 
initial stability would not be materially affected by the alterations, 
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SUBSCRIPTIONS. 


Tax ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 





advance) :— 
Half-yearly (including double ber) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 


C.ora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tas Enoinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Encinger, and 
accompanied by letter of advice to the Publisher. 


Tain Paper Corres. Taick Paprgr Coprzs. 
Half-yearly .. .. £0188. Od. | Half-yearly .. £1 Os. 3d. 
Yearly £1 lés. Od. | Yearly .. .. .. £3 Os. 6d. 

e difference to cover extra postage.) 
ADVERTISEMENTS. 


42” ©The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted anless delivered before 
Six o'clock om Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive mot later than Ten o’clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the my ye the 
Pepe oretete aitend 2 ae ie ee aor 
letters to be addressed to the Bditor of Tam Eonar. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
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PUBLISHER’S NOTICE. 


With this week’s number is issued, as a Supplement, a Two-page 
Drawing of Electrical Machinery for Steel Works. very copy 
as pe by the Publisher includes a copy of the Supplement, and 
subscribers are requested to notify the fact should they not receive it, 


* * 





*." If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with name of the 


TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
corre: ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4 All letters intended for insertion in Taw Enonvemr, or containing 
questions, be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

tar Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


P. J. (Deptford)._({1) Apply to the Secretary, Storey’s-gate. (2) The 
nominal capacity of the New Torresdale Conduit for the Philadelphia 
water supply is 300,000,000 gallons per twenty-four hours. 

J. K.—We are unable to say what firms are prepared to take apprentices: 
Write to several firms who do the class of work in which you are 
interested. You can easily find their names in our pages, and ask them. 

G. M. (Gloucester).—Probably Worthington’s ‘“‘ Dynamics of Rotation,” 
published by Macmillan and Co., St. Martin’s-street, Leicester-square, 
will give you all you require. You mightalso try Kennedy's ‘‘ Mechanics 
of Machinery.” 

P. R. (Droitwich).—Probably the new hotel in Piccadilly is the finest 
example of the kind of —— in this country, and as it is yet a long 
way from complete you would find it easy to study the construction. 
The builders no doubt would give you permission to inspect it. 

F.iasu.—(1) It is highly improbable. The difficulty is always to keep 
the pressure anything like steady. Have you space to put ina receiver 
of fairly large capacity with a reducing valve? (2) No. If the tube 
gets hot you will very likely get no steam at all. It should be just 
on the point of redness but no more. 

T. H. (Manchester).—At the present time the engineers engaged on the 
Simplon Tunnel estimate that the total infiltration of hot water into 
the workings is about 1800 litres—say, 809 gallons per minute. This 
amounts to some 444,960 gallons per day. The temperature of the 
water as it enters the tunnel is 44 deg. Centigrade, or 114-8 deg. Fah. 

W. R. D.—The engine is of a well-known type, of which you will find 
many variations at the Patent-office Apart from the noise of gearing 
running at high speed, it is practically impossible to prevent leakage 
through the teeth, both on the long line contact where they meet each 
other and at their ends where they bear against the walls of the 
cylinder. Packing rings cannot be used. Further, it is not possible 
to provide adjustment for the wear of the teeth ; hence noise and fric- 
tion increase, and since one wheel goes twice the speed of the other 
<a h tooth of the former has to fit steam-tight against two teeth in the 
latter. You will see that the chance of leakage is thereby greatly increased 
since, unless all three surfaces are absolutely true, they will not touch 
all over. You will also see that the greater the ratio between the 
wheels the greater the wear of one than of the other, and consequently 
augmented leakage. It is impossible to explain these points fully in 
this column, but if you will study the engine and look for its defects 
instead of its virtues, you will see where it is likely to go wrong. 


INQUIRIES. 
ZINC PLATES. 
S1n,—I should be glad if any of your readers could tell me the name 
and address of the makers of zinc plates bearing the mark ‘‘ Couronne.” 
April 26th. 8. 8. 








Tue InstrruTion oF ELECTRICAL eg May 4th, at 
8p.m., at the vonage Arts, John-street, Adelphi, W.C. Extraordinary 


eneral meeting. iscussion on Mr. A. M. lor’s r ‘* Stand-b: 
Sharges and Motor Load Development.” . —_ . 


Tas ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.—Monday, 
May Ist, at 7.45 p.m, at the Royal College of Science, Stephen's Green, 
Dublin. Ordinary general meeting. Paper, ‘‘ Educational Work of the 
Association,” by Mr. R. Cochrane, ident, Inst. C.E.I. 

Tae Crvit AND MECHANICAL ENcrneErs’ Soctety.—Thursday, May 4th, 
at 7.80 p.m., at the Caxton Hall (late Westminster Town Hail), near St. 
James's Park Staticn, Westminster, S.W. Annual general meeting. 
Paper, ‘‘Card Indexing and Filing,” by Mr. J. C. Osborne. 

Socrety or ENGINEERS.—Monday, May Ist, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ord i 
‘The Parade Extension Works at Bridlington,” by 
Matthews, F.G.S8., F.R.G.S , Borough Engineer of Bridlington. 


Tax Junior INSTITUTION OF ENGINEERS.—Friday, May 5th, at 7 p.m., 
at the Westminster Palace Hotel. Paper, ‘The Influence of Depth of 
Water on Speed of Vessels,” by Mr. Leslie C. Lambert, of London. At 
8 p.m., a paper on ‘‘Condensing Plant,” by Mr. James N. Boot, Wh. Ex., 
A.M.I. Mech. E., of London. 

Roya InstTiTvTion oF Great Brirain.—Friday, May 5th, at 9 p. 
Discourse, “‘ Problems Underlying Nutrition,” by Professor Henry 
Armstrong, Ph.D., LL.D., F.R.S., M.R.I. Thursday, May 4th, at 5 p. 
Lecture I. on ‘*Flame.” by Professor Sir James Dewar, M.A 
D.Sc., F.R.8., M.R I., Fullerian Professor of Chemistry, R.I. 
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if suffered, can be remedved by obtaining the paper direct from 
this office. 
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THE CUDWORTH COLLISION. 


On the 10th of February we dealt with a very 
disastrous collision which took place on the Midland 
Railway, about 3.37 a.m., near Cudworth Station, 
on the 19th of January. The circumstances were 
extremely simple. The 2.25 a.m. up mail train 
from Leeds to Sheffield was running between 
Cudworth and Darfield Stations when it was over- 
taken by the 3.5 a.m. Leeds to St. Pancras express. 
Four passengers, a guard and a fireman were killed 
on the spot. Thirteen passengers, one of whom 
subsequently died, and four railway servants were 
more or less seriously injured. A fisb truck, part of 
the mail train, being derailed, fouled the down line. 
A down train, St. Pancras to Carlisle, ran into this 
truck, but at very slow speed, and no harm was 
done. Major Pringle, for the Board of Trade, 
carried out an inquiry, and his report has just been 
published. He had no difficulty in arriving at a 
conclusion. Everyone concerned gave his evidence 
frankly and truthfully, and the circumstances are in 
no way puzzling. 

Both trains were fast. The mail train consisted of 
nine vehicles, and was drawn by one engine with 
four wheels coupled and a leading bogie. The 
express following it was made up of twelve vehicles 
and was drawn by two engines. There was ample 
brake power, and everything was in perfect order. 





A somewhat sudden fog came on; fogmen were sént 
for, but, for reasons set forth in the report some 
delay occurred before they arrived. Meanwhile the 
driver of the mail train being a careful man, reduced 
his speed and did what he could to pick up his 
signals. While running at about 25 miles an hour, 
having stopped at Cudworth Station, he felt a 
bump, and he and his fireman were thrown back on 
the tender; the vacuum brake pipes were broken. 
He stopped his engine, and, going back, found 
that the express, running at at least 50 miles 
an hour, had overtaken and run into his train 
behind. So dense was the fog that neither of 
the drivers of the express seems to have seen 
the tail lights of the mail until they were into 
them. The brakes were not applied to the wheels 
of the express. A good many home and distant 
signals are in use about Cudworth and Storr’s 
Bank. It is indisputable that those irtezled to 
control the movements of the express were at 
danger; the driver took it for granted | they 
were off—hence the collision. 


The signalmen being blameless, and the signals 
being so interlocked that it seems impossible to 
make a mistake, we turn for the cause of the 
collision to the enginemen. It will be seen that 
there were four of them on the two engines, all 
answerable for picking up signals. The driver of 
the first engine said in effect that when a distant 
signal at Royston Station is off the road is clear 
through Cudworth. He did not see this signal. 
He stated that his fireman at the other side of 
the footplate did, and threw up his hand in the 
usual way to show that it was off, and the line so 
far clear. As this unfortunate man was killed in 
the accident by the tender falling on him, we 
do not know how far he could have corroborated his 
driver’s story. The two men on the train engine 
trusted the driver of the pilot, and took no 
action to reduce speed. This is the whole story in 
a nutshell. Why the driver of the pilot should have 
careered through the dense fog as he did no one can 
say. There is a definite rule that if a man cannot 
see a signal he must stop, acting in all respects as 
though it was at danger. Unfortunately the rule is 
not observed with any particular care. In the vast 
majority of cases the signal is off, and only small 
roadside signals are likely to be missed. A driver 
who is too particular is often said to have lost his 
nerve, and will not get promotion. No doubt some- 
thing is risked daily by every driver. If it were 
not, the punctuality of trains could not be main- 
tained. A very eminent railway authority once 
said, “If only the public knew the accidents that 
don’t happen!” Apparently a bull, we have here 
an epigram full of suggéstion. The meaning is that 
risks are run and accidents just missed continually. 
In this laxity of practice the driver finds his excuse. 
Furthermore, he was in a measure justified by the 
negative evidence. Here was a dense fog on a 
crowded road. Of course, the fogmen would be out. 
If the semaphores were at danger, then detonators 
would be on the rail. There were no detonators; 
therefore the line was clear. It is as certain as 
possible that if the fogmen had been out and had 
placed these detonators, there would have been no 
accident. Even though the driver of the pilot had 
gone on, his fireman and the driver of the train 
engine would have interfered. 


The evidence is quite clear as to why the fog- 
men were not out. A somewhat clumsy and com- 
plicated system of calling them exists about Cud- 
worth. First the signalmen have to notify the 
station foreman at Cudworth that they want fog- 
men, then the foreman has to send another man 
round—in some cases to considerable distances— 
and so much time is lost. The man who in par- 
ticular could have averted the accident arrived just 
as the express flew past him. Another minute 
would have saved the situation. Here are Major 
Pringle’s words :—‘“ Blackburn was the responsible 
fogman for the all-important up distant signal for 
Carlton Main. He was called at 2.35 a.m., and 
reported himself at the signal-box at 3.8 a.m. 
Having first to dress and then to walk a distance 
of 14 miles in a thick fog over frozen snow, 
he cannot be blamed for delay in reporting 
himself. He provided himself at the signal-box 
with detonators, flags, lamp, &c., and eventually 
arrived at his post about 3.32 a.m, just as the up 
express passed at full speed. Had it not been for 
the slippery surface of the permanent way there 
can be no doubt that, even with the hour’s delay at 
the commencement, he would have reached kis post 
in time to fog the signal before the express passed. 

All the circumstances of this collision strengthen 
the hands of the advocates of mechanical fog- 
signalling. When we wrote last February about 
the collision we recommended the adoption of 
various precautions which would tend to prevent 
the occurrence of such accidents in future. We are 
glad to see that Major Pringle has adopted every 
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recommendation we then made. He holds that 
signalmen should be provided with some mechanical 
device by which they can place detonators on the 
rails; fogmen working important stations should 
live close by, and, if necessary, the railway com- 
panies should provide cottages for them. As far as 
possible telephones, or some form of electric alarm, 
should be supplied, so that no time need be lost in 
getting fogmen when wanted. There are further 
recommendations as to the methods of storing 
signals which are less important. What action the 
railway companies will take remains to be seen. 
The cost of mechanical appliances need not be 
great. There are dozens of inventions from which 
to choose ; the defect of most of them is that they 
attempt too much. 


THE RATING OF MACHINERY. 


THE general increase in the rates throughout 
the metropolis is becoming a serious matter to the 
ratepayers as a whole, and particularly to small and 
large industrial establishments as a consequence of 
the new and aggressive attitude assumed by the 
assessment committees in regard to the rating of 
machinery. It has been more than once asserted 
that business removals from the administrative 
county of London to other counties have taken 
place in the past, partly for the purpose of securing 
the advantages of the lower rates of wages prevail- 
ing outside the metropolis, and thus avoiding the 
rising tendency of wages in some trades inside the 
county, and partly with the object of escaping the 
burden of advancing rates in nearly all parts of the 
capital. If it were possible to obtain a list of such 
removals, it would doubtless be found to include 
certain firms of engineers, printers, and others who 
have found more favourable conditions im existence 
in other parts of the country, and it is probable 
that others in the same trades and in other depart- 
ments will feel disposed to follow this example in 
the course of the next few years, unless something 
is done to stem the tide of increasing rates. The 
ordinary householder grumbles at the larger amount 
of money which is demanded of him, but having 
lodged his protest he pays the money, and there 
the matter ends, although the remedy, in so far as 
local and county charges are concerned, lies in his 
own hands, if he chooses to avail himself of it. 
The private owners of manufacturing and other 
industrial establishments have no more power than 
ordinary householders, whilst the many large com- 
panies, as such, are deprived of the right which 
they claim of being represented upon the bodies 
which rate them, so heavily. In this connection it 
may be remembered that a Bill was introduced in 
the session of 1904 to authorise the extension of 
the municipal franchise to corporations and limited 
companies on the basis of one vote for each cor- 
poration or company. The Association of Cham- 
bers of Commerce of the United Kingdom, at the 
annual meeting held in March, resolved to support 
the principle of this Bill, while Lord Avebury 
stated at a subsequent meeting of the London 
Chamber of Commerce that those who pay the 
rates should regulate the expenditure, but that it 
was a farce to give only one vote to, say, the Gas 
Light and Coke Company. 

The considerations set forth have been evoked by 
the proposal on the part of the London assessment 
committees to rate machinery at 10 per cent. of its 
_ capital value—a proposal which has created a con- 
siderable amount of feeling among users of machinery 
both in the City and in various metropolitan 
boroughs, and which, if persisted in, will also arouse 
determined resistance in other boroughs. It seems 
as if, after the railway companies have undergone 
the ordeal, all other users of machinery, including 
electric lighting companies, are to be taken in hand 
by the assessment committees. At the recent 
meeting of the Brompton and Kensington Elec- 
tricity Supply Company the chairman stated that 
“Unhappily rates and taxes continue to advance, 
and represent about 10 per cent. of our earnings 
and 15 per cent. of our divisible profits. The grow- 
ing burden of taxation is becoming very serious, 
and it is to be hoped that the Legislature will afford 
us some alleviation before long.” The report for 
1904 of the Notting Hill Electric Lighting Com- 
pany, in referring to the increased amount charged 
for rates, is perhaps more explicit. It states that 
the “Rates are levied upon the earning power of the 
machinery and mains, and are the equivalent of an 
income tax of about 4s. in the pound upon profits 
distributed to the shareholders in addition to the 
usual income tax paid to the Inland Revenue.” 
This statement, which apparently shows that the 
company is rated higher than its neighbour, is 
followed by an expression of the hope that Parlia- 
ment in the near future will take up seriously the 
question of basing rateable value upon the annual 


earnings of machinery used in production—a' 





method which seems to have been already applied 
in the case of the Brompton and Kensington 
Company. These and other formal protests have 
been amplified by two meetings held in the City 
and Southwark respectively, and attended by, 
amongst others, several of the principal users of 
machinery in Southwark and Bermondsey. At the 
first assembly a resolution was adopted protesting 
against the proposal to place a rate of 10 per cent. 
on the capital value of tenants’ machinery, while 
the second resulted in the appointment of a com- 
mittee to consider the question and report to a 
meeting which has yet to be held. 

The idea of the incipient opposition to the 
10 per cent. assessment—an opposition which has 
apparently already reached a stage that has never 
previously been attained in London—is that all 
users of machinery should combine in active 
resistance to the proposal, and that an organisation 
should be formed among themselves for the protec- 
tion of their interests. In other words, it is sug- 
gested that as the action of the assessment com- 
mittees is said to be illegal, the metropolitan users 
of machinery should unite in the institution of a 
test case to be taken to the House of Lords in order 
to get the rating question finally settled by the 
highest tribunal of the country. It is estimated 
that the total cost of the legal proceedings to the 
final stage would not exceed three thousand 
pounds, and in view of the comparatively small 
percentage which would devolve upon the consider- 
able rateable value represented at the second meet- 
ing of users, it is surprising that the latter did not 
at once agree to the proposal, with the proviso that 
other users who will doubtless be brought to the 
same opinion should bear a proportionate part of 
the expenditure. Indeed, one London company 
alone paid over two thousand pounds in rates last 
year, and it should therefore be in the general 
interest of machinery users to take a common line 
of action on a mutual basis. It is probable that as 
the work of the advisory committee proceeds, a 
combination will be constituted to test the question 
to its ultimate limit, as, judging from the fate of 
the Bill for the exemption of machinery from rating 
in each of the years that it has been introduced 
and read a second time in the House of Commons, 
there is little hope of satisfaction being gained 
except at the personal financial risk of those whose 
interests are threatened by the rating authorities. 
The legal aspects of the case are outlined on page 414 
by a legal correspondent. It will be seen that 
there is no little ambiguity about the rating of 
machinery, and, if no other change is possible, at 
any rate uniformity and certainty might replace 
doubt and disagreement. The only question is as 
so whether machinery users will rise to the occasion, 
and endeavour once for all to secure a final settle 
ment of the problem. 


A WELSH DRY DOCK BOYCOTT. 


Ir is open to grave doubt whether the Cardiff dry 
dock owners have acted quite wisely in combining 
to refuse to accommodate ships on which outside 
repairers have been working. Let it be admitted 
frankly that it is galling to the owners of an expen- 
sive dry dock and accompanying costly plant to be 
given only the cleaning and scraping which the non- 
owning repairer cannot do, whilst the smaller man 
has had all the sweets; yet the position is not one 
which can be bettered by such drastic measures as 
are now proposed. Rather will it tend to drive 
work away from the port. The possession of a dry 
dock is by no means the monopoly of any one port ; 
those on the Continent, or in other parts of the 
United Kingdom, where are discharged those 
steamers which are sent to Cardiff to load, all 
possess either dry docks or pontoons, at which the 
ordinary bottom cleaning work can be done as 
easily and as cheaply as at Cardiff. Indeed, it is 
possible that were the dry dock companies at the 
Welsh port to quote rates more in accord with the 
capital involved, the foreigner would be able to do 
the work more cheaply, for it is no secret that the 
Welsh enterprises of this type are far from being 
under capitalised. But in any event it is extremely 
unlikely that. the shipowner who has been in the 
habit of giving his repairs to a non-dock owning 
firm will be coerced into a change. Way should 
he? In the first place, it is against the national 
character; but what is in these days, perhaps 
unfortunately, more to the point is, it would not pay 
him to make the move. This is not the place to 
individualise, but those of our readers who know 
the Bristol Channel and its ship-repairing facilities 
will have no difficulty in calling to mind more 
establishments than one which as regards equip- 
ment are fully on a par with any of the dry dock 
companies, which are certainly as skilfully managed, 
and which are free from the deadweight of huge 





promotion expenses and heavy working charges 
more or less directly arising therefrom. 

Another point to be taken into consideration is 
the effect the move is likely to have upon under- 
writers. Cardiff, as our readers know well enough, 
is not notable for cheap work in ship repairing, 
Whether this is entirely justified or not may be a 
matter of opinion. The fact remains that when 
tenders have heen invited for heavy jobs, and com- 
petition been thrown open to North-country re- 
pairers, the work has not infrequently been taken 
from the Bristol Channel. It is not always that 
this course can be pursued; some jobs will not 
stand it, and the local man without a dock has been 
able to make a bid for the work, relying when dry 
docking was necessary upon securing one of the 
commercial docks. Suppose the boycott could be 
successful, and some of the outsiders, if not driven 
to the wall, at all events deprived of a certain pro- 
portion of their customers, a valuable lever would 
be taken from the hands of the underwriters, who 
would, as a consequence, be ten times more 
strenuous in their checking, and what not, than 
they are now. Furthermore, it is not unlikely that 
they would exert what power they have to ensure 
the work being done abroad, or at some port where 
ship repairing was conducted without boycotting 
tactics being practised. 

There is yet a further danger. A rumour was 
current some time ago that underwriters had in 
consideration the advisability of embarking on dry 
dock enterprise in the Bristol Channel on their own 
account; and although the rumour died, it is im- 
probable that it should have arisen without some 
foundation. Indeed, we have reason to believe that 
several years ago such a proposition was seriously 
considered by Lloyd's Registry as an outlet in part 
for some of their funds. Nothing came of this, but 
it is not inconceivable that a wealthy body such as 
this should combine with the underwriters to pro- 
vide either dry docks or pontoons at those ports 
where there is any trace of monopoly or a lack of 
public dry docks, and either do the repair work 
themselves, or let it out to the small firms, whose 
capital does not run to the length of owning dry 
dock as well as engineering and boiler shops. 

Beyond this, again, who is to blame if dry dock- 
ing charges in South Wales are of themselves 
unprofitable? It is an indisputable fact that in 
times past Bristol Channel dry dock companies 
were notorious for sending out broadcast quotations 
to “dock, shore, clean, scrape, and apply,” and so 
forth, to any owner who had a ship on the way home 
at prices which left absolutely no profit. This insane 
competition has increased rather than diminished. 
Had there been less of it in the past, there would 
have been no need to complain to-day that dock- 
owning of itself does not pay. We can see no 
reason in the world why, properly managed, it 
should not prove remunerative. Let capitals be 
written down to something like a reasonable level ; 
let there be a cessation of undercutting in all cases 
except damage jobs ; let there be one or two other in- 
novations introduced before the passing of a certain 
Bill with a disagreeable name renders the move com- 
pulsory, and ship repairing in Wales would pay well 
enough without the introduction of boycotting or 
any similar short-sighted and childish tide-stopping 
innovations. 


464 
ee 





HEAVY MOTOR TRIALS IN FRANCE, 


- Waar will probably be the most important trial of 
heavy motor cars yet held is being organised by the Auto- 
mobile Club of France, which intends to run them over a 
circuit through the northern departments in seven daily 
stages. The courses are as follow:—July 28th: Paris, 
Meaux, Soissons, Compiegne; July 29th: Compiegne, 
Saint-Quentin, Albert, Amiens; July 30th: Exhibition at 
Amiens; July 31st: Amiens, Doullens, Abbeville, Dieppe; 
August Ist and 2nd: Exhibition at Dieppe; August 3rd: 
Dieppe, Fécamp, Etretat, Havre; August 4th: Exhibition 
at Havre; August 5th: Havre, Neufchatel, Rouen; 
August 6th: Exhibition at Rouen ; August 7th: Rouen, 
Gournay, Gisors, Mantes; August 8th: Mantes, St. 
Germain, and Paris. Special importance is attached to 
the holding of exhibitions at Amiens, Dieppe, Havre, and 
Rouen, because these will give probable buyers an oppor- 
tunity of inspecting the vehicles, while a two days’ show 
is to be held at Dieppe for the convenience of English 
people interested in heavy motor traction who, it is 
expected, will be crossing the Channel to see the latest 
types of French industrial cars. The public service vehicles 
are divided into five categories as follow:—Vehicles 
carrying between six and twelve passengers; between 
twelve and twenty-four; more than twenty-four; tractors 
with trailing omnibuses; and the experimental motor 
omnibuses being constructed for the General Omnibus 
Company, of Paris, which will be running its \ ehicles in the 
trials. The vans, wagons, and lorries are divided into 
seven categories as follow :—Motor cycles carrying l«s3 
than 50 kilos.; cars carrying from 200 kilos. to 500 kilos.; 
from 500 kilos. to 1000 kilos.; 1000 kilos. to 1500 kilos.; 
from 1500 kilos. to 2000 kilos.; 2000 kilos. and mcre; and 
tractors with trailing vehicles. In the public service 
vehicles the load must be made up of passengers and 
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luggage, representing a minimum of 100 kilos. for each 
erson—that is to say, the weight of the passenger is 
calculated at 70 kilos., and a minimum of 30 kilos. must 
be carried in the form of boxes, portmanteaux, or other 
luggage upon the roof. If there be not sufficient 
passengers present a load can be made up with dead- 
weight. The vehicles must be comfortably fitted up, and 
equipped with all accessories. In the case of the vans, 
wagons, and lorries, the load can be made up of different 
oods which competitors may desire to show at the 
different exhibitions. The results of the competition will 
be based solely upon regularity of running, except in the 
case of the omnibuses entered by the General Omnibus 
Company, in which all the different factors of consump- 
tion, facility of repairs, &c., will be taken into account. 
The consumption of the public service vehicles, wagons, 
and lorries, will also be ascertained, and tests will be 
carried out with the brakes, while the vehicles will be 
timed on level stretches and gradients. The observers 
will also be required to give their opinions upon the 
facility of driving, ease of changing speeds, side-slipping, 
comfort, exhaust, silence, repairs, &c., but none of these 
factors will be taken into account by the judges in classi- 
fying the results, although they will serve as a useful 
indication to those who contemplate purchasing industrial 
vehicles. In a word, the competition is intended to show 
whether heavy cars are capable of accomplishing certain 
duties, and at the same time it should prove an excellent 
means of publicity to those who are taking part in the 
trials. The entrance fees amount to 750f. for each public 
service vehicle, and vary from 300f. to 700f. for vans, 
wagons, and lorries, according to the load, but a part of 
these fees, varying from 60f. to 200f., will be returned to 
the competitor in the event of his going over the entire 
course. Entries are received by the Automobile Club of 
France up to June 15th, accompanied by full particulars 
concerning the motors and transmission, the load and 
selling price. 
THE FUTURE OF THE MOTOR BOAT. 
Tux net result of the Monaco meeting has been to point 
out to the majority of French builders the mistake they 
are making in subordinating everything to engine power. 
In the different races to be held during the present year 
we are certain to see a new class of boats, built upon 
the same lines, but of rather heavier and more solid 
construction, and capable of showing up to advan- 
tage in seas where racing is possible. It is to be 
hoped also that another system of classification will be 
adopted whereby launches will be ranked according to 
engine power instead of, as at present, being classed 
according to their length. If a builder is limited to 
engine power he will have more inducement to utilise it 
in the best possible way. That he is fully alive to the 
conditions to be fulfilled in building sea-going craft is 
shown by many of the boats that have been entered for 
the Algiers to Toulon race. Unfortunately, this event 
seems likely to end in failure. The idea of cross- 
ing the Mediterranean with launches carrying some 
hundreds of gallons of petrol is not pleasant to those 
who entered for the contest. So many have withdrawn 
that it is stated thet there are now only three—Quand 
Méme, Mercédés-Mercédés, and Mercédés C.P.—which 
are likely to take part in the race. This difficulty of 
getting crews to navigate petrol boats, except on terms 
which they consider are proportionate to the risks they 
run, emphasises once more the importance of employing 
other fuels than petrol. As they are principally the 
builders of motor cars who develop the motor boat, in 
the hope of finding a new outlet for their petrol engines, 
it is obvious that they have no interest in favouring the 
use of engines which they do not at present manufacture 
themselves. Nevertheless, it is singular that makers of 
paraffin engines have not taken a more active part 
in these manifestations, for they had an excellent oppor- 
tunity of proving the practical utility of these motors 
by entering the competitions for ships’ dingheys and 
fishing smacks. These events brought together no more 
than seven entries, and only one boat used paraffin as a 
fuel. There can be no future for the petrol motor in com- 
mercial craft. Apart from any question of safety, the cost 
of running a boat with petrol is far more than with steam, 
and this difference in cost can only be compensated for by 
the facilities offered by the internal combustion engine 
for intermittent running or for use where space is limited, 
as in ships’ launches and small fishing smacks. The 
cost of fuel consumption must therefore be brought down 
to something like the cost of raising steam with heavy 
oils, and this can be done with paraffin. It is, however, 
hopeless to expect to get a high efficiency by burning 
paraffin in petrol motors, as the characteristics of heavy 
oils and rectified spirit are entirely different, and the use 
of the heavier and slower running paraftin motor boats 
will entirely change the problems of high engine powers 
and high speed propellers which was such an interesting 
feature of the Monaco meeting. 


FIRE PRECAUTIONS ON UNDERGROUND ELECTRIC 
RAILWAYS. ’ 


In our issue of November 4th, 1904, we summarised 
the minimum requirements which the Board of Trade, 
after correspondence with the London County Council, 
had decided to request the promoters of underground 
tube electric railways to comply with in order to obviate 
or minimise the danger of fires occurring in a tube railway. 
The requirements which, among other matters, relate to 
the provision of hydrants, hose, and other fire appliances, 
were issued by the Board for the convenience an 
guidance of promoters, and the question then arose 
as to the procedure to be adopted for dealing with 
communications to and from promoters with regard 
to fire appliances. Correspondence on the subject has 
taken place between the Board of Trade and the London 
County Council, with the result that. an arrangement 





has been made which is referred to in a report presented 
to the Council by the Fire Brigade Committee. The 
arrangement provides that when promoters have obtained 
parliamentary powers for new railways, the Board will 
serve upon them its requirements in respect of fire pre- 
cautions, and also the minimum requirements suggested 
by the Council as regards fire appliances. The Board will 
also call upon promoters to furnish the Council with 
duplicate plans of the railways and stations—above and 
below ground—showing the fire hydrants and other fire 
appliances proposed to be introduced. On the receipt of 
the plans the Fire Brigade Committee will obtain 
reports from the chief officer, and their decisions on 
the plans and any further requirements that they may 
think necessary will be communicated to the Board for 
dealing with the promoters in each case. A final 
expression of opinion respecting the sufficiency of fire 
appliances will not be given either by the chief officer or 
the Council until the railways and stations have been 
completed and the appliances actually installed. When 
railways have been finished in accordance with the Board 
of Trade requirements, and the fire appliances are in 
position, the chief officer will inspect them, and report to 
the Committee his opinion as to the sufficiency of the 
appliances, and what, if any, further apparatus should be 
provided. This opinion will be recorded on a form pre- 
pared for the purpose, and a copy will be forwarded to 
the Board of Trade. It has also been arranged that 
promoters may address to the Council any inquiries on 
the subject of fire appliances, and replies will be given to 
such of the inquiries as raise questions respecting the 
interpretation or explanation of requirements. The 
Council will communicate with the Board of Trade in 
the event of other questions being raised by promoters of 
tube railways. 


MANCHESTER WATER SUPPLY. 


WuEN the Thirlmere scheme was decided upon Man- 
chester thought that it had experienced the last of its ills 
—so far as water supply was concerned—for many years 
to come. This, unfortunately, does not appear to be the 
case. The Waterworks Committee of the Corporation 
has just decided to recommend a domestic water-rate of 
8d. in the £1 and a public water-rate of 1d. in the £1. 
With this tax there will be, it is estimated, a deficiency 
of £29,008 on the coming year. At the end of March 
this year there was already an accumulated deficiency 
of £80,833, so that by the same time next year there 
will be—provided the estimate is fulfilled—a total 
deficiency of £109,841. By way of a set-off to this, 
the authorities place reliance on the probabilities of 
improved trade, with consequently an increase of sales, 
and on the fact that expenditure on capital account 
will be lessened, because the second Thirlmere pipe 
is now laid and at work. There seems to be reason- 
able ground for expecting some increase in the sale 
of water, providing the rainfall is sufficient. Nearly 
6000 new domestic connections were made during 
the past fiscal year, and in addition the demand for 
hydraulic power appears to be steadily on the increase. 
Still, capital expenditure is nearly sure to be incurred in 
this direction, as the plant is already utilised nearly 
to its full capacity, and the question of erecting an addi- 
tional pumping station is under consideration. It would 
seem, therefore, that there is no immediate prospect of 
any great amelioration in the general position of affairs. 
Meanwhile, the ratepayers have to pay a rate of 9d. in 
the pound, which, if there is really the deficiency that is 
expected, will, is seems most probable, have to be increased 
next year. Ninepence in the pound is not a particularly 
heavy rate as water rates go, but the whole position 
cannot be called satisfactory. There is this consolation, 
however, that the second Thirlmere pipe is behaving well, 
and is delivering an amount of water which is quite up to 
expectation. 


THE BOREHOLE AT LINCOLN. 


For some time past, as many of our readers will be 
aware, Lincoln has been suffering from an epidemic of 
typhoid fever. Happily, it would seem that the spread 
of the disease has now been successfully checked. It is 
not our purpose further to discuss this matter, but to 
draw attention to the fact that the well boring tool which 
was unfortunately lost as long ago as November, 1903, 
has now been recovered. The connection between the 
two matters may not at first glance be quite evident, but 
on consideration it will be agreed that, had the tool not 
broken in the borehole and the well had been completed 
long ago, then Lincoln would in all probability have had a 
supply of water which would have prevented the regret- 
table calamity which overtook it first of all last December. 
Up to the 1st of this month 936 cases of typhoid 
had been reported. It was a piece of bad luck to 
lose the tool at all; the badness of the luck is emphasised 
by the incidence of typhoid. The- tool broke at a depth 
of 860ft. from the surface. It was originally intended to 
have a shaft 9ft. in diameter for a depth of 400ft. In 
order to regain the tool this diameter of shaft was taken 
down to a total depth of 862ft. Apart, therefore, from 
the delay, and possibly, we may add, the typhoid epidemic, 
Lincoln has actually gained, in a way, by the accident, 
because it has got a well-shaft wich is 462ft. deeper than 
that which was specified by its consulting engineer. 
Moreover, it was originally intended to have 30in. pipes 
for a depth of some 380ft. below the 400ft. of the shaft. 
This 380ft. will now be commenced at the present depth 


d|of the shaft, namely, 862ft., so that even to a depth of 
1242ft. the diameter of bore will be 30in. as a minimum. 
This fact will permit of the remaining portions of the 
bore being made proportionately larger, and consequently 
the ultimate yield of water will be increased. It is 
thought that a supply of water may now be tapped 





before the end of the present year. 





THE TRAINING OF MARINE ENGINEERS. 


An extraordinary general meeting of the Institution of 
Engineers and Shipbuilders in Scotland was held in Glasgow 
on ‘Tuesday evening last week to consider the present Board 
of Trade regulations for certificated marine engineers. Mr. 
James Gilchrist, Chairman of the Council of the Institution, 
presided. 

Mr. George Macfarlane, in opening the discussion, 
explained that the Consultative Committee of Engineers and 
Shipbuilders, appointed to confer with the Marine Department 
of the Board of Trade, of which he is a member, had had 
under consideration the regulations regarding the qualifica- 
tions of apprentices who might become marine engineers. 
The Council of the Institution, therefore, thought it desirable 
that an expression of opinion should be obtained from the 
members as to the modification they thought necersary in 
those regulations. They failed to differentiate, he said, 
between a marine engineer and a skilled mechanic. Every 
marine engineer ought to be a capable mechanic, but not 
every mechanic was a marine engineer. The question was 
whether a marine engineer could obtain the necessary 
training thoroughly to equip him for the discharge of his 
duties in a period of four years. The reply of all competent 
authorities would be in the negative. By accepting four years 
as the period of apprenticeship, the Board of Trade not only 
lowered the accepted standard, but by inference assumed that 
a marine engineer required less training than a journeyman 
of any one particular trade. Broadly speaking, what was 
necessary was a course of training for marine engineers which 
would enable them to perform their duties as skilled 
mechanics, to understand the working of the machinery 
under their charge, and to appreciate the technical responsi- 
bility of their position. 

Mr. David J. Dunlop, another member of the Consultative 
Committee, expressed wonder at the Board of Trade com- 
mnitting itself to such a code of rules. Considering the com- 
plicated outfit of a modern first-class steamer, he thought 
that such forgetfulnessas was shown in the regulations could 
only emanate from the Board of Trade. He did not hesitate 
to speak in this way, because these rules had certainly been 
framed on the impulse of the moment, and without proper 
thought. The best that could be expected of them was that 
they would turn out good mechanics, and from his own 
experience he could say that the best mechanics would be 
prevented by them from becoming marine engineers. The 
fitting-shop apprentice of to-day was little better than a lowly 
paid labourer, for in nearly all works the use of hammer and 
chisel was unnecessary. A lad should be placed in such a 
position that he could advance himself by his intelligence 
until he became a thoroughly accurate and good workman. 
The object of the Board of Trade regulations ought to be to 
make it possible for any apprentice to become a marine engi- 
neer, if he has the ability. The Consultative Committee felt 
that they must have the support of the various engineering 
associations and scientific institutions in the attitude they 
were taking up. The length of apprenticeship should not, he 
held, be shortened, but be maintained at least at five years. 

Mr. Hamilton agreed with the previous speakers that even 
five years was little enough to make a competent marine 
engineer. There was another aspect of the question. Where 
were the Board of Trade surveyors of the future to get their 
training if their apprenticeship did not include drawing- 
office and patternmaking experience? The best surveyors 
were undoubtedly those who had come through all the 
different branches of the shops. 

Mr. Johnson said he was quite certain that three years 
was quite insufficient to make a mechanic, and even when an 
apprentice was a mechanic it would take him another three 
years or more to become‘a marine engineer. There was not 
the least doubt that there was a great number of men in sea- 
faring life at the present time who were barely fit to be what 
their certificates said they were. Whether this was the 
fault of the Board of Trade, or of their employers, he did not 
pretend to say, but he thought it ought to be remedied, and 
an institution of that kind had a great deal in its power in 
that direction. He counselled the Institution not to rush at 
the matter, but to give it very full and grave consideration. 

Mr. McGibbon said, in preparing candidates for Board of 
Trade examinations, the matter under discussion had come 
into close contact with his work. He would like to follow up 
some of the remarks made regarding the value of pattern- 
making experience in an apprentice’s training. He found 
that in many cases the ablest men came from the pattern 
shops, where they seemed to get a much better grasp of 
engine construction than in any other department, because 
in the latter there was a good deal of simple putting together 
of pieces. Another matter which required attention was the 
fact that men were getting Board of Trade certificates with- 
out serving an apprenticeship at all, on the condition of four 
years’ sea service. 

The Chairman, in closing the discussion, said he thought 
the matter was one which should be fully and carefully con- 
sidered, so that they might be in a position to instruct their 
representatives on the Consultative Committee as to the views 
they wished placed before the Board of Trade. 

The discussion of the matter was adjourned till the next 
meeting of the Institution after the Easter Vacation. 








ARMOURED CONCRETE BuitpinGs.—The use of armoured 
concrete construction for buildings of all kinds and sizes is 
extending with great rapidity throughout the United States. 
In most cases they are monolithic in construction, but a 
four-storey building recently built at Reading has independent 
columns and girders. This is on the Visintini system, with 
girders of truss design resembling Warren girders. The 
building is 200ft. by 50ft., with three rows of columns, 
spaced 124ft. apart longitudinally, and 25ft. transversely. 
Brackets on the faces of the columns support the 25ft. 
girders, and the excentric stresses thus caused in the outer 
columns are provided for by additional reinforcing rods. 
The columns are 15in. by 15in. at the first floor, and 12in. by 
15in. in the upper floors, reinforced by four vertical Thatcher 
steel bars, with rectangular hoops 12in. apart, tied to the bars 
with wire. The truss girders are 24ft. long over all, 24in. deep, 
and 15in. wide. They have upper and lower booms 4#in., and 
verticals and diagonals—45 deg.—23in. thick. Resting upon 
these girders are floor beams of the same design, 12ft. lin. 
long, 6in. deep, and 12in. wide. There are 114 large girders 
for the floors and roof, and 8700 of the floor and roof beams. 
Two floor beams were tested to destruction by loading 
them with pig iron, and failed under loads of about 
4000 Ib., or 342 Ib. per square foot, exclusive of the weight of 





the beam, 
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SEVEN-ROLL SUPER CALENDER. 


WE lately had an opportunity of inspecting a seven-roll 
super calender made by Messrs. Mather and Platt, Limited, 
Manchester. This calender is specially designed for finishing 
coated papers, and is fitted with all the latest improvements, 
conducive to most accurate finishing, at a high rate of speed. 
It is the first calender of its type, so the makers informed us, 
to be driven electrically. The frame sides are of the open 
type, the front being quite free from rods or obstructions, 
so that any roll can be taken out or replaced, in the course of 
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PAPER CALENDERING MACHINE 


a few minutes, by means of the worm wheel lifting gear, 
which is provided on the machine for this purpose. The 
framing, as will be seen from our illustrations, is of a strong 
and rigid type, and affords convenient access to all working 
parts. 

The rolls are made alternately of highly polished chilled 
iron and special paper. Two of the former are arranged to 
b3 heated by steam, and all the metal rolls are fitted with 
adjustable doctors and felt boards, so as to provide a good 
clean surface. The bearings for these rolls possess several 
distinctive features. They are adjustable in every direction, 
and each is free to swivel horizontally on its supporting axis. 
The top and bottom bearings are specially heavy and are self- 





| lubiicating. The entcring and delivery reels are both at the 
| same side of the calender, which, due to this fact, only 
| requires the attention of one man. The entering reel is 
| provided with a mechanical raising and lowering gear and 
| an automatic stopping arrangement, which prevents any 
| possibility of overwinding. A travelling overhead conveyor 

on a suitable runway brings the reels of paper to and from 

the calender. The machine is fitted with compound ievers, 

so that the pressure on paper can be varied very considerably, 

or when desirable all the pressure can be instantly taken off 

by means of cams and a hand lever, whilst, to prevent flats 

being formed on the paper rolls when standing, there is 
| fitted a set of hand wheels, screw, and lifting rods, with 
| which the rolls can be lifted quite clear of each other. The 
| calender is electrically driven by a four-pole shunt-wound 

motor, fitted with protective end covers, and running at a 
| maximum speed of 1000 revolutions per minute, off a 250-volt 
| direct-current circuit. The motor is fitted with self-lubricat- 
| ing gun-metal bearings, and its speed can be varied from 
| 1000 maximum to 150 minimum revolutions per minute by 
| a controller of the barrel typg, by means of shunt and series 
regulation. A paper pinion on the motor shaft and machine- 
| cutspur wheels transmit the power from the motor to the 
| calender. 








| 
THE EXHIBITION OF PROCESS 
ENGRAVING. 

AN admirable Exhibition of process engraving and every- 
| thing connected with photogravure, photo-lithography, and 
| colour-printing by photography, is now on view in the upper 
| gallery of the India Museum at South Kensington. Such 
| rapid strides towards perfection have taken place in photo- 
mechanical processes of reproduction during the last few 
years, that this Exhibition forms a welcome means of com- 
paring the best results obtainable by many different methods, 
and of recording the progress made in these arts by various 
countries. 

Amongst subjects of a practical kind is a fine exhibit by 
the Ordnance Survey-office of process engraving of maps, 
These are shown in different stages of preparation, and on 
several scales, a number of proofs, negatives, copper and zinc 
plates, being on view. It appears, from the excellent intro- 
duction to the catalogue, written by Major-General J. 
Waterhouse, that in the process adopted by the Ordnance 
authorities paper is coated with a mixture of gelatine and 
bichromate of potash, dried, and exposed to light under a 
dense negative. It is then coated evenly with lithographic 
transfer ink in a press, washed with warm water to remove 
all the unaltered gelatine and bichromate, together with the 
superfluous ink in the unexposed parts forming the ground of 
the drawing, leaving this white, while the ink remains 
attached to the lines, forming a photo-transfer print. This 
is slightly damped, and pressed heavily on a clean-grained 
zinc plate. The paper is then wetted and stripped off, leaving 
the ink firmly attached to the plate, which can be etched in 
the usual way. The transfer processes are of special value 
in map printing, as the negatives may be taken in sections 
and joined together. Certainly the results obtained by the 
Survey are exceedingly gcod. The Survey of India Photo- 
graphic Office at Calcutta sends a number of very fine examples 
of photo-etchings. Some of these, done by the Klic process, 
are maps. A map of India is in two printings, the outline 
being from an engraved copper plate, whilst the hills are 
drawn on ground glass and photo-etched. The Imperial 














Printing Presses of Vienna and Berlin also contribute some 
good specimens of this class of work. Klic’s process has now 
superseded all other methods of photogravure in half tong 
although it is not now very new, having been introduced jn 
1879. It consists, briefly, of printing the photographic 
image from a reversed transparency on to the gelatinous 
tissue used in ordinary pigment printing, the principal 
advantages of the system being rapidity and cheapness. By 
it plates which would require months of patient toil to 
engrave by hand can be finished in a few hours at little 
expense. A person quite unacquainted with photographic 
engraving may acquire a very good notion of the principles 
upon which it is based by carefully following the exhibits of 
the London County Council’s School of Photo-engraving and 
Lithography. These include many beautiful reproductions 
of well-known pictures, both by the collotype and the tri. 
colour processes, and also a collection of the materials used 
in carrying them out. Photographic three-colour printing 
is not at all a simple matter, as the light reflected from the 
object to be reproduced must be analysed and divided into 
its component colours by means of coloured screens or filters, 
Examples of these colour filters, both liquid and dry kinds, 
are shown. 

Practically, the Exhibition consists, first, of the historic 
and much smaller section, showing the early developments of 
most, if not all, of the various processes that have been used 
from time to time; and secondly, of examples of modern 
work of all countries. In this Great Britain is at least as far 
advanced as any, the productions of nearly thirty firms ¢sta- 
blished here comparing well with the best of those of about 
forty from all parts of the world. The Exhibition will be 
open for some time yet. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE SCREW PROPELLER, 

Str,— Colonel de Villamil’s contributions on the above subject 
may be, and, I venture to think, are, open to various criticisis; 
but, at all events, they have directed the attention of your readers 
to the fact that the theory of screw propulsion merits investigation, 
and that such investigation may best be directed towards the 
appreciation of what takes place on the ‘‘ forward faces” of screw 
blades. I therefore think it unwise on the part of ‘A. R.” to attempt 
to dispose of these matters by repeating the hitherto accepted 
formula, viz., ““* = F, which clearly, on his own showing, can- 
not apply where negative pressures arise; and by confusing the 
action of a jet propeller, from which such pressures necessarily are 
excluded, with that of a screw, which admittedly derives more 
than half its propelling efficiency from negative pressures, ‘A. k ,” 
in my opinion, shows that his self-imposed mission is rather to 
accept and defend the dicta of Professor Rankine than to aid the 
critical investigation of the truth of his so-called ‘‘ first principle.” 
Hence, ‘‘ A. R.” makes the general statement that ‘‘a propeller 
works by producing a vortex, and the force exerted between the 
blades ay the water is the centrifugal force of the whirl;” but 
he does not seek to explain how such centrifugal force reacts in a 
direction at right angles to that in which it acts, i.¢., in the 
direction of the vessel's motion, or what the value of this vortex 
may be. Mr. J. L. Napier also would sit at Professor Rankine's 
feet. He finds that the accuracy of Rankine’s communication of 
his “‘first principle” is open to question, and having consulted 
‘*Chambers’ Dictionary” he informs your readers that ‘‘to send” 
is ‘‘to cause to go” ; which expression, he adds, ‘‘surely includes 
the inductive as well as the direct action of a propeller.” He also 
does not attempt to explain whence the ‘‘ inductive action” arises, 
or its significance and importance 7+ screw propulsion, He would 
dismiss Colonel de Villamil as being a ‘‘blind guide,” by pointing 
out that ‘‘ the reason why marine engineers need not consider an 
ocean of perfect fluid is that a ship would not float in one,” the 
exact contrary being ex-hypothesi the fact ; pressure, not viscosity, 
being the source whence buoyancy ina fluid arises. The unreality 
of Mr. Napier’s criticisms is farther shown by his suggestion that 
the ‘*‘ ordinary princiy les of bydro-dynamics” enable ‘‘ the actual 
design of a screw propeller for a given — at a given speed” to 
be satisfactorily determined; whereas Mr. Scott Russell, who, 
presumably, knew somethi:g of such “principles” and of the 
results got from such sources of information, has stated that 
“‘ having argued yourself into the absolute necessity of making a 
certain chanze for the purpose of attaining certain desired results, 
then do exactly the opposite, and you will have a better chance of 
obtaining such results.” 

Why such is the case will be readily appreciated by any of your 
readers who will consider the following matters, whilst, for the 
moment, forgetting that Professor Rankine and his “disciples” 
are infallible. 

The blades of a submerged screw are when at rest subjected to 
the hydrostatic pressures, which, with a mean blade immersion of, 
say, 10ft., exceed a mean fluid pressure of one ton per square foot 
of blade surface. These pressures do not cease to act when the 
screw revolves. 

‘A. R.,” in his letter dated 3rd inst., asserts that Rankine’s 
formula assumes that ‘‘ F is applied to water unresisted except by 
inertia.” Hence, it must be assumed that when Rankine laid 
down his “‘ first principle’’ he overlooked the possibility of these 
‘**normal” hydrostatic pressures affecting the quantum of the 
resultant propelling force; i.¢., he failed to appreciate that, if 
such pressures became lessened on the forward faces of revolving 
blades, a corresponding amount of excess hydrostatic pres:ure would 
necessarily exist on their aft2r faces, Otherwise he would not have 
committed himself to the assertion that, to again quote ‘‘ A. R.,” 
“Given the weight of water hove astern in one second and its 
velocity in feet per second, then Rankine’s formula gives the 
thrust exactly.” Mr. Sydney Barnaby, in his work ‘‘ Marine 
Propellers,” explains and illustrates these matters rather clearly, and 
an examination of what he has to say, apropos of cavitation, would 
appear to throw much-needed light on how these important sub- 
jects have been treated. At page 116 of the 1900 edition of 
his work, Mr. Barnaby explains the action of a screw. It 
‘propels by putting the water in motion sternwards,” “by 

ushing ” with the after face, aud by “‘ pulling” with the forward 
‘ace of the blades. He explains this “ pulling” action by stating 
that ‘‘tension” arises between the surface of the blades and the 
water, and he adds that when such ‘‘tension” exceeds 15 lb. 
per square inch, the surfaces of the blades and of the water are 
‘*torn apart,” and a cavity is formed between them. He then 
—page 118-119—further explains these matters, and illustrates 
what he assumes to be the effect of cavitation in the following 
manner, 

He takes ‘‘a glacs cube supported by an inclined plane of 
glass” ; ‘‘ supposed to represent a mass of water in advance of a 
screw. The force of gravity caused it to slide down the plane 
with a velocity depending upon the inclination given to the plane, 
and was an illustration of water flowing to the screw with a velocity 
due to the depth of the screw below the surface.” He then attaches 
a rubber sucker to the face of the disc, and finds that, ‘‘by 
pulling the sucker with the hand the cube may be caused to 
descend this inclined plane at a greatly increased velocity due to 
the unbalanced pressure of the atmosphere upon its opposite face. 

This experiment proves conclusively that negative pressures 
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cannot arise, in so far as the 15 lb, weight of the atmosphere is 
conceraed, until, when a screw revolves, such pressure is removed 
from the forward faces of the blades, or from some portion thereof. 
It is likewise obvious that such condition of ‘‘unbalanced pressure 
of the atmosphere” cannot thus arise to any extent whilst the 
water which transmits such pressure to the face of the blade 
remains in fall and unbroken contact with such faces, 

Bat Mr. Barnaby failed to appreciate the significance of these 
uoquestionadls fasts, because he believed that ‘‘tension” and 
pull” arose, and these imply contact ; and because his experi- 
ences of cavitation—which he had observed to arise under the 
worst possible dynamical conditions, and therefore condemned— 
had led him to argue from insufficient data, and to decide from 
the particular to the universal. 

As more than one half the propelling force is now derived from 
“negative pressure,” if Mr. Barnaby’s analogy, between the 
action of unbalanced atmospheric pressures on his cube and of 
those on the blades of a screw be true, as I think it is, it follows 
that practically all such negative pressures thus got must have arose 
from the development of cavitation, or quasi cavitation, on the 
leading side of the forward faces of screw blades. Where the 
‘‘ back-water,” to which Colonel de Villamil refers, develops—and 
it also would appear to be a matter of demonstration that if such 
cavitation can, by any alteration of the formation of the surfaces 
of the forward faces of screw blades, be causea to develop 
more readily, and to @ greater extent than is practicable with the 
smooth surface screws now in use—very material increase of 
thrust and of sea speed may thereby be obtained from compara- 
tively small expenditure of engine power. Provided always that 
blades of suitable siza, shape and pitch are used, and that sufficient 
blade immersion is given. Negative pressures have hitherto been 
got at the cost of increased slip ratio, or of augmented engine 
power; my suggestion is that they should be sought for, not 
avoided, when designing screw blades, and that for the reasons 
given they may thus be obtained at about all shaft velocities at a 
trifling cost. P. M. STAUNTON. 

April 11th, 


Sir, —The great experience of ‘‘ Superintendent Engineer ” gives, 
no doubt, great weight to his considerations; nevertheless, my 
experience contradicts his assertions. His sweeping statement on 
the action of turbines I leave for higher intellects to appreciate ; 
his views of natural laws, from a very humane standpoint, viz., 
harsh to the bushman and lenient to the wealthy, are really 
interesting. 

But ‘Superintendent Engineer” argues by inference, 
not by verification, and error arises with inference, being, 
indeed, nothing but the misstatement of the correspondence be- 
tween what is inferred and what exists. The following case well 
illustrates this :—Suppose that the propeller used in Mr. Arthur 
Rigg’s experiments, referred to in my previous letter, had a 
sufficient number of blades and guide blades to change the whirl 
of the complete column of water leaving the propeller into a stern- 
ward motion. A casual observer, unacquainted with the existence 
of the guide blades, would very naturally infer, from the very 
apparent acceleration of the propeller race, that the screw imparts 
a sternward acceleration to the water; nevertheless, his direct 
inference, without further verification of the phenomenon, would 
be a misstatement of the action of the screw propeller. 

In my investigation I subject the action of the screw propeller 
to an analysis to which, I believe, it has not been subjected before ; 
and the results of that analysis have been confirmed by numerous 
experiments carried out during the last four years, in boats of 25 
horse-power to over 2000 horse-power, of low and high-speed. In 
that investigation I established the harmony of my conclusions 
with other and better established conclusions, and the likeness in 
phenomena to other well-known phenomena. Therefore, I believe 
that I am justified in saying that it supplies a correct interpretation 
of the fundamental principle of the action of propellers applied to 
the action of the screw propeller. I did not deny the existence of 
a sternward component of the acceleration produced by the pro- 
peller; I said, and maintain, that it is relative only to the pro- 
pelling instrument, and that it is a consequence of the obliquity of 
the faces to the helical path. 

It does not follow that my reasoning was incorrect because 
‘Superintendent Engineer” failed to understand it, notwith- 
standing that it was made more tangible by means of the 
geometrical representation of the motions concerned. The con- 
clusion that the effort of propulsion is due to the acceleration of 
the stream passing in front of the propeller is the result of direct 
experiment on a fast launch of about 150 horse-power, followed 
by the discovery that it was in perfect harmony with the funda- 
mental principle of hydrodynamics, that the differences of hydro- 
static pressure at different points of a stream vary as the differences 
of the squares of the velocities at those points. 

I willingly acknowledge, however, the deficiency of my demon- 
stration, because it did not illustrate the manner of determining 
the sternward accelerations relatively to the propeller, which I 
now propose to do by means of the following figure, whose con- 
struction is subject to the same conditions as that of the similar 
figure in my previvus letter. All that is necessary, then, is to 
determine the magnitude and direction of the streams entering 
and leaving the blades, and deduce from them the sternward 
accelerations relatively to the propeller. This is done as follows:— 

From D draw Dg —— to CA, produced, and from g 
draw gh parallel to DE; then gC represents in magnitude and 
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direction the motion of the stream over the rear face, and A D the 
magnitude and direction of the total acceleration imparted to that 
stream, whose sternward component is nought. ‘Ihe two com- 
ponents yA and gD represent respectively the magnitude of the 
acceleration relatively to the propeller in those directions, and g p 
the component sternward acceleration relatively to the propeller ; 
hence gh represents in magnitude the sternward velocity of the 
stream flowing behind the propeller relatively to the propelling 
instrument and at that radius. 

From the edges A and C of the blade draw tangents Am and 
CT to the are A BC at those points; then Amand TC represent 
in magnitude and direction the velocities of the stream at those 
points. From T draw T¢ parallel to Am; the side ¢C of the tri- 
angle C T ¢ represents in magnitude and direction the total accele- 
ration of the stream ; hence the sternward component is nought 
From C draw Cé perpendicular to T ¢, and from & draw &/ parallel 
todC; then k¢ and £C, the rectangular components of the total 
acceleration ¢C, represent respectively the magnitude of the 
acceleration of that stream relatively to the propeller in those 
directions, and &£/ the sternward component of those accelerations 
From d on Cd, produced, take di, equal to £f; then iC repre- 
sents in magnitude the sternward velocity of the st-eam flowing in 
front of the propeller relatively to the propelling instrument, and 
at that radius. Hence the effort of propulsion at that radius is a 
function of (iC)? — (gh)? 

In practice the condition of a steady stream flowing through the 


propeller, assumed here for the sake of simplicity, is never 

attained ; hence the necessity of giving an arbitrary value to the 

velocity of flow. E. CLAUDIO. 
London, April 25th, 





Sirn,—I quite agree with Pose 2 ernie Engineer” that 
correspondents on this subject should write something about facts 
which can be proved to exist. I have written two letters trying 
to draw attention to certain important facts, but have not 
succeeded. 

‘‘ Superintendent Engineer” makes a number of obvious state- 
ments about the propeller which anyone accustomed to look at its 
action can easily see for himself, but he gives no information. He 
does not explain what the force is between the propeller blade and 
the water, what is the true slip of the propeller, and what are 
the general principles to be kept in view in considering the 
efficiency of a propeller. He states that the driving effort of a 
turbine is centrifugal force only, but that in other cases there is a 
force of direct impact. Would he kindly state what this force is 
and how it is expressed / 

Referring to Rankine’s A. M. and other text-books, a jet of 
water strikes a flat plate at right angles, the water is deflected 
through an angle of 90 deg. and flows off the plate tangentially, 
but its velocity—neglecting friction of surface and the plate being 
stationary—is unaltered. This deflection gives rise to a centri- 
fugal force or change of raomentum per second = SQ: , 5 Q being 
weight of water per second, and is equal to a pressure of twice 
the head of pressure due to the velocity at right angles to the 

slate. 

, In freely flowing water coming in contact with any object I can 
see no force exerted by the water but the force of inertia—centri- 
fugal force, otherwise change of momentum. Perhaps ‘‘ Superin- 
tendent Engineer” can point out the existence of some other 
force. The action of a propeller is the same as a centrifugal 
pump, but only the column of water hove astern gives the thrust. 
A well-designed propeller, such as Thornycroft’s, has the driving 
face of the blade concave at each section of the pitch cylinder. 
This enables it tocleave the water tangentially and gives a greater 
centrifugal force by deflecting the water through a greater angle. 
The action is just the reverse action of the steam on the blade of 
a Parsons’ turbine. The axial component of the deviation of 
velocity due to the deflection of the water by a propeller blade is 
the true slip of a propeller, and this deviation of velocity multi- 
plied by the mass of the water per second is equal to the change 
of momentum per second that is equal to the thrust or propelling 
force of the propeller. 

Greenock, April 24th. A. R. 


Sir,—I regret that Mr. Neilson should have been disappointed 
at my not answering two out of the three points raised by him. I 
can assure him it was from no discourtesy ; so I can only suppose 
I thought them unimportant. I only received THE ENGINEER just 
before leaving England, so do not know what he refers to; but on 
my return, after Easter, I will do my best to reply to him. 

I think he may confidently accept my quotations from Mr. 
Froude’s address on ‘‘Ship Resistance” as accurate. The ques- 
tion is quite undisputed that ‘‘in an infinite ocean of perfect fiuid 
there can be no resistance.” Lamb, in his ‘‘ Hydrodynamics,” gives, 
I think, the mathematical proof of this. If, then, a propeller—in 
a perfect fluid—meets no resistance, it is impossible that it can 
rotate or otherwise generate any energy in the water.—Q. E. D. 

Mr. Neilson fails also to see any disagreement between Rankine’s 
writings on the ‘‘stream line” and his definition of the action of 
the screw propeller. That is just what I complain of in my paper. 
Marine engineers appear to be able to aliens one system of 
hydrodynamics when speaking, or writing, about the stream line, 
and another totally different—and very uliar—system when 
referring to the screw propeller. What I may define, without 
wishing to be personal, as the hydrodynamics of Froude—which is 
thoroughly sound—ard the hydrodynamics of Barnaby. The 
latter I quite fail to understand, as sometimes Mr. Barnaby 
assumes his water to be under ‘* tension.” 

Mr. Napier further asks, ‘‘ What call there is for a new theory?” 

I think I may quote Mr. Claudio in this week’s letter :—‘‘The 
inconsistency of the accepted theory of the action of the screw 
with natural laws” is the reason. 

Besides, what purpose has the theory ever served? Beyond 
affording some engineers an opportunity of delivering academic 
discussions and of airing the famous -“* formula, I think the use 
of the theory has been nil. , 

Every improvement in the screw propeller has been arrived at by 
an accident—with the exception of the ‘increasing pitch,” and 
that improvement is perhaps questionable. 

All that is known about the action of the propeller has been found 
out by experiment, and not by reasoning from the theory. As 
experiment and theory did not agree in many cases, ‘“ propeller 
fairy tales’ have been invented to reconcile them. 

My theory is founded on the hydrodynamics of Mr, Froude—the 
only one I am capable of understanding—and I find that all facts 
and peculiarities connected with the propeller fall naturally into 
their proper places. I do not even require to put my water “in 
tension,” because I do not understand how it could be in this state. 
Lamb says it is impossible, 

Bruges, April 17th. R. DE VILLAMIL, 


Sir,—Will you permit me to inform ‘‘Superintendent Engineer” 
that the increased thrust that would arise if a ‘‘ perfect water 
vacuum” existed in front of a screw blade could not be less per 
square inch of blade surface covered by such vacuum than the 
atmospheric pressure; and that with a mean blade immersion of 
10ft. such ‘‘negative pressure,” ‘.¢., increased thrust, would 
exceed one ton per square foot, sub-vacuo, 

May I also point out to Colonel de Villamil that the “cavita- 
tion”—which Mr. Barnaby first discovered and so named—is 
identical with the ‘‘vacuum” to which “Superintendent Engi- 
neer ” refers, and that it has nothing whatever to do with the 
‘*yortex” to which Colonel de Villamil would liken it. 


Dublin, April 25th. T. M.S. 





BUILDING IN LONDON. 


Sir,—My experience will interest many. 

(1) Four and a-half years ago I bought freehold land which had 
beena market garden at Parson’s Green, and when I took plans of 
a pa buildings to the district surveyor, he told me I could not 

uild unless I made a roadway 40ft. wide, and through into another 
street. I told him the private roadway 20ft. wide long existed to 
my frontage, and I could not buy up existing buildings and pull 
them down so as to form a street. I went to the lente County 
Council, and the officials there confirmed the district surveyor, 
— lhad to bethink myself as to what I could do with my 
and. 

On mo fom. the Building Act I found I could build, exempt 
from the London County Council, by keeping 30ft. away from other 
property, and thus I began to build, 

It was interesting to see the district surveyor come and measure 
to see I did not build nearer than 30ft.—not one-sixteenth of an 
inch—to the land of another. He tried to make out one obstacle 
and another during the whole time—took samples of the subsoil 
and had it analysed to try and find some manure or other objection- 
able components. 

__ He objected to outside stairs as fire escapes because they stood 
in the 30ft.—made me remove ends of beams I projected over the 





upper doorways to receive a pulley. for hoisting—and, lo! when he 


found I beat him by building, a3 a fact, under the exemption clause 
of the Building Act, he discovered I could put up my buildings 
‘‘ under the Act,” as there was not yet sufficient evidence to con- 
stitute the private roadway a street, but there might be later on. 

(2) The vendor to me discovered he had sold to another a 
strip of my land by overlapping measurements, and endeavoured 
to get me to give up the overlapping part, commenced a law action 
against me and lost, and paid all costs; but meantime he com- 
municated the dispute to the district surveyor, who pounced 
down on meand made me pull down 300ft. run of wall 6ft. high 
and set back, or else I must abandon building until the dispute 
was settled. 

(3) The intelligent district surveyor next discovered I fixed iron 
flues to a ‘‘copper” I use for tanning fire hose, and to some 
blacksmiths’ forges. These, he said, must come down and be 
replaced with brick chimneys. He summoned me for “‘ doing 
work without notice to him,” and ‘‘for building smoke flues con- 
trary to the Building Act.” I visited the West London Police- 
court four times for the trial, and eventually the magistrate 
dismissed the summons, and said I was within my right, but he 
would not allow me any costs ! 

(4) Now comes the sanitary inspector, who spent considerable 
time on my premises to examine, test, and pass the drains while I 
was laying an underground rain-water pipe ; and as I had not 
submitted plans and written notice of the laying of the rain-water 
pipe, he set up his back and summoned me. He said the 
rain-water pipe was a drain of the laying of which I ought 
to have given written notice, so the magistrate ordered me to 

ay 403. 
< 5) I put in my yard a temporary exhibition stand of open wood 
frames, bolted together, and with a galvanised iron cover tied on 
with rope. We put a few ladders under it, and the district sur- 
veyor got scent and sent down and demanded its removal. His 
threats were so fearful that I unbolted the thing and packed it 
together. 

(6) I put four 2in. galvanised iron pillars with bracing and iron 
covering in a corner of my yard to form a small temporary cover 
for a few goods ; but down it had to come, as the district surveyor 
would not permit it. 

(7) Between a boundary wall and a building there is a space of 
9ft., in which I place loose timber, and [ laid some galvanised 
iron across from the building to the wall so as to keep rain off 
the timber ; however, the district surveyor says this constitutes a 
building, and the covering iron must be removed. 

(8) I stood on the ground a box 7ft. by 7ft. by 6ft. to keep coke 
in, It had bottom, top, sides, and ends, with a door—no windows. 
The district surveyor called it a building, and ordered its immediate 
removal, said I must take the top off it and leave it open. I opposed 
him, and he dried up; so the coke box remains. 

(9) At my house I put a galvanised iron small pent roof over the 
kitchen door, just for the tradesmen to stand in out of the rain. 
It was 45ft. from the street, and at the side out of view from the 
street, but the district surveyor spotted it and ordered its immediate 
demolition. 

(10) I also put a tile and glass roof over a 5ft. space between the 
flank wall of my house and a boundary wall, and the district sur- 
veyor spotted it and ordered its removal. I pulled it down, as I 
was not then intelligent enough to call it a conservatory roof and 
defy him. 

(11) In March last vear I bought a plot of land with a house upon 
it, at the entrance to the private roadway to my factory, and I went 
to the district surveyor to say I wanted to build on the land in rear 
of the house. He said I could not—he sang the old song that I 
should be forming a street if I built. 1 went tothe London County 
Council, and there the officials confirmed the district surveyor. [ 
proved I only wanted to build an extension to the house along my 
own freehold private road, which had gates controlled by me, and 
which had been in existence for many years—but no use—they did 
not consent that I should build ; and so after searching at the 
British Museum reading-room for twelve hours, I determined I 
could build, and began to build stock and show-rooms and ware- 
houses to keep my goods and timber dry. I build in conformity 
with the Building Act as to thickness of walls, and other 
et ceteras. 

(12) After I have received sundry threats, two months’ delay, 
allowing me to erect 80,000 bricks, there came two summonses 
respectively from the London County Council, for penalties for my 
having commenced to form or lay out a street without the sanction 
of the London County Céuncil, and for having altered or adapted 
a street without the sanction of the London County Council, and 
after spending four afternoors at the West London Police-court, 
the magistrate decided against the London County Council, and 
awarded me £5 5s. costs. 

(13) The London County Council officials were not satisfied that 
they had tortured me sufficiently, so gave notice of an appeal to 
the High Court against this decision of the magistrate. 

(14) On April 6th, 1905, the appeal was heard, aad dismissed 
with costs. 

Can one wonder why the rates go up and capitalists hesitate to 
launch upon building schemes ? J. H. HEATHMAN, 

10, Parson’s Green, Fulham, London, 8.W., 

April 12th. 








A New Sga Bunk.—A self-levelling sea bunk, invented by Mr. 
W. Whitehouse, is being tried on several cross-Channel boats. 
The cot or bunk is swung from gimbals, and from each of its 
corners a cord passes over an electric brake. Mercury levels 
establish the circuit through the brakes when any loss of horizon- 
tality commences and checks further movement of the cot. The 
device gets over the rolling and tossing motions of the vessels, but 
it cannot prevent the slow rising and falling which is, perhaps, the 
most trying motion to many bad sailors. 


RoyAL METEOROLOGICAL SocigTY.—The monthly meeting of this 
society was held on Wednesday evening, the 19th inst., at the 
Institution of Civil Engineers, Great George-street, Westminster. 
Mr. Richard Bentley, F.S.A., president, in the chair. Mr. W. H. 
Dines gave ‘‘ An Account of the Observations at Crinan in 1904, 
and Description of a New Meteorograph for use with Kites.” 
These observations, which are carried out under the direction of a 
joint committee of the Royal Meteorological Society and of the 

ritish Association, are made with meteorographs attached to 
kites with the object of ascertaining the conditions prevailing in 
the upper atmosphere. During last summer the kites were flown 
from the deck of H.M.S. Seahorse, which was placed at the dis- 
posal of the committee by the Admiralty. Mr. Dines designed a 
new and inexpensive meteorograph, which he now fully described. 
The weather conditions of last summer were somewhat unusual, 
there being a decided preponderance of east and south-east 
winds. Near the summit of Ben Nevis the air was often dry, and 
was on several occasions warmer than the air at the same level at 
Crinan. Asa rule, however, the temperature on Ben Nevis is 
generally much lower than the temperature in the free air at the 
same level. On several occasions temperature inversions were 
observed at levels between 3000ft. and 7000ft. A fact previously 
noticed was again observed, viz., the decrease of strength of 
easterly winds with elevation. Dr. H. R Mill also read a paper on 
the ‘‘ Rate of Fall of Rain at Seathwaite.” This is a discussion of 
the records from a Negretti and Zambra self-recording rain gauge 
during a period of eighteen months. Seathwaite, which is in 
Borrowdale, Cumberland, is in almost the wettest spot of the 
British Isles, the average yearly rainfall being about 137in. Dr. 
Mill’s results seem to show that the rainfall at-Seathwaite in an 
average year indicates a tendency to be greater during the hours 
of darkness than in daylight ; that rather less than half the time 
during which rain is falling it continues without intermission for at 
least six hours at a time, and that rather more than half the total 





amount of rain is deposited in such long showers, 
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JAPANESE ARMOURED CRUISERS NISSHIN AND KASUGA 


PRINCIPAL DIMENSIONS 





LENGTH BETWEEN PP _..-METRES 10986 
BREADTH OUTSIDE ARMOUR ” . 7i 
MEAN DRAUGHT... .--- ocsedin 7-32 
NORMAL DISPLACEMENT -.- TONS 1723 
1.w.P. AT FORCED ORAUGHT -- 14800 
SPEED... .....-- KNOTS. 20 
COAL BUNKERS CAPACITY...TONS-.- 1190 


KASUGA NISSIUN 





(For description see page 431) 
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THE JAPANESE ARMOURED CRUISERS 
KASUGA AND NISSHIN.* 
By Colonel N, SOLIANI. 
Tye cruisers Kasuga and Nisshin are the last of a series of 


sister ships—ten in number—constructed during a period of about | 


eleven years, from 1893 to 1904. They had a prototype in the 
earlier Italian cruisers Carlo Alberto and Vittor Pisani, which, 
except that the armament was less powerful, were of practically 
the same design. As a main armament, the Carlo Alberto and 
Vittor Pisani had twelve 6in. guns, while the Garibaldi—the first 
of the list of the Kasuga and Nisshin type—bad two 10in. guns 
and ten 6in, guns. But, as a compensation, the former ships had a 
long forecastle, which made them more suitable to ocean steaming 
and long commission on distant stations, 

The fact of a ship design being repeated over and over again 


and this may also be enhanced by the circumstance that seven out 
of ten ships of the list passed, before being complete, to nations 


the Kasuga and Nisshin, which, commenced and practically com- 
pleted for the Argentine Government, have taken an active and 
useful part in the present warin the Far East under the flag of 
the Japanese Navy. 

The cruisers Kasuga and Nisshin were contracted for to be 
exactly the same as the Giuseppe Garibaldi, built and delivered to 
the Italian Government, with the exception that the boilers were 
to be of the ordinary cylindrical type. 

The armoured ci 
turrets, afforded complete protection to the armament of 6in. guns 
on the battery deck. It is well to note that the boxing of the guns 
inside the battery, although not carried out in such a thorough and 
efficient way as on the Japanese armour-clad Mikasa, was even 
then initiated, and its advantages understood, as the whole battery 
was subdivided into four compartments by means of a transverse 
bulkhead and a central longitudinal bulkhead built up in connec- 
tion with the funnel casings, to localise damage should a shell 
explode inside the battery. The side armour, not being very 
heavy, was, for simplicity of construction, not recessed with its 
lower edge on a shelf, but was simply attached with its backing to 
the flush side of the ship. The side armour and its backing there- 
fore projected outside the plating, thus increasing the width of 
the ship at the water line. A strong angle iron underneath the 
lower edge of the armour united it with the ship’s side and gave it 
some support. The stepping out of the armour is a convenient 
point of support for shoring when docking. 

The placing of the propelling engines in the middle, while not 


el, while enclosing the bases of the two | 


Garibaidi and Kasuga and Nisshin to 1190 tons—the ships could 
carry, was fairly good, and quite ample for ships intended for 
Mediterranean service. 

The Kasuga and Nisshin were contracted for on December 23rd, 
1901, to be built in twelve months; but before one of them, the 
| Kasuga, was launched—under the name of Rivadavia—the time of 
delivery, for reasons not depending upon the shipbuilders, was 
protracted. However, I confidently think that the ships could 
have been completed near the original contract time, all the 
necessary materials like guns and armour, which affect so much 
the despatch of shipbuilding, having been supplied in good time by 
the makers. In this respect the shipbuilders were much assisted 
by the Italian Government, who helped them in many ways. The 
keel of the Rivadavia—now Kasuga—was laid on March 10th, 1902, 


| and the ship was launched on October 22ad. The keel of the 
| Moreno—now Nisshin—was laid on March 29th, and the ship was 
! n L : | launched on February 9th, 1903. Before the end of 1902 all the 
during a long period adds perhaps to the interest it may deserve; | 


machinery for both ships was completed and ready to go on board. 
The cylindrical boilers being heavier, in order to simplify matters 


) a, tk ons | with regard to speed, it was agreed in the contract that the 
other than those for which they were intended and built, including | 


specified speed of 20 knots of the Giuseppe Garibaldi was to be 
obtained under precisely the same conditions of draught as in the 
trials of the latter. The conditions of air pressure in the stoke- 
holds were, of course, modified to suit the different types of 
boilers; }in. of air pressure was allowed for natural draught and 
not over 1-6in. for forced draught trials. 


General Dimensions and Data. 


Length over all ; 111-730 metres 
= at waterline .. .. .. 103-860 ,, 
= between perpendiculars 104-860 ,, 
Moulded breadth .. .. .. .. 18-200 ,, 
Breadth outside armour 18-710 ,, 
Moulded depth 12-190 ,, 
Draught on trials— 
Forward a 6-600 ,, 
Mean .. 7-100 ,, 
Aft 7-600 


-400 met. tons 


Displacement ‘on trial... 
14 800 met. H.P. 


Indicated horse-power 


Speeds. 2. we ‘sc 20 knots 
Total coal capacity 119) met. tons 
Rudder area .. .. 16-98 sq. metres 


The armour plates were supplied by the Steel Works of Terni. 
The structure and scantlings are shown on the drawing of the 
midship section. The hull is built of mild Siemens-Martin steel, 
no special steel being used anywhere. Wood was limited to upper- 
deck planking, which is of teak, and to cabins and saloon furniture. 
No lining was fitted in the magazines, Shelves in magazines and 
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NISSHIN AND KASUGA—CROSS SECTIONS 


free from inconvenience, as it entails a greater length and weight 
of shafting, and a higher position of the after boilers, which are 
necessarily fitted above the shaft tunnels, has some important 
advantages. First, it affords a real duplication of the steaming 
power, one group of boilers being entirely separated from the 
other group, with no connection whatever, so that any damage 
affecting one of them, whether in the boilers or in the steam and 
feed pipes, cannot in any way affect the other group. Greater 
facility of supervision and direction is obtained by the engineer in 
charge over the whole machinery, as without leaving the engine- 
rooms he can keep personally in touch with and attend to either 
of the groups of boilers, as may be necessary. A shorter length of 
all pipings in connection with the engine-room, and a more 
symmetrical and easy arrangement of the same, also result from 
this plan. And last, but not least, the central position of the 
engines is beneficial in reducing vibration in the ship due to the 
longitudinal couple of the inertia forces of the moving parts, 
which need pers so well balanced. In fact, especially on the 
Kasuga and Nisshin, vibrations were scarcely felt at any speed, while 
quite appreciable vibrations were set up by the single-cylinder 
dynamos forward when running alone, the ship being in harbour. 

Attention may be called toa central tunnel running along the 
middle line of the ship, close underneath the armour deck and 
between and above boilers and engines. The idea of such a 
tunnel was taken from English warships built or building at the 
time, and which had a similar central passage. But while in the 
British ships the side bulkheads of the tunnel went right down to 
the inner bottom and formed magazines below, in the Italian ships, 
failing the necessary space below, they were contented with the 
tunnel above, which, as in English ships, was intended as a 
thoroughfare for easy communication between the various 
machinery compartments, for easy and accessible passage of 
electric wires, speaking tubes, telegraphs, for the manceuvring of 
the main drainage valves, &c., and for eventual conveyance of 
ammunition from end to end, should necessity occur. This last 
utilisation was, however, subsequently discarded, the tunnel being 
shut at the ends, with no communication with the ammunition 
compartments. The tunnel was supported in the engine-rooms 
by the central longitudinal beliend which separates the two 
engines, and by pillars in the boiler-rooms, in two rows along the 
central longitudinal passage between the boilers, In addition to 
the usual cofferdams around the hatchways of the protective deck, 
a cofferdam about 30in. wide was built at the side of the ship from 
the protective deck up to main deck to allow leakages to be stopped 
at the sides, and the slopes of the armour deck to be cleared of 
water, should damage occur to the armour belt. 

The specified speed of 20 knots was realised in nearly all the 
ships, including the Kasuga and Nisshin, This was a good speed 
fourteen years ago for such armoured ships. The coal endurance 
also, as reckoned by the 1000 tons of coal—increased in the 





* Institution of Naval Architects. Abstract. 





shell-rooms were all metallic. The armament was to be exactly like 
that of the Italian cruiser Giuseppe Garibaldi. Subsequently, 
however, in the Nisshin the forward turret with one 10in. gun was, 
for convenience of time, replaced by a turret having two 8in. guns, 
the same as aft. The military tops of the Giuseppe Garibaldi were 
suppressed, and two machine guns were transferred to upper 
structures; the armament of the two ships is, therefore, as 
follows :— 


Kasuga. Nisshin. 
10in. guns we ey a= 
8in. guns de is ee 2 + 
6in. guos on maindeck .. 10 10 
6in, guns on upper deck .. 4 4 
3in. guns on superstructure 6 6 
8in. guns at ends main deck .. 4 4 
1-8in. guns on superstructure 6 6 
Machine guns a a a ee 2 
Torpedo tubes (above water at-sides).. 4 . 4 


The ammunition was supplied by the Ordnance Works of St. 
Chamond, in France, The turret guns have, as usual, a direct 
supply of ammunition from the ammunition rooms below by 
means of a hoist independent of the revolving turret structure. 
The 6in. ammunition is raised from the magazines to the main 
deck by means of two continuous single chain hoists, one at each 
end of the main deck battery, whence the ammunition is carried 
on beam rails to the 6in. guns of the battery and to the hand 
scuttles of the 6in. upper deck guns. Minor ammunition is raised 
from magazines to the main deck and from the main deck to the 
upper deck by hoists of the alternative type. The working of 
turrets and%hoists is by electric motors and gear built by the Stabili- 
mento Elettrotecnico di Savigliano, Piemonte, who also designed 
and made the chain hoists mentioned above. During the steam 
trials at sea the gun trials were also made with good results as 
regards the guns, turrets, and the ship structure. The guns and 
turrets were tried in precisely the same way as was done by the 
Italian navy for the Giuseppe Garibaldi. 

Propelling machinery.—I shall not dwell much upon the pro- 
pelling machinery, descriptions of which have been given by many 
technical papers—see THE ENGINEER, November 4th, 1904. The 
following particulars will, I think, be sufficient. 

The propelling machinery consists of two twin sets of vertical 
triple-expansion three-cylinder engines, located side by side in the 
central part of the ship, in two adjacent independent compartments 
separated by a central longitudinal bulkhead. Steam is supplied 
by eight cylindrical boilers in two groups of four boilers each, one 
abaft and one forward of the engine-room. Each group of boilers 
consists of two double-ended and two single-ended boilers in two 
separate compartments, the double-enders being in the large 
compartment near the engine-room. Each group has one funnel. 
The steam trials were carried out along the Eastern Riviera, near 
Rapallo, on the official measured base—6035 metres long—from 
Punta Chiappe to Portofino, in a depth of about 300ft. of water. 





Both ships went on the official trials at sea after one mooring 
trial and one preliminary trial at sea, and with clean bottom just 
out of dock. The contract conditions of trials were simply a 
repetition of those set out by the Royal Italian navy for the 
Giuseppe Garibaldi, and the same results were to be obtained. 
The trial conditions of the Giuseppe Garibaldi did not contemplate 
speed—the ship’s design being from the Italian Naval Construction 
Department—but only development of steam power, and were as 
follows :—One natural draught trial of six hours’ duration in which 
the engines were to develop a mean power of 8600 indicated horse- 
power ; one forced draught trial of one and a-half hours’ duration, 
in which the mean power developed was to be not less than 13,500 
indicated horse-power. In the natural draught trial the coal 
consumption per indicated horse - power was not to exceed 
0-900 kilos.— about 2 Ib. d 

During the natural dranght trials of the Giuseppe Garibaldi the 
air pressure in the stokeholds was nil, the Niclausse water-tube 
type of boilers, with ample grate surface and small resistance to 
passage of gases, requiring no assisted draught. In the case of 
the Japanese cruisers, to compensate for the smaller grate area, 
and for the greater resistance to the passage cf combustion gases 
through the tubes and flues, an air pressure of half an inch was 
admitted for the natural draught trials, as is customary in the 
British Navy for cylindrical boilers. According to contract, 
the air pressure in stokeholds during forced draught trials was not 
to exceed 40 millimetres of water. 

The results of the steam trials of both ships Kasuga and Nisshin 
are collected in the annexed table :— 


Steam Trials of Cruiser Kasuga. 


Date of trial .. -- 22nd July, 1903 .. 2th Sept , 1903 





Duration of trial .. o. 6 hours 1} hours 
Draught— 

Forward oe 6-61m. 6-75m, 

Ait 7-47m. 7-45m. 

Mean ee ee a 7-07m. 7-10m. 
Displacement in metrical tons 7,360 7,400 
Sea .. sais petal, ie einai Calm Calm 
Wind oe we. 40 ee) td Light Light 
Mean air pressure in boiler-room 6 29 
Meam steam pressure in boiler 165 165 
Mean vacuum in condensers .. 27}in 24in. 
Revo-utions .. “a ~ jee y3 106 

-H.P.— 

Starboard .. 5,210 7,450 

Port . 4,964 7,494 

Tee ss és 10,174 14,944 
Speed in knots 18-46 ee 20-05 


Steam Trials of Cruiser Nisshin, 


Date of trial .. . 26th Oct., 1903 .. 6th Nov., 1903 











Duration of trial.. 6 hours oo 1} hours 
Draught— 
Forward 6-63m. 6-76m. 
oe, ate: oma Cae 7-48m. 7-47m. 
| ee ee ee 7-06m. 7-lim 
Displacement in metrical tons 7,347 7,413 
ee ee ee ee Calm Calm 
Wind PO a er Light Light 
Mean air pressure in boiler-room 9-5 35 
Mean steain pressure in bviler 165 165 
Mean vacuum in condensers .. 28-2in. 28in 
Revolutions .. ar 94-3 106-5 
-H.P.— 
Starboard .. 5,340 7,439 
Port és 5,348 7,457 
, ee 10,688 14,8935 
Speed in knots 18-74 20-15 


Broadly speaking, the power developed by the engines in both 
ships compares well with that developed by the Giuseppe Gari- 
baldi’s engines. The speed appears better in the Japanese cruisers, 
owing partly to the higher efficiency of the screw propellers, partly 
to the ship’s bottom being perfectly clean, which was not the case 
with the Garibaldi, and finally to the speed observations on the 
Kasuga and Nisshin trials having been more accurate. 

Electric plant.—The electric power station, which in the 
Giuseppe Garibaldi consisted of four continuous current dynamos, 
having a total power of 120 kilowatts, has been increased by 25 per 
cent. by the addition of one similardynamo. The five dynamos 
were placed, three in the dynamo-room below the armour deck 
and two on main deck inside the armoured citadel. These two 
dynamos were intended for general use, and also as a reserve for 
the main station. The dynamos of the continuous current, four- 
pole, shunt type, were made by the Ansaldo firm, and worked at 
110 volts and 300 ampéres. The steam engines, of the compound 
tandem type, were supplied by Messrs. F. Tosi and Co., of Legnano. 
The power plant, in addition to supplying current for the electric 
lighting of the ship, consisting of nearly 500 lamps and five search- 
lights—four of 24in. and one of 30in.—also supplies current to 
many electric motors, viz., main artillery motors, ammunition 
elevators, ventilating fans, ash elevators, refrigerating machine, 
workshop, &c. All the wires, the principal of which are solid bars, 
are enclosed in metallic water-tight casings, or protected by Berg- 
man’s tubes. The searchlights were supplied by the Officina 
Galileo, of Firenze. Many useful electrical devices were also fitted 
on board, such as loud-speaking telephones, as an addition to the 
speaking tubes, and various electric tell-tales and indicators—like 
Molinari’s revolution indicator, and a very ingenious general order 
transmitter invented by the chief engineer of the Argentine Com- 
mission, Captain Barbara. 

Water-tight doors.—The water-tight doors for communication 
between the machinery compartments are all high up in 
the central tunnel, and are of the sluice type, with rack and 
pinion. No other communication is needed. However, for con- 
venience in ordinary service, two more water-tight doors were 
fitted below in the main bulkheads separating the single from the 
double-ended boiler compartments, and in way of the central 
passage between boilers. These two doors are of the hinged rack- 
and-pinion type invented by Major Quarleri, naval architect in the 
Royal Italian navy, which, by the single working of the pinion 
shaft, are not only swung round, but locked and unlocked also. 
All other important doors in the hold are of the slide rack and 
pinion type. On the decks above all doors are hinged. 
Venti/ation.—The general ventilation of the ship is secured by 
numerous electric fans, and is on the vertical independent system, 
each compartment having an inlet and exhaust of its own, so that 
there is no need of impairing the efficiency of water-tight bulk- 
heads by ventilating pipes passing through them. Moreover, 
inlet and exhaust having straighter leads, the efficiency of venti- 
lation is better secured. The system is extended to the ventilation 
of magazines, the temperature of which was accurately tested 
after the end of the forced draught trials with very satisfactory 
results. 








Two enterprising inhabitants of the Landes, that 
department of heaths and lagoons lying out of the way in the south- 
east corner of the Bay of Biscay, have taken pity on those owners 
of motor cars desirous of running their cars at their fullest speed, 
and are about to lay down a track for motor cars right 
across the western fringe of the Landes in one of the finest regions 
in France. The projected track will be one hundred miles long. 
It will start from Arcachon, which is 35 miles south-west of 
Bordeaux, and be laid down along theshoreof the Bassin’d’ Arcachon 
and then along that of the Gulf of Gascony. The track will be 
double, that is, an up road and a down road, each from 64 yards 
to 9 yards wide and separated by a sandy track of from 2 yards to 
4} yards in width. As the road will be made of concrete and 
reserved exclusively for the use of automobiles, it will be possible 
to attain the highest rates of speed. On the route there will be 





built two hotels with garages, 
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OPENING OF THE LIEGE EXHIBITION. 


Tue Liége Universal and International Exhibition, organ- 
ised under the auspices of the Belgian Government, was 
opened on Thursday, 27th April, by Prince Albert, Heir- 
Apparent to the Crown, and it is to be visited officially on 
llth May by King Leopold, who has expressly declared that 
he does not care to assist at the opening of packing cases, 
for owing in a great measrre to strikes, through refusal of 
contractors to pay for overtime at an increased rate, and 
exhibitors objecting to unpack their goods when exposed to 
splashes of paint, the Exhibition is far from being ready. 

Probably the least unready is the extensive machinery 
department, adjoining the Belgian industrial court, between 
which and the foreign industrial courts passes a railway con- 
necting the Guillemins station on the left bank and that of 
Longdoz on the right bank of the Meuse, having the 
Exhibition station between the two blocks of buildings, The 
Belgian section, though still presenting the appearance of a 
vast erecting shop, affords an idea of the important mechani- 
cal show that may be expected. 

The Ougrée-Marihaye Company, an influential union, in 
accordance with modern industrial tactics, of collieries, iron 
mines, smelting works, finished ironworks and steel works, 
has prepared an interesting and even artistic model, showing 
the surface works of the Marihaye Colliery, which has the 
proud distinction of having completely substituted mechani- 
cal means for explosives. This company, which has lately 
increased its influence, especially from an economical point 
of view, by annexing blast furnaces in both France and 
Grand-ducal Luxemburg, shows an extensive collection of its 
rolled section, many of intricate profiles as regards rolling, 
some difficult forgings, types of metal roofs, and a steel 
grooved tramway rail more than 100 m., or 328ft., long. 

The Société des Ateliers de la Meuse contributes, for the 
service of the Exhibition, an electric current generating 
plant, destined, eventually, to drive its own workshops at 
Sclessin-lez-Liége, and the trials of which showed some 
remarkable results as regards consumption and efficiency. 
In the tandem compound steam engine, working with super- 
heated steam and condensation, the governor acts upon all 
the admission drop valves; and the dynamo gives out 1875 
ampéres at 240 volts at 110 revolutions. The company also 
shows a dry air compressor, compound as regards the steam 
and two-stage as regards the air, with cylinders connected at 
90 deg. Also a_ horizontal winding engine, with two 
cylinders connected at 90 deg., lifting valves, and expansion 
controlled by the governor, is shown. 

Another horizontal winding engine, intended for the Sacre 
Madame colliery, near Charleroi, has been erected by M. 
J. J. Gilain, of Tirlemont, being designed to raise eight 
loaded tubs, or trams, from a depth of 1400 m.=765 fathoms. 
The twin cylinders, 1:05 m.=42in. in diameter by 1:6 m.= 
5ft. 3in. stroke, are to work with steam at seven atmospheres, 
or 103 lb. per square inch, the distribution being effected by 
lifting valves and the expansion being controlled by the 
governor. The greatest diameter of the winding pulley is 
9°5 m.=31ft., and if the cage should be drawn up too high 
towards the head gear pulleys, a special safety arrangement 
is provided to throttle the exhaust steam, so as to increase 
the b pressure and allow the brake to go on through a 
counter-weight. A compound dry air compressor, of the 
Koester type, with cooling of the air between the two stages 
of compression, works with six atmospheres, or 88 lb., steam, 
and delivers 35 cubic metres = 1236 cubic feet, per minute of 
air ‘ieee to seven atmospheres, or 103 Ib., per square 
inch. 

The Société—now Anonyme, or Limited—John Cockerill, 
Seraing, has erected a colossal 10,000 horse-power rolling mill 
engine, having six cylinders, with piston slide valves, com- 
pounded in pairs and connected at angles of 120 deg., fitted 
with steam starting and reversing gear. Among the many 
other exhibits on the large stand are 1500, 500, and 100 
horse-power engines for working with blast furnace gas, 
four-cylinder compound locomotives, a dry air compressor, a 
30-ton electric overhead traveller, a turret cupola for a fortress, 
cannons, intricate forgings, and a lay shaft of various dia- 
meters, 55 m. = 180ft. long. 

The Société Saint-Léonard, Liége, shows a 600 horse-power 
two-cycle double-acting single-cylinder Kérting gas engine, 
for working with producer gas and driving an alternator, and 
also 25, 50, and 100 horse-power, four-cycle, single-acting 
gas engines. In the two-cycle motors the air and gas are 
compressed separately in two special cylinders, the governor 
regulating the air admission, and the compressed air, which 
enters the cylinder first, drives out the burnt gases, and is 
then joined by the air for the explosion. There are two 
locomotives, one of them being six-coupled, for fast goods 
trains on the Belgian State Railways. It is fitted with a 
superheater. 

For driving a dynamo, the Ateliers Walschaerts, Brussels, 
have turned out a single-cylinder engine with Delville valve 
gear, modelled on the Walschaerts locomotive valve gear. 
The steam distribution is effected by an excentric, the angular 
position of which on the shaft is varied by the fly-wheel 
governor, and by a rod coupled with the piston crosshead. 

A single-cylinder horizontal Davey-Paxman engine with 
lifting valves is shown by Moonens et Gaucet, Brussels, 
together with a portable engine, a small vertical engine with 
boiler, and a small gas motor. 

The Soc. An. des Etablissements Fétu-Defize, Liége, show 
a collection of Otto gas engines and petroleum motors, as 
well as 12-horse and 50-horse gas producers, and some large 
machine tools. 

Van den Kerchove, Ghent, exhibits two Willans engines, 
driving directly two six-pole continuous-current dynamos. 

A horizontal tandem engine, by the Phenix Company, 
of Ghent, with drop valves, those for admission being 
actuated by the governor, will drive by belt a six-pole contin- 
uous-current dynamo for lighting the Exhibition, and another 
engine of the same type will drive directly an alternating- 
current dynamo with continuous-current dynamo for excita- 
tion on the same shaft. 

A horizontal compound engine, with lifting valves, by 
J. Preudhomme of Huy, will drive directly a 10-pole con 
tinuous-current Jaspar dynamo. ; 

The Soc. An. l’Energie, of Charleroi, contributes a horizon- 
tal single-cylinder condensing engine on the Hoyois system, 
with the steam lifting valves on the cylinder covers, the 
sharp cut-off being controlled by the governor. 

Last, but certainly not least, the Maison Beer, celebrated 
for an experimental engine and boiler, which have afforded 
much instructive information, has sent a horizontal single- 
cylinder engine, with drop valves and cut-off by the 
governor, the cylinders, covers, and pistons being steam- 
heated, and lubrication being effected by the injection of oil 





and graphite. A pump, with differential plungers, is driven 
directly by a six-pole continuous-current motor; and the 
blow of a steam hammer is regulated by a cam on the tup 
coming into contact with a long sector. 








ARMOURED CONCRETE CONSTRUCTION. 


Tue use of armoured or reinforced concrete is becoming 
very general in the United States for bridges, buildings, 
floors, tanks, and a varied class of structures, and various 
tests and investigations are being made in regard to this 
material. Ina recent paper by Professor W. K. Hall, of 
Putdue University, it is stated that the lines of experimen- 
tation which arouse most interest are those directed to a 
determination of some simple formula expressing the moment 
of flexure of reinforced concrete beams, and a determination 
of the proper unit stress which may be used in steel in 
tension and in concrete in compression. As to the first 
matter, the results of numerous tests made *under diverse 
conditions by different experimenters seem to show that the 
failure of ordinary reinforced concrete beams, in which the 
concrete is of good quality—either of 1-2-4 or 1-3-6—coincides 
with the point at which the elastic limit of the steel is 
reached. Mr. Condron has plotted the results of numerous 
tests to show that the strength of a beam is simply a straight- 
line function of the amount of steel embedded therein, and 
the results of tests of about forty beams made in the labora- 
tory of Purdue University bear out this statement. The 
formula expressing the ultimate strength of these beams is 
as follows :— 

M 
BH? 
= Resisting moment in inch- pounds. 
= Width of beam in inches. 
= Depth of beam in inches. 
= Percentage of steel based on cross-section of beam. 

The remarkable thing is that this formula seems to be 
independent of the kind of concrete, whether wet or dry, and 
also independent of the age of the concrete. 

Of course, the higher the elastic limit of the steel, the 
greater the strength of the beam, provided, first, that in 
getting the stress from the concrete into the steel, we do not 
exceed the proper adhesive stress between the concrete and 
the steel, which may be guarded against by the use of 
deformed metal; secondly, provided that the concrete is 
strong enough in compression to furnish the proper reaction 
which develops the strength of the steel in tension. 

Early in the history of reinforced concrete experimen- 
tation M. Consideré, of France, announced that the 
concrete used in his experiments seemed much more 
flexible and extensible when reinforced with metal than 
when this reinforcement was absent. He announced that 
the extensibility in the former case was at least ten times 
that of the latter. The deduction from this is that the steel 
may be used up to its elastic limit in the tension side of a 
beam before the mortar surrounding the steel will crack. 

Professor Turneaure, of the University of Wisconsin, has 
made experiments in which provision was made for a close 
examination of the beams to determine whether ver; fine 
cracks might be developed in the concrete long before the 


= 55 + 275 P. 


‘elastic limit of the reinforcing steel wasreached. Fine cracks 


appeared at stresses of about 2000 lb. to 3000 lb. in the steel ; 
in fact, they appeared at the same degree of extension of the 
concrete, whether the concrete was or was not reinforced. 
The beams were of 1-2-4 concrete, and allowed to set under 
water. 

Tests by Professor Talbot, of the University of Illinois, 
indicate that at a stress of 3000 lb. per square inch in the 
steel and 250 1b. per square inch in tension in the extreme 
fibre of the concrete, the steel is suddenly elongated as if the 
concrete in tension had given way and thrown its share of the 
load upon the steel. No cracks, however, are visible to the 
naked eye at this stage. Asa beam continues to bend beyond 
this point, fine vertical cracks begin to appear. In some 
beams a crack plainly visible to the naked eye does not 
appear until the steel has reached a stress of nearly 25,000 lb. 
per square inch, and does not open markedly until the elastic 
limit of the steel has been reached. 

Tests made at Putdue University on beams of 1-2-4 con- 
crete containing crusher dust, and allowed to harden under 
a cover of sand, showed a much higher degree of flexibility 
than either of the above tests. This might be expected in 
view of the effect of crusher dust in increasing the flexibility 
of concrete. The Putdue tests showed a deflection ten times 
greater in reinforced beams than in beams not reinforced, 
before cracks appeared. Check tests of prisms in concrete, 
some reinforced and others plain, indicated the same increased 
flexibility of reinforced concrete. 

The point to notice is that it is possible to make concrete 
which will permit steel to be loaded to its elastic limit before 
cracks appear which are visible to the naked eye. There may 
be, and probably are, microscopic cracks, the latter existing 
before the load is applied. As a practical matter it seems 
that Consideré’s announcement is not misleading. 

Matters of great importance in regard to reinforced concrete 
are to be investigated by a Joint Committee of the American 
Society of Civil Engineers, the American Society for Testing 
Materials, the American Railway Engineering and Mainten- 
ance of Way Association, and the American Portland Cement 
Manufacturers’ Association. The investigation will include 
the principles underlying this system of construction, its 
properties, and the conditions under which it can most 
favourably be adopted. The amount of steel which it is 
most economical to use with concrete of different compositions, 
and whether or not it is economical to use steel of high 
elastic lé#mit, will be among the subjects for investigation. 
Other subjects will include the adhesion of concrete to steel, 
and the necessity or otherwise of a mechanical bond or 
anchorage between the steel and concrete--instead of relying 
upon adhesion alone—for taking up the shearing stresses ; 
also the best form of steel bar, round or flat, and plain, 
twisted, or corrugated ; and the strength of columns or floor 
slabs. 








OBITUARY. 


WE regret to have to announce the death of Mr. Thos. Jones, 
known as of Hafod, one of the oldest coalowners in Wales. He 
was not only a notable coalowner, interested in his time in many 
collieries, but took a lively interest in the incidents of collie 
enterprise, figuring as one of the rescuers of Tynewydd, for whic 
with a few others he was awarded the Albert medal for heroism at 





the hands of the Lord Mayor of London, soon after the memorable 
event, which occurred in 1877, He was in his seventy-seventh 
year. 


ANOTHER interesting personality in the Welsh coalfield also died 
this week, This was ite, D. Jones, for many years the local agent 
of the Transatlantique Frangaise Company. He was one of the 
Welsh bards, historian and Fellow of the Geological Society, and a 
man of high repute. He was in his seventy-second year, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM and house coal markets, owing to the collieries not having 
resumed work, the prices given are nominal. The quantity of 
coal shipped for the week ending April 22nd was 73,944 tons— 
foreign, 57,261 tons ; coastwise, 16,683 tons. Imports for the week 
ending April 25th:—Iron ore, 5878 tons; pig iron, 1400 tons; 
steel bars,” &c., 5171 tons ; scrap, 230 tons; slates, 220 ton: ; 
cement, 172 tons; pitwood, 3391 loads. 

Coal: Best steam, lls. to 11s. 3d.; seconds, 10s. to 10s, 64.; 
house coal, best, 15s.; dock screenings, 7s. 6d. to 7s. 9d.; smitiis’ 
coal, 9s. Pig iron: Middlesbrough No. 3, 51s. 7d. prompt, and 
49s. 4d. one month. Iron ore: Rubio, 14s, 3d. to 14s. 6d.; Tafna, 
lds. 3d. to 15s. 6d. Steel: Rails, heavy sections, £5 to £5 5s.; 
light ditto, £6 to £6 5s. f.o.b.; Bessemer steel tin-plate bars, 
£4 6s. to £4 6s. 6d.; Siemens steel tin-plate bars, £4 7s. 6d. to 
£4 8s. 6d., all delivered in the district, cash. Tin-plates : Bessemer 
steel, coke, 12s. to 12s, 3d.; Siemens, coke finish, 12s, 3d. to 
12s, 6d. Pitwood: 17s., ex ship. London Exchange Telegrams : 
Copper, £66 5s. to £66 7s. 6d.; Straits tin, £139 15s, to £140. 








PANAMA CANAL.—General satisfaction will be felt at tho 
announcement that Mr. W. H. Hunter has accepted the position 
on the Panama Canal Advisory Board offered to him by the 
Government. Mr. Hunter’s long connection with canal work and 
his association with the Manchester Ship Canal from its commence- 
ment gives him the prestige and experience which are expected in 
the representatives of Great Britain. The second appointment 
has not yet been made. 

THE INsTITUTE OF SANITARY ENGINEERS, LimirED.—The follow 
ing meetings have been arranged :—-May 3rd, Election Committe 
at 3.30 p.m.; May 3rd, Organising Committee at 5 o'clock p.m.; 
May 4th, visit to Messrs. Walker, Parker and Co.’s lead mills, 
Belvedere-road, Lambeth, at 4 o’clock p.m.; May 6th, visit to 
Whitstable, train at 9.30 a.m.; May 17th, Examination and 
omens Committee at 3.30 p.m.; May 17th, Finance Committee 
at 5 o’clock p.m.; May 17th, Council meeting at 7 o'clock p.m. 

Tube ComBiINe.—A combine has just been formed in the cased 
tube trade, of which Birmingham is the centre, with the object 
of strengthening prices. It is complained that of late prices have 
left only a loss, and a 10 per cent. advance has now been declared. 
All or most of the makers engaged in the trade are stated to be 
members of the new combine, and orders are to be ‘‘ pooled,” as 
in the galvanised iron trade. The new body has a subscribed 
capital of £25,000, and the regulations for preventing breaking 
away of any of the members are peculiarly stringent. 

BIRMINGHAM TRAMWAYS.—The Tramways Company is able to pay 
a dividend of 10 per cent. for the fifth year in succession. This 
distribution absorbs only £6300 out of a surplus of £60,300, and the 
balance of £54,000 is carried to reserve, which fund is raised to 
£296,750. This fund is, of course, intended to provide for the 
depreciation of assets, redemption of debentures, and for general 
purposes. In view of the impending expiration of some of the 
company’s most important leases, and the taking over of the tram- 
ways by the Corporation, the company’s financial position, as 
revealed in the balance-sheet, is of peculiar interest, 

Contracts.—The Corporation of Steckton-on-Tees have just 
resolved to place with the Horsfall Destructor Company, 
Limited, of Leeds, an order for the extension of their destructor. 
—The tender of Messrs. James Watt and Co., of Soho Foundry, 
Birmingham, for supplying the engines and pumps for the 
Stourton Sewage Works has been accepted by the Rothwell Urban 
District Council.—We understand that the Mirrlees Watson 
Company, of Glasgow, has received, recently, orders for fourteen 
condensing plants, among which we notice four sets for the Malta 
Dockyard, three for the Belfast tramways, and one for the 
Willesden power station. The sizes vary between 6000]b. and 
40,500 lb. of steam per hour. 


PERMANENT MAGNETS.—In a paper recently read on ‘* Magneto 
Ignition” before the Auto-Cycle Club, Mr. Horace M. Wyatt 
says:—‘‘All so-called ‘permanent’ magnets gradually lose their 
strength, especially when subjected to excessive vibration or rough 
usage. It is, consequently, necessary to re-magnetise them at 
intervals—say, every two years. The process is a simple and 
inexpensive one, the magnets being rubbed across the poles of a 
strong electro-magnet. The correct polarity may be obtained from 
the rule :—‘That end of a bar which is last to leave a pole of the 
electro-magnet is of opposite polarity to that pole.’ If, for any 
reason, the armature is ever removed from between the poles of 
the field magnets, the magnetic circuit should be completed by 
laying a piece of iron of suitable size across the poles, otherwise the 
magnets will lose in strength.” 

WATERWAYS IN THE SEVERN District.— The Committee 
entrusted with the consideration of the scheme proposed by the 
Chamber of Commerce of Worcester for the formation of a local 
trust for taking over the inland waterways in the Severn district, 
with the view of developing the same between Birmingham and the 
Severn, do not considerthatour English waterwayscan be efficiently 
developed by local trusts. The Committee believe that this can 
only be done by making it a national question, with Government 
control and support. While believing that enormous advantages 
would accrue to traders from an efficient means of water transport 
between the inland districts and the coast, the Committee proclaim 
that they are —— that this can only be performed by national 
action. The Worcester scheme is to be considered at a conference 
of municipal authorities and Chambers of Commerce at Worcester 
on May 10th. 

THE VENTILATION OF BIRMINGHAM UNIVERSITY BUILDINGS.— 
The ventilation of the main buildings of the new Birmingham 
University is, says the Sanitary Record, done in a very thorough 
manner. Fresh air is brought in from the outside walls at floor 
level, where there is provided a louvre register controlled Ly levers 
and quadrants, and on its way to the room the air can be warmed 
by passing over the heated surfaces of the radiators. In most of 
the blocks these registers are provided for fresh air inlet in nearly 
the whole of the window recesses, where there are no radiators. 
The extraction of the air from the blocks is provided for by elec- 
trically-driven propeller fans of 2ft. diameter. Inthe semicircular 
window frames these are as near the ceiling as possible. A con- 
tinuous-current motor is used in combination with the fan; it is 
mounted on strong cast iron frames with wrought iron adjustable 
arms. In the great hall the fresh air is brought in by a large fresh- 
air shaft from the top of the building, and is connected to fresh-air 
ducts leading to the several radiators for the dining-rooms, The 
whole of the heaters, steam, condenser, hot-water warming, and hot- 
water service pipes not intended to be used for the purpose of 
radiation will be covered with plastic asbestos non-conducting com- 
position to a thickness of about 2in. The heaters used for hot- 
water warming and hot-water service are upright and horizontal 
type, the outside shells being made out of three-eighths boiler 
plate. The heaters are fitted with solid-drawn copper tubes, which 
give perfect freedom, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Veny steady conditions continue to mark the engineering trade of 

Birmingham and district. Good contracts are on hand for 

electrical generating plant, a branch of work that has furnished 

constant employment for the last two or three years. The most 
hopeful sign, however, is that the general demand for engines and 
machinery hasincreased, Boilermakers also find businessincreasing. 

Railway rolling-stock builders are greatly interested in the state- 

ment that arrangements have just been made in this country and 

in America by the Japanese Government for the supply of many 
locomotives and much rolling-stock, to be employed on the newly- 
constructed lines in Corea. The contracts amount, it is said, to 
well over £400,000. The Japanese Government workshops are 
themselves quite unable to meet requirements owing to the more 
pressing demands made upon them in connection with the war. 

Birmingham builders are hoping that they may get a good share 

of these new contracts. This week’s news from the Clyde that 

the Ezyptian Government has just placed a large order for a num- 
ber of heavy and high-speed engines in the Glasgow district is 
also received with satisfaction in the Birmingham centre. 

cal consumers of German steel have just now to face a very 

peculiar situation. Apparently they are not able to command 
supplies on the very favourable terms that were current last year. 
Then they bought billets and sheet bars at about £4 2s, per ton. 
To-day the quotation for the German article is upwards of £4 10s., 
and the change is not one that the price of the fully-finished steel 
enables users to face with equanimity. Selling prices of the mill 
products have certainly not increased to an extent sufficient to 
cover such an advance in the raw material. It is not easy to shade 
German quotations, nor does there appear much prospect of buying 
any quantity of British steel at much less than £4 7s. 6d. per ton. 
Recently one or two consumers placed a fair quantity at 2s, 6d. 
less ; but, being more full of work, the British sellers are not now, 
it is understood, open to do business on the same terms. An 
experience which is calculated to tell more against German steel 
even than its enhanced price is related just now of a Staffordshire 
consumer. This manufacturer, who is largely importing steel bars 
and rolling them into sheets, &c., has had to apologise to his 
customers for belated deliveries. What he says is, in effect, that 
the German bars lately to hand are so uncertain in quality that 
his rolls have been flying in all directions, The explanation is an 
unusual one, but certainly it is a very costly experience. 
One of the largest steel-making firms in South Staffordshire 
announce that they have just booked orders for two years forward. 
The contracts include plates, angles, tees, large bars, and mis- 
cellaneous sections for engineers, structural engineers, and similar 
heavy consumers. The prices at which these orders have been 
booked are in advance upon anything that has prevailed since the 
spring of last year, and further advances are anticipated with con- 
fidence. Girders and plates have risen to £5 15s. to £6, boiler 
plates to £6 15s. and £7 5s., and angles to £5 10s. 

The efforts being made to re-establish the Midland Iron Trade 
Wages Board on a wider and more permanent basis seem satis- 
factory so far. But the crux of the difficulty is the new “sliding 
scale.” This, in future, is to include steel as well asiron. It will 
require very delicate handling and much diplomatic skill on the 
part of both masters and men if this arrangement is to be brought 
about amicably. 

| announced last week that the ‘‘three-shift ” system was to be 
introduced at the Springdale furnaces of Sir Alfred Hizkman, 
Limited. The experiment, for as such it is regarded, will be 
watched with curiosity because of the bearing it may have upon 
the customs of the Staffordshire district. But the demand for the 
introduction of the system is not general among the blast furnace- 
men in Staffordshire. Indeed, many of the men employed at the 
smaller plants are opposed to it. The principle is most suitable for 
large furnaces turning out heavy casts per turn, as it gets rid of 
the by-men who are usually kept ready to work on emergency. 
But as with a slight modification, where the new system is adopted, 
the wages of the two sets of men at present working have to be 
divided into three parts for the three sets of men, at the furnaces 
which produce only a moderate tonnage the labour now employed 
refuses to consent to the three-shift arrangement. 

Sir Alfred Hickman, addressing a local trades unionists’ gathering 
during Easter, referred to Mr. Shackleton’s Trades Disputes Biil. 
He did not think that any Government would pass this measure. 
He preferred the Bill which he had himself introduced, after 
consultation with certain of the trades unionist bodies. He con- 
tended that it fairly protected trades union funds so long as the 
owners acted according to law, but he was not going to say he 
would promote legislation to defend unions if they went beyond 
this. No House of Commons would ever pass a Bill if they com- 
mitted acts which they must know were outside the pale of the 
law. He intended to push his Bill forward, and it would be seen 
that the third clause put the employers and the employed precisely 
on the same footing. Trades unionists who were favourable to his 
Bill two or three years ago now believed, with a probability of an 
early change of Government, that they could get one which went 
further, The fourth clause in his Bill provided for picketing, and 
protected all societies who did not outrage the common law. 

_ Tariff reform continues to occupy a prominent place in this 

industrial centre. It may most certainly be said to still hold the 

field, At Walsall a large audience has just assembled to listen to 
an address by Mr. W. A. Ellis, ex-chairman of one of the New 

Zealand Chambers of Commerce. The visitor referred to the pos- 

sibilities of New Zealand in regard to trade and industrial develop- 

ment. It was usual to look upon the Colonies as British 

Possessions, and the colonists desired to remain British, but there 

was a danger lest British sentiment should in future foster a feel- 

ing of ‘the Colonies for the colonists.” He denied that any 
colonist wished to increase the price of food in Great Britain, but 
urged that by reciprocity mutual trade advantages could be 
obtained. The chairman believed that no question could be con- 
sidered which was of more pressing importance than tariff reform. 

It closely affected the deepest prosperity of British trade. 

Mr. Geo, Adam Hart, of Birmingham, has been recommended 
by the Sewerage Committee of the Leeds Corporation for appoint- 
ment as sewerage engineer, at a salary of £1000 per annum, The 
successful candidate, who is one of a large number of applicants, 
has been chief assistant engineer to the Birmingham, Tame, and 
Rea Drainage Board, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Mancheste,—This market opened very tamely on Tuesday after 
the Easter holidays, the attendance on ’Change being small and 
business almost nil. Indeed, most of the time was devoted to the 
abnormal rise in the price of warrants and discussion as to whether 
the ‘‘bulls” or ‘“‘bears” would win in the long run. It was 
generally felt that in many cases the uncertainty prevailing is 
inimical to legitimate business, as, although a fair quantity of pig 
Iron is going into consumption on account of the boom in the 
textile machinery department, it is admitted that few new 
contracts are being made, and merchants are ‘‘ undercutting ” in 
order to push sales to an almost unwonted extent. Makers in the 
meantime adhere to list prices, although Lincolnshire is the weak 
point, and whether there will be any reduction made at the next 
meeting of the Ironmasters’ Association is uncertain, It is felt, 
however, that should thera be a reduction it will not materially 
affect the position, Quotations remain nominally as follow :— 
Lancashire, No, 3 foundry, 53s.; Lincolnshire, 51s. 6d.; Derbyshire, 
52s, to 52s, 6d.; Staffordshire, 53s.; Middlesbrough, open brands, 








57s. 4d. to 57s. 7d. Scotch :—Gartsherrie, 57s. 9d.; Glengarnock, 
55s. 9d.; Eglinton, 55s. 3d., delivered Manchester. Scotch, 
delivered Heysham :—Gartsherrie, 55s, 6d.; Glengarnock, 53s. 9d.; 
Eglinton, 53s.; West Coast hematite, 58s, 3d.; Kast Coast ditto, 
56s., both f.o.t. 

Forge iron quiet. Lancashire, 51s, 9d.; Lincolnshire, 48s, 9d. ; 
Derbyshire, 493., equal to delivery Warrington. 

In finished iron there is no change to report. Quotations are :— 
Bars, £6 5s.; hoops, £7 to £7 5s.; sheets, £7 7s. 6d. 

The steel trade remains very steady, and there is little or no 
change to report in prices, English billets, £4 7s. 6d. to £4 10s.; 
German ditto, £4 5s.; hoops, £7 5s.; bars, £6 to £6 5s., delivered 
Manchester. 

Incopper, although the manufactured article remains unchanged, 
the raw material is somewhat lower. Sheets, £81 to £83; seam- 
less copper tubes, 10d. to 104d.; ditto brass, 83d.; rolled brass, 
73d.; copper wire, 9d.; brass wire, 73d. per lb. 

In the machine tool trade and in textile machinery makers are 
booked forward several months, and everything points to a long 
period of prosperity in this important branch of industry. 

In the coal trade there is decided dulness in the demand for 
househoid fuel, Demand for slack and burgy is strong, and there 
is a somewhat better demand for bunker coal. Quotations are :— 
Best house coal, 13s. to 14s.; seconds, 12s. to 13s.; common, 9s. to 
10s, Steam and forge coal: best, 8s. 3d. to 8s, 9d.; best engine 
fuel, 7s. 9d. to 83. 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. to 
6s. 2d.; common, 5s. to 5s. 9d. at the pit; screened coal, 9s. 9d. 
to 10s.; uuscreened ccal, 93, 3d. to 93. 6d., delivered Manchester 
Ship Canal, 

Barrow.—Although during the past week two days have been 
devoted to holidaying, there have been some good inquiries in the 
market, and makers have reason to expect that some good orders 
will result. The belief is, indeed, entertained that the hematite 
trade is on the eve of considerable improvement, and preparations 
with that view have been made by many of the makers in the 
district, but there has not been as much revival in the hematite 
pig iron trade as in other branches of the ironindustry. Generally, 
hematites are the first to feel the impetus of good trade, but of 
late years South Wales, the North of England and Scotland, have 
commenced to make hematites, and have come into competition 
with West Coast makers. Prices of mixed Bessemer numbers 
remain steady at 58s. 6d. per ton net f.o.b. Warrant iron is not 
quoted, but sellers are understood to want 58s. 4d. net cash. 
Warrant iron stocks have been reduced by the trifling parcel of 
89 tons, and now stand at 18,375 tons. Makers’ stocks are about 
30,000 tons, and in some cases are held to cover forward deliveries, 
There are 33 furnaces in blast. 

Iron ore is in moderate request at late rates, viz., 9s. to 10s. per 
ton net at mines for good average native sorts, 

The steel works in the district are closed for a week, and advan- 
tage is being taken of the interval to make certain necessary 
repairs, The market is steady so far as heavy steel rails are con- 
cerned, and makers remain fairly well off for orders. Prices are at 
105s. to 107s. 6d. per ton net f.o.b. Light rails and tram sections 
are neglected. Ship plates are in rather better request, and 
bnsiness is expected to improve. Hoopsare in fairly good inquiry, 
but merchant steel is quiet. 

Shipbuilders and marine engineers are short of work, and the 
new orders which have been expected have not yet come to hand, 
but there is reason to believe that the delay is owing to the settle- 
ment of preliminaries incidental to a big programme of new work, 
Vickers, Sons, and Maxim are putting down a new slipway, on 
which can be built the longest and heaviest vessel ever yet built, and 
arrangements have been completed for putting down at Barrow a 
new fitting-up berth in the docks, This looks like big business in 
the near future. 

Engineers outside of marine shops are busy, this being espe- 
cially the fact as regards submarines, projectiles, and gun 
mountings. Ironfounders are well employed. 

The coal and coke trades are quiet, and prices are low. Seeing 
that Cammell, Laird and Co, have purchased large quantities of 
German coke for use at their Workington blast furnaces, it is 
thought probable an attempt will be made by the railway com- 
panies concerned to keep the traffic from the Durham ovens by 
reducing the cost of carriage. 

Shipping during the past week at West Coast ports has been 
quiet, but the returns for the year so far show an increase of 
exports over 61,000 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TuIs has been a complete play week in the East End establish- 
ments of Sheffield, with the exception of several special establish- 
ments, 

Easter is one of the seasons which are utilised for repairs to 
machinery, alterations to premises, and similar purposes, and a 
good deal of this kind of necessary work has been gone about ; 
but the bulk of it is done at Whitsuntide, and August Bank 
holiday is another favourite interval. 

In the colliery districts most of the pits set down on the 20th 
inst., and while work was resumed in several instances on the 25th 
and 26th, the output will not bulk heavily even up to date. In 
house fuel current quotations were easily maintained before the 
holidays set in, owing to the succession of cold easterly winds and 
sharp hail showers, and the general desire of householders to lay 
in supplies before the stoppage. Stocks were thus well cleared, 
and the prospects of any diminution in prices are rather doubtful. 
Barnsley house, in which the largest business is done, fetches from 
10s. to 10s, 6d. per ton in the best qualities, secondary sorts being 
obtainable at varying rates, with about 9s. per ton as the average. 
These are pit-mouth prices, The brisk call on metropolitan and 
Eastern Counties account was fully maintained up to the 
holidays. 

For steam coal there is a fair demand. Such business as was 
done before the stoppage, and now being resumed, is regulated by 
the current railway contract price. We do not hear of any large 
shipping contracts being definitely settled, but there are many 
inquiries, and hopes of good business are thereby encouraged. 
The doubtful factor in the situation is the export business with 
Russia. The demand for the Baltic ports governs the situation. 
The prices now quoted are pretty much the same as prevailed last 
year. South Yorkshire brands ranging from 8s. to 8s. 6d. per ton 
at the pits. One important railway company has placed a portion 
of its contract for Derbyshire brands at the rate formerly paid, 
viz., 7s. 9d, per ton. Inquiries are proceeding with respect to next 
year’s supplies of gas coa] for certain Corporation gas departments, 
In the better class of small coal an active business is maintained 
with the Lancashire cotton and Yorkshire woollen districts. The 
coke trade is scarcely so brisk as formerly. Good smelting coke 
makes from 9s. to 9s, 6d. and 10s. per ton. 

Iron and steel do not show any signs of change. Though there 
is little buying in iron, prices remain relatively high, considering 
the general state of trade. Hematites are quoted as follows :— 
West Coast, 66s. to 67s, per ton; East Coast, 63s. per ton, less 24 
per cent. These figures show a slight weakening from those pre- 
viously reported. Lincolnshire foundry, 49s. 6d. per ton ; Lincoln- 
shire forge, 47s. per ton; Derbyshire foundry, 48s. per ton ; 
Derbyshire forge, 43s. 6d. to 44s, per ton. There is a fair trade 
doing in heavy steel forgings and castings, but not to the extent 
anticipated in view of renewed activity in the shipbuilding yards, 
With the exception of the special high-speed steels, there is no 
pressure in the steel departments generally. Railway material 
continues to be in disappointingly meagre request, 

The requirements of collieries are leading to a good deal of work 
on that account, and local manufacturers, who give attention to 
tramway specialities, have some good work in hand. Amongst 
work now placed is the order obtained by Hadfield’s Steel Foundry 








Company, Limited, for steel points and crossings, &c., required in 
the ‘lay outs,” and special work for Birmingham electric traction. 
The Blackpool Corporation is at present busy completing the widen- 
ing of the Promenade and the extension of the tramway system, 
for which Messrs. Edgar Allen and Co., Limited, Imperial Steel 
Works, are supplying material in points, crossings, &c. Some 
movement is repo in the engineering trades and moulding 
departments, but the condition of business still leaves much to be 
desired. : 

The lighter industries of the city keep in a very languid condi- 
tion. Reports from travellers in the various home districts are 
distinctly discouraging, nor is there any prospect of an early change 
for the better. Rather more business is reported on United States 
account, but here, again, the call is for specialities in cutlery and 
silver ware, which are outside the ordinary trade. Better business 
is being done with Canada and Australia, but the South African 
market does not revive with anything like the activity which was 
anticipated. The price of ivory is still rising, the principal buyers 
being from the Continent and the States, Sheffield purchases 
being restricted to absolute requirements. The cutlery houses are 
generally taking ten days’ holiday this Eastertide. ' 

The guaranteed fund for the visit of the Iron and Steel Institute 
to Sheffield in September now amounis to £5897 6s., and the 
donations promised to £145 10s. 








NORTH OF ENGLAND. 
; (From our own Correspondent.) 

Ow1nG to the holidays business generally has been very quiet 
this week, the only exception being that in the warrant market, 
and the majority of traders would have been pleased if operations 
had been slack there also, for they are speculative, and do no good 
to legitimate traders; on the contrary, they have a very detri- 
mental influence, for they induce so much uncertainty that enter- 
prise is checked, and users of pig iron will not ! where they can 
avoid it. The number of those who are profiting by the gamble in 
warrants is very few, and they, as a rule, have no practical connec- 
tion with the industry; legitimate trade, in fact, is suffering 
seriously for the benefit of afew speculators. The latter seem to be 
in a strong position, and they expect to push up prices of Cleve- 
land warrants a few shillings more per ton before they have done 
with the operations. So far, the general public have not engaged 
much in the gamble, and it is not likely that they will do so now, 
the prices being too high to allow them to realise much profit out 
of purchases made now. One indication that the general public 
are not extensive participators in the gamble is that fluctuations in 
the prices of warrants have not been wild, and when operators have 
been selling out at times they appear to have had the business 
under control. Those who are speculating in Cleveland warrants 
still have faith in the Americans buying up Cleveland iron, a view 
they have patiently held ever since the gamble commenced in 
October last. But Americans are not of that opinion, for they 
believe that all their requirements will be met by native furnaces, 
and that they will not need to import any pig iron from Europe ; 
it is more likely, on the a S they will be in a position 
to export iron, for the output is being very largely increased. 

Cleveland warrants have this week touched higher prices than 
have been known since the speculators took hold of the market in 
October ; in fact, there has been no such price reported for more 
than three years. Up to5ls. 7d. cash has been given, a rate much in 
excess of that which actual consumers can afford to pay. There 
can be no doubt that Cleveland has lost a large amount of trade 
owing to these operations in warrants, and the consumption of 
Cleveland foundry iron is certainly smaller than it has been for 
several years, notwithstanding that there is a general revival of 
trade in the iron and steel industries. But Cleveland does not get 
its usual share of the increased business, for consumers find they 
can obtain supplies of cheaper iron elsewhere. Cleveland 
ironmasters do not see.their way to lower their prices to 
which the consumers will give because they can sell to speculators 
most of what they are free to sell, and the speculators are not so 
particular about the prices they pay, and will give considerably 
more than the actual corisumer is in a position to pay. Practically 
all that the speculators buy goes into the public warrant stores, 
and in all probability will come back upon the market when prices 
fall to compete with what producers have then to sell. It is very 
likely that the present output would not have been too large if 
legitimate trading had regulated the prices here, for then other 
districts would not have successfully competed. 

The prices of Cleveland G.M.B. pig iron have not been put up 
to the same extent as those of warrants, for when 5ls. 9d. cash 
was paid for the latter, producers were selling No. 3 Clevelandjpig 
iron at 49s. per ton, but even that was too high when it is com- 
pared with what Lincolnshire and other competing ironmasters 
are taking. Lincolnshire pig iron is going rather freely from 
Grimsby into Scotland, where little else than Cleveland iron used 
to be imported, and even Northamptonshire iron is being sent. 
No. 1 Cleveland is now quoted at 51s,, No. 3 at 49s. 6d., and No. 4 
foundry at 47s. 6d. he lower qualities are relatively much 
cheaper, yet it is difficult to dispose of the little that is produced. 
No. 4 forge can readily be obtained at 44s., mottled at 43s. 6d., 
and white at 43s. per ton. ; 

The hematite iron market is not much affected by the speculative 
operations that are so detrimentally affecting the Cleveland iron 
market. Prices are, therefore, well maintained, though at a 
relatively lower level than rules for Cleveland foundry iron. For 
mixed numbers East Coast hematite pig iron 55s. 6d. per ton will 
be accepted for prompt deliveries, but 56s. is quoted for forward, 
and No. 4 is at 52s. Rubio ore cannot well be bought under 
lds. 6d. per ton c.i.f. Tees, and is not likely to be obtainable 
at less. 

The April shipments of pig iron from the Cleveland district are 
most unfavourable, in fact they have not been so bad for ten years, 
there being heavy decreases in the deliveries to Scotland and the 
Continent, more especially Germany, and an improvement can 
hardly be expected as long as the present high prices are quoted. 
Up to 26th they reached 70,131 tons, as compared with 61,345 
tons last month ; 89,411 tons in April last year, and 85,503 tons in 
April, 1903. The stock of Cleveland iron in Connal’s public 
warrant stores continues to increase as fast as ever, 385,165 tons 
being held on the 26th, or 49,723 tons increase this month. 4 

As a rule producers of finished iron and steel speak well of their 
business; they are well supplied with contracts, but manufac- 
turers of finished iron are rather troubled by the high price of 
Cleveland iron, as are also the founders, who have to pay so 
much more for their pig iron yet cannot secure any more for their 
produce to make up for it. The steel manufacturers are not that 
way troubled, for they can get their hematite iron at fairly reason- 
able prices, The improvement in the rail trade is maintained, and 
the holidays at the rail mills have been short this year. At most 
of the other finished iron and steel works operations have been 
suspended only two days, but in some cases the holidays are extend- 
ing over the whole of this week. Heavy steel rails are quoted at 
£5 5s. net at works. Steel ship plates are at £5 17s. 6d.; iron ship 
plates, £6 2s. 6d.; steel ship angles, £5 10s.; iron ship angles, 
£6 7s. 6d.; packing iron, £5; steel joists, £5 7s. 6d.; steel bars, 
£6 5s.; iron bars, £6 7s. 6d., all less 24 per cent. f.o.t. Cast iron 
railway chairs can be bought at £3 10s. net, but the demand has 
not improved for them to the same extent as it has for rails. For 
steel sleepers the inquiry is better, but the improvement has not 
been equal to that reported for rails. Messrs. Thomas Summerson 
and Sons, Limited, Albert Hill Foundry, Darlington, have secured 
a large order for built-up crossings and switchings for the Burmah 
railways, for which system an order for six large steam hoists has 
been given to Messrs. Clarke, Chapman and Gurney, Limited, 
Gateshead-on-Tyne. The East Indian Railway Company have 
ordered a large quantity of brass locomotive boiler tubes from the 
Tyne Brass and Copper Tube Manufacturing Company, as well as 
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cast and shear steel from Sir W. G. Armstrong, Whitworth and 
Co., Limited. 

The new steel works at Cargo Fleet are to be opened next month, 
but only the melting department can be started, as it will be some 
months before the rolling mills are ready. In the meantime, steel 
ingots will be produced which can be utilised for rolling into the 
finished article at the other works which are in alliance with Cargo 
Fleet. The two new blast furnaces are running very well, and 
No. 1, which was blown in half a year ago, is now producing 1300 
tons of Cleveland pig iron per week. It is expected that each 
furnace will shortly turn out 1500 tons weekly, or double the 
average of the district. 

While the business in the coal trade this week has been quiet, 
there are good prospects, and the early future is generally 
regarded as encouraging. Prices are thus firmer, and there is not 
a great deal of coal offe.ing for sala for delivery next month. For 
best steam coal 9s, 3d. per ton f.o.b. has now to be paid, and for 
seconds 8s. 6d., while small steam coals are at 4s. 9d., but it is 
somewhat citicult to secure supplies of the last named. On the 
whole, there is little prospect of prices easing at any early date. 
Gas coals are ia fair request for early delivery, and 8s, 14d, f.o.b. 
has to be paid for best qualities, with 7s. 9d. for seconds. It is 
usual for prices of gas coals to ease at this period of the year, but at 
present there are no signs, and shipments are good. Coking coal 
is about 8s, 6d. per ton, and the demand for it has improved, as 
there is more coke being consumed, as well as more being 
exported. Foundry coke realises 16s. 6d. per ton f.o.b., and for 
medium coke lds. 3d. per ton is paid for delivery at the Middles- 
brough furnaces, or equal thereto. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch iron and steel trades have to a considerable extent 
been affected by the holidays. The iron market was closed from 
Thursday until Tuesday, and in the Glasgow district Monday was 
observed as a general holiday, all kinds of work being suspended. 

At the end of last week the pig iron market was very strong, 
and transactions were done at prices which showed an advance 
on the week in the Cleveland warrants of about Is. per ton. The 
market was again very strong in the early part of the present 
week, with a further decided advance in prices. It is notable 
that the demand has been mainly for cash iron, which has sold at 
higher rates than for future delivery. 

Business has been done in Cleveland warrants at 51s, 6d. to 
51s. 9d. cash, 51s. 6d. for delivery in seventeen days, and 51s. 8d. 
to 50s. 14d. one month. Standard foundry pig iron is quoted 
47s. 6d. to 47s. 8d., Scotch warrants at 54s. 14d., and Cumberland 
hematite at 58s. 6d. per ton. 

The prices of Scotch makers’ iron are steady. G.M.B., f.as., at 
Glasgow, No. 1, is quoted 54s.; No. 3, 52s.; Carnbroe, No. 1, 
56s.; No. 3, 53s.; Clyde, No. 1, 58s.; No. 3, 53s. 6d.; Gartsherrie, 
No. 1, 58s. 6d.; No. 3, 54s.; Summerlee, No. 1, 583. 6d.; No. 3, 
54s.; Calder, No. 1, 58s. 6d.; No. 3, 54s.; Langloan, No. 1, 64s.; 
No. 3, 55s.; Coltness, No. 1, 64s.; No. 3, 54s.; Glengarnock at 
Ardrossan, No. 1, 59s.; No. 3, 54s.; Eglinton at Ardrossan or 
Troon, No. 1, 54s. 6d.; No. 3, 52s.; Dalmellington at Avr, No. 1, 
56s.; No. 3, 51s ; Shotts at Leith, No. 1, 59s.; No. 3, 54s.; Carron 
at Grangemouth, No. 1, 593.; No. 3, 54s. per ton. 

There is a steady demand for Scotch hematite pigs, which are 
quoted by merchants 60s. per ton, for delivery at the West of 
Scotland steel works. 

In the course of the past week the stock of pig iron in Glasgow 
warrant stores has been increased by upwards of 900 tons, the 
whole of the increase being standard foundry pig. At the time 
of writing the store contains 23,243 tons, of which 17,998 tons is 
ordinary warrants and 5245 tons standard foundry pig iron. The 
general impression seems to be that prices are now too high for 
shipment, and that there is likely to be a further increase in the 
warrant stores. 

One furnace has been transferred from ordinary to hematite 
iron at Calder Ironworks and an additional furnace has been put 
on hematite at Eglinton Ironworks. There are now 43 furnaces 
making hematite, 37 ordinary, and 6 basic iron, the total of 86 
furnaces thus blowing in Scotland comparing with 85 last week, 
and 86 in the corresponding week of last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5783 tons, against 7394 tons in the corresponding week, 
showing a decrease of 1611 tons. The aggregate shipments since 
the beginning of the year amount to 87,034 tons, which is 3488 tons 
less than in the corresponding period of 1904. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 9044 tons, compared with 14,882 in the corre- 
sponding week, showing a decrease of 5838 tons. 

The position of the manufacturing trades is fairly encouraging, 
there being in not a few departments a steady intlow of orders. 
There is, however, considerable restlessness among the working 
classes, and several unfortunate wages disputes are causing a good 
deal of interruption to work. The patternmakers in the Clyde 
engineering trades are on strike for an increase of wages, and an 
agitation is proceeding among the shipbuilding operatives for a 
change from fortnightly to weekly pay days. 

A large order for mining plant for South Africa, said to amount 
to about 8000 tons, has been placed in this district. Several new 
shipbuilding orders are also reported, and as further sales of 
vessels have been made to foreign owners, the way is being cleared 
for additional shipbuilding. There is a possibility of this being 
interfered with, however, by labour disputes. 

The steel makers have been maintaining the combination prices 
for sales in Scotland, but they are reported to be underselling for 
delivery in England. On the other hand, merchants are said to 
be underselling the makers here to the extent of about 2s, 6d. per 
ton. 

It is reported that an order for six large engines for Egypt 
has been received by the North British Locomotive Company, 
and that these will be built at the Atlas Works, Springburn. 

There have been good deliveries of coal notwithstanding the 
holidays. The total shipments of coal from Scottish ports in the 
past week amounted to 239,152 tons, compared with 224,754 tons 
in the preceding week, and 644,623 tons in the corresponding 
week of last year. The business with the Continent has been 
fairly good, and long-distance cargoes have likewise turned out 
very well. There is, however, a very large supply of coal, and 
prices are depressed, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue holidays interfered as usual with the coal trade, and as the 
colliers had three days’ leave granted, the prospect of a poor out- 
put for the week is certain. Still, as I stated last week, the 
sidings were so well filled that even the increased demands to meet 
needs of shippers were well met, and nothing like scarcity is 
expected for the increased business this week. 

Speaking to a representative of a great firm, with offices at 
Cardiff and in the North of England, he remarked, concerning the 
largeness of present output, that even with the great war demands, 
which have been met, the price barometer was scarcely affected. 
Fluctuations of 3d., and sometimes of 6d., were all that were 
experienced. Now, he added, there is a certain rigidity about 
13s. for best steam, which is very suggestive. And he was of 
opinion, judging from other indications as well, that prices would 
drop into the 12s. rut, clinging perhaps for a time near 13s., but 
downward tendency was clear. 

This is borne out by the figures quoted in connection with the 
great Italian railways contract for 300,000 tons Monmouthshire 





coal, It is said that quotations as low as 18s, c.i.f. were offered. 
Most of the leading Cardiff shippers are tendering. It is 
rumoured that Pyman, Watson and Co. were the lowest, but the 
decision will not be known for a few days. 

There was a little pressure in clearing at Cardiff before the 
holidays, though on the last day the total did not touch 50,000 
tons. On the whole, the week’s total was large. Newport also 
had a large total ; but Swansea’s was very small. 

Small steam continues high, and seems likely to touch 9s. One 
reason for this is the animation in the patent fuel trade. Swansea 
keeps the lead, closely followed by Cardiff and Port Talbot. 
Lately Newport totals have improved. With respect to Port 
Talbot, further developments of this trade are likely. The Brazils 
and River Plate are large buyers. 

Some friction is occurring amongst colliers in the Forest of 
Dean, and a strike amongst a few hundred men is announced. 
The pit is the New Pit, Lydbrook, in the ownership of the firm of 
R. Thomas and Co., well-known tin-plate manufacturers in 
Carmarthenshire, Glamorganshire, and Gloucestershire. It is 
hoped that the difficulty is only temporary, especially in face of 
the deep gate developments of the Forest, which are again to the 
front. 

I have heard very little comment about the stop-day result ; the 
colliers tardily accept the situation. 

In the Lilanelly district the movement on the part of a London 
firm to work 180 acres of the finest anthracite is announced. 

At Pontardawe the prosecution of eleven men for a breach of 
rules has resulted in the intliction of small fines. There has also 
been a conviction by colliery authorities for the use of a safety 
lamp which had nogauze. These and recent incidents in the coal- 
field, while attesting the existence of a percentage of carelessness 
amongst the men, yet show that in the best interests of colliers 
the rules, Imperial and local, are strictly insisted upon. 

Coal business at Cardiff was practically resumed on Wednesday, 
but even then there was a poor attendance on ’Change. Arrivals 
are coming in freely, and a busier time is anticipated. Quotations 
issued were :—Best steam, 13s. to 13s. 3d ; best seconds, 12s, 3d. 
to 12s. 9d.; seconds, lls, 6d. to 11s, 9d.: drys, 11s. 9d. to 12s. 3d. 
Best smalls, 8s. 6d. to 8s. 9d. Best ordinaries, 7s, 9d. to 8s. 3d.; 
seconds, 7s. 3d. to 7s. 6d.; inferiors, 6s. 6d. to 7s. Mon- 
mouthshire: Best large, lls. 6d.; best ordinaries, 11s, to lls, 3d.; 
seconds, 10s. 3d. to 10s. 9d. House coal: Best, 16s. 9d. to 17s.; 
best ordinaries, 13s. 6d. to 14s. 6d.; seconds, 103, 6d. to 13s,; 
No. 3 Rhondda, 13s. 6d. to 13s. 9d.; No. 2 Rhondda, 10s. to 
10s. 3d. Patent fuel, 13s, to 13s, 3d. Coke, 16s. to 21s. 6d. 
Pitwood, 16s. 9d. to 17s. 

Something like a revolt against conciliation boards has been 
shown lately by the tin-plate workers of the Amman-Dulais, a large 
district in Carmarthenshire and bordering county, extending from 
Brynamman to Llangenneck. The workmen at a large meeting 
passed a resolution as follows :—‘‘ That we, the workmen of the 
Amman-Dulais district, take a fortnight’s holiday in the early part 
of July, whether the Conciliation Board will concede it or not.” 
At most, if not all, of the tin-plate works the only cessation at 
Easter was on Easter Monday; the result was a fair total of 
63,288 boxes sent from works. Shipments were large, 85,982 boxes, 
and stocks now stand at 207,499 boxes, as compared with 
230,193 boxes the previous week. Up to Saturday noon the tin- 
plate business was active in all departments. Steel smelting was 
continued with only a stoppage on Monday, and the supply of local 
tin bars was well maintained. Black plate has figured largely of 
late. Copper smelting was suspended from Thursday to Tuesday, 
Spelter workers have had no holiday of any account. 

The leading topic on ’Change, Swansea, is the unusual stocking 
taking place of Cleveland pig, and the speculation attendant. 
Some believe that the issue will be serious; but, on the other 
hand, others predict good results. One fact is certain, that so 
great an accumulation has not been known for years. In hematite 
pig there is a fair business, and Scotch is in a satisfactory condition. 
Middlesbrough is higher by 7d.; others remain at late quotations. 

In the iron and steel trade good business continues. Ebbw Vale 
has a record in blast furnace work ; Blaenavon is preparing to add 
to its furnaces; and progress is going on in the same way at 
Dowlais, where a furnace of great capacity is shortly to be ready. 
Merchant bar iron and merchant steel bars are not turned out to 
any but a small extent in the Swansea district, but steel bar for 
local consumption is in fairdemand. In the Swansea district it is 
reported that tin-plates are recovering from the slight depression 
of late. 

On ’Change, Swansea, it has been commented upon that basic 
steel is coming into note at competitive works; that the quality 
of this class of steel appears to be betteradapted for its malleability ; 
and that it is of increased need in structural sections, in girders, 
and channels, now being turned out at low prices in Scotland and 
the Midlands. 

It will be remembered locally that when basic steel first came 
into use the late Mr. Menelaus predicted serious times for many 
works in Wales. 

Latest quotations:—Pig iron, Glasgow warrants, 54s. 3d.; 
hematite, 58s, 3d.; Middlesbrough, No. 3, 51s. 4d.; Welsh bars, 
£5 17s. 6d. to £6 2s. 6d.; sheetiron, £7 17s. 6d. to £8: steel sheets, 
£7 10s. to £7 15s.; Bessemer bars, £4 6s. to £4 6s. 6d.; Siemens, 
£4 7s. 6d. to £4 8s. 6d. Steelrails: Heavy, £5 to £5 5s.; light, £6 
to £6 5s. Tin-plates: Bessemer steel coke, 12s. to 12s. 3d.; 
Siemens, 12s. 3d. to 12s. 6d.; ternes, 22s. to 24s. 6d.; best charccal, 
13s. 6d. to 14s. Big sheets for galvanising, 6ft. by 3ft., £8 10s. to 
£8 17s. 6d.; finished black plate, £8 to £8 12s, 6d. Block tin, 
£140; lead, £12 18s. 9d.; spelter, £24 2s, 6d.; copper, £66 7s. 6d.; 
iron ore, 14s, 3d. 

On ’Change, Swansea, it was reported midweek that there were 
no changes in value of anthracite coal, which may be taken as 
similar to last week, best ranging at 19s. for best malting, and 
seconds 16s. Big vein is at lls. 3d. to 11s, 6d.; red vein, 9s. 9d. 
to 10s.; cobbles, 15s.; nuts, 16s. to 17s.; peas, 1ls,; rubbly culm, 
still low, 5s. 6d. to 5s. 9d.; duff, 3s. 3d. to 3s. 6d. Steam coal is 
quoted from 12s. to 12s, 6d., seconds at 10s.; bunkers, 8s. 9d. to 
ine 6s. to 7s.; No. 3 Rhondda, 14s, Patent fuel, 11s. 6d. 
to 12s, 

The dangers of the Bristol Channel are being discussed in the 
Newport district, and the necessity for a harbour of refuge advo- 
cated. The Mayor of Newport favours a ‘‘ half-way house ” in the 
neighbourhood of Bideford. It is very likely that prominence will 
be given to the subject shortly. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Last week's business in iron and steel, both raw and finished, 
may be reported as satisfactory, though heavy contracts continus 
to be rather scarce, but confidence appears to be increasing all 
round, and much firmness could be noticed in the different depart- 
ments. 

On the iron market in Silesia orders for delivery in the present 
quarter increase, which shows that the fairly large purchases made 
in February and March were for immediate consumption. The 
tendency in the pig iron trade is all in an upward direction, the 
demand for foundry and forge pig having steadily improved of late, 
and the prices realised are more satisfactory than before. Also 
scrap iron has exhibited symptoms of improvement, both as regards 
prices and demand, and in the malleable iron department a 
healthy activity is going on, inland as well as foreign orders coming 
to hand freely. Sheets are stiil more briskly called for than heavy 
plates, though recently some slight improvement could be noticed 
in the last-named article. A lively trade is done in girders, and 
rails are in streng request. 

The Borsig Ironworks in Upper Silesia have given notice that 
they propose to leave the Steel Convention at the end of 1905; 





but the opinion is said to prevail that an agreement will be arrived 
at with these works before long. 

The output of pig iron in Silesia was for March of present year 
69,692 t., against 61,971 t. in February, and 64,021 t. in March, last 
year ; 7822t. were foundry pig, 2593 t. Bessemer, 20,608 t. basic, 6928 t, 
steel and spiegeleisen, and 31,741 t. forge pig. Since the beginning 
of the year 199,530 t. have been produced, against 189,897 t. in 
the year before. Exports were, for March: 20 t. Bessemer, and 
13 t, steel and spiegeleisen, while since the beginning of the year 
78 t. have been exported, all to Russia, against 1761 t. in the same 
period the year before. 

An all-round improvement is reported from the various branches 
of the Rhenish-Westphalian iron industry, which though compara- 
tively slight as yet, is expected to lead to a more vigorous trade 
being done later on. The building department is well employed, 
and at the engineering and construction shops increasing activity 
could be noticed last week. Owing to this the Steel Convention 
has raised the figures of contribution for bars and plates 5 per 
cent. The Union of Rhenish-Westphalian hoop mills resolved to 
raise the prices for orders of less than 50t. M. 2 p.t., while for 
larger contracts the former quotations would be maintained. 

The Prussian Railway Minister has commissioned the Railway 
Administration, Berlin, to negotiate with the shops that are 
engaged for the State Railways concerning the supply of 613 
passenger, 115 freight cars, and 3950 goods wagons for the new 
Johannisburg-Liitzen-Augerburg line. When added to the 1070 
passenger, 353 freight cars, and 9630 load wagons already ordered, 
the requirements for 1905 will be 1683 passenger, 468 freight, and 
13,580 load cars. The said orders have to be delivered by 
March 31st of next year. 

An animated business was done on the Silesian coal market in 
engine fuel, inland demand and that from Austria-Hungary 
having been very lively and regular upon the week. The condi- 
tion of the coke market remains fairly good, while house coal is in 
languid request. 

In Rheinland-Westphalia sales in house fuel also have consicer- 
ably decreased, and as there has been only a moderately good demand 
coming in for engine coal, the general state of the coal market has 
been lacking in firmness and animation. The working staff at 
some pits is even reported to have been reduced. 

Meetings are to arranged for the purpose of drawing up 
petitions to the Reichstag concerning the alterations of the new 
mining laws, 

The crude iron market in Austria-Hungary is firm and lively, 
Malleable iron has also shown more strength, and the business in 
finished iron and steel was more favourable than before, only 
prices are complained of as being unremunerative. 

Coal and coke were in moderately good demand in Austria- 
Hungary last week. The movement among the colliers is being 
watched attentively, but has not given cause for any serious 
apprehensions yet. As usual, the question is one of wages. 

For pig iron and for semi-finished steel a firm tone prevails in 
Belgium, and this may lead to more satisfactory prices being 
qucted for finished iron as soon as the general condition of the 
market seems to favour an advance in quotations. 

There has not been any specially interesting feature noticeable 
in the coal trade of Belgium; a steady, somewhat quiet sort of 
business is being done in engine, but more especially in house 
coal. At a pit of the Belgian Coal Company near Mons an 
explosion occurred on the 11th inst., causing the death of seven 
men, while one received injuries. 

In France a moderately active trade is done in iron and steel, 
and the coal market, too, has been pretty strong. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Two more instances of the futility of the Arbitration Act in 
New South Wales have been experienced. In one case nearly the 
whole of the collieries at Newcastle were laid idle for several weeks 
in consequence of the miners stopping work in sympathy with the 
wheelers, who had “struck” against a reduction in wages con- 
sequent upon the reduction in the selling price of coal. The other 
case was an appeal by the employers against the stoppage of work 
on King’s birthday by the coal lumpers because double time would 
not be paid. In both cases the men were absolved from any 
penalty. 

Other cases have also cccurred where the Arbitration Court's 
ruling on granting the common rule, preference to unionists, Xc., 
have been quashed by the Supreme Court, through the former 
exceeding their jurisdiction. 

The estimated population of the Commonwealth of Australia on 
31st December last was 3,985,063. 

The New South Wales Harbours and Rivers Branch give the 
following statements of the operations of the various dredges that 
have been working for the twelve months ending 30th June, 
1904 :— 

Ladder Dredge. 


| 


Tons 
lifted. 


Where 


Material 
dredging. lifted. 


Hours 
dredging. 
Hours 
working. 
Expendi- 
ture. 





£ 
| 409,290 | 1844 | 2492 | 3635 


5041 


Mud and 
sand 
ditto. 


Sand, mud, | 
and stone | 


Samson ..| Newcastle 


2001 | 2422 


| 2408 


Newcastle <5 | 553,610 | 
309,600 


= = Sand, mud,| 185,070 | 147 | 2410 | 3807 
(Lower flats), and shell | | | 


Hunter .. Es | 1671 | 3505 


Vulcan 





Sand Pump Dredge. 





Sand, stone 430,842 | 
82,146 


Dorus | Manning 


river 
..| Richmond 

} river 
..| Newcastle 
Glaucus .. ” | ” 


Indurated 
san 
Sand 


Dictys 
1836 2406 | " 
1958 3455 | 4580 | 


Antleon ..| Several ” | 223,950 | 518 2494 | 5316 
| rivers | 


Groper | 223,483 


| 706,065 


| | | 





Combined Grab and Sand Pump Dredge. 


| 
Bellinger | Sand, clay, 
& Macleary| mud, and 


| river ravel 
.. Tweed river) Sand, mud,| 49,157 
and clay 
85,286 | 1523 | 2558 
| 





88,171 | 1467 | 2027 | 1797 | 


| 1050 | 2748 | 1998 | 
| 1603 | 
| | 


Moruya | Sand, clay, 
and shell 


| | 


Grab Dredge. 
| g10 | 5-60 


| | 
39,026 | 2395 | 8262 
16,765 | 1478 | 2586 


Bellinger | Sand and 
river shingle | 
--| Nambucca| Gravel 


| river 
Upsilon ..| Newcastle |Sand, stone,! 27,000 | 2467 | 3498 
and ballast 


649 9-29 


1276 


' 


Iota .. 
11-84 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, April 11th. 

Tne extraordinary activity of crude iron continues to be the 
feature of the market. The activity is partly due to the slight 
yielding in prices for late deliveries ranging from 25 to 50 cents 
per ton. This disposition to yield a litile is probably due to the 
signs of increasing capacity which will be available later in the 
year, as well as to the fact that present margins are satisfactory, 
and that it is bad policy to crowd prices to the highest possible 
limit. ‘'raasactions in all markets during the past week, so far as 
authentic reports have been obtained, foot up about 120,000 tons, 
though some estimates put these figures a little higher. All kinds 
of crude iron have participated, and there is still a heavy tonnage 
under negotiation, some of the inquiries coming from manufacturers 
of agricultural implements and from manufacturers of machinery 
and engines. Purchases have been made by eastern steel plants 
during the week of 20,000 tons of basic iron to be delivered late in 
the year. Other heavy transactions are pending. There is also 
a heavy demand for iron from pipe works, from hardware manu- 
facturers, and from engineering plants, and the purchases of crude 
iron for these consumers foot up some 40,000 tons. The inability 
of the larger manufacturers promptly te meet urgent requirements 
has started negotiations with British concerns, and it is believed 
that contracts will be shortly placed for structural material for the 
earliest possible delivery in British mills. 

There is a great urgency for structural material and steel plate 
for general construction purposes, including plate for steel cars, 
The railroad companies are also placing large orders for steel rails, 
the tonnage for the past week aggregating some 30,000 tons, with 
orders for 20,000 tons pending in the North-Western Territory. 
The same activity prevails in bar and sheet mills, and indications 
are visible on every hand of a continued heavy demand. 

The copper exports from New York and Baltimore for the past 
week were 8902 tons; the estimated exports for this month are 
estimated at 25,000 tons, Exporters are closely observing possi- 
bilities of peace in the Orient, knowing that that outcome will 
have an important bearing upon the copper markets. Lower prices 
are anticipated, but the domestic consumption continues about as 
usual. The tin market is quite active, and domestic consumers 
bought large quantities during the week on a basis of 30-65 for 
spot lots. The tone of the pig lead market is stronger, and the 
Jand has improved. Reports from the Green copper mines in 
Mexico state that the montbly production is 6,000,000 tons of 
copper. The entire market is very strong, and consumptive 
requirements are growing under the expansion of industrial 
activity, the great activity jn railroad construction, and the extra 
ordinary activity in all lines of building. 


New York, April 18th. 

There is less than a week's supply cf pig iron in this country. 

The consuming interests are dependent on shipments made day 
by day. There is a very urgent demand for spot lots by the 
smaller buyers who are running in a hand-to-mouth way, and whose 
requirements are in danger of being side-tracked in the near future. 
The question of building additional blast furnaces naturally comes 
up at a time like this. The United States Steel Corporation has 
tinally determined upon uilding a blast furnace at Mingo, Ohio, 
which will have a capacity of about 600 tons per day. Other blast 
furnace building schemes are under consideration, and it would 
seem that the decision will be in favour of construction, because of 
the acute conditions which have arisen and which are manifesting 
themselves in importing Englishiron. The present demand involves 
deliveries up as late as the fourth quarter of the year. The larger 
buyers are pressing their demands most urgently. During the past 
few days large quantities of pig iron have been contracted for, the 
estimates of the amounts varying from 125,000 to 160,000 tons basic 
leads. Southern foundry is far oversold. Finished products, such 
as merchant steel, merchant bar, and all kinds of sheet iron are in 
active demand, and contracts for forward delivery are being made. 
The urgency for plate material is so great that the Cambria Steel 
Company has determined upon the construction of a universal 
plate mill, which will be in operation next January. That com- 
pany will also erect a large structural steel frame building. Con- 
tracts for equipment of this mill have already been placed. 

The exports of copper for the first four months of this year will 
probably exceed those of same time last year. Foreign consumers 
have purchased heavily for April and May shipments. The 
Chinese demand is due principally to the coinage of large quan- 
tities of copper coins. The present estimated requirements for 
this purpose are 40,000 tons. The estimate of the consumption of 
domestic consumers for 1905 is that 30,000 additional will] be 
required this year over last. It is estimated that production and 
imports will be 50,000 tons heavier than last year. Tin has been 
shaded in price during the past week in sympathy with £5 in the 
price of spot tinin London. The recent trading in tin has been 
for tin afloat from the Straits. The market for lead is steady, 
and there is no change in prices. The tone of the entire market 
is strong, and consumption is galloping ahead. The producing 
capacity is strained, and no improvement in the present condition 
is possible for some time. The railroad interests are hastily con- 
tracting for additional motive power and rolling stock. The 
establishments turning out locomotives and cars are working at 
their greatest capacity. 








CATALOGUES. 


C. C. DUNKERLEY AND Co., Limited, Store-street, Manchester. 
—This is a neat pocket-book containing a list of iron and steel 
always in stock, together with sizes, weights, kc. Some useful 
tables of weights are also included. 


MATHER AND Piatt, Limited, Manchester.—We have received a 
copy of the second edition of a pamphlet dealing with friction 
clutches and shaft couplings. It has been revised, and is now 
admirably illustrated by new half-tone blocks. 

MATHER AND PLattT, Limited, Manchester. Second edition of 
Artesian Wells and Bore-holes catalogue.—This is an unusually 
instructive trade publication, and contains much useful informa- 
tion on modern methods of boring for water supplies. 

Lowca ENGINEERING Company, Limited, Whitehaven —Cata- 
logue B, which has reached us, contains a number of illustrations 
of the various types of plant for which these works are laid out. 
These include locomotive and stationary engines; colliery, surface, 
and coal-handling plant; blast furnace and steel works plant; 
boilers and riveted work. 

ALLEY AND MACLELLAN, Limited, Glasgow.—Catalogue No. 7, 
* Air,” is devoted to the ‘‘Sentinel Junior ” belt and motor-driven 
air ioe grup and vacuum pumps. This type of machine is 
intended for use where only a small amount of compressed air 
is required, or where compressed air is not constantly used. The 
machine is completely enclosed. 

LINDE BritIsH REFRIGERATION Company, Limited, 35, Queen 
Victoria-street, London.—A neat catalogue just issued by this 
firm contains particulars and well executed illustrations of a few 
types and applications of the Linde and Lightfoot systems of ice- 
making and refrigeration. We understand that over 5800 instal- 
lations have already been supplied by the above firm. 

INTERNATIONAL STEAM Pump Company, 114, 116, and 118, 
Liberty-street, New York.—This company has sent us illustrations 
and particulars of two high-speed air compressors designed for 
direct coupling without gears to an electric motor and a gas engine 
respectively. The modifications of air valve gear, enabling the 
cperation of compressors economically at such speeds as 120 to 170 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D, Roots, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridgment is not iilustrated the Specification is without drawings. 

Copies of Specisications may be obtarned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The firat date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end af the abridgment, give notice at the 
Patent-Ojice of opposition to the grant of a Putent. 





TURBINES. 


7069. March 23rd, 1904.—IMpROVEMENTS IN AND RELATING TO 
Turbines, H. H. Lake. Communicuted by Arthur Patschke, of 
106, Hinghergstrasse, Miilheim, Germany. 

The specification describing this invention contains six figures, 
of which Fig. 1 is a vertical longitudinal section through an elastic 
fluid turbine. The periphery of the drum A is provided with 
cavities a, which terminate in narrow holes ¢ passing through 
the drum wall. A very narrow clearance is left between the drum 
A and cylicder B, The two covers C extend into the drum A, and 
leave two annular spaces b, which communicate with the valve 
box G by two ports e. On the inside of B two oppositely-inclined 
spiral grooves /, i} are provided, which merge at f! into a single 
channel, communicating by a port hk with G. The other ends 
of these two grooves communicate by two ports i}, hi with G. A 
hollow piston valve y controls the ports k and /!, the valve being 
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provided with ahand lever x. To start the turbines the valve g is 
brought into the one extreme position, in order to open the porth. 
The elastic fluid admitted through the inlet / then passes through 
i, and along the grooves i and 7!, and acts tangentially upon the 
opposed parts of the walls of the cavities a,a. The spent fluid 
escapes through the narrow holes ¢ into the annular spaces ), and 
thence through the outlets &. To reverse the turbine the band 
lever x is turned to close the port i, and to open the two ports i. 
If desired, two additional ports 4 are arranged to admit a larger 
quantity of fluid. A modification is shown in which, in order 
better tc utilise the surface of the drum, the latter is provided on its 
end faces, and on its internal surfaces, with cavities, in which case 
the drum is made hollow, and the covers are provided on their 
internal end faces, and on the cylindrical surfaces of their internal 
extension, with spiral grooves.—A pril 13h, 1905. 


INTERNAL COMBUSTION ENGINES. 


11,388. May 18th, 1904.—IMPROVEMENTS IN GAS AND EXPLOSIVE 
Vapour Morors, A. R, Bellamy, Fordsburg, Edgeley, Stock- 
port, Cheshire. 

The object of this invention is more effectively and simply to | 

operate the gas and charze valves. There are four figures. | 

Fig. 1 is an end elevation of the cylinder and valve gear. The 

essential feature consists in the provision of a main plunger or rod 

a, which slides in bearings J, carried by the cylinder end ce. Upon 


side to the other by means of the governor z, according to the 
speed of the engine. The gas tap y and the air check z regulate 
the quantities of air and gas admitted.—A pri/ 13th, 1905, 


GAS PRODUCERS. 


7347. March 28ch, 1904.—IMPROVEMENTS IN Process AND APrPa- 
RATUS FOR GENERATING COMBUSTIBLE GAS FROM HyDROCAR- 
BONACEOUS AND OTHER SOLID FUEL, Benjamin H. Thwaite, 29, 
Great George-street, Westminster. i 

The process consists in maintaining a column of solid fuel in a 
state of graduated and inverted combustion, the combustion being 
commenced at the upper level of the fuel by allowing certain pro- 
portions of air to enter sufficient to evolve the more volatile of the 
hydrocarbons. By a secondary admission of air at a lower level 
further combustion is effected by which the temperature of the 
fuel is maintained in a comparatively high degree of incandescence, 























N° 7,347 6 ae 
Dihh 
r 
9 
see 
c AN 
a7 
YY 
Yj 
Ye 
mY 
G 
CaN J 
Tete Nom bas 
Sedma 





ve 





The direction of combustion is downward in both cases. There 
are four figures. Fig. 1 is a vertical section. The combustion 
| takes place in the vessel A, the outer shell B cf which is of steel or 
iron, internally lined with refractory materia]. At C are air supply 
inlets to the lower quantity of fuel. The primary air supp!y D is 
at the air inlet F, having a regulating valve C. The valve D is 
fitted to the side of the charging hopper H. At the base and in 
the centre of the gas generating vessel is a gas outlet J, formed cf 
| a gas pipe having a conical headpiece L of steel, carried by the 
| bracket M. From this bracket are suspended the bars N, the 
object of which is to keep the outlet unobstructed. The ends of 
the bars N dipinto the bath O. The direction of flow of the gas pro- 
duced by the suction effect is shown by the arrows, A circular 
dip plate Q, which dips below the surface of the water, prevents 
| the escape of gas.— April 20th, 1905. 





MOTOR VEHICLES. 


| 

| 7526. March 30th, 1904 —IMPROVEMENTS IN OR RELATING TO 

THE PROPULSION OF Motor VEHICLES, //. Pieper, 25, Rue 
des Bayards, Liege, Belgium. 

The object of this invention is the efficient combination of an 
internal combustion engine with an electric machine in a motor 
car, the electric machine running alternately as generator and 
motor, according to the conditions of the road. There are four 
figures. Fig. 1 isa diagrammatic plan of the arrangement. The 
combination is used to drive the propelling shaft of the car by means 
of bevel gear on the back axle, An internal combustion engine 
2 is directly coupled to an electric machine 1. Between the group 
and the propelling shaft is a friction clutch allowing the group to 
be thrown out of gear, and to run without starting the car. Tie 
dynamo, shunt or compound excited, is connected to the battery 
of accumulators 18 to store the excess energy given out by the 
electric machine when running as generator, as is the case when 
the car is coasting, and inversely to help the explosion engine 


NO 7,526. 
4 














| 


the top end of this plunger or rod rests one end of a pivoted 
lever d. The other end of this lever is in contact with the end of 
the stem of the charge valve. The lever d is fulcerumed at or neer 
itscentre. ‘The charge valve is normally kept upon its seat by 
springs g.. Onthe half-speed shaft / is the cam /, engaging with a 
roller j, carried by a pivoted lever /, the other end of the lever 
operating the plungera. The gas valve stem zx is operated by a 
lever y on the fulcrum 4! by means of the forked end p. One 
end ot the bell crank lever 7 rests on the end of a reciprocating 
rod s, sliding in bearings s*, and this rod is operated by the main 
plunger a at the times when a charge of gas or other vapour is to 
be admitted. The main plunger a carries the bell crank lever ¢, 
mounted loosely upon a spindle ¢!, carried by a bracket, secured to 
the plunger a. The lever ¢ is held by a spring é in such a position 
that normally on the ascent of the main plunger a a blade x, 
secured to one end of the bell crank lever ¢, comes into contact 
with the projection or part s* to lift same and open the gas valve. 
The bell crank lever ¢ hits or misses the short plunger s as con- 
trolled by the governor, although the charge or air valve is opened 
at every stroke. The connection to the governor is by the arm ¢4, 





1eyolations per minute, are fully discussed, 








when going up an incline by returning the energy stored through 
the electric machine running as motor. In the circuit is a rheostat 
4 for starting the group by the introduction of resistances in the 
armature circuit, the electric machine thus working as motor at 
the starting of the car. The resistances are gradually withdrawn 
from the circuit by moving the lever 5. The same lever closes the 
ignition circuit of the engine by means of the bars 19 and 20, 
formed of two copper segments insulated from one another. The 
lever, continuing its movement, introduces resistarces in the 
exciting circuit of the machine, diminishing the intensity of the 
field, and increasing the speed of the group. The ignition device 
is directly coupled to the lever 5 by means of the rod 6, connecting 
the lever to the spark-controlling device ; 14 is the circuit breaker. 
By this means the sparking interval is proportionately increased. 
The rod 6 has also at the point 11 a pin fitted into a fork, which 
works a disc 12, with sector-shaped openings 13, forming the second 
air inlet for the motor, so as to maintain a uniform explosive 
mixture at all speeds of the motor.— April 20th, 1905. 


8419. April 12th, 1904.—IMPROVEMENTS IN CHANGE SPEED AND 
REVERSING GEAR, A. Smitt and R. Smitt, Wardour-street, 
Oxford-street, London. ; 

This invention relates to improvements in change speed and 
reversing gear applicable to motor cars or Jaunches. There are 
five figures. Fig. 1 is a sectional plan. Fig. 2 is a view on a 
larger scale of the clutck. The engine shaft is fitted with the 
usual friction clutch. This communicates motion to the shaft a, 
fitted with a sleeve b, having longitudinal slots ¢, and the shaft a 
has keys or feathers ¢ engaging with the slots ¢ to rotate the 
sleeve while permitting of longitudinal movement. The sleeve / 
is keyed to the second or transmitting shaft ¢. The sleeve }) hasa 
number of annular grooves f, into any one of which the end of the 
pivoted hook g is dropped by means of a lever. The wheels A, i, 
and é are mounted on the transmitting shaft e, and the spur wheel 
Zis mounted on the sleeve x The spur wheels are arranged to 
revolve independently of each other, and are provided with ball 
bearings m between them to reduce friction. The first spur wheel 





with the fork v operated by the rod w, which is swung from one 








h gears with a pinion mounted on a pin, not shown, fixed to the 
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box p. This pinion meshes with the wheel 4 on the shaft 7, and 
the wheels 4, s, ¢, u are keyed to the shaft +, and the 
wheels s, ¢, uw gear respectively with the wheels ‘, %, and /. 
The wheels on the shaft ¢ are brought into operation by a clutch 
formed of teeth or feathers » made in one with the shaft adapted 
to engage with inwardly projecting teeth w on the wheels h, i, 
and £, As the shaft ¢ slides within the wheels the length of the 
teeth vis such that they can only engage with one wheel at a 


Zi INI 
N 
lili Nv nee 


The spur wheel 7 is mounted on the sleeve x, fitting the 
shaft e. For the highest speed the shaft ¢ is moved longitudinally 
untii the clutch + engages with teeth x on the sleeve x By 
sliding the shaft e the clutch engages with either wheel as desired, 
and the power is transmitted to the car driving wheels by the 
sieeve x. The power is communicated from either of the wheels 
h, i, &, to the shaft r, whence it is conveyed by the wheel u to the 
wheel 7, which may be connected to or disconnected from the 
sleeve .—A pril 13th, 1905. 


ORDNANCE. 


10,565. May 7th, 1904.—IMPROVEMENTS IN GUN CARRIAGES OR 

Mowuntines, Lieutenant A. T. Dawson, R.N., and G. T. 
Buckham, of Vickers, Sons and Maxim, Limited, Victoria- 
street, Westminster. 

The improvements relate to carriages or mountings for auto- 
matic or other machine guns, particularly applicable to field guns 
with mountings having a tripod form of support with a telescopic 
rear leg. There are four figures. Fig. 1 is an elevation of the 
tripod mounting. A is the gun; /)!, t=)? are three legs or members 
of the tripod mounting, of which the member }! constitutes the 
trail to which the other members J?)? are pivoted at. Cis the 
crosshead in which the gun. is trunnioned at ¢, the crosshead 
having a boss or bearing c! by means of which it is pivoted to the 
vertical cylindrical part of the trail 5!. The crosshead has an arm 
c? extending backward from the boss or bearing c! to the traversing 
segment forming part of the trail }1. The crosshead and arm c? 
together form the top carriage. At the end of the arm c?isa 
clamp or support c* for the elevating mechanism D. The arm ¢? 
is so arranged that in turning about its pivot it slides upon the 
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traversing segment. The traversing plate E has a bearing e fitting 
around the cylindrical part within c! and immediately below the 
bearing c! of the top carriage. The arm c? carries a clamping 
screw c> and nut cS by which the top carriage and traversing plate 
can be locked to or released from each other. When the nut c® is 
released, the top carriage, together with the gun, can be freely 
turned by hand above the vertical pivot to quickly traverse the 
gun to any required pesition. For accurate training or traverse of 
the gun a screw is provided, turned by the handle e*, to move the 
top carriage in the required direction for lateral training of the 
gun. When the clamping screw or bolt c> which locks the top 
carriage to the traversing plate is slackened, the gun and top 
carriage can be moved together, independently of the traversing 
plate, and quickly turned to the right or left on the pivot by the 
pressure of the hand. In preparing the mounting for transport, 
the legs 4? can be turned to the forward position and adjusted in 
line with the trail leg }! as shown in the dotted lines J2. The 
lateral handles 47, one on each side, are arranged so that four men 
can assist in carrying the mounting. The seat /)? is provided on 
the trail for the use of the gunner firing the gun.—Apri/ 13th, 


MISCELLANEOUS. 


6676. March 19th, 1904.—ImPROVEMENTS IN RATCHET BRACES 
AND SIMILAR APPARATUS, W. L. Peet and W. C. Richards, of 

76, Nelson-avenue, North End, Portsmouth. 
This invention relates to improvements in ratchet braces and 
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similar devices, and its object is to enable the drill or other tool to 
be rotated at each stroke of the lever. Three figures are shown in 


improved ratchet brace and Fig. 2a plan. The spindle « is pro- 
vided with a socket «! for the drill or other tool, and engages with 
the screw c, having a hexagonal part cl, and ending in a conical 
point c? ; c3 is a hole provided in the part cl. The thrust-collar d 
is screwed on or in any other manner secured to the spindle a, and 
has bearings in the bracket } and the levers. The lower ratchet ¢ 
is secured to, or forms part of, the lower bevel wheel /, both of 
which are secured to the spindle a. The upper ratchet g is secured 
to, or forms part of, the upper bevel wheel 4, and both are free to 
rotate around the spindlea. The bevel wheel & rotates upon the 
- 1, secured to the bracket }, and the wheei / gears with the 
vel wheels fand 4. The pawls m and x pivot upon the pin o, 
which is secured in the lever s, and engage with the ratchots ¢ and 
g respectively ; p is a stud, which bears against the pawls m and n, 
and which is kept in position by the spiral spring 7. It will be 
observed that by this mechanism on each stroke of the lever s the 
tool is rotated.—A pri/ 13th, 1905. 
8758. April 16th, 1904.—AN IMPROVED SHIP’s PROPELLER, R. 5. 
Crawford, 17, Water-street, Liverpool. 
This invention relates to an improved form of screw propeller for 
ships, and consists essentially in the disposition or arrangement of 
the blades relatively to the axis or boss of the propeller. There 
are two figures, Fig. 1 is a stern view of the propeller, and Fig. 2 
is a side view. The distance X represents the set back of the 
blades. The tip of the blade A overlaps the root of the blade B, 
while B overlaps the root of C, and C overlaps the root of A. 


N° 8,758. | 


2 


Fig.i. 


Thus, instead of the blades being formed practically perpendicu- 
larly relatively to the axis or boss of the propeller, they are 
inclined aft from root to tip, And at the same time they are curved 
circumferentially. Such inclination will be in proportion to the 
pitch and diameter of the propeller, and the curve circumferen- 
tially will be until the tip of one blade overlaps or overhangs the 
root of the following blade. It is stated in the specification that 
the experimental trials of this propeller have shown that the curve 
and disposition of the blades are such that the water is thrust 
more directly astern, and has little tendency to be thrown off 
radially. It has also been found that the propeller has a continual 
grip of the water, so reducing the slip and also reducing the 
amount of broken water.—<A pri/ 13th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


DRAWING INGOTS IN 


785.210. Press FOR COMPRESSING AND 
France.— Filed 


ContcaL Moutps, 7. Harmet, St. Etienne, 
March 21st, 1902. 
This is the American patent for a process which has attracted 
much attention in Europe. The intention is to compress the fluid 
steel in a conical mould by hydraulic pressure. There are only 
two claims, the first of which runs as follows:—In a press, two 
rams arranged to press in opposite directions upon the ingot within 
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a conical mould, a plug connected with one of said rams and 
arranged to enter the smaller end of the mould to guide said 
mould In proper vertical position, a support or head carrying the 
ram to which the plug is connected, an abutment projecting below 
the head and surrounding the plug to form a space for the 
reception of the plug, and a washer arranged in the head above 
the plug and forming a limitation for the upward movement of the 
plug in said head. 
785,240. THerMic Motor, G. Trinkler, St. Petersburg, Russia.— 
Filed September 29th, 1899, 
There is only one claim, which, however, sets forth the nature 


[ 785,240] al 





the £ mygie by a pair of ports, means for supplying fuel to the 
chamber, and a piston controlling one of the ports and means for 
actuating said piston at the end of the compression stroke to create 
a pressure in the chamber in excess of that in the cylinder and 
force the fuel through the remaining port into the cylinder, 

785,284. Track Sanpina Devices, J. //, Watters, Augusta, Gu,— 
Filed October 10th, 1904. 


It is known that sand is apt to clog in the box, This invention 





proposes to get over the difficulty by forcing a current of air into 

the box and causing a whirl in the sand, which then escapes with 

the air, partly by centrifugal force. There are ten claims. 

785,311. DistrisutTinc Beit, J. B. Ladd, Wayne, Pa., 
D. Baker, Newton, Mass.—Filed June Vth, 1904, 

This is a sectional bel) for blast furnace tops, intended to 

cause a better distribution of the ore, &c., than can be had 
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All the 


with the single bell which delivers down the sides. 
There are 


bells lift apart from each other at the same time. 

five claims. 

785,508. GRAIN-SEPARATING DEVICE, 
Nelv.—Filed November 7th, 1904. 

This is a curious device. A number of square plates of sheet 

iron are threaded on an axle, with spacing bits between them. 


[785,508] 


af Lincoln, 


Muson ’ 


The axle is mounted as shown, and the discs caused to revolve. 

The grain falls through between the plates, and the chaff and 

cavings are blown away. There is only one claim. 

785,740. Covertnc ror AEROPLANES, J, Lancaster, Chicago, 11/. 
— Filed July 12th, 1904. 

Mr. Lancaster is one of the oldest and most original workers in 
atrial navigation. He has contributed many interesting letters to 
THe Encrnger. This patent is an endeavour to reproduce 
artificially the feathers of a bird’s wing. There are fourclaims; the 
last we give as fully describing the invention. ‘A covering for an 
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av:op'ane, consisting of a series of plates or spicules closely arranged 
in parallel relation to leave interstices or spaces between them, 
each of the plates or spicules having an angularly-formed body 
portion consisting of a straight section and a forwardly bent 
section, the latter section terminating in a rearwardly bent dis- 
charging edge, and a series of teeth along the opposite or intake 
edge of the spicules for disintegrating the currents of air and 
allowing said currents to enter through the interstices between 
the spicules, said teeth consisting of adjacent wires of alternating 
lengths closely arranged along the edge, substantially as described.” 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE directors of Messrs. Gourlay Brothers and Company 
(Dundee), Limited, inform us that they have appointed Mr. 
Thomas Millar one of their managing directors along with Mr. U. 
G. Gourlay and Mr. J. G. Lyon. Mr. H. G. Gourlay retains his 
seat on the board of directors. 

THE Council of the City and Guilds of London Institute have 
conferred the Fellowship of the Institute on Mr. H. Cecil Booth 
in recognition of the original and valuable engineering work which 
he has done since he gained his diploma of Associate of the City 
and Guilds Institute in 1892. Since Mr. Booth left the Institute's 
Central Technical College he has been engaged in many branches 
of engineering work, and is the inventor of the vacuum cleaning 
machine for cieaning carpets and furniture without removal. 








Tue Bia WHEEL at St Lovis.—When the World’s Fair has 
been stripped of everything serviceable, it is the intention to 
complete the work of clearing the ground by planting a mine 
under the Ferris wheel, which equals in size the great wheel at 
Earl’s Court, London, The engineers state that the wheel, after 
the explosion, may possibly roll a few yards, but that, on 





of the invention very clearly. In combination in an internal com- 





the drawings, Fig. ] being a part sectional side elevation of the 


bustion engine, the cylinder and piston, a chamber connected with 


account of its immense weight, it will soon crash into a heap. 
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MACHINE TOOL DESIGN. 


) By Professor J. T. Nicotson, D.8e., M. Inst. C.E., and 
Mr. DEMPsTER SMITH, 
No; ¥.* 
| Tue NuMBER OF SPEEDS AND rue Gromertric Ratio. 

Tux next step is to find the relation between the range 
of spindle speeds, and the number of changes of speed to 
be arranged for within the prescribed limits. 

In quite small lathes, where only a few different speeds 
are required, all that is needed is a couple of duplicate 

tepped cones, on which the driving belt is shifted. Next 
in size we have back-geared lathes, where, in addition to 
the stepped cone driving the spindle direct, it can be 
coupled to it through two pairs of gears, so that the lathe 
may be run either by the “ single ”’ or the “ double” gear. 
The number of speeds so obtained may also be doubled by 
having two driving belts from the main to the counter- 
shaft, by which means two different countershaft speeds 
are obtained. 

The consecutive speeds of the spindle may then be 
obtained, according to the arrangement adopted, in two 
different ways— 

(A) The belt from the line shaft being on the smaller 
countershaft pulley, a series of successive speeds is obtained 
by shifting the belt up the lathe cone from the smallest to 
the largest step, after which the next lower spindle speed is 
obtained by moving the cone belt back to its smallest pulley, 
and putting the slower speed countershaft belt into gear. 
The belt is then advanced up the cone steps, and so on, 
through all the possible changes. 

(B) The countershaft belt being on the smaller pulley 
as above, and the lathe cone belt on its smallest step, the 
spindle will be running at its highest possible speed. To 
obtain the next lower speed, the cone belt is left un- 
altered, and the countershaft speed is diminished by 
changing the drive from the faster to the slower speed. 
For the next speed the countershaft belt is moved back 
again, and the cone belt is shifted to the second step; and 
so on throughout the range. 

From the point of view of the cone belt, it is clearly 
bad practice to adopt method (B) to obtain changes of 
speed, for there will be a great difference between 
successive cone step diameters, making it difficult to 
shift the belt, as well as giving a bad drive on the lowest 
cone-step, owing to its small diameter. In what follows, 
therefore, we shall, as a rule, refer only to method A:— 
Let— 

p = number of countershaft speeds 

¢, = higher countershaft speed, if only two 

C, = lower a a : 

q = number of steps on the cone 

m = number of different ways cone can be coupled to 

spindle (number of gears = m — 1 in a lathe 
where cone drives spindle direct). 


Then— 
8 = number of different possible spindle speeds, = 
pam 
Also let— 


r = constant ratio of successive spindle speeds. 
Then we may tabulate the speeds in the manner indi- 
cated in the following table :— 


Counter- | Number of Belt on Spindle revolu 


ABC — E—see Fig. 15; and m — 1 back gears; or m 
ways of coupling cone or single driving pulley to spindle. 
Thus generally the relation between’s = pq m and 7, the 
geometric ratio, is— 

N, 


r=[ x 


N, and N; are already known by equations (4, 5) and 
(6) for a given size of lathe; hence r can be found if 
either the number of speeds is fixed, or the choice of 
the values of p, m, and q has been made. 

An investigation into the. most economical value of r 
for different sizes of lathe, as depending upon first cost, 
establishment charge, and saving due to close variation 
of speed, has been undertaken, and will be given 
further on. 

Having fixed upon the best value of r, we may deter- 
mine the ratio of the diameters of the largest and smallest 
cone-step, it being assumed that the cones upon both 
countershaft and lathe spindle are identical. 

The diameters of the largest, second, third, gth cone 
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~ ‘ 1 . . . 





(8) 
































m-l 
Fig. 15 


pulleys being denoted by A, B, C, E—Fig. 15—we have 


obvious] y— 
A B 2 C ee E 
= = - = ee ee eS 
So. Py see rt 
q-1 
A _ Py = q-1 ¢ 
ae = Vri ‘ (9) 


The actual values of A or E depend upon the type and 
size of lathe in question. The diameter of the largest 
cone pulley is restricted to about— 

a VA. ae. ge 
unless the bed is stepped down under the fast headstock, 
or the latter is cast with the bed. For larger lathes it is 
bad practice to mount the cones upon the spindle at all, 
for the belt speed is thereby kept very low on account of 
the necessity of coupling the cone and spindle direct; and 
a broad belt is necessary to get the required power. 
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tions in terms of highest Ginibendinies. 





shaft speed. speed, | cone step. spindle speed. 
or ] Cc N, =N,=«,4 
; C 
2 b N, =q2 «xy, 
2 B Fe 
p a-1 
‘ C a N; ae - S= 
< A N —— = N, = 7 or = ry 
5) é 3 1A ie 44-8 *¢ 
Slow ... ...| 4 c N, ar. eee yg Pe 2 
ad x? C 4 Ky 
) B N; = ¢, B/B = zs Ny Ro = '*t counterchaft revs. 
i slo 
6 A N, eee ul ee | 
a 1 ; | 
Fact i ( N; =e te iy Pies 
Ck, 4 My ie 
: B 1 lw 2 
8 B N, = ¢ = Ny ONE ae 
be eae 1 omnis revs, with first 
o A , sis ip AE a x, back gear in, 
, * A Li, j 
Slow 10 ( Nie SS te. “ Se 
"coh Re, Pa 
11 B N =-qB ity, 
: “BR Fe" 
12 A Nie =,c%liJy, 
” A Ry ee 
Fas | And ? 
Slow _ - 1)| E Ns -9¢+1 = Ca 2 - He ee -N, . - nS . ee 
“EE Ru-1 18-4 ite Rm - 1 10° -¢ 
s 1 | B and 1 = 72pu-8 
Rim - 1 
s A N, = Npg m= N; = Cy E 1 ~ 1 Ny or 1 rn = om 
| A Rn -1 spe alli Rm-=m-1 1- PY 


In this table two countershaft speeds, three lathe cone- 
steps, and one back gear only, have been assumed to 
economise printing; but the general expressions are also 
given for the case where there are g cone pulleys, as 


* No, 1V. appeared April 28th. 

















The ratio of the slower to the faster countershaft spced 


—ie, Ro = is obviously— 
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(11) 





n ° j 
1; where n, is the cone 


avi 


speed when the countershaft is on its slow speed and 


To obtain R; we have Ry 


— @ 


the belt is on the largest lathe cone pulley; but 


q-1 
E ae as 
qf 
A 


fore R,; is found 


; and N, is also known from (6); there- 


q -1 
aa Se «andl 
R; = — N, . (12) 

Again— 
R, = R,/r24. (13) 


So that all] the gear ratios are determined. 

A numerical ecample may now be worked out to show 
the application of the above rules. Take the case of a 
54in. centres lathe, with the cone off the spindle, two 
countershaft speeds, four back gears, including the single 
gear as a back gear, and four pulleys on the cones. Here 
p = 2,m = 4, q = 4, so that the number of speeds is s 
=2x 4x 4=82; and h = 54in. 

_ 2400 _ 
h 


Then by formule (5) Ny 44°5, 


and Nye = -_ o - = ‘636 revs. per min.; 
v b 
. 1 
1. > 44°5 - ‘ N, ): = 
S? = = 70. N = ( o)s 1, 
nN, 636 70, owr N, 
1 
therefore r = 7031 = 1°147. 


Taking a= 7 Vh = 51°4in.—although it might be 
larger—we can find E, for— 
6.5; 4 
a= “WES: 114782 wah 


1°4 
"23 


= = 41°8in., 
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VARIATION OF EFFECTIVE PULL OF BELTS {VITH 
LINEAR VELOCITY & DIAMETER OF PULLEY. 
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EFFECTIVE PULL OF BELT (Ibs per Inch of Width) 
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VELOCITY OF BELT. 


Fig. 16- VARIATION IN PULL OF BELTS 


and the other two cone pulley diameters are easily found. 
Again the ratio of countershaft speeds is— 


1 1 1 
R. = = a ee eS 
=, Vie 15° © 
ee 
. m 4 
Now Rh, = “ ".—; and, taking c; = 120 revs.— 
N g 


pending a proper rule to be given later—we have— 
120 x 1-147 _ 120 x 1:28 


Kk, = = 288 
636 “636 z 
R 233 233 
R, = 4— = = = 77°6 
5 pa 1147s ~ 3-009 
Ry 8s 
r st”. Ua 9-053 
Lastly — 
R 283 233 “94 
R, = “= ease ee oe — §- 
1 a TdT 27-25 _ 


The belt.—Before giving final values to the above or 
other examples, we must look a little more closely into 
the belt-drive question. The speeds of belting in this 
country are unusually low compared with the best 
German and American practice; and asalow speed gives 
a heavy belt difficult to shift and requiring wide pulleys, 
and therefore a long headstock, it will be advisable to 
reconsider the question for high-speed steel use. 

In the year 1892, and again in 1900, Herr Gehrckens, 
of Hamburg, gave some very valuable data derived from 
a long experience with the highest class of belt drives, 
and from experiments he had made specially to test the 
driving power of belts at very high speeds. The original 
papers may be consulted in the Zeitschrift des Vereins. 

The annexed table—VI.—gives a digest of his figures 
in English measure, and the values have been plotted in 
Fig. 16 above. ~ ; 
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The numbers in the body of the table are the values of 
the-effective tension (P) per inch of belt, whether single 
or double, which he has found to be allowable for the 
given speeds in feet per second, and for belts running 
upon pulleys of the given sizes. 

TABLE VI.—Safe Effective Tension pov Inch of Width ( Gehrckens ). 


Single thickness belts. 





Speed in feet per second. 


60 


70 


Diameter | 
of pulley 
in inches 


18 





75 | 





Double thickness belts. 





55 60| 65| 70| 75| 80 
| | | 

90 | 95 | 100 105 | 110 | 115 | 120 
| 


110 120 | 130 | 140 | 150 | 160 170 
\ | 


50 
80 
100 


48 
120 


60 | 
70 


70 
85 


These figures show that the effective or driving tension 
of a belt may be increased either by increasing the pulley 
diameter or by increasing the speed through the air. In 
the case of a belt running over a 48in. pulley, the pull 
may be raised from 45 lb. to 85 lb. per inch of width, if a 
single thickness leather, and from 70 lb. to 120 lb. per 
inch if double, when the speed is increased from 1200ft. 
to 6000ft. per minute. With a speed of 3000ft. per 
minute the safe pull is increased from 42 lb. to 64 lb. per 
inch by increasing the diameter of the pulley from 12in. 
to 48in. diameter. 








THE VALTELLINA RAILWAY. 


Our readers will remember that, in a series of articles 
which appeared in our Volume No. xcv., we gave a very 
complete and comprehensive description of the Valtellina 
Railway. Up till recently only the goods trains on this 
line have been drawn by separate locomotives, the pas- 
senger traffic being carried cn with motor coaches. At 
first this was found convenient enough, but after a time 
it became necessary to have trains weighing from 150 to 
180 tons, on account of increased traffic. The motor 
coaches were and are capable of starting and hauling a 
train with, say, four or five trailers, but heavier loads 
than this were apparently too much for them. It may 
be suggested that two or more motor coaches might be 
used and the multiple control system employed. We 
gather that this was not considered practicable because 
of the difficulty and expense in putting through connect- 
ing cables on all the rolling stock which would pass over 
the railways. It is by no means infrequent that rolling 
stock from other railways passes over this line. This 
certainly would not be provided with through cable 
communication, and it was felt that the proper solu- 
tion of the matter was to have electric locomotives for 
passenger as well as for goods trains. It is unnecessary 
for us at the present moment to discuss at length 
the relative advantages of motor coach trains and 
locomotive-drawn trains. But we may point out the 
factors waich influenced the authorities when making 
up their minds on the subject. The number of motors in 
a locomotive is less than the number of motors which 
would be required to propel a motor coach train of the 
same weight. The capacity of the locomotive motors is 
greater, but their specific weight is less. Consequently 
the total weight of all the motors is less. The available 
space is larger in the case of a locomotive ; there is less 
difficulty in designing its motors ; and the weight of the 
controlling apparatus is less. The motor coach trains 
are more expensive, all other things being equal. More- 
over, there is the objection that with motor cars 
passengers arriving at the termination of the electric 
line would have to change carriages in order to continue 
their journeys, whereas with ordinary coaches as trailers 
they could proceed without having to doso. The only 
alternative would be to send the motor-equipped coaches 
on and draw them by a steam locomotive. In this case 
the electric line would be to some extent robbed of 
its rolling stock, necessitating having a greater amount 
in use, and the electric equipment would be so 
much extra dead weight to be hauled about. In 
addition to the foregoing, it was considered an advantage 
to have all the motor equipment concentrated into one 
vehicle and not distributed over a train, for it wou'd be 
easier to observe and remedy defects, while tuere is 
greater security against danger from fire. The conclusion 
arrived at, in any case, was to order three powerful 
locomotives. The specification got out stipulated that 
these were to have four axles, all driven by electromotors 
without gearing. There were to be two trucks, each 
truck having two axles, and the maximum weight on any 
axle was not to exceed 14 tons. The motors were to be 
three-phase, and capable of working with current at 
3000 volts and 15 periods. The locomotives were to have 
t.vo economical speeds, one of 20 miles an hour and one 
of 40 miles an hour; the normal tractive force in con- 
stant work being 3°5 tons at the higher, and 6 tons at 
the lower speed, measured at the circumference of the 
driving wheels. From rest the locomotives were to be 
able to accelerate a train of 400 tons on a gradient 
of 1 in 1000 to a speed of 18°7 miles an hour in 





not more than 55 seconds; or to accelerate a train 
of 250 tons on the same gradient to a speed of 
37°4 milesan hour in not more than 110 seconds. These 
results had to be obtained even with a voltage of 2700. 
Moreover, it was to be possible for a train of 250 tons to 
attain a speed of 18°7 miles from rest up a gradient of 
1 in 50. The first two stipulations involve a tractive 
force about one and a-half times that laid down as the 
normal ; that is to say, about 5°25 tons at the higher and 
9 tons at the lower speed. The electric equipment was to 
stand without injury and without abnormal heating, 
thirty successive starts with a train of 400 tons taken to 
a speed of 18:7 miles an hour on a gradient of 1 in 330, 
the time interval between two starts being not more than 


80 kiloms. of the locomotive, but account has evidently 
been taken of the wearing of the driving wheel 
tires. These two speeds correspond to the single 
and cascade connection of the motors. In cascade 
connection the motors are connected in such a way 
that the primary or high-tension winding of one is 
connected to the line, while the secondary or low-tension 
winding is connected to the primary or high-tension winding 
of the second motor. he secondary winding of this 
second motor is either connected to a rheostat or is short- 
circuited. In single connection both motors are used 
independently, being connected in parallel across the line, 
The two halves of the twin motors have common slip 
rings. When the group is working in single connection, 
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Fig. i—DIAGRAM OF RUN BETWEEN LECCO AND ADDADIA 


two minutes. Furthermore, the motors had to stand, 
without damage, a rise in temperature not more than 
40 deg. Cent., an overload of 100 per cent. during 200 
seconds, and an overload of 50 per cent. during an hour. 
The order to supply the locomotives was given to Messrs. 
Ganz, of Buda-Pest, three engines being ordered, two 
being exactly as tendered for, and one having some 
special features. 

The question of how the motors were to be connected 


Diagram of the tractive force and speed during startings 
on the Chiavenna fine 
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Fig. 2-RECORD OF START 


to the axles necessitated a considerable amount of thought. 
It was finally decided that the motors should be con- 
structed to run at the same speed as the driving axles, 
but that they should be mounted between the axles, and 
be connected to each other and to the axles by means of 
a system of cranks and coupling-rods. We understand 
that this system has given every satisfaction, and it has 
the advantage that the motors can be spring borne. 
Each of the locomotives has ten wheels and five axles. 
Six of the wheels are driving wheels and are coupled 


only the high-tension winding of the piston is in circuit, 
and in this case the rotor is short-circuited through the 
slip rings. When the two halves of the motors are 
worked in cascade connection the slip rings are not used, 
since the two rotors are connected together, and the stator 
of the second motor is short-circuited. The motor chafts 
are in one piece, with a crank at each end. Each motor 
has four bearings, and the whole motor is spring-supported 
on four bolts. Roller current collectors are used for the 
overhead wires, and these are pressed against the wires 
with a force which increases with the speed, this having 
been found to give the best results. At18-°7 miles per 
hour the pressure is 6°6 kilos.—say 144 lb., and at 37°4 
miles per hour, 8°5 kilos.—say 18} lb. 

The first locomotive was delivered in May last year, 
and was put regularly to work in June. All three have 
been in regular service since September. The first 
locomotive carried out the regular service as soon as it 
was put to work at it, and was kept at it for a month without 
failing in any way. Before this was done, however, a 
number of trials were carried out. In all of these a 
dynamometer car was run between the engine and the 
train, so that the draw-bar pull could be measured. The 
results were carefully plotted on curves, and Fig. 1 shows 
the record of a run between Lecco and Addadia, and 
Fig. 2 the record of a start made on a gradient of 1 
in 50 near Chiavenna with a train of 250 tons. In one of 
the tests the locomotive made thirty successive starts 
with a train of 400 tons, and accelerated it to 18°7 
miles an hour, the starts being at intervals of 120 seconds. 
During these tests a tractive force of about 12 tons— 
reduced to the circumference of the wheels—was several 
times observed, this being about double the normal. 
It may be mentioned that at these times there happened 
to be a considerable fall in the voltage, the potential 
usually amounting to not more than 2200 to 2300 volts. 
The efficiency of the motors is stated by the makers to 
be about 95 per cent. in single connection, and about 
88 per cent. when working in cascade. The power factor 
is 95°6 in single and 79 per cent. in cascade connection. 
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Fig. 3—DIAGRAMS SHOWING 
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together. The other four wheels are on leading and 
trailing axles. The total weight of the locomotive in 
working order is 62 tons, 42 tons being divided equally 


between the three driving axles and the remaining | 


20 tons between the driving and trailing axles. The total 
length over the buffers is 37ft. 10}in., the diameter of the 
driving wheels 4ft. llin., and of the leading and trailing 
wheels 33}in. Both the motors on the locomotive are 
double, combining on the same axle and in the same 
casing a high-tension and a low-tension motor. Both 
halves of the twin motors have eight poles, and the 
number of revolutions at the two economical speeds is 
225 and 112°5 per minute respectively. It will be found 
that these speeds would give velocities over 60 kiloms. and 
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RECUPERATION OF POWER 


In an interesting series of trials the running resistance 
of these locomotives was measured. The locomotive 
was taken to its highest speed, the current cut off, and 
the engine allowed to run free down a line with known 
gradients, the time taken to cover known distances being 
measured. At a speed of 37°4 miles an hour the resist- 
ance, so we are informed, amounted to 12‘122]b. per ton, 
whereas at 18°7 miles an hour it was 6°271. It is 
claimed that these figures show that coupling-rods do not 
increase the resistance of a locomotive to any consider- 
able extent, and show that the actual resistance of one of 
these Valtellina locomotives is not very much greater 
than that of an ordinary car. 

Fig. 3 shows two diagrams of runs with the new loco- 
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motives. The first is with a train of 286 tons from Cosio 


to Ardenno, the second with a train of 280 tons from | 
There diagrams show the gradients | 


Ardenno ,to Cosio. 
of the line, and the parts traversed with the motors in 
cascade connection are easily distinguished. Irom these 
diagrams it will be seen that the motors give back energy 
to the main on the down grades. The diagram shows 
that the train ran at a speed of 37°4 miles an hour on 
a gradient of 17 per 1000, with a draw-bar pull of 
6300 kilos. 

it will be interesting, perhaps, if we give a few figures 
regarding the watt consumption, &c., of the Valtellina 
Ruilway. From the 1st July, 1903, to the 30th June, 
1904, the total consumption of power was 3,402,502 units. 


much denser traffic. It is therefore urged that, though 
the foregoing figures are useful for the purposes of 
calculation, it is hardly fair to use them for comparison 
with existing steam-driven lines where the traffic density 
may be much greater. 

Some particulars may be added regarding the recupera- 
tion of power brought about by motors on down grades. 
It is pointed out by Messrs. Ganz and Co. that the value 
of this peculiarity of the alternating current induction 
motor has been very often doubted, but that the tests on 
the Valtellina Railway have not only shown the possi- 
bility of recuperation, but have demonstrated the quantity 
of energy which can be recuperated. According to the 
figures supplied to us, we learn that on a section with 
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Fig. 4—CURVES OF CURRENT TAKEN BY A TRAIN 


The total number of ton-miles run during this period was 
17,759,642—this figure taking account of the work done 
with both motor cars and locomotives. The average watt 
consumption was, therefore, 71°62 watt hours per ton- 
mile, this figure including shunting operations, &c. The 
consumption of energy per virtual ton-mile—obtained by 
multiplying the weights by the virtual length of the line, 
i.e. the length of a horizontal imaginary line—works out 
to 59°16 watt-hours per virtual ton-mile. Tests were 
made to measure the exact amount of power taken by 
trains from the trolley wire. This was done so as to 
eliminate other sources of consumption, for it must be 
understood that the figures we have just quoted are based 
upon the total readings for the year of the instruments 
at the power-house. A run was made from Lecco to Bel- 
lanoand back. The average watt consumption turned out 
to be 30° 2 watt-hours per ton-kilometre, say 48°5 watt-hours 
per ton-mile. A portion of these runs is shown in Fig. 4. 
The number of trains on the Valtellina line is limited. 
Normally there are not more than from five to six in 
the busiest hour of the day. In the early morning and 
later evening there are even less. The maximum load at 
the central station is about three times as much as the 
average load for the whole day. For shorter periods, of 
course, the difference from the mean is not always so 
great as this. Fig. 5 shows two portions of a load diagram. 
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Load diagrams at the central station. 
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Fig. 5-LOAD DIAGRAMS 


The maximum loads in these two instances is 1-7 and 
1°8 times the average respectively. 
A few words as to working costs may be useful. We | 
have been provided with the following figures by Messrs. | 
Ganz and Co, :— 
Costs for the Year, July 1st, 1908, to June 7 
°. 


mf | 
Central station: wages and material for 

working and maintenance ... ... ... ... 862 3 2 
Primary and secondary line and transformers : 

wages and material for working and upkeep 1395 18 5 
Electrical equipment of the rolling stoek : 

wages and material for working and upkeep 1329 12 10 
Maintenance of the mechanical equipment of | 

motor cars and locomotives ... ... ... ... 240 0 0 
Wages of staff on the motor cars and loeo- 

motives eae .| uae ace sel, RAG Cady g ede: FACE OT ae 





£4877 14° 5 
During the period covered by these accounts the traims 
made 38,492,585 ton-miles—leaving out the ton-miles | 
made by the motor coaches and locomotives. The cost | 

per 1000 ton-miles works out to 30°3d. The cost 
train-mile was 2:78d. It is pointed out that the traffie 
on the Valtellina line is not very dense, being only 
584,288 ton-miles per mile during the year. The existmg 
central and sub-stations could, it is stated, deal with a» ~ 





' Royal Dockyards for a year’s course at Keyham 


a down gradient of 2 per cent., with a 120-ton train and 
about 30 kiloms. speed, 28-2 watt-hours—or, in- other 
words, about 80 per cent. of the energy which would 
otherwise have been lost by braking—-were recuperated. 
It is claimed that the good results as regards energy 
consumption which have been obtained on the Valtellina 
line are due chiefly to the foregoing cause. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


On Friday evening, the 14th April, the final meeting 
of the recent session of the Institution of.Naval Archi- 
tects was held. Two papers were taken. Of the 
first, by Mr. E. L. Attwood, an abstract follows. The 
paper is practically a syllabus of the course of training 
of naval architects at Greenwich, with explanatory notes, 
and its object is fairly stated by the author to be ta bring 
“the advantages of the training more prominently before 
the profession, and to place upon record the course as at 
present taken.” 


“Tae ApmirALty CoursE OF STUDY FOR THE TRAINING 
or Navat ARCHITECTS.” 


This Institution has always taken a deep interest in the question 
of the education of naval architects. As long ago as 1863 a paper 
was read by Mr. Scott Russell before this Institution on ‘‘ The 
Education of Naval Architects in England and France.” At that 
time there was no school of naval architecture in this country. 
The first establishment of this character was opened in 1811 at 
Portsmouth ; it was, however, closed in 1832. 

For sixteen years there was no school, but in 1848 the second 
school of naval architecture was established, again at Portsmouth, 
under the title of the Central School of Mathematics and Naval 
Construction, the -Rev. Dr. Woolley being the Principal. This 
school had but a short life, being closed in 1853, about twenty 
students having passed through. Eleven years then elapsed until 
the establishment of the next school, the Royal School of Naval 
Architecture and Marine Engineering, at South Kensington. The 
establishment of this school followed on Mr. Scott Russell’s paper 
above mentioned. A Committee of this Institution was formed 
to consider the subject and approached the Lords Commissioners 
of the Admiralty with reference to it. The result was the 


| founding of the third school of naval architecture, provision 
| being made for the instruction in both naval architecture and 


marine engineering for the first time. This school was merged 


_ in 1873 into the larger institution for the education of naval 


officers at the Royal Naval College, Greenwich, where it has 
remained until the present time. 

At the present time there are two types of students of naval 
architecture at the Royal Naval College, Greenwich, viz., (1) 
Government students and (2) private students. (1) Government 
students, who are styled ‘‘ Probationary Assistant Constructors.” 
These students wear uniform and reside in the College. They 
come from the Royal Naval Engineering College at Keyham, and 
consist of two classes of Naval Construction Cadets, viz.:—(a) 


' Those who have entered as Engineer Cadets and have been trans- 
| ferred to Naval Construction Cadets at the end of the second year 


at Keyham ; () those chosen from shipwright apprentices at the 
fore entry at 
Greenwich. Those cadets who, after a year at the College, pass the 
final examination satisfactorily, are eligible for entry as probation- 


| ary assistant constructors and proceed to the Royal Naval College, 


Greenwich, for study,.and they are thenceforward subject to the 


| regulations for engineer sub-lieutenants and probationary assistant 


constructors. Those who fail to pass the final examination are 
dealt with as their Lordships direct. The professional training of 


| the naval construction cadets at Keyham is carried out by an 
| assistant constructor, who devotes one half his time to this work. 


(2) Private students.—A limited number of candidates, who are 
not more than twenty-eight years of age on the 30th November 
preceding the final éxamination in the following June, and who can 
furnish satisfactory evidence of good character, and of thorough 
training in practical shipbuilding, are permitted to attend the 
annual examination held at the Royal Naval College, Greenwich, 
each session. Candidates must give notice to the Secretary to the 
Admiralty before the 30th November of their desira to compete. 
The principal part of the examination is held in June of each year, 
but certain papers are occasionally given at Christmas and Easter, 
and in such cases candidates are required to attend. Should these 
candidates succeed in obtaining first or second class professional 
certificates, they areoffered appointments as assistantconstructors. 








Experience has shown that the regulations laid down by their 
Lordships for private students of naval architecture at the Royal 
Naval College, Greenwich, have been of the greatest value to can- 
didates for such professional certificates. . 

At the present time there are three private students holding the 
Admiralty scholarship. It is, however, a matter for regret that 
these opportunities for private students are not more widely known 
and more largely sought after. A free studentship is’ quite within 
reach of a diligent apprentice, and three of the former students of 
the ordinary evening classes at the West Ham Techuical Institute 
are now taking the full course at the Royal Naval.College with 
credit. One of these is the holder of the ‘‘ Martell’ Scholarship, 
founded in memory of the late Mr. Martell, and administered by 
the Council of this Institution. ‘This scholarship of ‘£50 per year 
falls to be competed for again this year. 

With a view of making the scheme and prospects-of the Royal 
Corps of Naval Constructors more widely known, and of extending 
the sources of supply, special steps have recently been taken to 
bring the conditions of entry, &c., before the responsible heads of 
the various universities and technical institutions throughout the 
United Kingdom, but sufficient time has not yet elapsed to make 
the benefit of this action felt. ; 

The conditions of entry into the Royal Corps of Naval Construe- 
tors are as follows:—Probationary assistant constructors who 
obtain first or second-class professional certificates on their final 
examination at the Royal Naval College are confirmed in the Corps 
of Naval Constructors as assistant constructors. Those who obtain 
third-class certificates are not admitted to the Corps, but are 
eligible to receive appointments as draughtsmen in the dockyards. 
Those who fail to pass the above-mentioned examination are liable 
to be discharged, or otherwise dealt with as may be determined by 
their Lordships. An assistant constructoris not permitted to leave 
his Majesty’s service until seven years have expired after the com- 
pletion of his term at the Royal Naval College, Greenwich, unless 
he pays the sum of £300 if entered asa cadet from the apprentice 
class, or the sum of £500 if entered from among the engineer 
cadets. This payment is for the purpose of defraying the charges 
incurred by the public for his education. Every person entering 
the Royal Corps of Naval Constructors is liable to serve at any 
foreign naval establishment the Admiralty may direct ; he also has 
to proceed to sea if required. - 

Promotion is by selection in all grades of the Corps, and in this 
their Lordships are guided solely by consideration of special fitness 
for the vacant appointments. To mark this unmistakably, the 
names of the gentlemen belonging to the Corps are arranged in 
alphabetical order in their respective classes. Annual reports on 
the assistant constructors are made by the chief constructors of 
the yards, and forwarded by the superintendents to the Admiralty. 
The regulations governing retirement are the same as those apply- 
ing generally to H.M. Home Civil Service. Eight private students 
have entered the Corps of Naval Constructors, in accordance with 
the regulations referred to herein. At the present time there are 
nineteen Government students and nine private students taking 
the course at Greenwich. The complete course extends over three 
sessions, each of nine months, and the subjects of study are 
mainly : (1) Mathematics, (2) applied mechanics, (3) physics and 
electrical engineering, (4) chemistry, (5) professional subjects. 

The training in mathematics has always been regarded as of 
great importance, and three mornings of each week are devoted to 
mathematical subjects. This subject, too, has generally been the 
stumbling block to private students, owing to their lack of pre- 
liminary training. It is certainly a course of considerable diffi- 
culty, but a student of diligence and average ability, who is able 
to pass the entrance examination with sufficient credit to obtain a 
free studentship, should be able, at the end of the course, to take 
the final examination in this subject, if not with distinction, at 
any rate with credit, and to secure a professional certificate. .The 
course in applied mechanics is of a very thorough character, and 
will shortly be extended, owing to the establishment of an 
engineering laboratory with testing machines, &c. An interesting 
résumé of the course of study will be found in an appendix to 
Professor Cotterill’s (large) ‘‘ Applied Mechanics.” In physics and 
electrical engineering courses of lectures are attended, and a large 
amount of laboratory: work is undertaken. In chemistry the 
lectures and laboratory work are not specially advanced. An 
exhaustive series of lectures and class work on ‘“‘ Resistance and 
Propulsion of Ships,” including waves and stream-line motion, is 
given by the Professor of Applied Mechanics during the third year. 
The remainder of the instruction in professional subjects is given 
by the instructors in naval architecture. The junior instructor, 
in addition to supervising the class work of students of naval 
architecture, gives courses of lectures to the senior officers of the 
Royal Navy studying at the College, and also certain lectures on 
ship construction, &c., to the engineering students. The senior 
instructor is attached to the Admiralty-office, and visits the 
College two or three times each week to give lectures and exercise 
supervision over the work of the students. 

During the three months’ vacation the Government students are 
drafted to H.M. dockyards, and private students are allowed 
facilities for visiting the dockyards if they so desire. Very little 
direct instruction is given at the College in practical ship con- 
struction, but an industrious student has the opportunity of obtain- 
ing a large amount of infcrmation in this subject from the 
instructors. The regulations, however, as seen in the syllabus 
given above, require that a private student shall have had some 
training in a shipyard before entry. It is found very difficult 
adequately to compass the subjects dealt with in the time available, 
owing to the continual advance in knowledge, and there is no 
doubt that students who take full advantage of the opportunities 
offered them have to be prepared for three years of very bard work. 
The actual attendance at the College each week amounts to from 
thirty to thirty-five hous, and evening work in addition must be 
undertaken. 


The discussion which followed turned mainly on one 
point, the stiffness of the mathematics at Greenwich. Sir 
Nathaniel Barnaby opened it, and was followed by Dr. 
Elgar, who, raising the question why there were not more 
private students, expressed the opinion that it was due to 
the amount of mathematics required to pass the entrance 
examination, and, once graduated, to profit by the course. 
The question would have to be met and carefully con- 
sidered, for the supply of students from King’s College 
had now ceased. That the difficulties of the work were 
not insuperable was proved by such examples as Mr. 
Attwood himself and the present Martell scholar, who 
had been trained in the evening classes at West Ham, 
but they had to bear in mind that these were excep- 
tional men. 

Mr. Luke enforced the same point. He thought the 
mathematics were too stiff. For himself he was con- 
vinced that he would have been just as weli off as he now 
was with less of them. There is now a great press of 
scientific professional subjects with which a student 
should have some acquaintance ; and if he was to see—as 
he should do—all the proceedings of British and foreign 
societies dealing with naval architecture and cognate 
subjects, it was necessary to economise time somewhere. 
Moreover, Glasgow was already in the field, and Durham 
was approaching; and as both schools could give degrees 
which Greenwich did not, if was certain that private 
students would be attracted to them and repelled from 
the Naval College. 

Mr. Champness discussed a very important point. Wag 
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it worth a private student's while to become an’‘assistant 
naval constructor? A few years ago the salary for the 
post was £100 per year; Me although it was now twice 
that, he doubted if men of twenty-eight years of age, with 
a first-class university training, thought it the best they 
could do for themselves. . 

Sir William White also supported the view that the 
mathematical training was excessive. He thought as 
much time as possible should be given to professional 
subjects, and he had, when at Greenwich, tried to establish 
a supplementary or alternative course for students with 
less mathematical ability, Lack of staff stood in the way, 
but if that plan could have been realised he was confident 
the dearth of private students would not have occurred. 
On the subject of the Chair of Naval Architecture in 
connection with Durham University, in which, as is well 
known, Sir William White is actively interested, he said 
that it was an old ‘idea of his which had been strongly 
revived when, on a visit to Germany, he saw at Char- 
lottenburg four’ hundred students being taught naval 
architecture ‘and marine engineering by a’ cloud of 
professors and demonstrators. He could not help feeling 
that the Germans were providing magnificent material 
from which to pick the best men for the highest posts, 
and he felt keenly the reproach it was to Great Britain 
that she had nothing like the number of students. He 
wanted to see schools of naval architecture not only at 
Durham, but at other big shipping centres such as Liver- 
pool, and he desired to see naval officers and shipowners 
receive lessons in elementary naval architecture. - The 
Institution had done excellent work, but it must not 
consider that its task is by any means yet complete. 
On one point in connection with the Greenwich School 
he wished to say a few concluding words. Foreign 
students were no longer permitted to attend the classes 
there, and he thought a great mistake had been made in 
excluding them. It was a mistake in policy and a 
mistake in national credit. Science does not recognise 
the narrow bounds of nationality, and by admitting 
foreigners to our schools we increased friendly relation- 
ship with other nations. 

After Mr. Alexander had asked a few questions about 
the syllabus, and Mr. Johnson had explained how difficult 
it was to get a degree in naval architecture at Glasgow 
University, Mr. Attwood briefly replied. 

A paper on “ Submarine Signalling by Means of Sound,” 
by Mr. J. B. Millett, an American, was then read. ‘After 
very briefly reviewing the history of experiments in the 
transmission of sound by submarine bells since Colladon 
and Sturm tested the sound conductivity of water in the 
Lake of Geneva early in the last century, the paper 
brings the reader to experiments made by Mr. A. J. 
Mundy, of Boston, Mass., and Professor Elisha Gray, 
from 1898 to 1902, on which nearly £20,000 were spent. 
In 1902 Professor Gray died, and Mr. Mundy, having 
fallen seriously ill in the next year, resigned, the 
work of investigation has since been carried on by a com- 

any known as the Submarine Signal Company, of which 
Mr. Millett is vice-president and general manager. The 
object of the investigation has been to find means of dis- 
pensing with an outside receiver for submarine signals. 
Mr. Mundy had found that if a microphone were placed 
in water in a tank fastened inside the hull of a ship sound 
would be received readily. . Unfortunately, the ship’s own 
noises also were heard, and a great deal of the work’ has 
been an attempt to neutralise them. This appears to 
have been successfully achieved. Mr. Millett says :— 

In order to thrash out the menacing problem of ‘‘ ships’ noises” 
arrangements were made to install the hearing apparatus—trans- 
mitters and receivers—on a line of steamers running between New 
York and Boston. - Permission was obtained from the United States 
Lighthouse board—in advance of any official inspection—to place 
submarine bells on four of. the lightships on the course of these 
steamers, all expenses to be borne by the Signal Company. These 
belis were aceordingly installed and the steamers equipped, which 
afforded an opportunity for tests absolutely essential to ultimate 
success, The running time between New York and Boston is 
about twenty hours, and as the lightships had orders to: ring these 
bells for an hour before and after the time the steamer usually 
passed them, ample opportunity for exhaustive tests was secured. 
No phantom ever disappeared more completely than the much- 
dreaded ‘‘ ships’ noises” when once the attack was made systemati- 
cally. It was found in time that if the tanks were placed below 
the water-line at certain fixed points aft, and at certain fixed 
points above the keel, if they were filled with a solution denser 
than sea water, and if the transmitters were adapted to the recog- 
nition of sounds of high pitch, and not those of low vibration—in 
itself a problem of immense difficulty—the submarine bell notes 
and other sounds like screws of steamers were readily.heard. It 
appeared as if the noises made by machinery on board preferred to 
pass along the hull rather than turn into the denser medium in 
the tanks, whereas transmitters fastened directly to the skin of 
the ship had invariably heard so much ‘‘ ship noise” as to be 
useless for detecting outside signals, 

At the same time, suitable transmitting apparatus had 
to be found :— 

Repeated tests with bells in the open ocean had proved that 
a bell with a lip, or ‘‘sound bowl,” several inches thick, and 
having a high musical note, gave the best carrying note in the 
water, although such a bel] was quite unsatisfactory in the air. 
The experiments began with ordinary church bells. The hammer 
was actuated by electric magnets contained in a water-tight 
chamber, the whole designed to be submerged at any depth and 
operated by cable from a power house on shore, A bell weigh- 
ing 1000 lb. was kept in operation in an exposed position on the 
Atlantic Coast for one year, with entire success, at a depth of 60ft. 
from the sea surface, and 50ft. above the floor. of the ocean, on 
the end of a cable. 1500ft. in length. The present type of bells 
gives such entire satisfaction that further experiments have been 
stopped. The large number of overtones in an ordinary bell which 
give it the desired musical quality are not wanted, apparently, in 
a submarine bell, and are not found in the new form. The power 
used may be steam, compressed air, electricity, or hydraulic. In 
the case of compressed air or electricity, the mechanism for ring- 
ing the bell is placed directly over and attached to it, which 
ensures its operation in whatever position it may be made to 
assume by tides or currents. It may be said, therefore, that so 
far a< bells for submarine signals are concerned, the best form 
has probably been found. ; 

The method of communicating with a ship is the same 
as has been used with most preceding apparatuses of the 
kind. The bell, say at a lighthouse or near a dangerous 
rock, is rung continuously. The ship is provided witha 
port and starboard receiver ; when the sound in both is of 





the same intensity she is presumed to be pointing direct | 
towards the bell, and can lay her course from the observa- 
tion made. The position of the bell can, it is claimed, be 
ascertained to’ within one-eighth of a point up to the | 
maximum range;.which may amount to five miles or 
more. The apparatus has passed out of the early experi- 
mental stage, and several very large vessels are now 
equipped with it, amongst them the Kaiser Wilhelm 
der II., Kaiser Wilhelm der Grosse, the Kronprinz, and 
the Deutschland. Concluding his paper, Mr. Millett 
says :— 

It may confidently be said that ships need not collide or go 
ashore, providing submarine bells are provided and the ships have 
control of their own motions. The writer is aware of the breadth 
of this statement, but he makes it without reservation. It is based 
on an immense number of personal tests made on vessels of various 
builds and sizes, in all weathers and at all rates of speed ; against, 
with, and across the tide. It is confirmed by the testimony of a 
large corps of assistants, all working to detect and correct any 
weakness in the apparatus or in the method of using it, and by the 
more important testimony of hundreds of seafaring men chosen 
from ships of all nations in New York, Boston, Philadelphia, and 
Canadian ports. In no case has an observer failed to locate the 
direction of a given submariné bell, whether the observer was in a 
closed cabin, in fog, in a thick snowstorm, or, as in several cases, 
blindfolded. 

In the brief discussion which followed, Captain Thomp- 

son, of the Trinity House, spoke of the objection which 
existed to the means of signalling, namely, that only 
vessels provided with proper receiving apparatus could 
take messages; he thought, however, that whilst air 
signals, with all their faults, could never be dispensed 
with, submarine signals might be used in conjunction 
with them. 
: Captain Bacon, speaking of the possibility of detecting 
submarines by the noise of their engines, observed that, 
as many of them were propelled under water electrically, 
there was no engine beat, and the noise they made was 
very slight. He did not think, either, that receivers on 
board submarines would be of much assistance in guiding 
them to a ship. The optical apparatus now used has a 
long range, and submarines cannot remain long under 
water without taking a visual observation. -He asked 
anyone to attempt to walk along a broad street, like the 
new Mall, with their eyes shut. They would experience 
the feeling of a submerged submarine. - He would be sur- 
prised if they could resist the temptation to open their 
eyes and see where they were going for more than sixty 
or seventy yards. For pure navigation, however, he 
thought -a great advance had been made by the 
apparatus. - 

Sir William White having expressed his high opinion of 
the apparatus, and the author having made a few explana- 
tions, the discussion closed, and the President wound up 
the meeting with a few words. 








THE SANDYCROFT FOUNDRY. 
No. I. 

WEN originally established in 1838 at Rhydymwyn, near 
Mold, in Flintshire, the name of the present Sandycroft 
Foundry Company, Limited, was the Mold Foundry. In 
1862 the company moved to its present works, which are 
on the banks of the Dee, some few miles down stream 
from Chester. The river is, of course, tidal at this point, 
and at high tide vessels up to some 250 tons burden are 
able to enter a small creek or dock on either side of which 
the works have been built. A quay wall has been con- 
structed along one side of this dock, and there there is a 
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| extension of works became an absolute necessity. 


| there is room to 


employed -for mining purposes the company decided to 
prove its value in its own works, and it even went further 
than this, for it undertook the manufacture of electrical 
machinery on an extensive scale. This was some ten 
years ago, and we are informed that the electrical depart. 
ment had grown so rapidly that something over a year 
ago it was found necessary to erect new shops in order 
to cope with the business which was coming in. The 
extension of the premises was all the more necessar) 
because, rather more than two years ago, the manufacture 
of induction motors was started, and, so we are told, did 
very well. Induction motors up to 400 brake horse-powe: 
have been constructed. Continuous-current dynamos anu 
motors, electric rock drills, and all kinds of switch gear 
are made, and business increased so much that a further 
The 
result has been the erection of some fine new shops, which 
we have recently had an opportunity of inspecting. W: 
propose, however, not to confine ourselves entirely to the 
new buildings, but to give a description of the works as a 
whole. 

Entering the site from the Sandycroft railway station, 
the first building met with is a locomotive shed. Here 
ouse two locomotives, which are used 
for hauling goods to and from the railway and for moving 
heavy weights about the works. - Near by are the stables, 
where there is accommodation for two horses, traps, 
wagons, kc. Beyond this is the power station, where 
the electricity for driving the works is generated. In the 
boiler-house, which is reached first, there are four boilers, 
two being Cornish and two Lancashire. They are ar 
ranged below the ground level, and coal trucks can bh: 
brought right up to the building on a branch siding, so 
that the coal can be tipped into bunkers which deliver 
the fuel on to the boiler stoking floor. The boilers are fed 
by a Cameron feed pump. The boiler flues are led to a 
Green’s economiser. There is an induced draught fan at 
the base of the chimney. This is driven by an electric 
motor coupled direct to it. The other end of the motor 
shaft is prolonged, and drives a countershaft by spur 
gearing, which shaft in its turn works the economiser 
scrapers.- The motor and fan are in a small building at 
the rear of the boiler-house. In the engine-house there 
is, first of all, a 350 horse-power Willans three-throw 
engine, coupled direct to a six-pole compound-wound 
direct-current dynamo, made by the Sandycroft Company. 
Then there is a 200 horse-power cross-compound hori- 
zontal engine, driving by belt on to countershafting 
below the floor level. From this countershaft belts 
come up through the floor to drive two 100 horse- 
power dynamos, each capable of giving 850 ampéres 
at 220 volts when running at 525 revolutions per minute. 
They are four-pole machines, and are run independently 
of one another. Finally, there is a 100 horse-power 
compound horizontal engine driving a 110-volt dynamo. 
There is also a small charging booster capable of working 
at 110 or 220 volts. This is used for charging a battery of 
accumulators. All the machinery in this power-house, 
including the lighting, power and battery switchboards, 
and all the steam engines excepting that made by Willans 
and Robinson, have been constructed by the company. In 
the basement below the engine-house floor level are 
the condensers, which are of the jet type. The condens- 
ing water is cooled by delivery through sprayers into a 
cooling pond at the rear of the building. Adjoining the 
engine-house is the fire-engine station. We understand 
that twelve men from the works have volunteered to act 
as firemen, not only for the works, but for the whole 
surrounding district. In the fire-engine building is also 
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20-ton jib crane for unloading purposes. The company, 
therefore, is very fairly well off as regards facilities for 
bringing raw materials to its works; but in addition to the 
creek or dock there is a branch siding from the London 
and North-Western Railway so that materials not water- 
borne can enter the works in this manner, the siding also 
being used for the despatch of finished goods. ' A glance 
at the accompanying plan map, Fig. 1, will serve to show 
that the works, as is nearly always the case where a busi- 
ness is old established and has continually increased, have 
been added to from time to time, with the consequence 
that the buildings are detached over a considerable area. 





This was found to be an inconvenience when steam was 
the only motive power. When electricity began to be 


kept the ambulance equipment, for use in case of 
accident. 

The general and electrical erecting and machine shop 
is a new building some 350ft. long and 114ft. wide in its 
widest parts. Full-gauge railway lines run into it at two 
points from the sidings in the works. The building has 
brick walls and ends, and it is divided into three bays by 
rows of compound vertical joists, which support the roof and 
carry rails for a 20-ton electric overhead travelling crane, 
by Craven Brothers, in the centre bay, and for two 5-ton 
travelling cranes in the left-hand bay, also by Craven 
Brothers, and also electrically worked. We under- 
stand that very shortly the company proposes to 
put another powerful traveller in the centre bay—possibly 
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another 20-ton crane. The method by which the line 
shafting is electrically driven is interesting. Enclosed 
motors of 10 horse-power each, and provided with a 
pulley at each énd of their armature spindles, are bolted to 
the wall of the building or to the upright joists. These 
drive by belt on to pulleys at either end of each length 
of shafting. The shafting is conveniently split up into 
sections, and though the shafts are in a line with one 
another and their ends come very close together, so that 
they could be joined if necessary, they are not ordinarily 
so. The consequence is that, should it be necessary to 
do so, any one section can be stopped without affect- 
ing the others. The motors run at 630 revolutions per 
minute, and the shafting at 245. There are one or 
two machines in this shop which are separately driven 
with their own motors in each case, but generally 
speaking, separate driving is not much resorted to. 
The centre of the main bay is given up entirely to 
erection, and there are no tools in it, these being grouped 
alongside the two lines of roof supports and in the right 
and left-hand bays. The various machine tools are excel- 
lentand wellchosen. Wenoticed planing, drilling, slotting, 

~ nilling, and grinding machines, lathes, boring mills, ke. 
The greater part of these were certainly of British manu- 
facture. The shop is excellently illuminated throughout. 
Herein the company has a great advantage over those 
firms which work incities. Not.only is the atmosphere 
actually clearer and the light therefore stronger, but this 
very fact prevents the glazing of the roof from getting 
dirty anything like as quickly as in towns. We are glad 
to find increasing attention being almost universally paid 
to this question of illumination, the importance of which 
we have so frequently insisted upon. 

A portion of the main machine shop, reaching from 
one end not quite to the middle, is given up to the manu- 
facture of dynamos, motors, and electrical machinery 
and apparatus generally. .Dynamos and motors up to 
500 horse-power are made by the company. The machines 
are constructed ‘throughout in this shop, the company 
even doing the major portion of its core-plate stamping 
and cutting. Former winding is practised as much as 
possible, and ina gallery at one side a certain amount of 
the coil winding is carried out by girls, special formers 
and machines being used. The heavy winding is per- 
formed by men working in the right-hand bay on 
the main shop level. Here there are the necessary 
winding machines, lathes, &c., as well. as the 
core-stamping and cutting machinery. . A feature of 
this portion of the works is certainly the excellently 
equipped testing department. The instrument room is 
one of the finest we have seen in a works, and is pro- 
vided with the best of instruments, which are evidently 
made good use of. For testing purposes.there is a motor 
generator capable of producing alternating currents of 
different phases and periodicities, transformers for pro- 
ducing high potentials, kc. The resistances of coiled wire 
are neatly arranged against the wall high up so as to be 
out of the way of the workmen. Immediately underneath 
these and within sight of the instrument room is the 
testing bed. The stores are arranged at one corner of the 
main machine shop, and in such a position that all goods 
coming into the shop must first pass the stores them- 
selves. Outgoing goods also have to pass the stores 
and be checked before despatch. The full gauge siding 
coming from the railway passes over a large weighbridge 
by Avery, this being placed just outside the stores. 

Adjoining the machine shop is the brass foundry, and 
next to this is the iron foundry, which is a building some 
165ft. long by 45ft. wide. There are three cupolas—one 
of three tons and the other two five tons capacity. Two 
of these are placed together near one end of the foundry, 
the other being near the other end. For the blast there 
are two Roots blowers, each driven by « motor by belting 
and countershafting. Either motor can drive either 
blower. There is an electric lift to take the metal, flux, 
&2., to the charging floor. In the foundry itself there are 
two overhead electrically-driven eranes—one of 20 tons 
and the otherof 30 tons. They are carried on asteel runway 
supported on steel uprights. Matters aresoarranged that 
the smaller casting is done at one end of the building and 
the larger at the other end. “Ordinarily speaking the 
weight of the castings is about 13 tons as a maximum, 
but 20 tons can be, and have been, dealé with at one cast- 
ing. The foundry is well supplied with core-drying 
stoves, there being two on each side, the chimneys of 
which are led up outside the building. A sand mixing 
shed, provided with,a mill, is attached to the side of the 
building, opposite to that against which the cupolas are 
placed. The sand is delivered in railway trucks, and can 
b2 shot into the shed through a hole in the wall. 

Detached from these buildings, and some little distance 
away, is the forge or steam hammer shop... This is provided 
with two°complete sets of steam hammers, heating 
furnaces, &c. In each case a boiler is fixed on the top of 
the furnace, and provides steam for the hammers. In 
this building are made the shoes and dies, of special forged 
steel, for use in the mining stamp mills, It is intereSting 
to watch these. being turned out solely with-the steam 
hammer, and ready. for use at once without’ farther 
machining. We are informed that within the last twenty- 
five years over 10,000 heads of stamps have been supplied 
by this firm to all:parts‘of the world. .No doubt during 
its existence: the company has:supplied more even 
than this, but no records exist of what was done’ earlier 
than that. Westward from the forge is what was 
originally a boiler shop—and, indeed, it might still be 
used as such, as far as its equipment is concerned— 
bat latterly the company has given up constructing 
boilers as a regular thing, and the building is now used as 
a wrought iron jobbing shop. There is a heating furnace 
and blower, and the tools comprise bending rolls, punch- 
ing and shearing, plate edge planing, and drilling machines. 
There are three smiths’ fires and a steam riveter under a 
boiler tower which is provided with a hoisting gantry. 
There are several jib cranes, and the siding passes right 
through the shop. Next door is a two-storey building 
devoted to the storage of patterns and timber, and in a 





lean-to shed adjoining this the fettling is done. Pneu- 
matic tools.are used, and there is an overhead crane for 
dealing with the castings being cleaned. On page 441 
will be found several views of the new shop. 








THE CORROSION OF COPPER IN SEA 
WATER. 


WE give below a translation of an article written by Herr 
Uthemann, Privy Councillor to the German Navy, on a 
number of interesting experiments which this gentleman 
has been carrying out with a view to discovering an 


effective means of protecting copper and its alloys | 


against corrosion through the action of sea water. 
Copper and its alloys, says Herr Uthemann, have been 


used in shipbuilding for a long time, and are considered | 


to be valuable materials in the various branches on 


account of their suitability and adaptability to this | 


industry. 

In 1761 the English Admiralty had commenced to 
protect their ships with copper pate as a preventive 
to the adhesion of shells to the hulls, and soon afterwards 
the use of copper for the internal construction of ships 
increased proportionately to the development of steam 
engines as.driving power: 
copper and bronze facilitated the manufacture of various 


parts and fittings both in ships and their engines, and no | 


other material of similar qualities specially suitable for 
pipelines was known at that time. Demands for greater 


speed of vessels were continually made, necessitating | 


reduction of weight. This was obtained by using copper, 
brass, bronze, &c., for such objects which had hitherto been 
made of castiron. Not only were cylinder frames and other 


castings for boiler fittings and pipe lines after that made | 
of bronze instead of cast iron, but also the framework for | 


pumps, condensers, and other machinery. 
It is significant that at the same time a more pro- 


nounced corrosion of thin shelled brass condenser tubes | 


was noticed, and the admiralty officials of several nations 
endeavouret. to find out the cause of this. Of course, it 
had been ascertained more than twenty years ago that 
such deterioration of copper plates which had been 
attached to sailing vessels and other wooden ships since 
1780 took place, but the percentage of such corrosion had 
increased five to ten-fold after 1883. In the Metallurgy 
of Stoelzel, Vol. 1, ‘“‘ Production of Metals,” it is stated : 


“The deterioration of the metal occurred simultaneously | 


with the increased import into England of foreign ore, 
which necessitated the use of a larger proportion of lead in 
the melting process. The mixture thus obtained did not 




















oil 


The physical properties of | 


| greater purity of copper did not improve the position. 


|On the contrary, copper made in the ordinary way, and 
| containing a certain percentage of copper protoxide 
| showed less deterioration than that made by the electro 
| lytic process. From experience we know that very much 
| depends on the composition of sea water and its tem. 
| perature. In addition to there being a greater percentage 
of sodium chloride, there is an additional proportion of 
| magnesium chloride which seems to act deleteriously, 
| and it has been proved that tropical temperature as well! 
| as artificial heating in condensers, &c., especially favours 
| corrosion. Bronze fittings in pipe lines have the tendency 
| to corrode copper with which they come into contact, or 
| to destroy soldered places. The neighbourhood of iron 
also produces pitting, as can be seen whenever copper 
| pipes come in contact with iron plates of the bilge. 

The idea that the chemical decomposition of copper in 
sea water is furthered by electrolytic action seems to be 
| generally confirmed ; it is, however, very unlikely that 
sea-water mains are in any way influenced or damaged 
| by the action of electrolysis caused by leakage from the 
electric light and power wires. 

Trials to counteract the damaging action of sea water 
have repeatedly been made, the metals being covered 
with india-rubber, asphalt, marine glue, and other elastic 
lacquers. One of these, invented by an American named 
Sabine, has been introduced, and proved satisfactory. 
Another method which is more widely preferred is the 
equipment of condensers and pipe lines with zinc pro- 
tectors. All these methods, however, do not give 
sufficient protection ; in fact they have so many secondary 
failings that their general introduction has been restricted. 
The inside covering of rubber, pitch, &c., can hardly be 
made sufficiently smooth and free from cracks, and the 
examination of the same presents considerable difliculty. 
If part of the tube remains uncovered corrosion will act 
more intensely at that place. These coverings also 
decrease the bore of the tube, and with changes of 
temperature small pieces might drop off and choke the 
passage. Zinc protectors only act within limited dis- 
tances, and require to be often renewed. It may also 
happen that small pieces are detached, and damage 
valves, Ke. 

Other experiments intended to find a substitute for 
copper to be used for condenser tubes and bolts, &c., were 
made, and copper bronze (97 per cent. copper, 3 per cent. 
tin), Duhre bronze, and a great number of other copper 
alloys have been tried. The English Admiralty, in the 
beginning of the eighth decade of last century tried to stop 
quick corrosion of bronze condenser tubes by specifying 
condenser frames and tubes to be made out of the same 
mixture, the one being cast and the other drawn. The 
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stand the subsequent annealing so well owing to the quality 
of the copper being impaired. Davy tried to protect the 
copper plates from oxidation by bringing them into con- 
tact. with other metals of a more electro positive nature, 
such as zine, wrought or cast iron. _He found whenever 
the area of the protective metal was as jy to y45 of the 
copper plates, the latter showed neither corrosion nor loss 
in weight. But it happened that some carbonate of lime 
and of magnesium occasionally settled down on the surface 
which subsequently caused fouling by seaweed and shells, 
thus reducing the speed of vessels considerably. When 
the ratio of area of protected to unprotected surface was 
diminished to ,}5 to 4,55, no calcareous or other sedi- 
ment was observable, and the copper remained, practically 
speaking, perfectly clean. Although the above process 
showed satisfactory results during several trials, it was 
not generally introduced into shipbuilding, and could not 
have proved to be practical in other respects. Later on 
Bequerel repeatedly examined the Davy process in his 
laboratory, #s well as on ships in the Port of Toulon. 
According to his—Bequerel’s—opinion, the failure of the 
previous trialst'was due to the fact that the protective 
metals had to agreat extent disappeared, and not suffi- 
cient attentiom-had been paid to the disadvantages 
resulting from the destruction of the oxidising metals. 

Since 1880 it*has_ principally been the condenser tubes 
which have been destroyed, and Jater‘on the copper sca- 
water mains and other parts of machinery coming in 
contact with sea water, as, for instance, ‘the, circulating 
water pumps had these failures,‘ and the difficulty of 
finding a prompt remedy reduced the use of copper and 
its alloys to a certain extent; the mercantile marine even 
went so far as to employ iron more and more in spite of 
this material having to be replaced more frequently than 
copper. A large ocean liner, for instance, which pre- 
viously used about 35 tons of copper, now only used 
10 tons. 

As mentioned above, the cause of the corrosion of 
copper through sea water was explained by its impurities, 
and specifications only allowed 0°6 per cent. of foreign 


matter in copper. At the same time various alloys of | 


copper were tried, all with negative results. But even a 


TESTING APPARATUS 


prevalent idea was that the cause of the destruction must 
be attributed to electrolysis set up by the use of different 
metals. 

The destructive action of sea water on copper is, 
however, in the first place, a chemical process, as can be 
proved by exposing alloys of copper with tin or zinc and 
other metals in heated and condensed sea water where 
they will dissolve. Shortly after immersing the metal in 
sea water the latter becomes intensely blue, and the 
metal] rod continually loses in weight, and, as can be seen 
from the annexed table, the loss is often very consider- 
able. Rolled material with a high proportion of zinc does 
not dissolve so quickly, but in this case also the liquid 
shows quite distinctly some bright thread-like separations. 
The manufacture of a copper alloy which would stand 
casting, rolling, and drawing equally well is a very 
difficult problem, but, even if. solved, it would not produce 
condenser tubes incorrodible.in sea water. 

The tinning of tubes, as it is now carried out, offers a 
certain protection, provided the inside tinning is faultless 
and free from cracks; but.this process, again, has the 
disadvantage of making the tubes very soft, owing to 
the tin bath forming an alloy with the tube material, no 
matter whether the latter’is copper, bronze, or brass. 
The temperature of the tin bath must be kept low by an 
addition of lead, otherwise the material will lose weight. 
The tin covering-does not last longer than a year, and 
when renewed a certain percentage of the tubes is spoilt. 

Some years ago sea-water pipes of copper and iron were 
lined inside with a layer of lead, which is impervious to 
sea water. Such layers cannot well be made of less thick- 
ness than 38 mm., consequently the tubes, on account of 
this lead layer, are heavy, and can only be bent slightly. 
Lead-lined tubes, therefore, are less suited to meet the 
difficulties than cast steel tubes. The trials of ship plates 
by Davy, mentioned above, and the general experience 
that condenser tubes of brass and copper are little attacked 
in cast iron condensers, suggested the expediency of making 
a trial to see if it were possible to counteract the chemical 


action of sea water by strong electrolytic action. As the 


latter can only be exercised within limited distances, it 
‘was thought advisable to spread the protector, in the 
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form of a spiral, over the copper area, and to use a more | a little upwards, so that there may always be some water 


solid and more electro-positive metal, such as iron, steel, | in the pipes, which will thus be acted upon when the pumps 


&c., instead of zinc, which dissolves in water. 


In immers- | are at a standstill. The trial tubes were made from copper, 


ing a copper tube thus prepared in sea water, a strong | manufactured both by the electrolytic and the ordinary melt- 
action producing bubbles and a yellowish colouring of the | ing processes. They were properly cleaned and polished 


water sets in immediately. At first the iron is strongly | inside and outside before use, then 


oxidised, whereas the copper is not changed either in 
colour or brightness. After some time the copper surface 
is covered between the coils of the spiral with a deposit 


of iron oxide, which soon adheres so firmly that it is able | 
This layer | 


to withstand the action of flowing sea water. 
of iron oxide, in fact, becomes so attached to the surface 
of the copper that, after the remova lof the iron spiral, it 
cannot be wiped off with water, spirits, or benzine. If it 
be removed by means of a scraper or some other sharp 
tool, the clean and untarnished copper surface appears 
under the brown layer of oxide of iron. Under the iron 
spiral itself the surface remains for some time almost 
unaltered, and the corrosion of the iron spiralis diminished 
us soon as the uncovered surface of the copper is covered 


with a lining of oxide. The protecting spirals consequently | 


remain inactive for a long time, and even after their com- 
plete destruction the coating of oxide lining forms a pro- 
tection for the copper against the dissolving action of the sea 
water. As a result of a great number of similar trials 
wt copper either protected or otherwise with iron, in 


flanged, and each 
| carefully weighed. The tests of the protected and non- 
| protected tubes were carried out in similar apparatuses, 
| under exactly similar conditions, and at the same time, 
| consequently the behaviour of both pipe lines could be 
compared directly. Different percentages of salt and 
other constituents were tried in the sea water, and 
differences were made in the bolts and flanges. To 
| ascertain whether the protection was only local or was 
communicated to adjoining parts, the tube A only was 
protected with iron during one trial. At the conclusion 
of each trial the wire was removed, and the tube care- 
fully cleaned with water, alcohol, and benzine, after- 
wards being dried and weighed. Trials in still liquid were 
conducted with cylinders made of thin metal in glass 
vessels, asin Fig. 2. The cylinders were made of copper, 
produced by the melting process, also of copper bronze, 
brass, and half copper and half brass, as per Fig. 3. 
These were polished before immersion, carefully cleaned, 
and weighed. Condenser tubes of brass and copper 
| bronze were also subjected to similar trials. The cylin- 


still or in flowing sea water, it has been ascertained that ' ders were tested when protected with iron partly inside 


l.—Jn Flowing Water. 








: | Increase or 
' f With or | aocrea 
— o" Days. Material. without iron — pons ry Remarks, 

. protection. | area in mg. 
la 94 H-copper With + 346-00 Water with 3-5 per cent. common salt. Temperature 
1h 94 H-copper Without + 40-25 + 13 deg. C. 
2a §2 H-copper With + 411-00 Water with 3-5 per cent. common salt. Temperature 
2b 52 H-copper Without + 161-00 + 16 deg. C. 
3a 30 E-copper Without - 106-50 Water with 3-5 per cent. common salt. Temperature 
3h 30 E-copper Without - 173-30 + 16 deg. C. 
4a 187 E-copper With + 700-70 Water with 3 per cent. common salt and 0-5 per cent. 
th 187 E-copper With + 845-30 magnesium chloride. Temperature + 18 deg. C. 
5a 187 E-copper Without ~— 522-70 Water with 3 per cent. common salt and 0-5 per cent. 
5b 187 E-copper Without — 733-40 magnesium chloride. Temperature + 18 deg. C. 

Il.—Jn Still Water. 
la 59 E-copper With 441-30 Bath: Water with 3-5 per cent. common salt and muriatic 
1b 59 E-copper-brass With 653-60 acid 0-8 per cent. Temperature + 5 - 20deg.C. Spiral 
le 59 E-copper-bra:s Without — 3664-50 only outside 
2a 33 E-copper With + 71-80 Asunderl 
26 33 E-copper- brass With + 135-70 
2e¢ 33 E-copper-brass Without — 88-30 
3a 198 E-copper With + 267-50 Bath: Sea water 3-5 per cent. Temperature + 18 deg. C. 
3b 198 E-copper Without ~ 553-40 Spiral only outside. The cylinders were also covered 
3e 198 E-copper-brass With + 105-30 before the trial electrolytically with a layer of iron 
3d 198 E copper-brass Without -—- 4325-00 
fa 74 H-copper With + 20-35 Bath: Sea water 3-5 per cent. Temperature + 22 deg. C. 
4/1, 74 H-copper Without — 556-00 Spiral only outside 
4e 74 H-copper-brass With + 1-19 
4d 74 H-copper-brass Without — 422-00 
Condenser tube from— 

5a 74 Heckmann-bi onze With + 89-30 Bath: Sea water 3-5 percent. Temperature + 22 deg. C. 
5b 74 Brass With + 17-90 Spiral outside and inside 
5« 74 Heckmann-bronze Without 497-00 
5d 74 Brass Without — 300-00 





REMARKS,—E-copper = cylinders from electrolytical pure copper ; H-copper = cylinders from molten copper ; 
copper-brass = cylinders half copper, half brass, as in Fig. 3. 


with iron protection the copper gains in weight, whereas | only, and also when protected partly inside and outside. 


without protection it continually lost weight. A trial 
with a copper tube lined with iron by the galvanic 
process showed that this covering dissolved in sea water. 


The surface of the copper became bare and was attacked. | salt. 


| The temperature was fixed to 20 deg. Cent., and the bath 
| consisted of sea water from the Bay of Dantzig, which 
| had been evaporated, so that it contained 3} per cent. of 
Subsequently a solution of 83 per cent. of common 


It was further proved that the iron protection not only | sali was used, to which } per cent. of magnesium 


remained intact with pure copper, but also with copper | chloride had been added. 
Brass and other tubes which consisted of | hydrochloric acid was added. 


bronze. 


In another case ,; per cent. of 
This was done in order 


segments of copper and brass respectively, which were.) to ascertain whether the protection with iron would also 
soldered together, were tried. The condenser tubes when | be effective with acid bilge water, which, it is notorious, 


untinned, and when protected with iron, were found to | attacks copper tubes vigorously. 


last better than when tinned. The untinned material has 


the additional advantages that it is harder and resists | the accompanying tab!e. 


The trials extended 
over a period of two years, and the results are shown in 
Tt was }»roved in all vases that 


| 


better the expanding process of the ends into the tube with iron protection, not only vopper, but its alloys 


plate. With iron protection it is not necessary to make 
the tubes from special copper bronze—97 per cent. Cu, 
8 per cent. Z—as tubes made of ordinary alloy, which are 
not half so expensive, can be equally well protected in the 
same way. The protection afforded by iron, however, is 
not confined to sea water pipes only, but is also applicable 
to copper pipes fixed in the bilge. These ordinarily are 


corroded on the outside by the action of the bilge water, | 


which is generally of an acid nature. In this case the iron 
spiral must, of course, be arranged on the outside. Accord- 
ing to a preliminary trial, it seems even to be possible to 
protect copper coils used in the iron brine vessels of 
refrigerating plants by covering the former with wire. 
Trials have been made in flowing and also in still water. 
Fig. 1 shows the arrangement used in the former. The 
tubes A and B undergoing the test were connected with a 
main through which sea water was pumped by an 
electrically-driven pump. The apparatus is at work for 
ten hours daily, and during the remainder of the time the 
water remains stationary in pipes andtank. The arrange- 
ments have been made as similar as possible ~to those 
which would be met with on board ship, the pipes being 
subjected to the joint influence of sea water and oxygen, 
which are favourable to the destruction of copper. The 
water is renewed from time to time, as a rule, once in two 
weeks, and the temperature in the trial room kept to 
about 20 deg. Cent. The pumps are made of bronze. In 


front and behind the trial tubes A and B the main is bent 
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COPPER AND BRASS ,PIPE 


gained also in weight, whereas without protection copper 
and its alloys, including those which are called impervious 
to sea water, suffer a continual decrease in weight. 

Considering the great advantages which copper pos- 
sesses for shipbuilding purposes as compared with all 
other metals, and that « substitute for it cannot be found, 
itis highly satisfactory, concluded Herr Uthemann, to 
have at last found the means to protect the same 
efficiently. ‘No doub:,” he adds, “the use of copper in 
shipbuilding, which obviously has been restricted for some 
years, will soon grow to the right proportions.” 

It may be mentioned that at the beginning of the 
action there is a strong formation of rust on the iron pro- 
tector, and it is advisable to rinse mains for washing and 
bathing purposes thoroughly before use, so as to get them 








clear of sea water.’ The formation of rut, however, only 








damages the steel wire a little, and in the tests the wire 
in the tubes had, in spite of its thickness of }mm., not 
lost its elasticity and cohesion after a year’s work. 








THE SHRINKING OF GLACIERS.—Photography has recently been 
employed in Switzerland to obtain exact pictures of the glaciers as 
they now are. In future times the terminal moraines can be com- 
pared with those of the present day. Whatever may be the 
cause, the fact seems to be that glaciers all over the world are 
shrinking ; they were once certainly far larger in Switzerland than 
they are now. The ice-caps round the Poles are also growing less. 
As to the North Pole, this was pretty well known some time ago, 
and now the Antarctic explorers report that the icefields round the 
Southern Pole are also far less than they were when Ross made his 
Antarctic voyage sixty years ago. hen the reasons for this 
decrease of glaciation are known, a clue may be found for the 
occurrence of the glacial epoch, eighty or a hundred thousand 
years ago. 

British Motor Boat Cius.—The opening meeting of this 
Club will take place at the Sun Hotel staging, Kingston-on-Thames, 
to-morrow, May 6th. At 4.15 p.m., the Commodore, Sir William 
Kennedy, K.C.B., will hoist his burgee on his launch, and at 4.30 
p.m. he will get under way. The members with their launches will 
follow him in a run down to Teddington, and back towards Hamp- 
ton Court. On arriving at Teddington the Commodore’s launch 
will stop, and members will turn round him, saluting, by dipping 
the burgee once. When the last boat has saluted, the Commodore 
will proceed up river followed by the members. At 5.30 p.m., the 
return will be made to the Sun Hotelstaging. As there are sailing 
matches taking place in Kingston and Surbiton reaches, it’is par- 
ticularly requested that all launches will keep clear of, and give 
way to the sailing boats so as not to interfere with theif sport. 
About ninety members and guests have promised to attend the meet. 

Society OF ARTS: ARRANGEMENTS FOR MEETINGS DURING May, 
1905.—Monday, May Ist, 8 p.m., Cantor Lecture, Alan 8S. Cole, 
C.B., ‘‘Some Aspects of Ancient and Modern Embroidery ” ; 
Lecture I, Tuesday, May 2nd, 430 p.m., Applied Art Section, 
J. Starkie Gardner, F.S.A., ‘‘The Monumental Treatment of 
Bronze” ; Sir George Birdwood, K.C.I.E., CS.1., will preside. 
Wednesday, May 3rd, 8 p.m., ordinary meeting, Mrs. Burton- 
Brown, ‘‘Recent Excavations in Rome.” Monday, May 8th, 
8 p.m., Cantor Lecture, Alan S. Cole, C.B., ‘‘Some Aspects of 
Ancient and Modern Embroidery”; Lecture I]. Wednesday, 
May 10th, 8 p.m., ordinary meeting, the Viscount Montmorres, 
“The Native Races of the Unknown Heart of Central Africa.” 
Thursday, May 11th, 4.30 p.m., Indian Section, Henry J. Tozer, 
MA., ‘*The Manufactures of Greater Britain; III.—India.” 
Monday, May 15th, 8 p.m., Cantor Lecture, H. W. Ravenshaw, 
Assoc. M. Inst.C.E, ‘* The Uses of Electricity in Mines” ; Lec- 
ture I. Tuesday, May 16th, 8 p.m., Applied Art Section, H. R. 
Hall, M.A, ‘Excavation of the Oldest Temple at Thebes.” 
Wednesday, May 17th, 8 p.m., ordinary meeting, S. . Charles 
Phillips, M.S.C.I., ‘‘The Use of Wood Pulp for Paper Making.” 
Thursday, May 18th, 4.30 p.m., Indian Section, Charles Creighton, 
M.D., ** Plague in India.” Monday, May 22nd, 8 p.m., Cantor 
Lecture, H. W. Ravenshaw, Assoc. M. Inst. C.E., ‘‘The Uses of 
Electricity in Mines” ; Lecture lI. “Tuesday, May 23rd, 4.30 p.m., 
Colonial Section, Sir Charles H. T. Metcalfe, Bart., M. Inst. C.E., 
“<The Cape to Cairo Railway.” Wednesday, May 24th, 8 p.m., 
ordinary meeting, Killingworth Hedges, M. Inst. C.E., hon. sec. to 
the Lightning Research Committee, ‘‘Modern Lightning Con- 
ductors.” 

LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of the Leeds 
Association of E gineers held April 27th, the president, Mr. W. 
H. Drake, occup)ing the chair, a discussion on the subject of 
torpedoes was introduced by Mr. James Topham, who described 
the construction of a modern l}S8in. torpedo. The whole machine, 
he said, weighed 11581b., the warhead of hard phosphor bronzs 
containing about 2001lb. of gun-cotton. Torpedoes could be set 
by means of the hydrostatic valve to run jus: below the surface or 
24ft. deep. For practice they were usually tried at a depth of 8ft. 
or 10ft.; be had seen hundreds fired, but none had deviated more 
than 6in. from thé horizontal. This accuracy was due to the 
governing action of the pendulum weight connected with the 
lateral fins. In practice firing torpedoes were set to run for 200, 
400, or 600 yards, when they came to the surface, but in warfare, 
if they failed to hit, after having run their course, they should sink 
to the bottom. The mechanism for actuating the impeller was so 
delicate that some portions were made to a quarter of a thousandth 
of an inch. It was, however, the gyroscope, placed abaft the 
engine-room, which being connected with the vertical fin, prevented 
the inevitable tendency to travel in a curve that had made tho 
torpedo effective at ranges from 800 to 3000 yards. It was now 
one of the most reliable weapons in the Service. The gyroscope 
had, however, only been introduced two or three years, and its use 
demanded long experience, hence the incomplete success of the 
Japanese practice. With regard to torpedo nets, there was a 
secret known to the British Navy, amongst others, by which a 
torpedo could be made to penetrate any net of any other navy, 
but no other navy had shears which could cut through our nets. 
He bad seen our bluejackets practising, and was convinced that if 
the time should come when our Navy would be called upon to 
defend our Empire and our shores, it would not be found wanting. 


Iron AND STEEL INstITUTE.—The annual meeting of the 
Institute will, as we have a ready announced, be held, by kind 
permission, at the Institution of Civil Engineers, Great George- 
street, Westminster, on Thursday and Friday, the 11th and 12th of 
May, 1905, commencing each day at 10.30 o'clock a.m. Pro- 
gramme of proceedings:—Thursday, May llth, 1030 a.m.: 
General meeting of members ; the Council will present their_re port 
for the year 1904 ; the hon. treasurer will present the statement <f 
accounts for 1904; scrutineers will be appointed for the examina- 
tion of the voting papers ; election of officers and Council ; the re- 
tiring president, Mr. Andrew Carnegie, LL D., wili induct into the 
chair the president-elect, Mr. R. A Hadfield; the Bessemer 
gold medal for 1905 will be presented to Professor J. O. Arnold, 
Sheffield ; the awards of the Andrew Carnegie gold medal and 
research scholarships for 1905 will be announced ; the president 
will deliver his inaugural address; a selection of papers will be 
read and discussed ; 1.30 pm., the meeting will be adjourned. 
Friday, May 12th, 10.30 a.m.: General meeting of the members 
at the Institution « f Civil Engineers ; a selection of papers will be 
read and discussed; 7.0 pm, annual dinner of the Institute in 
the Grand Hall of the Hotel Cecil The following is a list of 
papers that are expected to be submitted :—(1) ‘‘On Experiments 
on the Fusibility of Blast Furnace Slags,” by O Boudouard, D.Sc., 
Carnegie Research Medallist, 1903. Paris ; (2) ‘‘Oa Recent Develop- 
ments of the Bertrand-Thiel Process,” by J. H. Darby, Brymbo, 
and G. Hatton, Brierley Hill ; (3) ‘‘On the Application of Dry-a‘r 
Blast to the Manufacture of Iron,” by James Gayley, New York 
supplement to paper read on October 26th, 1904; (4) ‘‘On the 
Effect Produced by Liquid Air Temperature on the Mechanical 
and other Properties of Iron,” by R. A. Hadfield, president ; 
(5) ‘‘On the Cleaning of Blast Furnace Gas,” by Axel Sahlin, 
London ; (6) ‘‘On the Failure of an Iron Plate through Fatigue,” 
by S. A. Houghton, London; (7) ‘‘On the Continuous Stee!- 
making Process in Fixed Open-hearth Furnaces,” by S, Surzycki, 
Czenstochowa, Poland ; (8) ‘‘On Accidents due to the Asphyxia- 
tion of Blast Furnace Workmen,” by B. H. Thwaite, London ; 
(9) ‘‘On the Behaviour of the Sulpbur in Coke in the Blast 
Furnace,” by Professor F. Wii-t, Pb.D., and P. Wolff, Aachen. 
Reports on research work carried out during the past year will be 
submitted by C. O. Bannister, London; J. Dixon Brunton, Mussel- 
burgh; H.C H. Carpenter, Teddington ; J. C. Gardner, Oldbury ; 
G. Diliner and A. F Enastrim, Stockholm; E G. L. Roberts and 
E. A. Wraight, London; Frank Rogers, Cambridge; and W. 
Rosenhain, Eirninghim, Andrew Carnegie research scholars, 
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TRANSPORTER BRIDGE OVER THE 
MERSEY. 


For the past four years or so work has been proceeding 
on the construction of a transfer or ‘‘ suspended ferry ” 
bridge over the Mersey, between the populated districts 
of Widnes on the Lancashire, and Runcorn on the 
Cheshire side of the river, and its completion suggests 
the propriety of some descriptive account being given of 
an undertaking which .as yet is almost unique in this 
country, although a somewhat similar bridge is also well 
advanced over the river Usk at Newport, in South Wales. 

On account of the great inconvenience felt, even so 
long ago as the beginning of last century, by the inhabitants 
on both sides of the Mersey in communicating with each 
other when there was no access beyond the bridge at 
Warrington, 24 miles distant, and the ferries at Liverpool, 
a strong movement was set on foot and a select committee 
of “ Liverpool merchants, noblemen, and gentlemen of 
both counties, as well as of Staffordshire,” was formed to 
consider the proposal of erecting a bridge across the river 
at Runcorn.- At that time Captain Browne, of the 
Deptford Chain Cable Works, had designed what was 
-eally the first chain suspension bridge, and working in 
conjunction with Thomas Telford, he made a model of 
one of 100ft. span. Telford himself designed one on this 
principle for crossing the Mersey at Runcorn and reported 
to the above committee in 1817. The bridge was to have 
a span of 1000ft. between the centre of two stone 
pyramidal towers, a 30ft. roadway the clear waterway at 
the centre of the span being 70ft. from high water level 
to the underside of the roadway. The estimated cost was 
£90,000 for the structure alone. The scheme was favour- 
ably reported upon by the committee, but nothing further 
was done in the matter. Telford made a large model of 
the bridge, to the scale of 20ft. to 9:lin., and this is still 
preserved.in a building belonging to the Shropshire Union 
at Ellesmere Port, and forms an interesting memento of 
and the actual forerunner of Telford's well-known 
suspension bridges at Conway and the Menai Straits. 

Since Telford’s time several schemes have been 
proposed for crossing the river at Widnes and Runcorn 
either by a bridge or by tunnelling. About this point 
a promontory on the Widnes side juts out into the 
Mersey, so that only some 1300ft. separate Lancashire 
from Cheshire, and Widnes from Runcorn, and here in 
1868 was completed the important railway bridge 
belonging to the London and North-Western Railway 
Company, designed by Sir William Baker, which crosses 
the river in three spans. Although there is a footway 
over this bridge, the great desirability of having a more con- 
venient means of inter-communication, for road vehicles 
especially, than that afforded by a circuitous route of 
144 miles between the two towns—less than a-quarter of 
a mile apart as the crow flies—has always been acutely felt, 
but more especially so within recent years, and since the 
Ship Canal with its docks at Runcorn and Weston Point 
has been constructed. Nothing practicable or com- 
mercially feasible, however, was advanced until about 
five years ago, when a company was formed with Sir John 
Brunner, Bart., as chairman, and Sir Henry Seton-Carr 
as deputy-chairman, and applications were made to 
Parliament in session 1900, and carried to success, for 
power to construct the “transporter” bridge which is 
now completed. 

This bridge, while in design precisely similar to an 
ordinary stiffened suspension bridge—notable examples of 
which in this country are found in the Clifton suspension 
bridge and those at Conway and Menai Straits—differs 
from the ordinary suspension roadway bridges in that the 
approaches to the bridge are at a low level, thus dispensing 
with the usually costly high-level approaches; and the 
traffic, both vehicular and pedestrian, is carried across the 
river in a car suspended from the stiffening girder span, 
which in turn is supported from parabolic cables carried 
from and over high towers on each side. A bridge on 
this principle, we believe, was designed by Mr. Charles 
Smith, of Hartlepool, about thirty years ago, for crossing 
the river Tees at Middlesbrough, but it was never con- 
structed. Several bridges of this type have since been 
built at various parts on the Continent from designs by 
M. Arnodin, a French engineer—one over the Seine at 
Rouen; one spanning the river Nervion, near Bilbao, in 
Spain; another crossing the mouth of the canal leading to 
Bizerte, a town in the north of Tunis, on the Mediterranean 
coast ; a fourth over the river Charente, at Martron, near 
Rochefort; and a fifth over the Loire at Nantes, which 
differs from the others in that it is of cantilever construc- 
tion, the shore ends of the cantilever arms being held 
down by counterweights. - 

While in general principle the same, and in appearance 
not dissimilar to all but the last of these continental 
transfer bridges, the Widnes and Runcorn bridge differs 
considerably in constructional detail from them, and is of 
far greater span and transport capacity. It crosses the 
Mersey and the Ship Canal in one span of 1000ft. between 
the centres of the supporting towers. This is the longest 
span of any bridge in this country accommodating road 
traffic; exceeding the suspension bridge of Clifton by 
298ft., and the Menai Bridge by 480ft., while the Conway 
Bridge is less than one-third the span. 

On the south bank of the Ship Canal on the Runcorn 
side, and on the river foreshore on the Widnes side, two 
lofty and symmetrical towers uprise, giving support at 
the summit to two massive wire cables suspended across 
the river and canal, and sloping backwards are securely 
anchored on the shore behind. Supported from the cables 
are the two main stiffening girders, which in ordinary 
suspension bridges would form the roadway, but in this 
case serve as the media of suspension for the transporter 
car beneath. 

The towers, constructed wholly of steel, rise to a height 
of 190ft. above high-water level, or about 200ft.- above 
low water. Each tower consists of four members or legs 
of dpen square section, 4ft. 10in. wide at the base, tapering 
to Zft. din. wide at the top, all well braced together with 





strong horizontal and diagonal bracing. The four legs of 
each tower are spaced 30ft. apart at the base, and curve 
inwards as they ascend till they reach the top landing, 
where they are 6ft. Qin. apart. Each pair of towers 
are 7Oft. apart, and are braced together by arched 
framing at the top, and by strong horizontal and diagonal 
frames lower down. 

All the four rnembers of each tower are bolted at their 
base to cast iron cylinders, 9ft. diameter, which in their 
turn are securely bolted to solid rock foundations. On 
the Widnes side the rock is near the surface, but on the 
Runcorn side it is some 35ft. below the Ship Canal level, 
and here the cylinders were sunk by means of compressed 
a‘r, and filled with strong cement concrete. The bases 
of the towers are protected by massive timber fenders 
secured to piles. 

Upon the top of the towers are saddles mounted on 
steel rollers for carrying the two great steel wire cables 
from which the stiffening girders are suspended. These 
rollers are adapted for taking up the variations in the 
length of the cables due to the load and temperature. 
The two main cables each measure lft. in diameter, and 
are made up of nineteen steel ropes bound together, each 
rope being built up of 127 wires 0'16in. in diameter ; 
the whole cable thus consisting of 2413 separate wires. 
The weight of the steel cables is about 243 tons, and the 
wire of which they are composed is capable of withstand- 
ing a tensile stress of 95 tons per squaré inch. The 
interstices between the wires of the ropesare filled during 
manufacture with a bituminous compound, and when 
built up into cables—the ropes being laid parallel—the 
whole is covered with the same compound and wrapped 
with two layers of strong sail cloth saturated with 
bitumen. 

The ends of the cable backstays are anchored into the 
solid rock about 30ft. from the rock surface, screw adjust- 
ments being fixed between the anchorages and the back- 
stays. When the solid rock on each side of the river was 
cut away to the depth mentioned, cast iron anchor plates 
were laid in position in three sets, and upon each plate 
were piled long bars of railway metals, transversely and 
longitudinally. The first length of anchor bars having 
been placed in position, the whole of the anchor pits to 
the top of the railway metals were filled and rammed with 
Portland cement concrete, in the proportion of seven to 
one. The next lengths of anchor bars were then put in 
position and filled in with concrete, and so on until the 
top links were fixed, the latter being in short lengths to 
form the curve leading to the backstays, a cast iron 
pillow being bedded in the concrete at each top joint. 
The top lengths of the anchorage finish at the three steel 
crossheads, to which are attached the nineteen cable 
ropes with screwed lengths foradjustment. Ata distance 
of about 50ft. from the anchorage the nineteen ropes are 
bound together to form one cable. The weight of the 
steel cables is about 243 tons, and the wire is capable of 
withstanding a tensile stress of 95 tons per square inch. 

Suspended from the main cables are the two longi- 
tudinal stiffening girders, 18ft. deep and 35ft. apart 
horizontally, the underside of the girders being 82ft. 
above the level of high water. These girders are firmly 
braced together horizontally to withstand the wind 
pressure, which is the heaviest stress to which the 
bridge will be submitted. The pressure which has been 
allowed for in the calculations is the Board of Trade 
requirement of 561b. per square foot. To minimise the 
stress due to deflection from changes of temperature, the 
girders are hinged at the centre, thus permitting the rise 
and fall of 2ft. 9in., which itis calculated will occur within 
arange of temperature of from zero F'ah. to 120 deg. Fah. 
To allow for longitudinal expansion and contraction, the 
girders are fixed to vertical rockers, which also carry the 
overhang of the girders beyond the towers rendered 
necessary to support the transporter car when close into 
the landing between the towers. 

The bridge is approached on the Runcorn side from 
Waterloo-road, and from the Widnes side from Mersey- 
road, the approaches consisting of new roadways at an 
improved level, nearly flat, built between stone and 
concrete retaining walls as far as the water’s edge. The 
two main towers carrying the cables and the stiffening 
girder are built, one on the south side of the Ship Canal 
and the other on the foreshore on the north bank of the 
river, and are approached from the above earthwork 
approaches by steel elliptical girders resting on cast iron 
columns, carrying a corrugated steel flooring, upon, which 
are laid the timber blocks on concrete, forming a roadway 
35ft. wide between the parapets, the footpaths being 6ft. 
wide each. The roadway in front of the towers is 
widened out to 70ft. for marshalling the traftic, and for 
providing space for waiting rooms, ce. 

The transporter car consists of a platform 55ft. long by 
24ft. wide, and is suspended from the trolley by steel wire 
ropes, so hung that they prevent either side or end oscil- 
lation of the car. The car is capable of holding at 
one time four two-horse farmers’ wagons, loaded, and 
300 passengers, the latter being protected from the 
weather by a glazed shelter, with folding doors at the 
endsand side. On the top of the car is fixed the operator’s 
cabin, in which is placed the switchboard, so that the 
operator has a full view of the course, and has the car 
quite at his command; he can thus reverse, go-ahead, or 
put on the brakes at a moment’s notice. The time 
occupied by the car in crossing will be about 2} minutes ; 
so allowing the time for loading and unloading, it should be’ 
capable of making about nine or ten trips per hour. The 
bridge, approaches, and car will be illuminated with the 
electric light, and fog signals and bells are to be sounded 
when necessary. The bottom of the car is about 
12ft. above high-water level, and will clear the Ship Canal 
wall by about 4ft. 6in. 

The car is suspended by a sufficiency of strong wire 
cables from the trolley, which runs upon “ails fitted along 
the lower flange of the stiffening girders. The trolley is 
about 77ft. long, and is carried by sixteen wheels on each 
rail. It is propelled by two electric mstors of about 
85 brake horse-power each, a large excess of propelling 





power being provided, partly for economy of working, and 
principally to be ready for any emergency of strong head 
winds with heavy load. The motors are fixed to a kin 
of bogie arrangement in the trolley, so that in the case 
of large curvature of the bottom boom of the stiffenin,: 
girders, due to either temperature or load, the drivin, 
wheels will be certain to be hard on the rails. Efficien: 
automatic and hand brakes are fixed, so that it will be 
possible to pull up the car within its own length when 
going full speed. 

The electricity required in connection with the pro 
pulsion of the trolley and car, and with the light of the 
approaches and towers, is generated on the site, as n 
general supply of electricity was available on either side 
of the river. The generating station is erected at the 
bottom of the Widnes East Tower leg. This contains 
two gas engines 70 brake horse-power each, one being 
spare; two dynamos, a booster and accumulator battery 
of about 246 cells, with all the necessary switchboards, 
fittings and connections. The station is built ia thre: 
stories; the bottom or ground floor holding the ga: 
engines, dynamos, booster, switchboard, &c.; the second 
floor being used for the accumulator batteries, and the 
top floor for the water tank. 

The total cost of the undertaking, including parlia 
mentary expenses, will be about £130,000, of which sum 
the Corporation of Widnes has contributed £25,000, and 
the Urban Council of Runcorn £10,000. It has been 
estimated that a bridge of the ordinary type, of sufficient 
height to clear the shipping, and with the consequent very 
long approaches, would have cost at least three times this 
amount. The engineers for the work were Mr. John J. 
Webster, M. Inst. C.E., of Westminster, and Mr. John T. 
Wood, M. Inst. C.E., of Liverpool; the resident enginee: 
being Mr. L. H. Chase, M.Inst.C.E. The steel super. 
structure of the bridge was manufactured and erected by 
Arrol’s Bridge and Roof Company, Limited, Germiston 
Works, Glasgow, while the masonry work in the ap 
proaches and anchorage has been done by W. Thornton 
and Sons, Liverpool. The steel cables were made by the 
St. Helens Cable Company, and the whole of the electric 
installation, including the lighting of the structure, has 
been carried out by Mather and Platt, of Salford Iron- 
works, Manchester. 

The views on pages 445 and 448 show the bridge in 
various stages of its construction. 








MUNICIPAL TRAMWAYS FOR CHICAGO. 


THE city of Chicago has for some years been negotiating 
with the tramway companies for the purchase of their lines, 
and has recently invited Mr. James Dalrymple, of the 
Glasgow city tramways, to visit the city and advise as to 
methods of management and operation. It will be some 
considerable time before the acquisition of the lines can take 
place, but during the negotiations the franchises covering 
several streets have expired. The city has declined to renew 
these, even temporarily, and has now decided to operate these 
for itself, linking them up by new connecting lines where 
necessary to form a complete system. The preparation of 
plans and specifications for the construction of new perma- 
nent way, electrical equipment, power plant and rolling 
stock has been entrusted to Mr. B. J. Arnold, a leading 
electrical railway engineer, and tenders will be received for 
the construction and operation of the new system. Pay- 
ment will be made by the city either in certificates, as 
provided by a law authorising cities to acquire and operate 
tramways, or in cash obtained by the sale of such certificates 
by the city. 

The tenders are to submit unit prices per mile of line with 
the overhead trolley wire and the underground conduit system. 
The cars are to be not less than 40ft. long overall, with 
reversible cross seats, and mounted on double bogies, with 
four electric motors of 30 horse-power; they are to be 
equipped with air brakes. If the operation of the system 
should be leased to a company, at least half the rental must 
constitute a trust fund for the payment of the tramway 
certificates issued by the city, and the tenders must state the 
percentage of gross receipts or the cash amount to be paid to 
the city annually for a term not exceeding twenty years. 
The sealed tenders, each accompanied by acheque for £5000, 
will be received by the City Comptroller and opened on 
July 1st. 

The operation of the lines is to be subject to the police 
power of the city in regard to the safety, health, comfort, 
and convenience of the public. The fare is to be uniform for 
ali distances, as is universal in American tramway practice, 
and is to be 24d. for adults, or 14d. for children between 
seven and twelve years of age. Children of less than seven 
years, when accompanied by adults, will be carried free. 
The city reserves the right to reduce the fares, provided that 
this will not impair the trust fund. The lessee or operator 
must exchange transfer tickets with any other company 
whose lines cross or come within 200ft. of the city’s lines. 
The companies claiming to own the lines in which franchises 
are expired are also invited to submit tenders for the sale to 
the city of the permanent way, wires, &c., now in place. 








Tue SLEEPING SickNESs.—According to a report made by Dr. 
C. A. Wiggins, principal medical officer at Nairobi, in the East 
Africa Protectorate, where there are trees or bushes near the 
lake coast line, the tsetse fly—Glossina palpalis—is found, and where 
the fly is there is sleeping sickness. The difficulties that beset 
a journey in these parts are exemplified in Dr. Wiggin’s account 
of the passage of the Yala Swamp. This consisting of huge masses 
of papyrus, or large tracks of black mud, with stagnant, ill-smell- 
ing water, both reaching to the explorer’s waist, progress was 
slow. Papyrus, it was observed, does not shelter the flies. 

GeEoLocists’ AssocraTIoN, LonpoN.—The next meeting of the 
Association will be held at University College, Gower-street, W.C., 
on Friday, May 5th, 1905, at 8 p.m., when the following lecture 
will be delivered :—‘‘ Explorations for Fossil Bones in Western 
North America,” with special reference to the skeleton of 
Diplodocus, of which a plaster cast is now being mounted in the 
British Museum (Natural History), by W. J. Holland, LL.D., 
Director of the Carnegie Museum, Pittsburgh, illustrated by 
lantern slides. Thé, following excursions have been arranged :— 
To Woldingham on Saturday, May 6th, leaving London Bridge at 
1.40; to Reading and Caversham, Saturday, May 13th, leaving 
Paddington at 1.20; to Crayford, Saturday, May 20th, leaving 
Cannon-street at 2 p.m.; and to Bedford on Saturday, May 27th, 
leaving St. Pancras at 10.15 a.m. 
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COMBINED SLEEPER, ADZING, AND 
BORING MACHINE. 


AN improved machine, recently manufactured by A. Ran- 
some and Co., Limited, Newark-on-Trent, for the Buenos 
Ayres and Rosario Railway Company for adzing simul- 
taneously both the.seatings and boring the spike holes in 
railway sleepers, is shown in the accompanying illustration. 
In practice, the sleeper is cramped upon a sliding carriage 
running on rollers, which is caused to pass over the revolving 
cutter blocks by means of two racks and pinions actuated 
by hand-wheels. The cutters, which are of such a width as 
t» suit the rail, notch out both the seatings simultaneously, 
giving them the required bevel, and turning out the work 
much truer than it is possible to do by hand. An adjust- 
able stop is provided, against which one end of the sleeper 
is pressed before it is cramped to the table, thus ensuring 
the seatings being cut in the right place without the trouble 
of marking them. The spike holes are bored by means of 
four vertical spindles arranged in two carriages. These 
carriages are capable of sufficient lateral adjustment to enable 
them to bore the holes in the necessary positions for the 
different curves. The four spindles are brought into work 
simultaneously by means of a vertical rack and hand-wheel, 
and are counterbalanced to facilitate the working. As the 
auger enters from below they bore freely, because the chips 
made by them rapidly fall away by gravity. Each pair of 
augers is driven separately. The makers inform us that the 
output from the machine is considerable, and that it is 
extremely easy to manipulate. 








DOCKYARD NOTES. 


A DAILY contemporary is making a great scare about guns. 
It is, so far a3 the Majestic is concerned, some six months 
behind the times, and the whole business is a case of the 
maximum amount of smoke with the minimum of fire to it. 
lt is a species of attack upon the Elswick gun design, as the 
Japanese 12in. are included in the condemnation. It is laid 
on very thick, but the main point of the whole question— 
the relation between the propellant and the injured tubes— 
has been ignored. There is no reason to believe that any 
make of gun would have fared better with cordite. 


THE full speed passage trials of the Australian squadron 
are not very satisfactory reading. The average speeds main- 
tained between Wellington and Auckland were as follows :— 

21 knot averaged 21 knots 

22 knot Challenger averaged 19-8 knots 

20 knot Psyche averaged 17 knots 
The ships are boilered respectively with Belleville, Babcock, 
and Thornycroft boilers. 


Euryalus 


SEVERAL German ships have recently run their full power 
trials. The results were :— 


LEP. 
16,812 = 18-74 knots 
ae 5,552 = 15-54 knots 
Miinchen ee? 35 12,388 = 28-45 knots 

The decimals in each case indicate the amount over the con- 
tract. All the results are, however, maxima. 


Elsass 


THe small German cruiser N has been launched and 


named Leipsig. 


Tue U.S. battleship Indiana has been re-boilered with 
Babcock and Wilcox boilers. 


Rvumovr has it that a new battleship of unique design is 
to be laid down at Portsmouth at the end of the present 
year. This apparently is not the Dreadnought, but some 
supplementary vessel, ‘ 


JAPAN—if a paragraph now going the rounds of the daily 
Press is to be believed—is presently to be the proud and 


hippy possessor of a new sort of submarine which a British | 


Admiralty foolishly declined to avail itself of, although the 
new boat is ‘‘all British.’’ It is a unique craft, able to stay 


under water for twenty-five days, during which time the crew | 


get out and walk about the ocean. We have not heard the 
name of the inventor, but it ought to be Munchausen. 


Still there was a submarine once which stayed under for 
twenty-five years, and is still staying; and after all there 
is a more remarkable craft on the market. The invention 
is applied to a cutter, and at once it becomes ‘‘ an instrument 
destined to revolutionise naval warfare.’’ Its details are 
said to be ‘‘ very secret.’’ They ought to be. 


THE new cruisers of the Minotaur class will be built of 
high tensile steel instead of ordinary steel, and the armour 
desk made of K.N.C. instead of the usual boiler-plates. 
As the armour deck is, we believe, to be nearly in. 
thick, someone good at fractions may be able to calculate 
the advantage. We are some way yet from the ideal 
cruiser. Two small ones—the Dupuy de Léme and the 
Bayan —have been built in the past, but in the present there 
is but one type in existence, and that is called a battleship. 
We refer to the Vittor Emanuele, a ship which, on account 
of her excellent-protection, should be able to sweep all other 
armoured cruisers off the sea. There could be little doubt 
—assuming equal gunnery, &c.—of the result of an action 
batween the Vitfor Emanuele and the Minotaur; the latter 
would be unable to hurt the former at most ranges, while 
she would stand to be very badly hurt in return. And in the 
matter of speed our type will apparently have little, if any, 
advantage. The freeboard of the Vittor is somewhat low for 
British needs, but she is our ideal cruiser all the same. 


THE absence of rams to the Minotaur class is causing 
some criticism. The explanation of the fact that the 
19-knot Duncans can steam as fast or faster than the 20-knot 
Swiftsure and Triumph now is that the ex-Chilian ships 
have very smallrams. Those who accept this explanation 
are worrying about the Minotaurs. 


THE submarine discovered at Port Arthur after the 
surrender has been surveyed and pronounced useless. This, 
judging by events, is a roundabout way of saying that the 
Russians did not spoil her like they did the big ships. 








OBITUARY. 


LORD GRIMTHORPE. 


Eary on Saturday morning Edmund Beckett-Denison, 
Lord Grimthorpe, passed away quietly at a great age, in his 
house, Batchwood, St Albans. He was born in 1816. Of 
his life as a lawyer, a politician, an architect, and a contro- 
versialist, we do not propose to speak. He was a man cele- 
brated for his abilities, notorious 2s a fighter ; but we cannot 
let his memory pass away without putting on record the fact 
that he revolutionised the construction of large public clocks, 
and incidentally produced some of the finest ‘‘ regulators ’’ 
ever made. To those who are versed in horology the name of 
Denison is a household word, but it is not difficult to make 
any engineer understand what it was that he effected. 
Clocks working pendulums are more or less accurate just as 
they leave the pendulum more or less alone. It is of the 
utmost importance that the frictional resistance of the 
escapement should be as small as possible ; that whatever its 
amount, it should remain constant over long periods ; and that 
the driving power of the clock should always be the same. 
It is only in this way that the length of the arc described by 
the pendulum can be kept nearly always the same, and always 
traversed in the same period. Now, church clocks must 
large because they have to move bighands. Their wheelwork 
is coarse, and the effect of wind on the hands is very great. 

In order to get the uniform driving force so essential it 
had long been the custom to use what are known as 
‘* Remontoir’’ escapements. The escape wheel is not driven 
by the main clock weight, but by a very small special weight 
or a spring. The clock has nothing to do but wind up the 
little weight or the spring every half minute. It matters 
nothing what the wind does to the hands, or how rough the 
main wheels may be. Every half minute they are allowed to 
run a very short distance, and so wind up, as we have said, 
the tiny special motor actuating the pendulum. The result 
is very good timekeeping. But Denison went one better ; 
and instead of driving the pendulum by the teeth of the 
escape wheel sliding on the pallets of the ‘‘anchor,’’ he 
placed at each side of the pendulum rod, high up, small weights, 
suspended at the end of rods ; and instead of an escape wheel 
| he used a kind of fly, with three or six arms, accompanied by 
‘cams, in such a way that one of the suspended weights 





is always elevated in advance of the rising pendulum. It 
is released at the end of the excursion, and falling, helps the 
pendulum on its return course. Thus the pendulum has 
always precisely the same driving effort, and there is practi- 
cally no friction whatever in the escapement. The mechanism 
is exceedingly simple; it is very easy to make, and need not 
be very accurate. Clocks fitted with it are therefore splendid 
timekeepers. 

Sir Edmund Beckett-Denison designed the great clock 
made by Dent for the Houses of Parliament, which is 
probably the finest timekeeper ever used on a public 
building. It is fitted with the double three-legged gravity 
escapement which we have just described. 

Lord Grimthorpe was a great authority on bells, bell 
hanging and bell ringing. He was a good mathematician, 
and in many respects a fine mechanician. As an author, his 
style was excellent. Even his rampant dogmatism was not 
without a charm. Our readers will find it worth their while 
to get his treatise on ‘‘ Clocks, Watches, and Bells,”’ the first 
edition of which appeared in ‘‘ Weale’s Series’’ some fifty 
vears ago. The later editions contain much interesting addi. 
tional matter, 


WE regret to have to announce the death of Mr. John Spencer, 
of Wharlton Hall, in his eighty-eighth year. He was the son of 
Mr. John Spencer, who established the Newburn Steel Works in 
1810, and together with his two brothers, now ¢ead, carried on these 
works until 1888, Mr. Spencer was highly esteemed on account 
of the philanthropic side of his character. He was in his eighty- 
eighth year, and had all his life been connected with the Newburn 
Steel Works, These works were among the earliest to produce 
steel in the North of England ; they employed the Huntsman pro- 
cess, wherein the steel was made from cemented Swedish bars, 
At first mainly steel files were produced, and that on only a small 
scale, bnt the works now cover an area of over sixty acres, and 
afford employment to more than 1500 hands, their chief produc- 
tion for many years being steel boiler and ship plates. The 
founder, John Spencer, died in 1867, and the business was taken 
over by his three sons, John, Michael, and Thomas, the last-named 
dying in 1902 at Brussels. Michael, the second son, died in 1888, 
when the firm John Spencer and Sons was converted into a limited 
liability concern with a capital of £300,000 in ordinary shares, and 
£300,000 in debentures, Mr. John Spencer bad other industrial 
interests besides the steel works, He and his brothers in 1867 
went into partnership with Sir W. H. Stephenson as owners of 
the Throckley Colliery, which is still carried on by the family. 
Mr. John Spencer was likewise a director of John Abbott and Co., 
Park Works, Gateshead-on-Tyne, as well as of Blair and Co., 
Limited, marine engineers, Stockton-on-Tees. His eldest son, Mr. 
John Watson Spencer, is the present managing director of John 
Spencer and Sons, Newburn Steel Works. 


Tue death is announced of Mr, Robert Hudson, who, during 
the last four-and-twenty years, had been connected with the firm 
of Messrs. Swan and Hunter, shipbuilders, and still more recently 
with the larger company in which the firm of Messrs. Swan and 
Hunter was amalgamated with that of Messrs. Wigham Richardson 
and Co. While a young man he went to Manchester, in the 
service of the Manchester, Sheffield, and Lincolnshire Railway 
Company. It 1858 he went to Sunderland as traffic manager for 
the old Dock Company—a company of which his uncle, Mr. 
George Hudson, the ‘‘ Railway King,” was chairman. There he 
remained for many years ; but in 1881, when Mr. G. B. Hunter, 
his brother-in-law, went to Wallsend to start a shipbuilding yard, 
Mr. Hudson joined him as commercial manager for the enterprise. 
When the business was formed into a limited liability company 
Mr. Hudson became the secretary, and he retained that office 
when the two great shipbuilding firms of mid-Tyne amalgamated. 


THE death has occurred at Lincoln of Mr. Thomas Bell, J.P., of 
Mere Hall. Mr. Bell had been ailing for some weeks, and 
underwent an unsuccessful operation for an internal trouble. 
He was sixty-five years of age, and had been a city magistrate 
several years. He had been connected with the firm of Messrs. 
Robey and Co., engineers, since 1865, originally as head of the 
financial department, and after the formation of the limited liability 
company as joint managing director with Mr. John Richardson. 
He retired from office about sixteen months ago, but retained his 
seat on the Board of Directors, 


Tue death is announced of Mr. John Jones, aged 78, manager 
of the rolling department at the large steel works at Glengarnock, 
Ayrchire, which occurred on Saturday evening. Mr. Jones had held 
the position for over eight years. Previous to going to Ayrshire 
he was manager of the rolling department of Messrs. Charles 
Cammell and Co., Penistone, for over twenty years. 








THE MANCHESTER LITERARY AND 
PHILOSOPHICAL SOCIETY. 


On the 2nd inst. Sir W. H. Bailey, the newly-elected 
president of the Society, delivered his inaugural address to 
a crowded meeting. It is a long time since a mechanical 
engineer was elected president. Sir William H. Bailey very 
naturally took the work done in the practical application of 
science by members as his text. He claimed that, great as 
is the work done by the Royal Society, that of the Man- 
chester Society was not less important and valuable ; and he 
passed in rapid review the life work of Joule and Dalton, and 
William Sturgeon, the inventor or discoverer of the soft iron 
magnet. He would venture to say that the Manchester 
Society is great among all the scientific societies as having 
had the largest number of mechanical inventors as 
members; for Lancashire is the birthplace and Manchester is 
the metropolis of modern mechanical inventions, this county 
being the first to use steam power for spinning and weaving, 
as well as to use the invention of James Watt for cutting, 
slicing, shaping, and altering the old handicraft tools to suit 
the new power. 

It is interesting to note the number of names of men who 
did the world’s scientific work in past years, and who were 
more or less connected with Manchester ; such, for example, 
as Priestley ; Wilkinson, who invented iron boats; James 
Watt, Boulton, Fairbairn, and others. Sir William Bailey 
concluded an able address with the following words :—‘‘ We 
have every reason to be proud of our Society’s noble history 
and of our ancient meeting house and of its library—which is 
probably the best scientific serial library out of London. 
This library has been and is of great value to its members, 
and I feel that I am doing what is proper to this great 
district, whose every prosperity consists in the partnership 
between science and industry, in asking our members not to 
forget what they own.”’ 








Tue length of electric railways in Canada on June 30th 
last was 767 miles, of which 376 miles was in the province of 
Ontario and 264 miles in Quebes, 
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RAILWAY MATTERS. 


AccorDING to recent statistics the number of women 
employed on the Russian State Railways amounts to 22, 


TsE directors of the Midland Railway Company have 
appointed Mr. Samuel Bower to the position of assistant account- 
ant. Mr. Bower has been in the accountants’ department of the 
company for upwards of thirty-five years, 


WE understand that Mr. E. F’. Jacob has been appointed 
manager of the Oudh and Rohilkund Railway. Indian Engineering 
remarks that Mr. Jacob is the first traffic expert who has attained 
in State railways to high managerial office, 


Tar Public Works Commission of the French Chamber 
has decided to accept the proposed additional condition, by virtue 
of which the Central Transpyrenean Railway between Lerida and 
Saint-Girons is to be completed within twenty years, 


‘Tae preamble of the Rotherham, Maltby, and Laughton 
Railway Bill has passed a Select Committee of the House of 
Commons, the promoters giving a guarantee to construct the 
railway, with a penalty of £10,000 for failure to do so, 


Tue main Spanish railway lines managed by French 
engineers import their locomotives from France, whilst the 
managers of narrow-gauge lines in the Bilbao district now look to 
Germany for their cheap engines in preference to the American 
article. 

Rattway extension in Buenos Ayres has gone on 
actively all the year, and much work that has been determined on 
has yet to bedone, Plans are on foot for new lines in various 
parts of the country, The railways have been increased in 1904 by 
515 miles. 

A LocoMoTIVE fraine in Chicago was recently welded 
by Thermit at a cost of £2, and the engine was rendered fit for 
service on the following day. The broken frame was clamped 
together and the molten Thermit poured upon the joint, when a 
solid weld was made after cooling. 


Tue representatives of the Great Central Railway at 
the International Railway Congress opened at Washington on the 
3rd inst. include Mr, J. Rostern, assistant general manager, who 
bas been accompanied on a tour through Canada by Mr. C. A. 
Rowlandson, chief engineer, Mr. G. A. Clear, assistant goods 
manager, and Mr. W. Clow. 

A Honekona paper, according to the Globe, describes 
how the ingenious Chinese of the neighbourhood of Tientsin 
gains a modest living from the local railway line. He ties one 
end of a rope to a tree, and an anchor to the other, and hurls the 
latter into the bales on an open truck, It is done by a fluke, of 
course, but it is done very successfully. 


Goop progress is now being made with the Dunston to 
(iateshead extension line of the North-Eastern Railway. The 
cuttings and tunnel to the south of Gateshead West Station are 
being proceeded with rapidly, and the bridges and embankment 
on the curve from the west of Bensham are also well in hand. Up 
to the present time, it is believed that about £94,000 have been 
spent on this branch. 

Tue Denver and Rio Grande Railroad Company is 
building open-top observation cars to be attached during the 
summer months to daylight trains running through the Royal 
Gorge, Grand Cajion of the Arkansas, Cafion of the Grand River, 
and the Black Cajion of the Gunnison. These cars are of modern 
construction, with a seating capacity of seventy-two persons, low 
sides but no tops, entirely open. 


Tue engineers of the Caledonian Railway have been 
engaged in surveying operations in the Carluke, Orchard, and 
Crossford districts, in connection with a proposed extension of the 
Caledonian line into the Clydesdale district. While principally 
intended for fruit traffic, it is expected that provision will also be 
made for passengers, as the district attracts large numbers of 
excursionists during the summer, 


Tre Engineering Council of the Russian Ministry of 
Ways of Communication has sanctioned the project for rebuilding 
the Nicolas Railway running between St. Petersburg and Moscow. 
The total cost of all the work that will have to be carried out is 
estimated to be £2,550,000, and the work of reconstruction will 
take six years. According to the project approved of, new stations, 
various goods depts, and several new branch lines will have to be 
built. 

WitH a view to more satisfactorily coping with the 
increasing traffic between Alexandria, Cairo, and the lower regions 
of the Nile, the Egyptian State Railway Department have now 
awarded an important contract for supplying no fewer than 100 
high-capacity, all-steel bogie wagons for conveyance cf coal, 
grain, and oil tothe Leeds Forge Company. The wagons com- 
prised in this contract will each have a carrying capacity of 
30 tons. 

Tue general manager of the Paris, Lyons, and Medi- 
terranean Railway, M. Noblemaire, observes in the Bu//etin of the 
Société d'Economie Politique, @ propos of the Simplon Tunnel, 
that the Lons-le-Saurier and Geneva route is very interesting from 
every point of view, notwithstanding the many long tunnels, for it 
would reduce the distance between Paris and Geneva to 488 kiloms., 
= 303 miles ; but it is only realisable on Switzerland consenting to 
participate in the expense. 

A New motor rail service, the first to be introduced 
into Ireland, was started on the Belfast and Co. Down system on 
Monday between Belfast and Holywood. The new service has 
been instituted ego bo compete with the prospective electric 
tram system which the Belfast Corporation are introducing. There 
are three stopping stages in the five miles between the two towns, 
A similar service will shortly be adopted on the Midland line on the 
other side of Belfast Lough. 


THE engineer in charge of the maintenance of way of 
one of the largest and best managed American railways has, says 
the Railway Age, publicly stated that there has been a decided 
deterioration in the quality of rails since 1899, and every year a 
poorer quality of rail has been, manufactured than the year previous. 
This is shown to be an actual fact by the figures in the reports of 
rail failures and breakages, and the testimony is sustained by the 
experience of many other roads, The complaint now is that 
American rails are too brittle. 


Tue total length of the Buenos Ayres and Pacific 
Railroad line now in operation is about 1030 miles, including 
recent extensions. The lines are:—Buenos Ayres through 
Mercedes, Junin, Rufino to Villa Mercedes ; Chacarita to Caballito ; 
Rufino to Gainza, Italo and Buena Esperanza ; Rufino to Villa 
Maria, Saforcada to Isabel. There are under construction 
branches from Alberdi, about 90 miles in a south-westerly direc- 
tion; Mackenna to Sampacho, about 50 miles; and Laboulaye, 
about 90 miles in a south-westerly direction. The gauge is 5ft. 6in, 
throughc ut, 

A BULLETIN which has just been issued by the Inter- 
State Commerce Commission, giving an account of railroad acci- 
dents in the United States during the months of October, 
November, and December, 1904, shows that during this quarter 
53 passengers"and 189 employés were killed and 1430 passengers 
and 1868 employés injured, making in‘all 242 persons killed and 
3298 injured in trainaccidents. Other accidents to passengers and 
employ6s, not the result of collisions or derailments, bring the 
total number of casualties up to 14,978, in which 951 were killed 
and 14,027 injured, 








NOTES AND MEMORANDA. 


Tr all the water flowing down the Niagara Gorge could 
be utilised for power purposes it has been calculated that it would 
furnish 7,000,000 horse-power. 


An American authority on peat is reported to have 
said that it cost him £5000 to find out that 2 Ib. of raw peat are 
required for producing 1 lb. of dried peat by artificial heat. 


Tue number of units delivered to consumers from the 
Calcutta Electric Supply Works during the five weeks ending 31st 
March were 319,352, compared with 263,352 in the corresponding 
five weeks of the preceding year. 


HEXAGON-HEADED bolts are now produced by electrically 
welding rods of finished size to suitably shaped drop forgings 
= the head. A large factory is now in operation which is 
devoted exclusively to the manufacture of electrically-welded bolts. 

In California, where coai is scarce, it is found that 
peach stones are equally good for fuel and give out more heat than 
does coal in proportion to weight. Large quantities of stones 


— out of the fruit at the canning factories are now dried and 
sold. 


THE mean flow of the river Niagara, according to 
Professor Unwin, is about 222,000 cubic feet per second. It has 
been computed that before long the diversion of water for power 
purposes wil] reach 67,400 cubic feet per second, or 41 per cent. of 
the minimum flow of the river. 


Aw American company owning gas engines and using 
crude oil in its heating furnaces, which was too thick to atomise 
well, placed the cylinder jackets in the oil supply circuit. The 
oil is said to have proved an effective cooling medium and was 
rendered less viscous by the heat. 


Tue wireless telegraphic service under the auspices of 
the United States Navy Department has made a new long-distance 
record for overland wireless telegraphy by establishing communica- 
tion between the station at Key West, Fla., and Chicago, a distance 
of about 1060 miles. The best results were obtained at night. 
The department now has twenty-nine stations established and 
many more are projected. 


Tue United States Census Bureau has issued a bulletin 
of the first complete census of the Phillippine Islands which has 
been recently taken. The total population of the archipelago, as 
returned from 342 separate islands, is 7,635,426, of whom about 
7,000,000 are more or less civilised. The wild tribes constitute 
about 9 per cent. of the entire population, and the non-Christian 
element numbers about 647,740 persons. The density of population 
is sixty-seven persons per square mile. 


Britiium is the name of a new fuel invented by an 
American. At the testing department of the Breoklyn Heights 
Railroad, this fuel was used in connection with locomotive cinders 
from the Lackawanna Rai'road, and about 10 per cent. of No. 3 
Buckwheat coal ; 44 lb. of brillium per ton of cinders were used. A 
net evaporation of 6-12 lb. of water from and at 212 deg. was 
obtained from each pound of fuel. The evaporation of the Buck- 
wheat coal ordinarily used is about 6-75. 


A new development in electric weldingis the automatic 
production of continuous rolls of wire fencing. A number of 
galvanised iron wires are fed from reels arranged vertically and 
parallel to each other, and from another reel placed transversely 
to these, lengths of wire are cut off and fed horizontally across the 
vertical wires. Where the horizontal and vertical wires intersect, 
they are welded together by small transformers. The welded 
material then moves forward, and the operation is continuously 
repeated. 


THE New South Wales Government are strongly 
desirous of removing the impression that immigrants are not wanted 
in that State, and have instructed their agent-general in London to 
arrange for a series of addresses in the agricultural districts of 
England, pointing out the advantages of New South Walesas a field 
for farmers with small means, It is estimated that over twenty 
million acres of first-class wheat lands readily accessible by rail are 
still uncultivated, and recent reports from the State say the 
prospects for all classes of settlers have never been so bright. 


AccorpinG to a consular report just to hand, in the 
year 1903, 206 British steamers with a tonnage of 339,434 tons 
entered the port of Venice. Compared with the previous year, 
there was an increase in the indirect shipping of 10 steamers, with 
8443 tons, and a decrease of 16 steamers, with 30,255 tons, in the 
direct shipping. The number and tonnage of vessels under all 
flags which arrived at and departed from Venice were 2061 sailing 
ships, with 116,984 tons, and 1354 steamers, with 1,496,037 tons, 
there being an increase in 1903 of 340 sailing vessels and a decrease 
of 23 steamers, 


At the recent meeting of the American Society for the 
Ad t of Sci Professor D. S. Jacobus, of Steven’s 
Institute, described a method for determining the dryness of 
steam at atmospheric pressure employed by him in an investigation 
of the performance of steam separators. ‘The method adopted was 
to mingle a known weight of superheated steam at a given tempera- 
ture with a known weight of the saturated steam at atmospheric 
pressure. The steam after being mingled was still superheated, 
and its temperature was measured. From data thus obtained the 
amount of moisture in the saturated steam was determined. 


Durine 1904 there were 30 collieries at work in Poland ; 
the pits numbered 48, with 307 boilers, and 346 engines of a total 
of 31,119 horse-power. The number of workmen employed was 
18,062, of whom 4411 worked in the mines, 8241 were assistants, 
while 4563 men and 847 women were employed by the day. The 
horses at work numbered 952. The total wages paid amounted to 
£681,085, or an average wage of £37 14s. per man for the year; 
5592 accidents occurred during the year, and 64 of them were 
fatal, while three cases rendered further work impossible, and 179 
led to partial unfitness for further work ; in 5283 cases the injured 
men recovered completely. 


THE floating steel dry-dock now approaching comple- 
tion at Sparrows Point for the Philippines will be the largest 
structure of its kind in the world. This dock is 500ft. long over 
all, 134ft. wide, 42ft. high on the walls clear of the pontoons, and 
has a lifting capacity of 20,000 tons. It contains 11,000 tons of 
steel, the side walls are 64ft. high from the bottom, and the pon- 
toons are 18ft. deep. - When floating at light draught the dock 
will draw 64ft. of water, and when submerged it will require 63ft. 
of water to give a draught of 30ft. above the blocks. Quarters 
will be provided on this structure for nine officers and twelve 
men. It will cost £24,800. 


Last week the Admiralty issued a statement with 
regard to the 12in. guns in the Navy, which says that one 12in. 
Mark VIII. gun cracked its muzzle on board the Majestic, and a 
second gun showed signs of a crack in the inner A tube. They 
had fired the equivalent of sixty-six and seventy-five full charges 
respectively, and on examination the steel of the inner A tu 
was found to be soft, and this was the probable cause of the weak- 
ness. * The two guns were exchanged, and are being repaired, and 
will be shortly re-issued. With reference to the statements which 
have been published, it is sufficient to quote the fact that the first 
12in, Mark-VIII. gun fired 162 full charges before being re-lined. 
The guns now afloat that have fired the greatest number of rounds 
are on board the Mars, Cesar, and Jupiter. These have fired the 
equivalent of over sixty full charges, and are still perfectly 








serviceable, 





MISCELLANEA, 


A consULaR report on the trade of Bilbao during 1904 
states that the basic process for producing steel has not yet been 
introduced into Spain. 


Tue French delegation from the Department of the 
Seine arrived in Leeds on Wednesday. Their object is to gain 
information respecting the purification of sewage. 


Ir is reported that Sir Alexander Binnie has been 
appointed by the Irish Government to make further iavestigaticn 
and report on the drainage of Lough Neagh and the river Bann. 


Tue total value of the exports of agricultural implements 
from New York last year was about the same as in 1903, that: f 
the mowefs and reapérs having increased, while ploughs and o:her 
implements showed a reduction. 


Tue Barrow Corporation, who obtained parliamentary 
powers last year to construct a bridge over Walney Chanrel, are 
making preparations to commence the work, which has been 
designed by Sir Benjamin Baker. 


A prosect for deepening the Volga estuary with a view 
to enabling the vessels plying on the Caspian Sea to trade directly 
with Astrakhan—which place lies 30 miles from the mouth of tle 
Volga—is being discussed in the Russian Ministry of Ways of 
Communication. 

Tue Highways Committee of the Cumberland County 
Council have agreed to join with Westmorland in rebuilding the 
bridge over Glencoin Beck, on the main road between Pooley 
Bridge and Patterdale, and to recommend the County Council to 
a the bridge over Airey Beck, near Aira Force, on the same 
roa 


Tue demand for agricultural machinery at Bilbao con- 
tinues to increase, farmers becoming convinced of its advantagcs 
and buying willingly, notwithstanding its greater cost. Agricn]- 
tural machinery and imp! ts come principally from the United 
States and France, but winnowers and milling machinery from the 
United Kingdom. 

Ir is announced that an institute of women-enginecrs 
will be opened shortly in St. Petersburg. The projected institute 
will comprise three taculties, those of chemistry, electricity, ard 
architecture. Many of the professors engaged in teaching in the 
leading technical schools in the Russian capital bave consented to 
support and aid the enterprise. 


We are informed that the British Fire Prevention 
Committee's Testing Station will shortly be moved from Bayswater 
to a site within easier access from the West End, ll the testing 
chambers to be erected at the new station will be of the larger 
type recently adopted by the Committee, with provision for 
dividing them into compartments. 


Tue Canadian Government has issued a volume of 
railway statistics for the year ended June 30th last, from which it 
appears that on that date the completed mileage amounted to 
19,611, against 19,077 miles in 1903. The double-track mikaze 
was 763 in 1904, compared with 695 miles in 1903. The capital 
paid on account of railways up to date has been £237,309,381. 


Tue Manx House of Keys on Tuesday carried the third 
reading of a Bill to Regulate Motor Car Traffic which had been 
passed by the Legislative Council. The Bill proposed aspeed limit 
of 20 miles an hour, but the Keys rejected this and substituted ihe 
present limit of 14 miles. The age at which youths will be allowed 
to drive motor cars or motor cycles was fixed at seventeen years. 


Tae number of arc lamps employed in lighting the 
thoroughfares of the City of London at the end of last year was 
505. The cost of each is £26 per annum. The number of 
defective lamps observed during the year was 149. The return: 
of these defects are made daily to the engineer by the police ; and 
the City of London Electric Light Company is fined for each 
failure. 

Povurine oil upon troubled waters is easy enough 
except ahead of the vessel, where most waxted. Shells filled 
with oil, and fitted with an explosive portion and detonator or time 
fuse, fired from a cannon, have given but indifferent results, and 
they are now superseded by hollow wooden projectiles, with one 
end covered by a waterproof fabric, or even stout paper, that 
yields on impact and allows the oil to escape. 


THE new cross-Channel turbine steamer Onward arrived 
at Dover on Saturday night, having made the passage from 
Greenock to Dover in 34h. 40 min. The vessel encountered heavy 
sea, but proved herself a good seaboat. The steamer is the fastest 
cross-Channel steamer afloat, the steaming capacity being 224 
knots, about two knots faster than the Queen. Itiscalculated she 
will, under favourable circumstances, make the passage from Dover 
to Calais in 45 min. 


Tue exports cf copper last year from New York 
increased by about 70 per cent., the price being slightly lower on 
an average. The estimated output for 1904 is about 10 per cent. 
more than in 1903 ; at the beginning of the year there was a con- 
siderable stock on hand, but with a very large demand from abroad 
and a good domestic consumption this was entirely absorbed, and 
at the close of the year there was apparently no prospect of an 
accumulation in 1905, 


A COMPREHENSIVE scheme for the extension and develop- 
ment of the harbour and works of Trieste has been drawn .up. 
According to the estimate an expenditure of £712,000 is needed for 
the completion of works already in hand. For other proposed 
harbour works, such as the enlargement of existing jetties, and 
the construction of new ones, a sum of £1,383,000 is set down, so 
that the total estimates for harbour works amount to £2,095,000. 
Over and above this a sam of £125,000 is to be expended on harbour 
equipment. 

BeneaTH the streets in the City of London now under 
the control of the Corporation there existed at the end of last year 
about 2707 lineal yards—or about 14 miles—of subways. In 
addition to these subways there is also about 1 mile and 661 yards 
of subway in the City not under the control of the Corporation. 
The lengths of gas, water and hydraulic mains, telegraph, telephone 
and pneumatic tubes and electric lighting conduits laid in the sub- 
ways under the control of the Corporation amount to 13 miles 790 
yards, being an increase of 1136 yards during the year. 


At the annual meeting, held last week in Leeds, of the 
West Riding Rivers Board, there was a discussion as to the polluting 
effluents discharged into the rivers. It was recommended by a com- 
mittee that legal proceedings should be taken against the Hudders- 
field and Halifax Corporations, while the Corporation were 
to be informed that unless by September Ist they gave to the Board 
an undertaking that they had submitted to the Local Government 
Board or to Parliament a sewage scheme for the city, the committee 
would recommend the Rivers to take legal proceedings. 


Ir is proposed to make a canal to connect the Rhine 
and Danube in three sections :—(1) From Mannheim to Heilbronn, 
utilising the bed of the Neckar; (2) from Heilbronn to Cannstatt or 
Esslingen, and from Neckarrems to the Danube. The firstsection 
would entail an expenditure of about £2,100,000, the second about 
£1,300,000, while the total cost is estimated at seven milliors 
sterling. ~ The entire length of the canal from Mannheim to the 
Danube would be 181} miles. By means of such a canal, goods 
alike from east and west could be carried into the heart of Germany, 
and the British Consul at Stuttgart, writing on the subject, regard 








it as only a question of time ere the canal is constructed, 
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REPLIES. 


G. H. J. axp Co.—The book you mention is by Geo. Westall, and may be 
obtained from Philip Allen and Co., 87, Chancery-lane, W.U. 

P."M.—So many people have patented inventions for dealing with the 
matter which forms the subject of your invention, that we would 
certainly advise you to make a thorough search at the Patent-office 
before taking out a patent. 

B. C. (Byde).—We would suggest that you should either obtain “A 
Dictionary of Electrical Words, Terms, and Phrases,” by E. J. Houston, 
published by W. J. Johnston and Co., 253, Broadway, New York ; or 
‘* The Standard Hlectrical Dictionary,” by T. O'C. Sloane, published by 
Lockwood and Son, London. 

J. P. (Fermoy).—(1) By far the best method to pursue is to take carefully 
the contour of the river bottom, and to draw the curve out on paper. 
Having then decided upon the depth under the river bed at which you 
intend to Jay the pipes, draw them accurately on the before-mentioued 
curve. The pipes should be cast iron and flanged, and you should have 
them specially made exactly tu suit the curve. They should be jointed 
with a suitable material. There is no reason why you should not float 
the whole length out at once, but you will need a diver to get the pipes 
properly into position. 1t will be best to have a sluice valve on the 
supply side. (2) We should not advise a concrete footway. chiefly 
because of the difficulty of getting at the pipe should anything go 
wrong. Besides the cost would be considerable if there is any length 
of bridge, as, in order to be symmetrical, both side paths would have 
to be raised. Would it not be possible to 1un the main properly 
insulated in a suitable casing on the outside of the bridge? (3) A good 
way is to have a small brick chamber into which the ends of the two 
kinds of pipes can be built. This method, of course. could only be 
used where the water is not under pressure, and we gather that it is 
not in the present instance The chamber might come in useful for 
inspection and c'eaning purposes. 


INQUIRIES. 
BOILER MAKING WORKS. 

Str,—Can any of your readers inform me of any books dealing with 
boiler making works, and giving plans of such up-to-date establish: 
ments ? P.M. 

May 4th. 





“ KIELY” PUMP CONTROLLER. : 

Scr.—1 shall be glad if any of yout readers can inform me who is the 
maker of the ‘‘ Kiely.” pump controller, or, if this is fercign made, can 
give me the importer’s name and address in England. T. 

May 4th. 





STEAM LAUNDRY WORKS COSTS. 

Srr,— Can apy of your readers state approximately what the works 
costs of a steam laundry should. anount to under average conditions? I 
have lately purchased what purported to be a standard work on the 
management of steam laundries. but was disappointed to find not a word 
on this all-j:nportant branch of the subject. I want toknow what should 
be the cost of producing £1 worth of washing in fuel, water, soap, labour, 
and the othér items which go to make up the total, not forgetting the 
very essential item of profit. Civis. 

Birmingham, April 27th. 





MEETINGS NEXT WEEF. 


PERMANENT Way IwstrtuTIon.—Saturday, May 6th, at 4 p.m., at the 
Midland Railway Hotel, Derby. Meeting of the Council. 

Tae Rartway Civus.—Friday, May 12th, at 7 p.m. Paper, ‘‘ Modern 
Methods of Working Passenger Traffic,” by R. E. Charlewood. 

Tae Jusior IwnstTiTuTION oF ENoGINEERS.—Saturday, May 13th, at 
1.30p.m. Visit the Dorking Water, Gas, and Electiicity Works. 

Tue InsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TIoN.—Monday, May 8th, at 8 p.m. Paper, “Design and Construction 
of Horizontal Engines,” by Mr. A. B. Scorer. 

Tue Institution or E.gecrricat Enoingers.—Thursday, May 11th, at 
8 p.m., at the Society of Arts, John-street, Adelphi. W.C. Ordinary 
general meeting. Paper ‘‘ Telephone Traffic,” by H. Laws Webb. 

Tse INstrtvTiION oF Evectricat ENGIngERS: Gtascow Srction.— 
Tuesday, May 9th, at 8 p.m., at the Institution of Engineers and Ship- 
builders in Scotland, 207, Bath-street,Glasgow. Annual general mecting. 
‘*A C. Motors in Industrial Service,” by P. D. Ionides. 

Roya InstrrvutTion oF Great Britain.—Friday, May 12th. at 9 p.m. 
Discourse, ‘‘The Pressure due to Radiation.” by Professor Ernest Fox 
Nichols, Columbia University, New York. Thursday, May llth, at 5 p.m. 
Lecture II. on *‘Flame.” by Professor Sir James Dewar, M.A., LL.D., 
D.Se , F.R.S , M.R.L., Fullerian Professor of Chemistry, R.I. 


Socrety or Arts.— Monday. May 8th, at 8 pm. Cantor lectures 
‘*Some Aspects of Ancient and Modern Embroidery,” by Alan S. Cole’ 
C.B. Wednesday, May i0th,at8pm. Ordinary meeting. ‘The Native 
Races of the Unknown Heart of Central Africa,” by Viscount. Mount- 
morres. Thursday, May llth. at 4.30 p.m. Indian Section. ‘ The 
Manufactures of Greater Britain—III. India,” by Henry J. Tczer, M.A. 

Puysicat Society or Lonpon.—Friday, May 12th, at 8 p.m., at the 
Royal College of Science, Exhibition-road, South Kensington. Papers: 
*‘A Simple Method of Determining the Radiation Constant, suitable for 
a Laboratory Experiment,” by Dr. A. D. Denning. ‘‘A Bolometer for 
the Absolute Measurement of Radiation,” by Professor H. L. Callendar. 
‘‘The Resistance of a Conductor the Measure of the Current Fiowing 
through it,” by Mr. W. A. Price. 
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THE ELECTRIC ILLUMINATION OF LIGHTHOUSES. 


THE question of the suitability or otberwise of 
electric illumination for lighthouses is one that has 
given rise to much discussion in the past, more 
especially at the time of the extensive South Fore- 
land experiments in 1883, and whilst other improved 
sources of illumination which are now available 
rendered the use of electricity unnecessary at all 
stations, yet there are cases where the enormous 
power available by the use of the electric arc as an 
illuminant is a distinct advantage. In the cases, 
for example, of important landfall lights, such as 
the’ Lizard,'Fastnet, and Navesink, the latter at the 
entrance of New York Bay, it is an advantage that 
the reflection of the beam of light in the sky should 








be visible under certain atmospheric conditions at 





a distance far exceeding the geographical range of 
the light. Atlantic liners making for New York 
Harbour frequently pick up the powerful electric 
flash from Navesink, of which the geographical 
range is only 22 miles, at distances of considerably 
over 50 miles. - If it had been possible to instal a 
powerful electric light at the Fastnet in place of 
the recently erected apparatus, we think that it 
would have been preferred by those Transatlantic 
shipmasters who make it their landfall on the east- 
bound passage. 

There are one or two notable differences between 
modern English practice as shown in the design of 
the two new optics one of which was illustrated in a 
recent issue and the usage of the French Light- 
house Service. The English lenses are of 700 mm. 
focal distance. In France all optical apparatus for 
electric illumination has a focal distance of 300 mm. 
In cases where very high beam intensity is required 
the practice of the French engineers is to instal 
two 300 mm. apparatus side by side, mounted on 
the same revolving lens table. Examples of this 
system are at Penmarc’h (Phare D’Eckmubl), 
Créac’h d’Ouessant (Ushant), and la Canche. The 
advantages claimed for this arrangement are :— 
First, that with smaller carbons—namely, 14 mm. 
to 18 mm., and the corresponding low current in- 
tensity—the lamps are easier to manage and-the 
efficiency of illuminating intensity is higher than 
in the case of the high current intensity and large 
carbon lamps usedin England. Secondly, and what 
is of great importance, the diameter of the carbons, 
and consequent focal diameter of the source of 
light,“ do not increase in proportion to the current 
intensity ; it is therefore preferable to use lenses of 
small focal distanee in order to. ensure a suitable 
optical divergence and consequent duration of- flash: 
At the Grisnez lighthousé, which may_be- taken ‘as 
typical of modern French practice, the earbons- are 
of 14mm. and ‘18 mm. diameter; -with currené in: 
tensities of 30-and 60 ampéres respectively af 
45 velts.' This twin- apparatus has an intensity; 
according-to the -French calculations, of -30,000;000 
caridles as a° maximum. - Allowing for the differ: 
ences in the methed of calculation adopted in ‘this 
country, this’ figure should: be reduced ‘to ‘about 
23,000,000 for the purposes of comparison with the 
St. Catherine’s apparatus, the latter having an esti- 
mated intensity of about’ 16,000,000 candles. -~---’ 

We have already called attention in these pages 
—November 18th, 1904—to the recent experiments 
carried out by the French Lighthouse Service with , 
a view to re-determining the minimum duration of 
flash desirable under given conditions. M. Ribiére, 
in his paper presented to the St. Louis Congress, 
shows that, on the average, the effective power of 
a flash suffers considerable diminution if its duration 
is less than three-tenths of a second. There is a 
certain advantage in exceeding this duration, and the 
rule now adopted in the French Service is to extend 
this length of time where practicable. If, as is 
often the case with electric lights, a flash of still 
shorter duration must be admitted, the actual 
intensity of the flash—that is to say, the intensity 
of the beam viewed when the lens is not in motion 
—must be reduced in a certain proportion to 
correspond with the actual or effective intensity of 
the revolving flash, which alone is apparent to the 
navigator. In view of these experiments the ten- 
dency of the French Lighthouse Service has been 
to increase the flash duration of its lights, both 
oil and electric. On the other hand, the Trinity 
House has, in the case of St. Catherine’s, reduced 
the old flash of 5 seconds to one of -21 seconds at 
intervals of 5 seconds. A still greater reduction 
has been made in the case of the new Lizard 
apparatus, which is practically identical with that 
at St. Catherine’s. Here, the flash, which when 
the apparatus was first installed in 1903 was of 
‘21 second, has since been reduced in order to 
accelerate the period to one of ‘13 second at 
intervals of 3 seconds. The above are the figures 
officially issued by Trinity House. 


It is open to question whether the optical 
divergence in the case of these apparatus is 
sufficient to give the flash durations which are 
officially published.- In neither apparatus has any 
provision been made for what may be termed 
artificial or extra horizontal divergence. - A flash 
of -13 second when the apparatus makes one revo-, 
lution in 12 seconds necessitates a natural diverg- 
ence due to the focal diameter of the source of light 
of nearly 4 deg. It appears to us that the available 
diameter is insufficient to produce such divergence, 
and that consequently the flash duration is less 
than stated. The use of an optic of 500 mm. or of 
375 mm. focal distance would have ensured:a flash 
of ample duration, although at some loss of total 
intensity. Better still would have been the adop- 
tion of the French twin optic system, which would 
have secured a much larger total intensity without 





exceeding the cost of the new apparatus or the con- 
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sumption of current. On the other hand, the policy 
recently adopted by the Elder Brethren of reducing 
the intervals between the flashes in the case of 
single flashing lights to dimensions such as two to 
three seconds is to be thoroughly commended, and 
one which will be much appreciated by mariners. 


OUR NAVAL GUNS. 


Ar the latter end of last week an absurd alarmist 
report about the condition of our 12in. naval guns 
was given currency by a gentleman who sought to 
hide his identity behind the initials “C. B.” Pro- 
bably with the clue that “C. B.” was once a lieu- 
tenant in the Navy, many of our readers will bs 
able to make a shrewd guess as to who he is, and 
will be ia a better position to weigh the value of his 
assertions; it will not be necessary to assure them 
that in the condition of the guns there is rather 
cause for congratulation than for alarm. To appre- 
ciate to the full the exaggeration of the accusation 
against the guns, it is necessary to bear in mind 
their construction and the objects which that con- 
struction is designed to meet. All these guns are 
made on the wire-wound principle. They consist 
of a barrel, nearly 36ft. long, covered almost from 
end to end with steel ribbon about tin. wide by jin. 
thick, wound on under a tension of several tons. 
Altogether about 100 miles of this “ wire”’ is lapped on 
to each gun. Outside the wire, covering it up neatly 
and giving transverse strength to the piece, are two 
steel tubes, one covering the chass or front two-thirds 
of the gun, the other covering the chamber and breech 
portion ; the two are securely locked together where 
they meet by a great screwed hoop. The strength 
of the gun is partly dependent on these outer hoops, 
but mainly on the wire, and the barrel has little or 
nothing to do with the resistance of the piece to 
bursting. Now this barrel is made of two separate 
tubes, one fitting closely inside the other; the outer 
piece is called the B tube, and its purpose is to 
carry the wire in case the inner piece, or “ inner 
A tube,” as it is called, is removed. We have, then, 
two tubes, one inside the other, and a wrapping of 
wire outside them both. Plainly, we can remove 
the inner tube without affecting the other tube or 
the wire winding. The object of this arrangement 
is manifest when we remember the terrible erosive 
effect of explosives. The white-hot gases in their 
attempt to escape past the projectile cut and score 
the steel till by degrees it assumes the appearance 
of a miniature ploughed field, and the accuracy of 
shooting and the range of the gun are seriously 
impaired. When that condition has been reached 
the gun is returned to the ordnance factory, and the 
A tube is removed by one method or another, and 
replaced by a newtube. Therest of the gun is undis- 
turbed by this operation, and therepaired weapon isas 
good as new. The life of the inner tube is generally 
measured by the number of full rounds or their 
equivalent which it will stand before it is so far 
eroded or otherwise damaged that its replacement is 
necessary. When these guns were first made for 
the Majestic and Magnificent, some nine or ten 
years ago, it was thought that sixty to eighty full 
charges would be the maximum life of the inner 
tube; but now we have it on the authority of 
the Admiralty that no less than the equivalent 
of 162 rounds has actually been fired from one 
of them, and that others which have fired the equi- 
valent of over sixty full charges are still “ per- 
fectly serviceable.” This is, we think, a matter 
for sincere congratulation, whilst the very fact that 
two of the earlier guns, which, after firing sixty-six 
and seventy full charges respectively, showed trifling 
defects only, were considered to have soft barrels, 
is also a matter of which to be proud, since it shows 
what a high standard is expected of our ordnance. It 
must ther be borne in mind that the faults of which 
“C. B.” has complained are no more defects than 
are the holes in a boot sole after prolonged wear, 
and that there is far less danger to life and limb 
from the wear of our 12in. guns than there is from 
leaky boot leather. An inner tube might be cracked 
from end to end without in any way weakening 
the gun or endangering life, and the gun might still 
fire with comparative accuracy. 

It is well that the critics and the public should 
remember that the guns of the British Navy are 
used as the guns of no other navy are used. It is 
our custom to fire them frequently at target practice 
not only with reduced charges, but with full charges, 
so that the officers and crews may be thoroughly at 
home with their weapon and that the whole ship 
and mounting may be tested under warfare condi- 
tions. This is very rightly considered of the 
highest importance, and well worth the cost 
incurred in the necessary renewal from time to 
time of worn-out A tubes. That these have not an 
abnormally short life is amply proved by the state- 
ment made by the Admiralty anc by the excellent 
work which has been done by British-built guns in 





the Japanese fleet. We cannot think that the 
notoriety which is gained by the publication of 
sensational rumours of this kind can be profitable ; 
but in this case, at any rate, it has had the effect of 
showing how much better than was expected are 
the big guns of our Navy. 


THE PHENOMENA OF MACHINE OPERATION. 


WE reproduce above the title of a very suggestive 
article written by Mr. John Richards, a well-known 
American engineer, and published in the March 
number of the Journal of the Association of Engi- 
neering Societies. Mr. Richards’ thesis is very 
simple in its nature and readily stated. It is com- 
paratively easy to design a machine on scientific 
principles; but the design cannot in the first 
instance provide for the contingencies of working. 
In other words, for the phenomena of operation, 
Mr. Richards does not say that science is to be 
censured. He does say that the existing state 
of knowledge is such that we can neither deduce 
nor predict with certainty. The main result 
is that we have always to fall back on pre- 
cedent and experience. An interesting discussion 
on the screw propeller has long gone on in our 
correspondence pages. It will be seen that one 
writer, “Superintending Engineer,’ emphasises the 
truth that the propellers used by all leading marine 
engineers are neither more nor less than slightly- 
modified copies of propellers which, however 
different from each other, have been successful. 
Mr. Richards points out that certain types of 
machinery have reached their present position after 
more than fifty years of experiment; and all the 
while the science of these machines—the laws with 
which it was supposed they must somply—have been 
carefully laid down, and were quite well known 
long ago. Somehow they do not appear to fit in in 
practice, and so precedent is once more the guide to 
success. Mr. Richards cites various examples ; one 
is very telling. The outflow turbine is theoreti- 
cally.far superior to the inward-flow turbine. But 
this only holds true when the water is quite 
clean and pure. The outside part of the wheel is 
large. For turbid water it ought to be inside and 
small. The American rivers are liable to flood, and 
the débris brought down would not pass the fine 
outer work of the French turbine. ‘The American 
mechanics, after many years of ‘whittling’ out 
models, succeeded in turning the wheels ‘ inside out,’ 
or inverted them, so to speak, making the internal 
or smaller elements the running part, so that the 
water flowed inward toward the centre, then 
changed its course 90 deg. downward in helical 
passages for escape. This was done entirely with- 
out scientific aid, in some cases even controverting 
scientific rules, and the result is the centripetal or 
inward flow turbine, the standard water wheel of 
this country, of which a single firm has made more 
than 10,000, and the wheels have even found their 
way back to France. Their efficiency is fully equal 
to, or even greater than, that of the older types, and 
the cost of the wheels is about one-half as great. 
This evolution has required about sixty years, and 
present practice rests mainly upon observed phe- 
nomena and upon the operating conditions rather 
than upon computed data. There was not even a 
draughtsman in the works where were made the 
wheels that gained the highest award at the careful 
trials conducted at the Centennial Exposition in 
1876.” It is perhaps worth while to add here that 
the inward flow turbine was invented in this 
country about 1850 by Professor J. Thomson, of 
Belfast, for quite different reasons. 

It is not necessary to follow Mr. Richards 
further. A little careful thought will serve to show 
that the lapse of time has had practically no effect 
on the methods by which machinery is invented, 
evolved, and developed. It may be safely said that 
the perfect machine is never called suddenly into 
existence. Let us take, for example, the steam 
engine. It has been at work in one form or another 
for a century. During at least half a century the 
laws of thermodynamics have been stated, and 
taught, and pressed home with insistent effort ; and 
yet even now, every new type of steam engine— 
nay, more, every modification in design or propor- 
tion of a type—is to a greater or less extent an 
experiment. The internal combustion engine came 
unlike the steam engine, into a world well trained 
and full of science. The chemist knows all about 
oils and spirits. The design of mechanism to with- 
stand heavy stresses was fully comprehended. The 
inventor seeking scientific guidance could find it for 
the asking ; and yet the development of the internal 
combustion engine has taken at least as much time 
as did that of the steam engine. It is nearly forty 
years since the first fairly successful gas or oil 
engine was made, and forty years after James 
Watt's invention of the separate condenser, engines 
in no way despicable were beginning to do the 





world’s work. If we turn to the motor car what 
do we find? The development of a new industry 
on the lines laid down by experience, and having 
very little to do with scientific deduction or induc- 
tion or mathematical analysis. 

The truth is that theory cannot deal with work. 
ing conditions. All the theory that can be applicd 
to practice will not prevent a bearing from getting 
hot. This is in no way to be taken as a charve 
against science. It has often been said that 
mechanical science, at all events, is all founded on 
experience. This is not true; it is founded on 
experience and deductions from that experience, 
and assumptions based on experiment. The weak 
feature in the affair is that the deductions drawn 
and assumptions made are not necessarily sound ; 
they are based on half knowledge. Science wi! 
tell us that a bearing ought to be of a given lengt|, 
and diameter, and that the pressure per square inc|, 
of surface must be kept down to some particular 
amount. The practical engineer knows that this 
may be all very well, but that unless he cuts away 
the sides of his brasses so as to reduce the contact 
area, and shortens them endways, so that the 
shaft or crank pin may have a little end play, he 
will have kot bearings. That knowledge is the 
result of acquired. experience, and no scientific 
investigation explained why things should be so 
until they had first been discovered in practice. I) 
one word, the phenomena of the operation of 
machines has not as yet, and probably never wil! 
be, made the subject of that type of inquiry 
which can be carried out in the study, the labora- 
tory, or the brain; and this is the reason why the 
every-day use of machines is essential to the 
acquisition of that information which can alone 
enable further progress to be made. In the early 
days of traction engines pinions in the gearing 
broke with annoying persistency. All the resources 
of science were employed to cut the teeth to the 
proper shape. The pinions were made longer and 
longer. From 3in. they got to be 4in., and then 
5in., and still they broke. Then, in desperation, 
they were cut down to 2in., and failure ceased. 
The teeth wore out but they did not break. Every 
mechanician, every toolmaker,can say from his own 
experience that the machinery which he sells bas 
been elaborated by a more or less costly and painful 
process of trial and error. 

It is not open to question that very much indeed 
would be gained in the starting of a new industry 
if initial experiments were not necessary. Take, 
for example, the motor boat, about which so much 
is heard at present. There is an enormous mass of 
scientific information available about the form to 
be given to such boats, their mode of construction, 
wave resistance, propeller efficiency, and ¢o on. 
Why is it the makers of these boats have had to 
begin ab ovo? At the present moment they have 
to work out every detail of boat and engine, and the 
combination of both, just as though a boat and an 
internal combustion engine had never before existed. 
The reason appears to be, very simply stated, that 
science, mathematical investigation, and the laying 
down of so-called laws, refer entirely to conditions 
which may or may not obtain in practice. No 
amount of theory can possibly tell how soon a valve 
in a petrol engine will be burned out and rendered 
unfit for use. Practical experience with many 
valves will at least give the makers a clue to the 
best form and best material for the valve. The 
moral of Mr. Richards’ disquisition is that a certain 
class of highly-important phenomena lie entirely 
outside that type of human knowledge known as 
science. There are phenomena which have not as 
yet, and probably never will be, brought into the 
domain of law. That is to say, that a given event 
will be certainly followed, always, invariably, by 
another event. Science is nothing if not precise. 
Experience has nothing to do with precision. 
Neither have the phenomena of machine operation. 
Science may tell us that if a bearing is run under cer- 
tain conditions it will get hot. No science can tell us 
beforehand that if the doors of a particular engine- 
house are kept open the crank shaft will run cool, 
and that if they are shut it will run hot. The 
general effect is that all new inventions must in the 
future as in the past be worked up to perfection by 
experiment, or, in other words, incessant trials, in- 
cessant changes, incessant rejections, and in the 
end the survival of the fittest. 
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THE BALTIC AND BLACK SEA CANAL. 


A Few days ago it was announced by the Russian 
Press that the Minister of Finance, M. Kokovzoff, was 
about to ask the Czar to appoint a special commission to 
take the necessary steps for the carrying out of the long 
talked of project of connecting the Baltic with the Black 
Sea. It is believed that the Russian Government is 
inclined to adopt the project drawn up by a Belgian 
engineer, M, Gustave Defoss, and in certain quarters in 
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the Russian capital it is said that the project is being 
hurried forward by M. de Witte’s enemies, who wish to 
show the former Minister of Finance that they have 
succeeded in overcoming his opposition to the scheme. 
M. de Witte has opposed the projected canal because he 
feared that it would compete successfully with the rail- 
ways in the district traversed by it. However, it is far 
more likely that the lessons learned by Russia during her 
war with Japan have induced the Russian Government 
to make itself independent of the Dardanelles by giving 
the Black Sea Fleet another outlet to the ocean. At any 
rate, the projected canal is to be of such a size that the 
biggest ocean-going steamers can pass through it at the 
rate of eight knots. Its length will be about 1000 miles, 
and at the rate of eight knots, and by the aid of electric 
traction, a vessel will be able to pass from end to end in 
five days; its width from bank to bank will be 72 yards 
gin., at bottom 39 yards, and its depth 28ft.4in. The 
southern entrance to the new waterway will be at Khers- 
gon, 92 miles E.N.E. of Odessa, and on the Dnieper; thence 
that river will be used to Kieff and Orscha; from Orscha 
to Vitebsk will be built the only part that will be of new 
construction, for a canal in length about 100 miles will 
have to be cut to connect the Dnieper with the Diina, or 
Southern Dwina. From Vitebsk the Diina flows in a 
N.W. direction to Riga, where it flows into the Gulf of 
tiga.. The making of the canal between Orscha and 
Vitebsk would be cf local value, for it would lead to that 
marshy region being drained. One point raised in favour 
of the project is that it can be carried out by foreign 
capital, and without any guarantee being given by the 
Russian Government. The estimated cost is one milliard 
francs, or £40,000,000. The Belgian and French com- 
panies engaged in the iron and mining industries of South 
Russia are said to b2 supporting the project; but, the 
experience of the Russian Government with regard to 
Belgian and French industrial enterprise of recent years 
has been by no means gratifying. At present the autho- 
rities have to spend £743,800 annually in making the 
rivers Dnieper and Diina navigable; this outlay would 
cease if the canal were made. The syndicate which 
brings forward the project promises to pay the Russian 
Government 10 per cent. of the net revenue annually, 
and the net returns are estimated at £6,000,000 a year. 
The construction of the projected waterway could not 
fail to affect British trade with Russia. Hitherto the 
Russian Baltic Fleet, and the works on the Baltic coast- 
line, have taken their coal mainly from England to the 
amount of about £2,350,000 annually, and the British 
steamers have brought back to England cargoes in the 
shape of pit props from the Baltic and Finnish ports. 
But the new waterway will cheapen the transport of 
home-worked coal from South Russia to the manufactur- 
ing centres of Poland; the demand for British coal will 
fall off somewhat, and British shipping will have a reduced 
activity in its trade with the Baltic. But the economic 
aspect of the project will not weigh with the Russian 
Government so much as will the strategic possibilities of 
such a waterway, which will not be welcomed by Germany, 
seeing that its construction will make it necessary fcr 
—s to increase the defences of its ports on the 
Baltic. 


THE INFERIOR WORKMAN. 


Waat to do with our inferior workmen is a question 
which the Statist raises in a somewhat belated article on 
the notorious adverse report—now about a year old—on 
the Premium System. Our contemporary is referring to 
the fact that as the premium system calls out the best 
efforts of the best workmen it makes the indifferent or 
old workmen appear at a great disadvantage, and it fears 
that unless some means of meeting this difficulty are 
found the system will be driven out of use by the opposi- 
tion of the men. This argument is, of course, the old 
argument of the trades unions; it is the argument on 
which much interference with the individual liberty of 
the workman is based, and it is one of the strongest 
vertebre in the opposition to piecework. It is against 
the workmen’s principles to allow or encourage competi- 
tion of any kind ; they wish, the less intelligent of them, 
for a dead level of mediocrity, in which no man is one 
whit better than his fellow. It has been wisely said that 
if we set our minds only upon the difficulties of a project 
we should nevér attempt it; if we face the difficulties 
they disappear by themselves. In cases of this kind 
human nature steps in; there is a competitive spirit 
natural in man, and any good foreman or manager will 
tell you who are his best workmen without the aid of the 
premium or piecework systems to indicate them. More- 
over, howsoever desirable it might be, every manager 
knows that you cannot have a shop filled only with the 
best workmen. There will always be all grades, and there 
is always work for all grades from the highest to the 
lowest. The difference in quality is adjusted by 
altering the rates of wages. If a man who has been 
worth 10d. per hour becomes worth less he receives less ; 
he is not at once discharged, as our contemporary seems 
to imagine. Indeed, we may say that it is distasteful to 
managers to pay off their men; they would rather arrive 
at some means of retaining them. The suggestion made 
that a kind of committee of masters and men should 
be called to debate upon the discharge of a workman 
for incompetence cannot be meant quite seriously. 
Let us apply the same idea to our own clerks or domestic 
servants. Management would be impossible if every 
notice was a question of trial by jury. 


THE NEW CROTON DAM. 


Tue new Croton Dam is not yet quite finished, but its 
construction has proceeded so far that it is, so we under- 
stand, impounding water to a depth of 125ft. This depth 
produces a lake some twelve miles long, and adds about 
7000 million gallons, giving to the city of New York and 
its surroundings an extra reserve, of which they stand 











sorely in need. There still remain some 30ft. to be built 
on top of the dam before it reaches its final height. The 
dam itself is claimed to be the most scientifically designed, 
carefully constructed, and the highest of its kind ever 
built. It was begun in 1892, and has been very much 
longer in building than was anticipated. This has been 
partly due to the fact that a solid foundation had to be 
sought at a much greater depth than had been calculated 
on, and that by a change in plans a length of 300ft. at the 
south end of the dam, which it was originally intended 
to make in earth embankment, has been built in 
masonry. This alone is said to have added a year and 
a-half to the time of building. Even with the extra 
storage provided by this new Croton Dam New York is 
by no means in a satisfactory condition regarding its 
water supply. The matter has been talked enough 
about during the last eight or nine years, but nothing 
of any rea) use has been done. Some very excellent 
reports have, it is true, been prepared and presented, 
but the trouble is that they have none of them been 
followed. In the case of one report, at all events, had 
its recommendations been carried out New York would, 
by now, be well on the way to having such a supply 
as would have done away with cause for anxiety for 
many years to come. That there are in New York 
those who are not satisfied with the present situation 
is evidenced by the fect that it is known that the 
Aqueduct Commission is about to advertise for contracts 
for the construction’ of a dam on Cross River to hold 
up about 9000 millions of gallons. Another reservoir is 
also to be constructed on the Croton River by building 
a dam near the village of Croton Falls. This reservoir 
is to hold 1500 millions of gallons. These two reservoirs 
together will contain nearly as much as the new Croton 
Lake when the dam is finished, but they are not even 
started upon yet. Meanwhile, there comes the ponderous 
scheme of bringing the water of the Great Lakes to the 
chief city of the States. To this scheme we draw atten- 
tion in another colamn. This is a colossal proposal 
worthy of the country from which it emanates. We 
doubt, however, if it will ever, be carried out. The time, 
at all events, does not as yet seem to have arrived. There 
are other sources less costly to adopt if the city will only 
make up its mind what it wants. 








THE BUILDING TRADES EXHIBITION. 





Tue sixth annual Building Trades Exhibition was opened at 
the Agricultural Hall on Thursday, the 27th ult., by the 
Right Hon. Lord Windsor, and it will remain open until 
May 6th. The importance of such an Exhibition is becoming 
more realised each year. The number of exhibitors has again 
increased. The main feature appears to be fire-resisting 
materials. On nearly every stand in the various sections 
there is some fire-proof novelty displayed. The exhibits 
embrace almost everything connected with the building trade 
from building material to the latest fittings. They are far 
too numerous to be all mentioned, so we shall confine our 
remarks more to the machinery which is used in connection 
with building work. ‘Chere are several brick-making machines, 
each embodying some special feature in the design. Messrs. 
F. A. Smith, Kennet Ironworks, Reading, are showing a few 
machines of this class, one being a three-process auger type 
which is specially adapted for dealing with the stiffest 
plastic clays. The features of this machine are the 
small amount of power required for driving and the 
simplicity of construction. The rolls run at different 
speeds, giving a better grip on theclay. This firm is also 
showing tile and pipe-making machinery. Messrs. T. 
Middleton and Co., Limited, are exhibiting a large Murray 
brick-making machine, capable of turning out 20,000 to 
25,000 bricks perday. There does not appear to be any parti- 
cular feature, except the substitution of an improved driving 
gear. The whole machine is carried on one foundation plate 
Messrs. Sutcliffe, Speakman and Co., Limited, of Leigh, 
Lancashire, are also showing several brick-making machines, 
of which perhaps the most interesting is a toggle lever 
pressure repress, which is driven by an oil engine attached to it. 
Some good machines of this type can be seen at the stand of 
Messrs. C. Whittaker and Co., Limited, Dowry-street Iron- 
works, Accrington. They include a semi-plastic brick-making 
machine of the repress pattern, which is capable of turning 
out 6000 facing bricks per day. Another of their machines is 
a power press for re-pressing plastic and stiff plastic bricks, 
giving an equal pressure from both plungers and perfect 
regulation. Messrs. Orenstein and Koppel, of Bush-lane 
House, Cannon-street, London, E.C., have several interesting 
exhibits. One which is worthy of mention isa large portable 
concrete mixer. It is so arranged on a carriage that small 
contractors’ wagons can run underneath the mixer so as to 
receive the concrete. The mixed concrete and stones are 
raised by means of an elevator, and are tipped into the 
drum, which is fitted with two rotating axles with paddles, 
arms, and claws. At the bottom of the drum is a door 
for discharging the material. A water tank is fitted above 
the drum, and the quantity of water which is sprayed 
on to the mixture can be regulated to suit require- 
ments by means of a bali-tap. The machine is operated 
by one man, who controls all the movements from a plat- 
form placed in a convenient position. In the smallest 
sized machines the output is 100 to 130 cubic yards in ten 
hours. The firm is also showing two contractors’ locomotives. 
Both engines are designed torun on a 24in. gauge. One is of 
20 horse-power, and is capable of hauling 90 tons weight on 
the level. All the mechanism is on the outside of the frame, 
and a patented link motion has been adopted. A feature of 
this engine is that the water tank is placed low down in the 
frame between the wheels. The other engine is of quite a 
novel design. It is only of 10 horse-power, but is capable of 
drawing 20 to 25 tons weight on the level at a speed of five 
milesan hour. The design, both of the boiler and engine, is 
interesting. The former is of the water-tube type, and slants 
at an angle of 20 deg. with the vertical. Ordinary straight 
tubes are used, which are screwed into the plates at right 
angles tothem. It is claimed that they can thus be easily 
removed, An oil burner is used which works with ordinary 
crude oil. The working pressure is 250 1b. per square inch. 
No injectors are used, but two pumps are provided for feeding 
the boiler. Ono is always working when the engine is run- 
ning, and the other is for use when the engine is standing. 









The engine is of the vertical single-acting type with four 
cylinders 2°5in. diameter with a 2-5in. stroke. No slide 
valves are used, and in place of them there are ordinary lift- 
type valves, which receive their motion from a cam shaft. 
To reverse the engine the cam shaft is moved sideways a 
little, thereby bringing the valve stems under another series 
of cams, which alters the position of the opening and closing 
of the valves. The engine runs at 1000 revolutions per minute, 
and is geared down on toacountershaft, the ratio being 1 to 3. 
It is again geared lower by a chain from the countershafé to 
the driving axle, this ratio beimg 1 to 2°5. Several firms are 
exhibiting their latest gas engines. No fewer than forty-two 
firms are showing bricks, tiles, terra-cotta, and sanitary ware, 
and some very excellent examples of workmanship are to be 
seen. Numerous firms are showing various fire-resisting 
partitions of different materials, and it is to be regretted 
that they are not able to be seen being tested on the site 
under severe conditions. This would help to give a better 
idea as to their behaviour than can be obtained by just look- 
ing at highly-finished articles. There are paving materials 
in great variety, but there appears to be little that is really 
new. ‘Two or three firms are showing plaster decorations. 
The firm of Messrs. H. E. Gaze, Limited, 16, Hinde-street, 
Marylebone, have some particularly fine work of this class 
on view, which they guarantee to be fire-proof. 

Many well-known firms are exhibiting sewage filter beds. 
Most of these are already known, but there are one or two 
that are new. For instance, Messrs. Ham, Baker and Co. 
have an automatic distributor for working on a rectangulat 
bed which is neat in design. The sprinkler works backward 
and forward over the length of the bed, and its motion is 
reversed in an ingenious way. At the bottom of the feed pipe 
there is a two-way valve, which is actuated by a horizontal 
rod of suitable length. When the distributor gets to the end 
of the tank the rod is pushed in, and in this way causes the 
sewage to ‘‘spray’’ on the other side of the distributor, 
thereby making it travel in the opposite direction. This 
action is again repeated. They are also showing a working 
model of an automatic revolving sprinkler which works 
intermittently. The sprinkler is hung from the top of a high 
spindle and works on ball bearings. The bearings can be easily 
adjusted by means of a special screw in the head, so that the 
sprinkler can be lifted. This firm is also showing the double 
and single hydrants which they supply to the London County 
Council. Messrs. the Patent Automatic Sewage Distributors, 
Limited, 4, Westminster Palace-gardens, are makers of the 
‘* Buoyant-Frictionless’’ sewage sprinkler. The whole 
weight is supported on air, the distributor being carried by a 
circular air buoy floating in a water chamber. By this 
method it is claimed that no weight-carrying bearing ‘is 
necessary, and, consequently, friction is reduced to 
minimum. Mr. Frank Candy, 5, Westminster Palace- 
gardens, has a compressed air and oxidising filter for public 
water supplies, and a filter for sterilising by metallic copper. 
The copper is afterwards removed from the water. Messrs. 
John Smith and Co., Carshalton, Surrey, are exhibiting a work- 
ing model of their automatic sewage screen for the removal 
of coarse matter from crude sewage. It is made in various 
sizes to deal with up to 3,000,000 gallons per twenty-four 
hours. Messrs. Jennings, Limited, London, have also an 
automatic sprinkler on view, the special. feature of which 
appears to be the absence of open joints or means of escape 
other than by the perforations. Refuse destructors are also 
numerous, and many models are shown. Some excellent 
drawing instruments are shown by W. H. Harling, of Fins- 
bury-pavement. Messrs. Norton and Gregory, Limited, 
London, have also a good display of instruments. In parti- 
cular we may mention their adjustable drawing-table. 
There are numerous other most interesting exhibits which 
space will not allow us to deal with. But we may safely say 
that anyone who is interested in the building trade cannot 
do better than spend a few hours at the Agricultural Hall. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The Midland District meeting is to be held at 
Market Harborough on Saturday, the 13th day of May, 1905. 
Programme :—11.45 a.m.: Assemble at the Council Offices, 
Northampton-road, Market Harborough, where members will be 
received by Mr. J. L. Douglass, chairman of the Market Har- 
borough Urban District Council ; district business, minutes, &e. ; 
discussion on the following papers, which will be taken as read— 
(1) ‘* New Cattle Market, and Brief Statistics of Market Har- 
borough,” by Mr. H. G. Coales, A.M. Inst. C.E., (2) “‘ Rivers 
Conservancy,” by H. G. Coales, A.M, Inst. C.E. 1.15 p.m.: 
Luncb, kindly provided by Mr. H. G. Coales, in the market 
settling room. 2 p.m.: Inspect new cattle market, recently 
erected at a cost of £19,000 ; inspect slaughter-houses in course of 
erection. 2.30 p.m.: Inspect new fire station, in a new street off 
High-street. 2.45 p.m.: Drive to source of water supply, eight 
miles distant, passing through some of the prettiest country in 
Mr. Fernie’s hunt; Mr. J. L. Douglass will kindly provide the 
brakes. 3.30 p.m.: Arrive at the source at North Kilworth ; 
inspect wells and valve chamber, also windmill and arrangements 
for supplying farms with water. 4.30 p.m.: Leave source. 
5.15 p.m.: Arrive at Market Harborough, where Mr. Jeffery 
Clark, chairman of the Markets Committee, will kindly entertain 
the members to tea at Fairlawn. Forthcoming meetings :—June 
3rd, Western District meeting at Gloucester; June 22nd, 23rd 
and 24th, annual meeting at Norwich; July 28th to August 5th, 
Frankfort-on-Main; August 26th, Scottish District meeting at 
Ayr. It is also intended to visit Cologne, Coblentz and Frankfort 
in the coming summer, the fo!lowing being the draft programme :— 
Friday, July 28th, leave London zi@ Harwich and Hook of Holland 
at 8.30 p.m.; Saturday, July 29th, arrive Cologne, visit one of the 
municipal works ; Sunday, July 30th, visit Cologne Cathedral and 
various sights; Monday, July 3lst, leave Cologne by Rhine 
steamer for Coblentz, arrive Coblentz, walk to the Castle Stolzen- 
fels through municipal gardens—about four miles—return by train, 
leaving station Capellen Stolzenfels ; Tuesday, August Ist, leave 
Coblentz by Rhine steamer for Biebrich, thence to Frankfort ; 
Wednesday, August 2nd, visit main reservoir on the Sachsen- 
hausen Berg, drive to groundwater pumping station Hinkelstein, 
drive to groundwater pumping station—electrically driven—Gold- 
stein, drive to the sewage purification works, visit the sewer 
flushing ; Thursday, August 3rd, visit the river regulation works 
of the river Maine, steamer up the river to Offenbach, inspect new 
drum weir, return steamer to the municipal harbour works, inspect 
works and silos, return to Frankfort, tram to the electric central 
station, return tram to the converting station for the tramways ; 
Friday, August 4th, visit to the municipal slaughter-houses, train 
to Homburg, inspect the bath-houses, return to Frankfort ; Satur- 
day, August 5th, visit the town hall and inspect the old buildings, 
visit the fire brigade station, leave Frankfort for London. This 
programme is subject to revision and alteration. The travelling 
arrangements will be in the hands of Messrs. Cook, who have 
undertaken to issue tickets, available for one month, for the trip 
for the sum of £12 12s,; this includes travelling to and from 
Frankfort, hotels, &c. . In addition a small charge of 9s, per head 
will be made for the services of the interpreter-conductor, &c., 
who will acoompany the party, 
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PETROL MOTOR OMNIBUS. 


WE illustrate on this page one of the batch of motor 
omnibuses which Messrs. Straker and Squire, of Bush- 
lane, London, are supplying to the London Road- Car 
Company. In our second article on the Motor Car Show 
at Olympia—page 196—we described the engineering fea- 
tures of these vehicles somewhat fully. The omnibus has 
a 24 horse-power petrol motor, and is designed to accommo- 
date thirty-four passengers. The motive mechanism is 
similar to that of the vehicle which recently went through 
the 2000 miles trial under the competition rules of the Auto- 
mobile Club. In that case, however, the carriage was provided 
with arial body carrying five passengers and a dead load 
equivalent to a further twenty passengers of 11 stone average 
weight. Twenty days were occupied in covering the distance, 
and the longest day’s run was 103 miles. The total con- 
sumption of petrol was 298 gallons; the total consumption 
of water, 11°9 gallons; the average mileage per gallon of 
petrol, 6°71; the average ton-miles per gallon of petrol, 33°5; 
and the average mileage per gallon of water, 168. During 
the whole period of the run thirteen involuntary stoppages 
were made on the road, and the loss of time resulting was 
only 37 min. 56sec. The repairs and adjustments made in 
the motor house at the end of each day’s run, although not 
of a serious nature, occupied longer time. The chief source 
of trouble appears to have been the low-tension igniter and 
the magneto ignition system generally. 

‘* During the greater part of the trial,’’ says the Technical 
Secretary’s official report, ‘‘ the roads were in a heavy con- 
dition generally after thaw, and on sixteen days out of the 
twenty the roads were wet. Throughout the trial the foot 
brake proved effective, but the hand brakes were found some- 
what insufficient for quick stopping on a steep hill. The stud 
bracket pins carrying the side brakes had to be renewed 
during the trial. 

‘*The whole of the parts of the two sets of gear were 
examined at the end of the trial, and were found to be in 
fair condition considering the distance travelled, but the 
edges of the teeth of two of the change-speed wheels were 
somewhat worn, and it was found that the bush at the centre 
of the-spur wheel of the differential gear required renewal, 
and ‘the bevel pinions on the near and short end of the 
sprocket shaft required refixing. The sprocket wheels and 
pinions were found to be in a remarkably good condition. 

‘* The front wheel tires were in fairly good condition, but 
that of the off-side wheel had one large cut. The tyres of 
the driving wheels were worn with fair uniformity, but the 
outside near tire was split through a considerable part of the 
circumference.”’ 








PRIVATE BILLS, 1905. 
No, III.* 

Or the Gas and Water Bills there are forty-seven, including 
two scheduled in the tramway and two in the electricity list. 
Twenty-two of the above total relate to gas, four to gas and 
water, and twenty-one to water alone. It is proposed to 
raise by these Bills an amount of capital equal to £4,188,793, 
or £1,909,553 less than in 1904. There is no Bill of the 
description given in the table which can compare with that 
of last session, promoted by the ManchesterCorporation, with 
a capital of £1,300,000. There is nothing new to chronicle 
with respect to the present Water Bills, and, with one excep- 
tion, no incorporation of fresh companies, nor projected 
undertakings applied for. All that is sought for is to extend 
the limits of time sanctioned in previous Acts, to authorise 
and empower existing corporations and companies to purchase 
additional lands, raise and borrow more money, and construct 
other waterworks, which are but an extension of their fore- 
runners. The exception referred to is the Skegness Water 
Company, whose sphere of action is in the county of Lincoln, 
and its capital the modest sum of £50,000. Amongst the few 
examples which may claim a brief notice are the Bolton Cor- 
poration and the Sunderland and South Shields Company, 
which head the list, and ask each for three-quarters of a 
million. The Tees Valley Water Board requires an extension 





-* No. I. appeared April 14th, 


of time for the completion of certain works, and the raising 
of £500,000 by virtue of its borrowing powers. A fairly large 
sum—-£233,000—is sought for the purpose of dissolving the 
Thames Valley and Goring Water and Gas Company, Limited, 
and re-incorporating it under the title of South Oxfordshire 
Water and Gas Company. The new company is formed with 
the object of continuing and maintaining the existing water 
undertaking, and furnishing a supply to certain additional 
parishes in. the counties of Berks and Oxford: The Southport, 
Birkdale, and West Lancashire, and the Brompton, Chatham, 
and Gillingham Bills apply for £170,000 and £144,000 


Bills for the Supply of Water. 
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respectively. The remaining Bills of this class are on too 
small a scale to call for any special comment. 

There is clearly a ‘‘ combine ’’ among the London gascom- 
panies against what they regard as oppressive provisions in 
some of the Acts relating to their own particular undertakings 
and business. The four Bills are promoted by the London, 
the South Metropolitan, the South Suburban, and the Gas 


Bills for the Supply of Gas. 


Num-| 
ber of, ——_—_—— a 
Bills.| By shares By loans. 


Troposed capital. 
Country. Bad REESE 
Total. 


£ £ £ 
England and Wules .. .. .. 20 70,300 261,£88 931,688 


ene eee ee ee _ — . _ 


MOND os ce Sec cae. ce.’ 1 - 11,000 11,000 





Total .. .. ..|' 21 272 388 942,688 


670,300 | 





Light and. Coke and Commercial Gas Companies. Among 
the powers petitioned for by one or the other are those 
authorising the amendment of their own existing Acts or Act 
regulating the supply of gas-to London. - The proposed 
amendments chiefly concern the testing of gas, procedure of 
forfeitures, illuminating power, price, and the retirement 
of the gas referees, appointed in relation to the testing of gas 
in the metropolis. It should be stated that the South Metro- 
politan Bill has been read a third time, and the*South 
Suburban ordered for the third reading. As in the previous 
session, a large proportion of the present Gas Bills—ten out 
of twenty-one—are brought forward for the dissolution of 
companies... The example heading the list belongs to this 
description, its object being to dissolve and re-incorporate the 
Brentwood Gas, Coke, and Light Company, Limited; with a 
proposed capital of £140,333. This amount compares but 
very poorly with the £400,000 asked by each of three Bills in 
1904. It may be here observed that in all instances in which 
the purport of a Billis to dissolve an existing company or 
authority the proposed capital consists of three items, com- 
prising the original capital,’ the additional, both raised by 
shares, and the sum obtained by loans. ’ ‘The general tenor of 
the Gas Bills is framed; upon the same lines as that of those 
relating to water, so that the remarks already made respecting 
the latter class apply equally to the former, substituting the 
words gas and gasworks for watet and waterworks. There 
are but a few remaining dissolution and re-incorporation Bills 
worthy of notice. They include the Aylesbury, Great Berk- 
hamstead, Hitchin, and Seaham petitions, with capitals 
ranging from £133,333 to £66,673. 

We recognise an old acquaintance under a new name in 
the Croydon Gas Bill, which previously existed under the 
title of the Croydon Commercial Gas and Coke Company. 





It now applies to spend £88,000, to transfer to itself the 
undertaking of the Caterham and District Gas Company, 
One of the proposed three new companies deserves a word, 
It is the Andover Lighting and Power Company, with a 
capital of £85,000. With two exceptions of fifteen candles 
and one of thirteen, that of the South Suburban Company, 
the proposed illuminating power does not exceed that of 
fourteen candles. The maximum or standard price per 
1000 cubic feet is put at 5s., and the minimum at 3s. 6d. 

All the Bills for the supply of electrical energy emanate from 
England and Wales. They are fifteen in all, exclusive of two 
classed among Tramway Bills, and the capital proposed to te 
raised amounts to £9,426,998, showing a decrease of 
£2,789,446 in comparison with those of the previous session, 
In eleven cases no capital is stated. The Bill, par excellence, 
is that of the Administrative County of London and District 
Electric Power Company. Our readers will find a {ul} 
account of the progress of that remarkable scheme before a 
Committee of the House of Lords in our recent columns.* 
The total capital asked for is £5,000,000 by shares, and 
£1,666,666 by loan. The Bills with unstated capital include 
eight, which all apply for the authorisation of further powers 
to existing metropolitan companies, into the details of which 
we need not enter. One might not unreasonably suppose 
upon good authority, that the country has been so extensively 
parcelled and mapped out by the enterprising promoters of 
electrical energy that it would be nearly impossible to find 
room for a newcomer. It appears, however, that this is not 
the case, and that there is still room for one more. The 
East London and Lower Thames Electric Power Bill intro- 
duces a measure for the incorporation of a company, to 
authorise it to acquire lands and erect generating stations in 
the counties of London and Essex. It also intends to supply 
electricity within numerous metropolitan boroughs in the 
East End, and within so many neighbouring urban and rural 
districts that we have not space to enumerate them. Shares 
are relied upon for £2,000,000, and loans for £1,666,666 of 
the total capital. In our next article we shall pass briefly 
under review the list of Provisional Orders, which, similarly 
to the minor Bills, are on a decreasing scale, in comparison 
with their last year’s predecessors. 








PROPOSED WATER SUPPLY FOR NEW 
YORK. 


A LARGE scheme for supplying New York City and other 
cities of New York State with pure water has just been pro- 
posed by a Mr. Charles G. Armstrong. His plan is to tap 
the Great Upper Lakes with an aqueduct that would be built 
along the route of the old Erie Canal, the cost to be in the 
neighbourhood of 150,000,000 dols., say £30,000,000. 

It is proposed that the State should build a large aqueduct 
along the route of the old Frie Canal, tapping 87,400 square 
miles of water in the Great Lakes. All cities and towns in 
central New York, as well as Troy, Albany, New York City, 
and its surrounding country, could be supplied from this 
main. The water would reach New York City at a pressure 
of about 2001b. to the square inch, and it is part of the 
scheme that this power should be utilised to generate elec- 
tricity and pump for a system of salt water fire and street- 
cleaning mains, &c. Mr. Armstrong’s report on the matter 
says that :—‘‘ Beginning at Lake Erie, a suitable intake 
would be constructed which would discharge the water into 
acement aqueduct or aqueducts made of the best quality 
and by the newest methods, this aqueduct being wound with 
steel wire. The efficiency of the Brown segmental wire- 
wound gun is quoted as showing how efficient such a con- 
struction may be. The wire would be embedded in the 
cement,’’ says the report, ‘‘ will last for ever, and will make a 
pipe capable of sustaining any pressure.’’ This aqueduct, it 
is suggested, should follow the right of way already owned by 
the State of New York, namely the Erie Canal, until the 
vicinity of Schenectady is reached, when it could run ina 
more or less straight line to the city of New York. It could 
be built to sustain a pressure of some 5001b. to the inch and 
large enough to deliver 1,000,000,000 gallons of water every 
twenty-four hours. This amount, it is pointed out, is only 
one-fourth of 1 per cent., or ;};th part, of the water that 
passes over the Falls of Niagara, and would be too insignifi- 
cant to make any ar psy change in these falls, The 
conduit would pass through or near most of the large cities 
of the State. Lake Erie is 580ft. above the sea level, and a 
very large percentage of water would be delivered in New 
York at a point 112ft. above the sea level. This would per- 
mit of the entire city being supplied without pumping. In 
case an uneven or hilly route should be selected instead of 
along the Erie Canal, the above head of 580ft. could, con- 
tinues the report, ‘‘ readily be increased to 1000ft. or 2C00ft. 
by means of a pumping plant at Niagara Falls, which, 
being State property, could be operated with practically no 
expense.”’ 








Roya InstituT1IonN.—The annual meeting of the members of the 
Royal Institution was held on Monday afternoon, the Ist of May, 
the Duke of Northumberland, K.G., president, in the chair. The 
annual report of the Committee of Visitors for the year 1904, 
testifying to the continued prosperity and efficient management of 
the Institution, was read and adopted, and the report on the Davy 
Faraday Research Laboratory of the Royal Institution, which 
accompanied it, was also read. Seventy-one new members were 
elected in 1904. Sixty-three lectures and nineteen evening dis- 
courses were delivered in 1904. The books and pamphlets pre- 
sented in 1904 amounted to 267 volumes, making, with 721 volumes 
—including periodicals bound—purchased by the managers, a 
total of 988 volumes added to the library in the year. ‘Thanks 
were voted to the president, treasurer, and the honorary secre- 
tary, to the committees of managers and visitors, and to the pro- 
fessors, for their valuable services to the Institution during the 
past year. The following gentlemen were unanimously elected as 
officers for the ensuing year:—President, the Duke of Northum- 
berland ; treasurer, Sir James Crichton-Browne; secretary, Sir 
William Crookes; managers, Sir William de W. Abney, the Right 
Hon. Lord Alverstone, Mr. Henry E. Armstrong, Mr. Shelford 
Bidwell, Sir Alexander Binnie, the Hon. Sir Henry Burton 
Buckley, the Right Hon. Charles Scott Dickson, Mr. Fratcis 
Elgar, Mr. Maures Horner, Dr. Ludwig Mond, Sir Andrew Noble, 
Bart., the Right Hon. the Earl of Rosse, Sir Thomas Henry 
Sanderson, Mr. Alexander Siemens, and Mr. Silvanus P, Thomp- 
son; visitors, Dr. William Arthur Brailey, Dr. John Mitchell 
Bruce, Sir John George Craggs, Dr. James Mackenzie Davidson, 
Mr. Francis Fox, Mr. Robert Kaye Gray, Lord Greenock, 
Mr. Charles Edward Groves, Mr. A. Kirkman Loyd, Sir Philip 
Magnus, Mr. Carl E. Melchers, Mr. Emile R. Merton, Mr. George 
Johnstone Stoney, Mr. John Jewell Vezey, and Mr, George 
Philip Willoughby. 
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PERMANENT WAY INSPECTION. 


A NEW system of permanent way inspection has been 
started by the London and South-Western Railway Company, 
the details of which are of interest, inasmuch as the system 
embodies several entirely novel features as far as British 
practice has been hitherto concerned. 

The fundamental principle of this innovation is that the 
condition of the permanent way forms the secret of success 
or otherwise. Unless the road bed be good, the perfect track 
cannot be produced by the employment of the best rails, 
sleepers, chairs, &c., available, or ideally smooth running by 
that of long and heavy bogie vehicles. In other words, if the 
material composing the road bed be not of first-rate quality, 
and be not so arranged and maintained as to furnish the 
best results of which it is capable, the heaviest and most 
costly track equipment would not give good results. 

Among the increasing charges which British railway 
officials have to face is that of the cost of maintenance of 
permanent way. This charge is estimated to have increased 
30 per cent. during the last ten years. With the present 
system of keeping accounts it is not easy to follow all the 
causes which have led to this increase, for in the chief 
engineer’s department it is the general rule to classify them 
under but five heads, viz.:—(1) Salaries of supervising staff ; 
(2) maintenance and renewal of permanent way ; (3) repairs 
of roads, bridges, signals, &c.; (4) repairs of stations; (5) 
special charges, if any. Far more elaborate and minuter 
information is given in the reports of continental, and 
especially United States railways. 

Of course, the growth of weight of the train loads and the 
additional wear and tear inflicted by denser traffic have been 
two important factors in increasing the cost of maintenance, 
and in order to meet these exigencies, the idea has hitherto 
been to augment the humbler ranks of the permanent way 
staff, while comparatively little attention has been paid to 
the aliernative of obtaining the services of a better class of 
men, or educating up the existing class to 4 higher standard. 

The new system of track inspection instituted by the 
London and South-Western Railway seeks to get the work 
done by as few men as possible—that is, by adhering to the 
old allowance of one man per mile; to raise the standard of 
perfection by teaching the men to put brains into their work 
as well as muscle ; and to bring down the unit of expenditure 
to a point where more or less exact comparisons will be 
possible, or where, at any rate, much valuable information 
as to relative cost not hitherto obtainable will be forthcoming. 
So far, the London and South-Western Company’s scheme 
has succeeded in lowering the unit of expenditure as far as con- 
cerns the inspector of a district, who is charged with the main- 
tenance and renewal of about 50 miles of single track, or 
2= miles of territory: However, the scheme aims at still 
further delimiting tke unit, namely, to each individual 
foreman, whose sectién averages two miles in length on the 
double, or 4 miles in length on the single track. But this is 
looking a long way ahead. 

To further the scheme an award system has been adopted 
as yet on a modest scale. There are thirty-six inspectors’ 
districts, and the insp2ctor whose district proves to be the 
best is awarded a money prize of £2. The best ganger ir 
each inspector’s district receives £1, and the men under him 
103. apiece. In addition, both the prize inspector and the 
prize ganger each receives a silver medal, while each of themen 
under the prize ganger is given a bronze medal. The award 
system is more or less of a novelty in this country in thi: 
connection, the London and South-Western Railway being 
among the first to adopt it. Many British railways have 
been in the habit of awarding prizes or premiums for the 
best kept stations, which largely depends upon horticultural] 
embellishments, but a system of track premiums is a new 
departure. 

Some rather elaborat> machinery is necessary for the pu: 
pose of conducting the track premium inspection. In thc 
first place, responsibility of the inspector and foreman must 
be reduced to a common basis by charging him with the 
eguivalent of the single-line mileage that he has to main- 
tain. He has somany ranning miles under him, plus miles 
of sidings, of which two miles are taken to be equal to 
one mile of running line, while he is allowed another mile 
of running line for every fifteen pairs of switches. The 
Maintenance of Way Department has a ‘‘ Road-book”’ 
arranged in conséeutive order of inspectors’ divisions, as 
follows : — (1) Gédgraphical beginning and ending of the 
section ; (2) sub-division of running lines—that is, mileage 
of single, double, triple, or quadruple track; (3) total in 
single-line miles ; (4) total length of sidings; (5) number 
of switches; and (6) total equivalent of number of switches 
in single-line miles. Next come particulars as to the 
minning, viz.:—(i) Gangers’ names and rates of pay; 
(2) number of men under each ganger, and their rates of 
pay; and (3) total equivalent single-line mileage divided by 
the total number of men in gang, which produces the 
ratio of manning per single-line mile. For the informa- 
tion of the engineer’s department, three classes, presided 
over by as many different committees, have been formed, 
namely :—Class A: For condition of joints, alignment of 
track, and general condition of running surface of rails. 
Class B: For condition of ballasting. Class C: General 
appearance of all works, including hedges, fences, slopes, 
drains, cesses, &c. A maximum number of marks is allotted 
to each class, viz:—A, 200; B, 120; C, 80; total, 400, 
representing perfection. 

The ordinary marking is, however, subject to certain 
additions and subtractions. It is obviously in the interest of 
the company to get the work done efficiently by as few men 
as possible, and it is estimated that a quota of one man per 
mile ought to suffice. Therefore, one mark is allowed for 
every 1-100th of a man below this quota, and one mark is 
deducted for every 1-100th of a man above it. Then, the 
company has responded to the feeling of the men that the 
age of the road ought to count for something, by allowing 
another correcting factor in this respect. The average life of 
the road is assumed to be seventeen years. For each year 
over seventeen years of age five marks are added to the score, 
and for each year below two marks are deducted from the 
score. The reason for this discrepancy is, of course, to 
encourage the men to take pains with sections of old road. 
But the wear of the road must depend to a great extent upon 
the density and character of the traffic which it has to bear. 
A man carrying, say, 6000 trains per mile per year on his 
section is not confronted with the same difficulties as a man 
carrying 12,000 trains per mile per year on his—for it is not 
only a question of wear, but also involves that of properly 
attending to repairs when the track is free for only a few 
minutes at a time. One ought to be able to apply another 
correcting factor for purposes of comparison. between sections 





where the traftic is light and dense respectively, but this 
investigation has not yet been attempted —it is an improve- 
ment of the future. Again, the weight and speed of the 
trains ought to be taken into consideration, and this forms 
an instance where ton-mile statistics, instead of train-mile 
statistics, would prove of inestimable value. 

The London and South-Western Company’s new method 
of track inspection occupies eight days, and is arranged 
to embrace every yard of line on the whole system, 
divided into three districts.* The special inspection train 
is formed as follows :—-Engine, inspection brako, ‘ rest- 
ing’’ saloon, refreshment saloon, inspection brake. The 
two inspection brakes are four-wheeled vehicles, so that 
all shocks from the road may be transferred to the body, 
and each end is composed of large plate-glass windows. 
At the tail end of each inspection coach, according to the 
direction in which the train is running, there are two 
rows of two pair of chairs, the second row being elevated so 
that the occupiers can see over the heads cf those in front. 
In the first or lower row, the two left-hand seats are occupied 
by the Committee on Condition of Joints and Align- 
ment, &c., and the two right-hand by the Committee on 
Ballasting ; while the second row isthe place of the Committee 
on the General Appearance of all Works. Only the car at the 
rear of the train is used by the examining committees. The 
inspection is carried out at and between stations where the 
timing in the working time-table is shown in ordinary type, 
and between such points the speeds must not exceed 20 miles 
per hour. No member of the examining committees is con- 
nected with the section he is examining. Three committees, 
as already specified, are always sitting, and on taking their 
seats the secretary. of the inspection immediately hands to 
each member the whole of the award cards he requires for his 
turn of duty. The cards for each class are differently 
coloured, and on the face of them are full particulars of eac 
gang’s length, together with notes of anything for or against 
the gang in question for the guidance of examiners, as, for 
example, ‘‘ 82 1b. rails, 12 years,’* while at foot are spaces for 
the examiner’s notes and awards. The entire length of 
line undergoing inspection is marked out according to the 
respective gangs’ lengths by means of small wooden crosses, 
painted white. The inspector of each district accompanies 
the train while it is passing through his division, and stands 
behind the committees, to answer all questions, and to give 
the examiners timely intimation of the change from one 
ganger’s length to the next. 

As the routine of inspection is an arduous and fatiguing 
task, a staff sufficient to compose three distinct sets of com- 
mittees is carried. An examining committee is on duty for 
about one hour at a time, and immediately after its turn of 


RAILWAY INSPECTION CAR 


duty the members return the cards to the secretary, and 
proceed to the ‘resting ’’ coach. Only examiners and 
ex officio members of the Committee are allowed in the 
inspection car. 

The company is to be congratulated on the success of 
the enterprise, now in its second year. The 1904 inspec- 
tion, which was more or less of a surprise, revealed a 
high state of efficiency prevailing. The average number of 
marks gained by the various sections throughout the line was 
230, while the prize ganger scored 360 out of a possible 400. 
Now that the system is getting into complete working order, 
proportionately better results are anticipated from this year’s 
inspection and those to come. Even at this early stage of its 
development, it is understood that the increased efficiency 
which the scheme has effected represents a saving of many 
thousands of pounds in the charges for maintenance and 
renewal of permanent way. 

Some of the older employés do not take kindly to the idea, 
and the latter is also stigmatised by the trades unions as 
‘* hustling ; ’’ but there is no question as to the keen spirit of 
healthy emulation which has been stirred up among the 
younger men. It should be added that a suggestion book 
goes the round of each inspector’s district, wherein men are 
encouraged to enter any idea relative to effecting minor 
technical improvements and saving of labour. The fact of 
the permanent way staff responding with all sorts of sugges- 
tions proves that it feels itself getting into closer touch with 
what were formerly far-away magnates, the supervising 
authorities. 

It is to be hoped that the London and South-Western Com- 
pany’s enterprise may lead to some kind of interchange of 
Railway Inspection Committees, as is commonly practised in 
America, for the exchange of ideas. Already, we under- 
stand, a few high officials of other companies have been 
present, though not officially, at the London and South- 
Western Company’s track inspections, and acted as members 
of the examining committees. 








Tue Zambesi bridge, which was linked up on April Ist, 
will be completely riveted, painted, and finished by the middle of 
June. Railway trucks are already being taken across the bridge, 
with permanent way material for the line northwards. Fifty miles 
of railway north of the Falls were constructed before the material 
could be taken across the bridge, the locomotives, trucks, rails, 
sleepers, and other necessaries, being carried across the gorge by 
means of the electric transporter. 

* Between Waterloo and Clapham Junction the traffic is at all times so 


dense that even on a Sunday it is difficult to run an inspection train over 
it. Accordingly, the examiners have to walk over this section. 





LETTERS TO THE EDITOR. 
(We do not hold ee the opinions 0) our 


SAFETY (F THE NILE DAM. 


Sir,—One or two articles have lately appeared in certain 
technical journals ie the safety of the Nile dam, but I have not yet 
seen one in which a case has actually been worked out. I, there. 
fore, submit the following example, worked out in simple language, 
of a dam that would fail by the so-called new theory or by 
vertical splitting, as being likely to interest your readers. 

As every engineer knows, a dam may fail in at least one of three 
ways, by sliding bodily, by excessive compression on the base or 
tension of the back, or by overturning, and it has up to the 
present been generally considered that if condition No. 2 was 
satisfied by keeping the r t line of pressure within the 
middle third of the base the dam was safe, but under certain con- 
ditions this can easily be a i omg and these conditions, though 
perhaps in a less exaggerated form than the case I have taken, do 
exist in many dams. 

Supposing we take a case such as Fig. 1, the weight of the 
concrete being taken at 1301b. per cubic foot, and the length of 
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dam considered, lft. The total weight of the mass = 1932 Ib., and 
its centre of gravity is shown at 1-3ft. from the cen‘re cf the base. 


The water pressure is 1125 1b. and its centre of pressure is > or 


2ft. above the base ; then by the parallelogram of forces the resultant 
pressure on the base is 2250 lb., acting at a distance of -l4ft. from 
the centre, which brings it well within the middle 'hird. 

Now let us build up the diagram of vertical pressures on the 
base, first taking the pressure of the mass of concrete alone. 
If it were equally distributed the pressure would evidently Le 


so = 822 ib. per foot, as shown by the lino H J in Fig. 2, and 
it is also evident that, whatever the distribution may he, there 
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can never be a greater total vertica’ pressure on the base than this 
gives. To get the actual distribution or maximum pressure, we 
take moments of the mass about the centre of the base, and using 
p+ 2 

Z , 

pressure = the greatest pressure per foot on the base, p = the prcs- 
sure per foot if it was uniform, M = the bending moment, and 
Z = the modulus of the section—in this case along the base—we 


have M = 1932 x 1-3ft. = 2512 foot-pounds, Z = I a > = 6; 
y xi 
2512 
6 


where maximum 


the formule, maximum pressure 


., Maximum pressure = 322 lb. + = +7401b. 02 the toe side, 
and minimum pressure = — 96 lb., or a tensional stress on the tail 
side, as shown in the diagram by the triangles K L M and M N O. 

Next we take the water pressure, thus: Maximum pressure = 


+ , sa wen = 4375 Ib., as shown in the diagram by the 
triangles Q K Rand QOP. It will be noticed that the pressures 
due to the water have an opposite effect to those due to the mass 
of the dam, 

It only remains now to take the algebraical sum of the various 
‘pressures on the base to get the actual pressures, Thus, on the 
toe side we have + 7401b. ~- 375 1b. = + 365 lb. actual, and on 
the tail.side we have — 96 lb. + 375 lb. = + 279 Ib. actual, and 
these pressures are shown by the shaded portion of the diagram. 

It will be seen that in this case the lateral pressure of the water 
almost balances the pressure on the base due to the excentric 
load of the dam itself, and makes the resultant pressures almost 
uniform. This, on the face of it, looks to be just what is desired, 
but we have yet to consider the strength of the tail to resist the 
upward reaction on its base. This, of course, is a simple canti- 
lever loaded almost uniformly, and it will be near — for our 
purpose to so consider it, thus:—Average load per foot (from 


diagram) = 302 lb. and f (or stress per square inch) = e 


M about its probable weakest point, i.e, at « = a} 
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= 12,249 inch-pounds, and Z 
. ope _12in. x 12in.3 
(through a section at x ininches) = 1D x Gin, 


is = 42-5 1b. per square inch, and, taking the ultimate tensile 


302 Ib. x 2-6ft. x 2-6ft. x 12 
ee 


— >. 


strength of concrete at 200 lb. per square inch (which was 
obtained by experiment on carefully-made briquettes of 8 to 1 
concrete, and might be considerably less if not properly mixed), 


we have a factor of safety of = * 4-7, which is not nearly 

‘5 
enough, and should be from 7 to 10 according to circumstances. 
This would in time cause a vertical crack to develop, as shown in 
Fiy. 3, and bears out the statement made by Mr. Atcherly, of the 
University of London, who is chiefly responsible for the con- 








Fig.3. 


troversy now raging around the construction of masonry dams, 
that the factor of safety against failure by vertical splitting is only 
from one-third to one-half of that by horizontal fracture. 

The above demonstration clearly shows that a dam may fail, 
even though the resultant line of pressure passes within the middle 
third of the base; but it must not be imagined that it is a full and 
absolutely correct demonstration, and it is only given to show 
approximately the theory upon which the vertical fracture is 
based. » For instance, it would be absurd to calculate the 
strength of a dam as described if it were dovetailed into a 
solid rock foundation, or if it could in any other way be considered 
with the foundation itself as one homogeneous mass, for it is 
evident if sueh was the case the resistance of the rock foundation 
to tensional stress would have to be considered ; but the research 
may at this point be safely left in the hands of the eminent men 
whose attention it is now engaging. F. G. Davis. 

East Dulwich, 8,E., April 17th. 





THE CANAL OF JOSEPH, 


Sir,—In the first part of his article on Inland Navigation in 
Ezypt, Sir Hanbury Brown refers to the Arabic traditions of the 
ou of Joseph in the following terms :—‘‘ Misled by its name and 
Arabic tradition, some romance writers have ascribed the digging 
of this canal to the patriarch Joseph, eer with many other 
remarkable incidents not mentioned in Holy Writ; whereas the 
truth is that the channel had been naturally formed by the over- 
spill of the annual flood, finding its way northward, by the line of 
least resistance.” It is of no importance to those financially 
interested in the present and future prosperity of Egypt whether 
the long lateral canal which carries as much water as one-third of 
a low Nile, and is such an important factor in the irrigation of Middle 
Ezypt from Assiout northward to el-Lahun, and which supplies the 
eatire water of the province of the Fayoum, is called by the name 
of -‘ Joseph” or by any other. During the flood season it receives 
at its intake about 3000 cubic feet per second ; and, at its lowest, 
discharges into the Fayoum not less than 400 cubic feet per 
second. As the bondholders would find the equilibrium of the 
Eryptian budget seriously disturbed by any diminution of its 
efficiency, it is, however, satisfactory to know that it has been in 
continuous operation for at least ¢ years, 

The name of Joseph is the most widely spread in the world. It 
is borne by an Emperor, and by many millions of others from the 
utmost bounds of Islam and Christendom. It girdlés the world, 
traversing Kurope and Asia, as wellas Africa and America. It was 
also associated with Sirius, long before the astronomers invented 
(reek names for constellations. In Holy Writ there are two 
meanings suggested. In the one it takes away the reproach of 
barrenness ; and, in the other, it is a promise that there will be an 
additional descendant, the ancestor of the first King of Israel- 
Jadah. In 1883, even so good an Arabic scholar as the late Sir 
Richard Barton was satisfied that the name as applied to the 
Egyptian canal was due to Saladin; butareference to Masudi in 
the library of the Athenwum Club, when our discussion took place, 
showed him that this was untenable. Masudi preceded the famous 
opponent of Richard of England by nearly two centuries. 

No discussion of inland navigation can be complete without a 
careful study of the distribution of the Nile in the three great 
periods which preceded Mehemet Ali. If the Ministry of Public 
Works had a copy of the report of Petzonius, when the Nile 
discharged less than half its usual value, ‘‘and yet no famine 
ensued,” Sir Hanbury Brown would certainly consider its perusal 
worth the time expended. I found, in 1885, a piece of papyrus 
less than 4in, wide, with a perpendicular line of hieroglyphics, in a 
country house overlooking the fen land of England, which said :— 
‘* These are the two canals of the North, these are the two canals 
of the South, these four canals. water the Fayoum.” The Public 
Works Ministry has published a map showing the need of three of 
these canals, where there is now but one. The fact that for a 
thousand years such a system of distribution and flood control has 
existed would be as certain to secure the confidence of capitalists 
as that map of a gold mine—now well known in ‘the City ”"— 
which had Tain unnoticed in the Museum of Turin until my memoir 
was read before the Institut Egyptien in Cairo, 

Sir Hanbury Brown will find in the ‘‘ Bibliotheca Orientalis,” 
of d’Herbelot, references to these by-products of the Balve Jusuf. 
He can read of the navigation of the Fayoum Canal in the ninth 
century, and of the use of a glass diving-bell to lay the foundations 
of the sea front, which was provided, according to Herodotus, 
with a High Court of Admiralty, before the Trojan War. It was 
the precursor of Olezon and ‘‘ Trinity House.” 

In 1666, Pierre Vattier, a translator of Arabic traditions, urged 
Louis XIV. to take ion of the equatorial provinces of the 
Nile; and the map of that period had three lakes—Tsana, in 
Abyssinia, and Victoria and Albert—under the equator, as dis- 
tinctly marked, as in the ‘‘ Parliamentary Paper, Egypt No. 2, 
August, 1904.” The preface, addressed to the French King, ex- 

lains the purport of a manuscript, formerly belonging to Cardinal 
Mazarin, and the translation describes the Tuzza (Cairo), Suez 
Canal, which for 2000 years led from the ‘‘Gate of the East,” a 
siort distance south of the Pyramids, to the Red Sea. The 
restoration of a navigable channel to the Mediterranean, west of 
the Barrage, is entirely feasible, provided it could be used as a 
spill-way and irrigation canal, with a discharge of, say, 500 cubic 
feet a second. 

If Sir Hanbury Brown will read with an indulgent eye one 
account of how ‘‘ Joseph” made the canal, he will find that it is 
expressly stated that the work could never have been completed 
had it not been chiefly a natural watercourse, Joseph, according 
to this version, had spent al] the money—or, in other words, con- 








sumed all the food—at his disposal, and had only completed the 
intake, the embankment and the regulator. Disturbed in mind, 
he was advised in a dream that the middle section would be found 
low enough to serve asachannel. ‘‘ And,” adds the chronicler, 
‘*this part of the canal has never been known torundry.” Sir 
Hanbury Brown’s annual reports mention “the spri in the 
canal,” The probability is that some scribe thought that it would 
be necessary to excavate this section, and that, therefore, the 
water admitted through the ‘‘Canal of the Wott”—Assiout— 
would never reach the fields of the Fayoum without, at all events, 
a further call on the treasury. 

The visit of the former Inspector-General of Irrigation in 1888, 
with the Mamour-el-Kism and the Sheikhs of the Arabs, in May, 
1888, to the Wadi Mullah, would never have taken place, had 1 not 
shown him the map, copied in 1554, or that printed in Rome betore 
1500, reproduced in his volume on ‘‘ The Fayoum and Lake 
Moeris,” Nor would he have gone south of Chazaq, on another 
occasion, had he not wished to satisfy himself, by a personal inspec- 
tion, of the feasibility of the Raiyan project for drainage, flood 
escape, or storage. Yet the only reason for suspecting the existence 
of this depressed area of 250 square miles was due to those 
‘* scholastic researches”’ (Lord Cromer), in which the name and 
works of ‘*Joseph” played such an important part. Had the 
romance Writer recently deceased never written of submarine ex- 
plorations, capitalists, in the United States at all events, could 
hardly have been approached to risk money in experimental boats. 
Therefore, it is desirable that the former Inspector-General of 
Irrigation should not lightly discard the suggestions to be found in 
hieroglyphics and Semitic traditions in regard to inland navigation 
in Egypt, just as he devoted much time and attention to the 
problem of a submerged Fayoum, B.c. 450, as stated in Greek. 

In THE ENGINEER, September 7th, 1594, there is a reference to 
‘the line of least resistance,”—the ‘‘ spilling” of the Nile in 
Middle Egypt—which assumes special importance in view of the 
recent discussions in regard to a flood escape and drainage sluice- 
ways. I wrote that if the—proposed—dam at Assouan should 
yield to a strain, there was reason to fear that the river would 
desert its bed ; and that as ‘‘ the Nile flows in a deep bed, by the 
side of a long plain, which tilts towards the west, any body of 
water, diverted by a temporary destruction, in its normal course 
would pursue its destructive career across the fields, and be deepest 
under the foot of the desert hills.” There is an excellent 
section by Sir Hanbury Brown, 1892, while all my earlier papers, 
1882-7, contain the same facts, especially those four sections drawn 
for Envineering, September 2nd, 1887. 

It is fortunate for Egypt that Sir Hanbury Brown, although he 
has retired from the active arduous duties of Inspector-General, is 
able and willing to act as an adviser of the public through your 
columos. He knows, or can easily ascertain, how Joseph or 
Petronius would have dealt with a dangerously high tide ; and has, 
perhaps, like Von Moltke, plans ready for the emergency, which 
Sir William Garstin appears to think must come ‘sooner rather 
than later” (Parliamentary Papers, August, 1904, Appendix I.) 

Newport, R.I., March 15th. Cope WHITEHOUSE. 





THE SCREW PROPELLER. 


Sir,—I do not think that anything would be gained if I dealt 
fully with the arguments of your correspondents as set forth in THE 
ENGINEER of Friday last, but courtesy requires that’ I should reply 
as far as I am abie, to questions whieh they put to me. Taking 
‘‘A. R.” first, I may say at once that I really do not know what 
are ‘‘ the general principles to be kept in view in considering the 
efficiency of a propeller.” When I have to design one I always go by 
precedent ; but I am never certain that I have got the best possible 
propeller for agiven ship. The conditions are too multifarious 1 
have seen more than haifa knot put on with the same power by substi- 
tuting brass for cast iron ; I have known a three-bladed screw with 
precisely the same pitch and surface as the two-bladed screw whose 
place it took let the engine out 10 per cent , and scarcely augment 
the speed at all. Every successful marine engineer works by pre- 
cedent. That is how Mr. Yarrow and Sir John Thornycroft, and 
Messrs. Laird and White fit their destroyers with screws. The same 
statement holds good of the Admiralty and the builders of Atlantic 
liners. They design them first and perhaps work out the mathe- 
matics afterwards. I certainly can do no better. As to the 
question—“ The driving effect of a turbine is centrifugal force only, 
but in other cases there is a force of distinct impact.” Will he 
state what this force is, and how expressed?” I must refer him 
to THE ENGINBER for May 27th and June 10th last year, 
where he will find the whole matter set forth quite fully 
and admirably by Professor R. H. Smith. The only true impact 
wheel I know is the old backwoods tub mill, a description 
of which will be found in most treatises on hydraulics. At the 
bottom of a vertical spindle are secured six or eight boards with 
their faces parallel to the vertical axle. This is placed in the 
bottom of a circular pit lined with wood staves—hence “tub.” 
There is a delivery pipe at one side. Water is taken down an 
inclined spout or shoot at a high velocity, and, beating on the 
board vanes, causes the wheel to turn round. I have heard this 
very primitive contrivance called a ‘‘flutter wheel” because of 
the noise it makes when running. The Pelton wheel has been 
called an impact wheel, but I do not think the name applies 
with fitness. I have also heard the Poncelet wheel called an 
impact wheel, but it is nothing of the kind. 

Mr. Claudio has got himself mixed up, as it seems to me, in his 
graphics, and I confess with shame that in many ways I fail to 
grasp his meaning. Thus, I do not understand what he means to 
imply by the conclusion ‘‘that the effect of propulsion is due to 
the acceleration of the stream passing the front of the propeller.” 
To me this reads like nonsense. Possibly Mr. Claudio, being a 
foreigner, uses English in a sense which I do not. The words 
‘* passing in front” are identical in sense with “‘ crossing in front.” 
Again, what is the “front” of a propeller? Is it the face next 
the ship, or next the rudder ? ‘Al the graphics or mathematics in 
the world will not convince me or anyone else who has seen a 
propeller at work that it does not drive water astern, and if Mr. 
Claudio or Captain de Villamil base their theories on the assump- 
tion that water is not driven astern, so much the worse for the 
theories, 

Mr. Staunton says that when the blades of a screw are at rest, 
with a mean immersion of 10ft., they ‘‘are under a hydrostatic 
pressure of a ton per square foot.” This is a slip of the pen ; that 
pressure can only be got by including the atmosphere. The 
hydrostatic pressure is under 700 1b. per square foot. 

As to cavitation. If it existed fully, and set up a pressure of a 
ton per foot, then it ought to be a very desirable thing. In point 
of fact, it is very well known to be a very bad thing, and to be 
avoided as much as possible. Perhaps Mr. Claudio will work out, 
graphically or otherwise, the locus of the other end, if I may so 
call it, of the vacuum. Does it not strike him that, inasmuch as 
the cavitation is due to the hull of the ship preventing water 
getting freely to the propeller, there may be a stress against her 
bows, the equivalent of that in the opposite direction against the 
propeller ? 

lt is interesting to notice that none of your correspondents 
attempt to design a propeller. Let us take an ocean tramp, which 
carries 3000 tons of grain on 20ft. draught; engines indicate 800 
horse-power ; speed, nine knots ; coefficient of fineness, 0-69 ; pro- 
peller, three-bladed, cast iron, 13ft. in diameter; revolutions, 62 
per minute, 

It would be very interesting to have the indeperdent opinions of 
Captain de Villamil, Mr. Staunton, and Mr. Claudio as to the 
proper propeller with whichto fit this ship. 

I do not think Mr. Froude’s statement that a perfect liquid 
would offer no resistance to the movement of a body through it 
applies to a propeller. It would only be true if the perfect liquid 
were devoid of mass, and therefore of inertia. If acceleration 





takes place in any body possessing mass, there must be absorption 
of work, and therefore resistance ; but a screw could not rotate 
in a perfect liquid without putting it in motion. 

April 29th. SUPERINTENDENT ENGINEER, 





Sir, —Now that thetheorist and engineer have both had their say, 
it remains for the practical experimentalist.tosum up.the evidence 
and draw his own conclusions. How far has the present discussion 
advanced us? The theorists have shaken our confidence in 
accepted and hitherto unquestioned authority without giving us 
any legitimate substitute, while the practical contributor reali 
and resents—and justly so—the futility of new theories which leave 
us equally in the dark concerning the true action of the propeller ; 
and each faction is apt to indulge rather freely in criticism of the 
other’s standpoint, even to the extent of losing sight of the main 
issue. 

Theories and hypotheses are a necessary evil, and the pure 
scientist is apt to lose himself in the rapt contemplation of “‘ the 
perhapness of the improbable.” Theory must not be alowed to 
clash with known and ascertained facts. Considerations involving 
infinite oceans and perfect fluids are not of any great value when 
reduced to terms of ordinary mundane proportions. 

It appears up to the present, Sir, that your editorial of March 
24th puts the matter in its most concise and intelligible form, and 
that the whole difficuity has origin in and about that impossible 
and indefensible expression, “instantaneous acceleration.” As 
we are not dealing with perfect fluids, nor with infinity in any 
shape or form, it is utterly impossible to reconcile such an expres- 
sion with any occurrence in Nature. 

Why, then, do we continue to give to the blades of our pro- 
pellers a formation which is cléarly quite unsuited to the elusion 
of instantaneous acceleration? Knowing instantaneous accelera- 
tion to be a natural impossibility, yet the ordinary propeller blade 
is so constituted as if for the sole purpose of accomplishing the 
impossible. What takes place at the edge of impact? This is 
undoubtedly the seat of mystery in the theory of the screw pro- 
peller. All we do know is that acceleration has been impa' to 
the tluid by the time it leaves the propeller blade; but exactly 
what occurs at the edge of impact where a meeting of two 
opposing forces takes place is likely to remain for ever fidden in 
the complexity of the whirls and eddies which effect the 
compromise, 

And this compromise represents some millions of tons of coal 
per annum, inasmuch as it means loss of efficiency. 

On page 405 of THe ENGINEER of April 21st, ‘‘ Superintendent 
Engineer” gives a very apt quotation from Rankine: ‘‘ That 
propeller is best that drives astern the largest volume of water at 
the lowest speed.” Precisely. But the problem is how to attain 
this condition. Certainly not by employing a propeller blade which 
clashes so with its surroundings at the edge of impact. The impact 
edge must cut the fluid in such manner that rotation and end 
travel of the propeller taken together at any point of the blade 
describe a path parallel with the movement of the fluid operated 
in. Gaining pitch is then given to following portions of the blade 
to produce gradual acceleration without shock. In other words, 
the difference in pitch between impact and egress edges of the 
blade represents acceleration, or the difference in the rate of 
movement of the fluid immediately forward and astern. 

Tunbridge Wells, May Ist. A. H. AVERY. 





Srr,— Will you permit me to again correct Colonel de Villamil ? 
Mr. Froude, in his paper on “‘Ship Resistance,” speculated in 
rather loose phraseology on those “ peculiar” dynamical charac- 
teristics which mathematicians amuse themselves by associating 
with a “‘ perfect fluid,” under “‘ infinite pressures,” and otherwise. 
And he—Mr. Froude—then sought to prove, by a system. of 
reasoning which does not bear critical examination, that the 
deductions of fact thus arrived at are applicable to water 
pressures. 

Mr. Froude did not deny that, even with a “‘perfect fluid,” 
what Mr. Isaac Blackburne called ‘‘ head resistance” must arise ; 
what he stated was that such resistance would be met by a corre- 
sponding increase of fluid pressures at the stern of a vessel. 
Hence, if—to take the most extreme application of the stream-line 
theory and apply it to the functions of a screw—it be admitted 
that a propeller ‘‘in a perfect fluid meets no resistance,” as 
Colonel de Villamil states, he should note that such ‘‘no resist- 
ance ” is a purely relative term ; that it does not imply that the 
fluid pressures are not increased ; and that it does not afford any 
logical excuse, much less justification, for his reiterations of the 
obvious fallacy that if it—a propeller—in a fluid, “perfect” or 
otherwise, thus ‘‘ meets no resistance, it is impossible that it can 
rotate or otherwise generate any energy in the water.” 

I thank you, Sir, for your courtesy in finding room for my letter 
in your influential journal ; and I regret that my caligraphy has 
occasioned a few obvious misprints. 

“A, R.” is, I think, unfortunate in so readily accepting the 
‘‘ obvious statements ” made in the letter signed ‘‘ Superintendent 
Engineer.” The most important statement of fact contained in 
that letter—i.c., relative to ‘‘negative pressures ’—was so obviously 
erroneous that I cannot help wondering how any torpedo-boat 
trials could have been instituted and solemnly carried out upon 
the assumption that the negative pressures that are obtainable 
from the formatior of a ‘‘ perfect water vacuum ” on the forward 
face of a screw blade may be taken to represent an increased 
thrust of only 21b. per square inch sub \acuo ; the fact being, as I 
have already stated, that such increased thrust should not be less 
than 151b. per square inch sub vacuo, if properly utilised. 

‘* A. R.” wishes for some ‘general principles to be kept in view 
in considering the efficiency of a propeller.” If you will kindly read 
the enclosed paper you can, if you think it advisable, afford him 
the information he seeks for. P. M. STAUNTON. 

Dublin, May 2nd. 





MONT BLANC TUNNEL. 


Sir,—Mr. Cooke’s letter on ‘‘ Alpine Tunnels,” which appeared 
in THE ENGINEER of the 3lst March last, demands a reply. 
Messrs. Cooke and Cedale’s project, even if deposited with the 
Italian Ministry of Public Works, has no official sanction, since its 
route from Aosta to Courmayeur, through the Col Ferret to Mar- 
tigny offers no superiority over many other projects put forward 
to connect Turin with Martigny, such as Lefevre and Dorsay’s 
passing through the Great St. Bernard, submitted in the year 
1873 ; Radcliffe Ward’s scheme for tunnelling under the Col Ferret 
and the Gran Paradiso in the Graian Alps ; and a later scheme of 
an engineer of Turin, Signor Dominico Regis, to reach Martigny by 
a tunnel under Mont Vélant, eastward of the Great St. Bernard, 
so as more directly to enter the valley of the river Drance. 

All these projects, however, like the Baron Vauthelleret’s, fail 
in their objective, as they will always do unless a route direct from 
Paris through Ivrea to Genoa be chosen, as any other route will 
necessarily be longer and less useful for traffic: As to: Eastern 
traffic, in which England, Belgium, and North-western France are 
largely interested, there can be no doubt that an almost straight 
route from Dijon through Geneva and Mont Blanc, Ivrea, and 
Mortara is much shorter and better adapted for this traffic than the 
circuitous one by Dijon, Pontarlier, Lausanne, the Simplon, 
Novara, and Mortara, on which the heavier gradients and shorter 
curves will tell in increased cost of working. 

The Simplon Tunnel is not likely greatly to benefit French rail- 
ways as a route for international traffic vd@ Brindisi, as whatever 
improvements may be made on the lines leading thereto, the exist- 
ing route from London v4 Ostend and the Gothard will — be 
the shorter, the distances being Ostend-St. Gothard-Milan, 
1085 kiloms. ; Calais- Paris-Pontarlier-Lausanne- Milan, 1148 kiloms. ; 
Calais-Paris-Modane-Milan, 1247 kiloms. 

It is thus obvious that only by a new trunk linc, which would be 
at once the most direct and have the easiest curves and gradients 


THE ENGINEER 


May 5,°1905 








BLAST FURNACE 


GAS PLANT 


(For description see page 457 ) 


AND 


ENGINES 











Fig. 5—THEISEN GAS CLEANING APPARATUS 
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Fig. 6—THWAITE BLOWING ENGINE 


Fig. 8-KORTING BLOWING ENGINE 








snch as that which it is proposed shall pass through Lons-le-Saunier, 
Geneva, and Mont Blanc, will France be able to recall English 
traffic to the Port of Calais, and to direct it through French and 
Italian railways without »reak, thus.shortening the route to Brin- 
disi by 100 kiloms., as compared with any other. Mr. Cooke men- 
tions M. Bonelli, who made a study of the Mont Blanc route, but 
has forgotten many other French, Swiss, and Italian engineers who 
have also studied the same subject. Among these may be men- 
tioned MM. Godin de Lepiney, Collet Maigret, Stamm, Cartery 
Moron, Chablod, Saccheri, General Menabrea, and others still | 
living, all of whom satisfactorily proved by their studies that a 
railway passing under Mont Blanc was in all respects preferable to 
the Simplon route, not only because of English, French, and 
Belgian traffic to Italy and the Orient, but also because the line 
was cheaper to construct. The estimated cost of this tunnel, which 
would be about 8} miles in length, is put at forty million francs, of | 
which half would be raised in France, which, in addition, would | 
spend another ten million francs to connect Chamonix with the | 
existing line to St. Gervais-le-Fayet, so that for an expenditure of | 
thirty millions of French money, and a similar expenditure on the | 
part of Italy, there would be a direct French-Italian line through | 
the Aosta Valley to Genoa, over which Eastern traffic could pass | 
without touching Swiss territory. But still further to shorten the | 
route it is most likely that French enterprise will eventually con- 
struct the .Lons le Saunier-St. Claude-Geneva line, thus passing | 
through a corner only of Swiss territory at-Geneva—to which | 
access at present is not very direct—over which international | 
traffic with Italy and the East would pass practically on French | 
lines and in French rolling stock, from Calais to Genoa by a route | 
which would favourably compete in length of line and quickness of 
transit with any other now existing or which could hereafter be 
constructed. ALBERTO ARA, Colonel. | 
Mombello, Monferrato, Italy, | 


April 18th, | 


THE WAR-OFFICE. 
Sir,—Can you orany of your readers give a logical reason, such 
as would satisfy an “‘engineer,” as to why the War-office builds, and 
persists in building, wheeled vehicles without springs ! 


Why should forage wagons, orderly vans, and carts and ambu- 
lances, especially the latter, be denied the ameliorating effect of 
springs in reducing the tractive force, the wear and tear, and the 
injury to spine and nerves of those so needlessly shaken in the 
service vehicles of to-day ? 

Is it that the War-office is not aware that every butcher’s cart 
has springs, that every delivery van has springs, that every loco- 
motive has springs, and that these are produced in a small village 


| not unknown to the War Office, namely, Sheffield ? 


Oris it that these matters are controlled by the sort of brain 
referred to in the story told last week of an occurrence at the 


| Boer -War—costing at that period one million sterling per day. 


tough riders were wanted to capture De Wet, whose escapades 
were prolonging the war, otherwise near its end. Lord Kitchener 
sent in a requisition to the nearest depét for an immediate issue of 
100 cavalry saddles ; the saddles were there ready to be served out, 
but the emissary did not get them forthwith, but returned to 
Lord Kitchener in the field with the following note from the War- 
office clerk in charge of the accoutrement stores :—Your demand 
was not made on Form B, as prescribed, and is therefore invalid. 
To save time J have telegraphed to Cape town for the required 
form of application for cavalry saddles, On the arrival of the 
forms copies shall be sent to you to be duly filled in, when the 
saddles will be issued in due course.” 

Of course, it may be said that guns must not be on springs, 
because it would affect the elevation and range, but I am not 
writing about guns, although it would be easy to arrange for a 
gun to rest on springs when travelling, and to be lowered on to its 
solid bed when ready for firing. 

A READER OF THE ENGINRER SINCE 1866, 
Member Inst, C.E. and Member Inst. M.E. 
Westminster, April 28th. 


{If our correspondent had seen a springed vehicle driven at 
speed across a grass field he probably would not have asked his 
question. The spring leaves fly apart.mnless the vehicle body is 


| carefully tied down to the axle.—Ep. THE E.] 


SUCTION GAS PLANTS. 
-Sir,—I have only just noticed your article on ‘‘Suction Gas 


Producers” in your issue of March 3lst. In this you say :—‘‘ It 
must be remembered, however, that in certain environments even 
the suction plant may be impossible on account of the annoyance 
to persons on neighbouring premises, which is more or less 
inseparable from any gas-producing plant. It is impossible to 
operate even a suction gas producer without causing a certain 
amount of noise, dust and smoke, and in places where town gas is 
available these may legitimately be complained of, while the 
operating of a small gas engine is tolerated. It is, therefore, 
important that persons who contemplate abandoning the use of 
coal gas in favour of producer gas from suction plant should take 
into account the objections which may be raised to such action, 
perhaps at the instance of the gas undertaking, which loses custom 
by the change. It may be said, however, in refutation of the 
charge, that suction gas plant is a nuisance, that such plant is 
being operated in the heart of the City of London, and in many 
purely residential districts, without complaints having been 
brought against it.” 

I have had a very large experience with these suction plants, 
and I was, I believe, the first consulting engineer to specify them 
for use in this country. -1 have observed them under all manner 
of conditions, and I think it only fair to point out that in my 
experienée a suction gas plant, if properly designed and fixed, can 
cause no nuisance. The operation of a suction gas plant can, from 
its nature, cause no noise, and, indeed, a gas engine will work 
much more quietly on suction gas than on town gas, the reason 
being that as the gas is not so rich the explosion is not so violent, 
and the charge burns more slowly, A gas engine on suction gas 
will, in fact, work much like a steam engine, and there is a total 
absence of the throb caused by the explosion of the mixture. 

I have seen a suction gas plant at work in a factory standing on 
the floor surrounded by bales of tobacco leaf. The gas engine was 
only separated from the tobacco by a glass partition. 

60, Queen Victoria-street, E.C., May 2nd. HAu WILLIAMS. 








Ir is reported that the Government of Ontario is 
considering the electrification of the Government railways in that 
province, Waterfalls have been suggested as the source of energy. 
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GAS BLOWING ENGINES.” 
By Mr. Tom WESTGARTH, 


_ So far as | am aware the pioneers in driving blowing engines 
with blast furnace gas upon a ‘practical scale are the Société 
\nonyme John Cockerill, of Seraing, Belgium, and Mr, B, H. 


hwaite, of London. 





Fiz 9—-GAS BLOWING ENGINES 


The Cockeri)l Company exhibited the first of its 80) horse-power 
gas-driven blowing engines at the last Paris Exhibition; and it 
was quite a revelation to engineers and ironmakers. The care 
with which the Cockerill Company’s engineers prepared their 
designs is shown by the fact that they are at present building 
engines of the same type with but few modifications; the present 
form of this engine being illustrated by Fig. 9, showing an instal- 
lation of seven of these engines built for the Cargo Fleet Iron 
Co., Limited, Middlesbrough. 

Fig. 6, page 456, shows the vertical blowing engine with two hori- 
zontal gas cylinders designed by Mr. Thwaite. This engine has, | 
understand, been modified as to the air valves and certain working 
parts, and is interesting as being an early instance of the arrange- 
ment, since largely used, of the combined vertical and horizontal 
engine. 

The first really large installation of gas blowing engines was 
built by the Cockerill Company for the -Differdange Works in 
Germany, and consisted of six 800 horse-power blowing engines 
and three dynamo engines of the same size. Some trouble was 
experienced with parts of these engines when they were set to 
work, owing to lack of knowledge in the art of sufficiently cleaning 
the gas; but these difficulties were soon got over, and the instal- 
lation has been most satisfactory, and is now being enlarged by 
the addition of further engines of the Cockerill type. J think 
greet credit is due to Mr. Greiner, director-general of the 
Cockerill Company, and to Mr. Meyer, the general manager of the 
Differdange Company, for their boldness in putting down this 
large installation in the early days of large gas engines. 

To show you how general has become the use of gas-driven 
blowing engines, 1 may state that, according to the latest in- 
formation, I think there are now in Europe and America about 
157,000 indicated horse-power of these engines, running or under 
construction ; all being in Europe except the engines at Lackawanna, 
of which I will give you particulars later on. 1 may say, however, 
that upon a visit to the United States a few months ago, I found 
that most of the leading ironmakersand engine-builders are seriously 
considering the adoption of gas engines, and already several engi 
neers have bought concessions for building engines of various types. 

I am sorry that I have not any detailed information as to the 
Deutz and Nuremberg engines, but I understand blowing engines 
are working satisfactorily upon both systems. 

Another early gas-driven blowing engine was that built by Messrs. 
Crossleys, of Manchester, illustrated in your ‘‘Transactions,” 1901, 
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| two single-acting gas cylinders and two single-acting blowing 
cylinders, The engine has now been at work for some time. 


Fig. 4, page 453, shows the Oechelhauser blowing engine, which I 


need not describe in detail, as this type of engine is built in Glasgow, 


and probably known more or less{to most of you. 
not;care for the arrangement of th 


the ergine ; but [ understand it is doing very good work. 
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AT CARGO FLEET IRONWORKS 


Personally, I do 
e cranks and some other parts of 


necting the gas engines, I do not see the object of having them ‘in 
duplicate. These gas engines were built in New York, and the 
blowing engines by the Southwark Foundry and Machine Company ; 
the air cylinders being fitted with their patent balanced ‘eliding 
valves, further particulars of which will be given. There are 
eight of these engines now erected, and a similar number in 
progress, and although it is reported that there has been some 
trouble with the gas cylinders, pistons, &c., I saw the engines 
working well a few months ago. The blowing cylinders are each 
76in. diameter, 60in. stroke, designed to blow up to 301b. blast 
pressure, and to run at 80 revolutions per minute normally, but 
up to 90revolutions when required. 

Fig. 10 is a 1200-horse blowing engine built by the Cockeri'l 
| Company, As you will see, it has two single-acting gas cylinders 
| and one double-acting blowing cylinder. A considerable number 
| of these engines have been built by the Cockerill Company and 
| their concessionaries, and, I understand, work very well. 
| Fig. 1, page 453, shows another 1200-horse Cockerill engine, with 
| one double-acting gas cylinder. This engine has just beencompleted, 

and is the Cockerill Company’s latest practice. It will be seen 
| that the gas and air inlet valves are on the top of the gas cylinder, 
| and exhaust valves underneath. -This arrangement has now been 
| adopted as the standard by the Cockerill Company. This engine 
| is also fitted with the Southwark Foundry and Machine Company’s 
| patent sliding air valves. 
|. Fig. 3, page 453, isa een gm of an 800-horse gas blowing engine 
| built for the Summerlee and Mossend Iron and Steel Co., Limited, 
at Coatbridge, which I understand has been~inspected by many 
| members of-the Institute. . This engine—represents present 
| standard practice, except that it is now preferred to place the 
| gas and air inlet valves on top of the cylinder, and as a rule to 
| make the gas cylinder double-acting, so as to keep its size down. 
| Fig. 9 shows a group of the same engines,-except that part of 
| them only are fitted with the Southwark valves. As you will 
| see from these two figures, the engines are of very heavy design. 
| They weigh about 190 tons each, of which the fly-wheel is 
| 30 tons; and they are designed to run at about 75 revolutions 
| per minute, and to blow up to any required pressures. The 
| engines illustrated have each one single-acting gas cylinder 5]jin. 
| diameter by 55in. stroke, arranged to work on the ‘‘ Otto” cycle. 
They are fitted with duplicate electric igniting gear, and are 
| started by means of a benzine carburetter, or compressed air, as is 
| most convenient ; an electrically-driven barring gear being fitted 
to operate on a rack on the fly-wheel. With very little practice the 
| attendants can almost invariably start the engines at the first try, 
| and the arrangements are such that so long as the barring engine 
| is in gear the electric current cannot pass to the igniting gear, so 
that the engines cannot be started until the barring gear is thrown 
out. The engines are very completely water-jacketed throughout, 
including pistons, piston-rods, exhaust valve with its chamber, &c., 
and by an ingénious afrangement a float is provided in the tank 
collecting the waste water from the jackets, and so arranged that 
| if the flow ceases the electric igniting gear.is disconnected and the 
| engines stop automatically. These engines are contrelled by an 





Fig 2, page 453, shows the Premier gas blowing engine. There are | air cataract governor, with the usual hit-and-miss arrangement, 


two single-acting gas cylinders and one double-acting perma, Be a 
der fitted with Corliss valves, not shown, as the gear is at the back of 
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| but when the inlet valves are placed on the top of the cylinder, it 


is usual to control the engines by a powerful governor, which 
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Fig. 11-EHRH ~DT AND SEHMER’S VALVE 


the engine. 
engine is a neat design, but it appears rather light. Fig. 8, page 
156, shows the horizontal Kirting engines, driving a vertical 
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Fig. 10—1200-H.P. COCKERILL BLOWING ENGINE 


of 8. Itis built on the vis-d-vis arrangement, and is fitted with 
a form of air valve having very large clearance spaces. There are 
,* West of Scotland Iron and Steel Institute. Abstract. is 








Abstract. 





air cylinder at the Lackawanna,Works at Buffalo, There are two 
gas engines to each blowing cylinder—either of the engines: being | 
capable of doing the work, but as there are no means of discon- 


The fly-wheel is not shown ; and, as you will see, the | 





varies the cut-off of the gas supply valve. An arrangement is pro- 
vided for holding open some of the inlet valves in the air cylinders 
when starting the engines, These valves can also be held open for 
a part of the piston. stroke, so that the volume of air may be 
reduced a little when excessive pressures are required, thus keep- 
ing the total work sufficiently constant for the requirements of the 
gas engine. The crank shaft and other important bearings are 
fitted with ring lubricators as used in dynamo practice, and the 
cylinders, with their internal parts, are lubricated under pressure 
from a pump upon the engine, with suitable sight-feed connections. 
Particulars of the air valves are given later. 

The question of valves upon the air cylinder of a gas-driven 
blowing engine is a very important one, because of necessity such an 
engine must run continually at a high speed. Fig. 12, page 458, isa 
detailed drawing of the ordinary spring-loaded disc valves; used by 
the Cockerill Company for ordinary low pressures, with satisfactory 
results. Fig. 11 is a detailed drawing of Ehrhardt and Sehmers’ 
patent valve, of somewhat similar design, but suitable for higher 
pressures, which has been used with good results. Fig. 14, page 458, 
gives details of the patent balanced sliding air valve of the Southwark 
Foundry and Machine Company, now largely used by the Cockerill 
Company for fast-running steam and gas-driven blowing engines, 
— where high blast pressures have to be dealt with. The 
valve is largely used under the same conditions in America, and is 
fitted to the gas blowing engines at Lackawanna. The arrange- 
ment is one by which the clearance can be reduced to less than 14 

r cent., and as the outlet valve does not open until the pressure 
is equal on both sides, there is practically no friction. The valve 
is operated by the air cylinder attached to the end of its spindle, 
but, as you will see, there is also positive means of operating the 
valves in case the air cylinders should not act quickly enough. 

As a doubt is often expressed as to the continuous running and 
also as to the regularity of gas engines, it may be interesting if I 
state that the blowing engine which was erected recently at 
Summerlee has been running since the 14th December almost 
without stop ; the few short stoppages that have occurred being, 
with very slight exception, from causes outside of the gas engine. 
It may also be of interest to know that this engine is being run 
by three men in two twelve-hour shifts—one engineman on the 
day-shift and one engineman on the night-shift, with a labourer to 
do the necessary cleaning, Kc. 

There is considerable misapprehension as to the quantity of gas, 
oil, and cooling water used by large gas engines. These engines 
can run with about 100 cubic feet of Cleveland blast-furnace gas 
per brake horse-power per hour. If producer gas is used the con- 
sumption is about 76 cubic feet, and of coke oven gas about 32 
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cubic feet. The consumption of oil is not excessive ; in the case af 
the engine at Summerlee, not more than five gallons per twenty- 
four hours. Part of the oil is filtered and used again, and ‘‘ special 
Mazout ” oil, costing about 9d. to 10d. per gallon, runs well. A 
few pounds of Stauffer grease is also required. The water for 
cooling the jackets, pistons, &c., is about 12 to 14 gallons per brake 
horse-power per hour of cold water ; this can be cooled and used 
again, the loss by evaporation being not more than about 3 per 
cent. 

One of the most important matters in connection with the use of 
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Company’s officials then invented and patented an apparatus, as 
shown by Fig. 13, which has effectually overcome the difficulty, 
and has proved to be a valuable source of finding tar which was 
not known to exist in the gas. I believe, as a result of this 
discovery, the Summerlee Company intend to use the apparatus 
for finally cleaning the whole of their gas, 

Questions are frequently asked as to the relative cost of gas and 
steam engine blowing plants. I have prepared careful estimates, 
and find that, comparing the cost of a gas engine with its cleaning 
plant, &c., of a moderate-sized installation, with first-class steam 
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Fig. 12—COCKERILL SPRING LOADED DISC VALVES 


gas blowing engines is, of course, the cleaning of the gas. This was 
in most cases accomplished at first by the use of an ordinary fan with 
water, but it has been found that, generally, such an apparatus is not 
sufficient, although tried two and even three inseries. This has led 
to the adoption of many devices, the best of which, so faras I know 
at present, for dealing with gas from furnaces using coke, is the 
Theisen apparatus as illustrated by Fig.5, page 456. This consists of 
a revolving barrel with vanes on its periphery, water being injected 
by nozzles at the side of the apparatus. A number of these 


blowing engine plant with condensers and water-tube boilers, the 
cost is practically identical ; but as the amount of gas used for 
driving the gas engine is less than a quarter of that required for 
raising steam in gas-fired boilers, it is manifestly wise to use gas 
blowing engines in all cases where the gas so saved can be utilised 
for other purposes, as, for instance, where there is a steel works 
near to the furnaces. The ease with which power can now be 
transmitted electrically opens up a wide field for utilising surplus 
gas. There must be hundreds of thousands of horse-power now 
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Fig. 13-SUMMERLEE CO.’S8 TAR ELIMINATOR 


machines have been built, and found to clean blast furnace gas 
containing about 4 to 5 grammes of dust per cubic metre, down to 
-008 gramme per cubic metre, by the use of less than half a litre 
of water per cubic metre of gas ; whereas the best results I know 
of by the use of a fan are those published by Mr. Cochrane, who 
reports having cleaned Cleveland gas to -032 gramme per cubic 
metre by the use of rather less than one litre of water per cubic 
metre of gas. The illustration also shows the apparatus fitted to 


the outlet of the rotary Theisen machine for extracting water from | 


the gas, 
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wasted in this district alone which could be converted to profit- 
able uses. 








A ROLLING roadway for vehicles has recently been put 
into operation at Cleveland, Ohio. It consists of an inclined end- 
less belt and platform made of planks 8ft. long, placed transversely 

| across the roadway and bound with angle irons. The timbers are 
securely fastened together in trucks of two planks each, adjoining 
















































































Fig. 144—-SOUTHWARK FOUNDRY AND MACHINE CO.’S VALVES 


Fig. 7, page 456, is an illustration of three Theisen machines, each 
machine being capable of cleaning the whole of the gas eoming 


from a blast furnace making about 1300 tons of Cleveland iron per | 


week. In this case all the gas has to be cleaned for the stoves and 
boilers as well as for the gas engines, and is, I believe, the only 
installation of the kind. 

A very interesting experience has been obtained at Summerlee, 
where the gas blowing engine is using gas from furnaees burning 
coal, the gas passing through a very complete by-product recovery 
plant before going to the engine. It was expected that the gas 
would be sufficiently clean, but upon starting the engine it was 
found to contain a considerable quantity of tar.. The Summerlee 


| trucks being connected by heavy links to form the continuous 
| roadway, which latter runs on some 4000 small wheels, having a 
special type of roller-bearing. At each end the roadway, whichis 
| continuous, revolves round enormous sheaves, the returning road- 

way running down—the wrong sideup—onidlers. The total length 
| of the incline is 420ft., and the rise is 65ft. It is driven at the 
| rate of three miles an hour by means of four electric motors placed 

at regular intervals along its length, all controlled by a single 
| operator at the top. It is capable of handling as many as six wagons 
| at a time, and has, of course, to be stopped for the horses to drive 
| on and off. Theaverage time needed to make the ascentis from 
|} 3min. to 4min., including stoppages, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent, 

THE engineering trades keep busy, more especially upon railway 

requirements, all classes of railway material being in excellent 

demand, Hydraulic engineers are well occupied, both on home and 
foreign orders, alike for mining and water supply requirements, 

Machine tools for workshop equipment are in poof call, including 

lathes, drills, stamps, and circular saws. Bridge and roofing firms 

have some enna contracts in hand, and so also have the 
gasometer makers. Plantation tools are in request, and so also are 
colliery.tools, whilst tools for gold mines are also being ordered. 

South America is proving an increasingly valuable market for 

various descriptions of engines and machinery.* Engines are being 

built in considerable numbers, both portable and stationary, alike 
steam, gas, and oil, for the Colonies, for foreign countries, and for 
home use. Electrical engineers are actively occupied. 

Business in iron and steel continues to exhibit favourable signs 
in several directions, «In the pig iron trade the furnaces are pro- 
ducing large outputs, and therdeliveries under contracts taken a 
little while ago are*being made regularly. * Staffordshire cinder 
forge pigs are quoted 42s, 6d. to 43s,; part-mines, 45s, to 46s,; all- 
mine ordinary,. 55s. to 60s.; and best, 75s. to 80s.; whilst cold 
blast is well maintained in price at 95s. to 100s. There is a good 
call for Midland descriptions at 42s. 6d. to 44s. for Northamptons ; 
Derbyshires, 44s, 6d." to 45s. 6d.; and Lincolns, 51s. 7d. 

In the manufactured iron trade the galvanised corrugated com- 
bination has led to an increased demand, since buyers are expect- 
ing further advances, and-are therefore desirous of securing early 
supplies. Galvanised corrugated sheets f.o.b. Liverpool are 
quoted £10 7s, 6d. for 24 gauge; plain singles are £6 7s. 6d. to 
£6 103.; doubles are quoted £6 10s. to £6 12s, 6d.; and trebles, 
£7 2s, 6d. to £7 5s, Marked bars are £8, with a good demand. 
Common unmarked bars are £5 17s. 6d. to £6. Nail, rod, and 
rivet is £6 10s, to £6 15s,; and strip, £5 17s. 6d. to £6 ; whilst 
~— are in good demand at £6 lds. 

ith regard to the steel trade, there is a brisk call for engineer- 
ing sections, and values are maintained. The large quantity of 
engineering work in hand and in prospect is leading to consider- 
able inquiries for material. Girder plates are £5 lds. to £6, and 
boiler plates are £6 15s, to £7 5s, Bessemer billets are moving 
freely at £4 7s. 6d. to £4 10s.,'and Siemens at £4 12s. 6d. to £4 15s., 
whilst continental competition is not so emphatic as a few months 
back. The figures quoted at present by agents of Belgian and 

German firms are ayn 4 above be was formerly asked. 

Mild bars produced in Staffordshire are quoted £6 to £6 5s,, and 

girders £5 12s, 6d. to £5 17s. 6d, 

The Staffordshire Iron and Steel Institute held its annual meeting 
and dinner on Saturday last at Dudley, and the members, who 
now number 277, elected as their new president for the ensuing 
year Mr, Walter Jones, of Messrs. Jones and Attwood, hot-water 
engineers, Stourbridge. Professor Thomas Turner, in proposing 
the toast of the ‘‘Iron, Steel, and Coal Trades,” said that they 
found, on looking through the world, that wherever the iron and 
coal trades were well developed, the modern chief arts also existed. 
Taking the three chief countries—United States, Germany, and 
Great Britain—these three between them practically monopolise 
the coal and metal trades of the world. In the coal trade the 
British production is one-third of the whole of the world, the 
United States one-third, Germany one-sixth, and the whole of the 
rest of the world one-sixth. With regard to pigiron, Great Britain 
produces one-fifth, the United States two-fifths, Germany one- 
fifth, and the rest of the world also one-fifth. These figures 
would have been different fifteen or twenty years ago, because 
then Great Britain led the world in iron and coal output. We 
produce at the present time half of the world’s gold, and the 
United States a quarter, and the other quarter is produced in 
small quantities all over the globe, In silver we produce one-six- 
teenth, the United States five-sixteenths, Mexico seven-sixteenths, 
and allthe world over three-sixteenths. With reference to copper, 
in which we wore fifty years ago the leading producers, we mine 
so small a quantity now of native ores that it could not be 
expressed in a convenient fraction, but Europe produces one-sixth, 
the United States one-half, Germany one-twelfth, and the rest of 
the world one-quarter, In the output of lead, Europe contributes 
one-third, the United States one-third, Germany one-ninth, and 
the rest of the world two-ninths. With reference to zinc, the 
proportion is, Great Britain one-eighth, the United States one- 
quarter, the rest of Europe five-eighths, and there is none any- 
where else, -He was pleased to know that during the past year or 
two some important improvements had been introduced into several 
British works, large sums of money had been sunk, and he felt that 
we had in some directions as a country even better chances of 
holding our own against foreign competition than a few years ago, 
Though the iron trade in that neighbourhood might not be so 
vigorous as some could wish, yet trade in that district was, he 
thought he might say, at least as good as that of other districts, 
and employment was uniform. Although he never knew a man 
but would like a little more money, yet, on the whole, they could 
congratulate the country upon the amount of work coming in. 

The estimated income of the Birmingham, Tame and Rea Dis- 
trict Drainage Board for the past year was £17,350, and the actual 
income exceeded that amount by £2336, The expenditure last 
year was less than was estimated by £3870. he estimated 
expenditure for the year 1905-6 is £85,402, and the estimated 
income is £11,416. Precepts will be issued for the ensuing year 
to the amount of £70,522. It seems as though the Board ha. 
reached a point at which the normal increase of income from 
tenements is becoming sufficient to meet the normal increase in 
expenditure. The drawings of the proposed additional bacteria 
beds have been approved, and it has been decided to ask the Local 
Government Board for permission to apply a sum of £20,875, 
which is to be received from the Midland Railway Company, and 
£800, which has been received from the Birmingham Corporation 
in respect of the sale of land at Saltley, towards the cost of the 
new works. 

With reference to the surface works in the Tipton district of 
the South Staffordshire Mines Drainage Commissioners, the wind, 
electric, and steam pumps are working satisfactorily. The Tipton 
district engineering scheme is making good headway, alike as 
regards the widening of the Deepfields by-pit, the installation of the 
Park-lane engine, and the ns the Herbert’s Park engine 
site. During the past month the boilers at the Stowheath, Moat, 
and Bradley pumping engines, and at the winding engine at No. 3 
Pit, Lower Bradley, have been connected to the Mond Gas Com- 
pany’s mains, and gas-firing will shortly be in full operation. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The attendance on the Iron Change on Tuesday 
was a moderate one only, and a quiet tone prevailed. The varia- 
tions in warrants are almost demoralising the trade in pig iron, and 
merchants offering at under-makers’ list prices has caused buyers 
to hold off, and only cover very = ing requirements. Scotch 
pig iron is being offered at 6d. to 9d. less money, but, with the 
exception of Lincolnshire, English makers adhere to list prices. 
There was no change made in the official quotation at the Lincoln- 
shire Association meeting on Friday, which is rather interesting, 
having regard to the quantity which is being offered by second 
hands, While makers both on Friday and Tuesday complained of 
the slackness, some merchants reported a fairly good inquiry for 
forward delivery. Pig iron quotations were :—Lancashire, No. 3 
foundry, 53s. ; Linesinahieny Wie: to 51s. 6d.; Derbyshire, 52s. to 
52s, 6d.; Staffordshire, 53s.; Middlesbrough, open brands, 58s, 
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Scotch: Gartsherrie, 57s.; Glengarnock, 55s.; Eglinton, 54s, 9d., 
delivered Manchester. For Szotch delivery, Heysham, quotations 
are :—Cartsherrie, 54s, 9d, to 55s.; Glengarnock, 523, 9d. to 53s.; 
Hglinton, 52s. 6d. : : 

emand for forge iron is stagnant, and, like pig, the prices 
must be regarded as nominal, neashire, 48s, 9d. to 51s, 9d.; 
Lincolnshire, 48s. 9d.; Derbyshire, 49s., equal to delivery Warring- 
ton. In finished iron the tone is still reported as fairly good, 
except for bars, which have a drooping tendency. Crown bars, 
£6 5s.; hoops, £7 to £7 53.; sheets, £7 to £7 17s. 6d. In steel 
products a good inquiry prevails. English billets, £4 10s. to 
£1 12s, 6d.; German, £1 7s. 6d.; hoops, £4 5s, to £4 10s., delivered 
Manchester. The drop of £2 per ton in the price of copper sheets 
does not seem to have affected the d d om to any material 
extent. The current figure is £79 to £81 per ton, according to 
quantity. Other articles remain unchanged as follows :—Seamless 
copper tubes, 10d. to 104d.; ditto brass, 8}d.; rolled brass, 74d.; 
copper wire, 9d.; brass wire, 7}d. per lb. 

Machine tool and textile machinery makers continue extremel 
busy. The coal trade presents little or no new features. Slac 
is perhaps offering a little more freely, but house coal is dull. 
Ordinary quotations are :—Best house coal, 13s. to 14s.; seconds, 
12s. to 13s,; common, 9s. to 10s.; steam and forge coal, best, 
8s, 3d. to 88, 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 
7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 5s, 9d. at 
the pit. Screened coal, 9s. 9d, to 10s,; unscreened coal, 9s, 3d. 
to 9s. 6d., delivered Manchester Ship Canal. 

Barrow.—There is not so much life in the hematite pig iron 
trade this week, Orders are not so freely offered as they were 
some time ago, and the market shows coe Bee em of assuming a 
much quieter position. There is not, however, any weakening in 
the general spirit of things, as it is believed this depression will 
prove to be only a temporary lull, and that the better trade which 
was expected with the opening of spring will in the end prove to 
have been only a little delayed. Stocks of warrant iron have been 
increased this week by 1440 tons, and they now aggregate at 
19,815 tons. Makers hold about 30,000 tons of stock, and are in 
most cases fairly well sold forward. Prices are rather weaker in 
warrants, sellers quoting 58s. net cash, but makers still adhere to 
58s, 6d. for mixed Bessemer numbers, the normal price which has 
obtained for two or three months past. Very little business is 
doing in forge and foundry iron, and there is very little of this 
class of iron to dispose of. There are still thirty-three furnaces in 
blast. 

Iron ore is in fair demand, Raisers are hoping to put more 
metal on the market shortly, as local ores are being more fully 
bought than they were, and Spanish sorts are not being so largely 
dealt in, Native ore of good average quality is quoted at 9s. to 
10s. net at mines, and 50 per cent. qualities of Spanish ore realise 
about 14s. 9d, net at West Coast ports. 

The steel trade is not well off for orders in most departments. 
‘The demand for rails is not brisk, and buyers are complaining of 
the high combination prices which are being yuoted by makers— 
viz., 105s, to 107s. 6d. net f.o.b. for heavy sections. In light rails 
and tramway sections only small orders come to hand. here is 
still depression in — plates and in shipbuilding material generally, 
and the orders held are not keeping the mills more than half 





employed. Hoops are not a full trade, and merchant steel gener- 
ally is very quiet. Chilled iron castings are in demand, but heavy 
steel castings and forgings are quiet. 


Shipbuilding is quiet, and the new orders which have been ex- 
pected are not coming to hand at present. There are, however, 
good hopes of early activity. The contract has been let 
by Vickers, Sons and Maxims to W. Gradwell and Co., 
Limited, for a new permanent shipbuilding berth, on which 
the largest vessels ever built can be constructed, and Messrs. 
Jackson, contractors, Victoria-street, London, have secured the con- 
tract for constructing a new fitting-up pier in the Buccleuch 
Dock, Barrow, for the same firm. A further contract has yet to 
be let for widening the entrance from the Ramsden to the 
Buccleuch Dock at Barrow. When this work iscompleted Vickers, 
Sons and Maxim will be able to build and equip the largest, 
longest, and broadest ships of war or merchantmen ever yet con- 
structed. 

Marine engineers are quiet, but other branches of engineering 
are fairly pe 

Coal and coke are quiet, and low rates prevail. 

Shipments have been fairly well maintained during the week. 
The exports included 6880 tons of iron and 9947 tons of steel, 
making a total of 16,827 tons, as against 9689 tons in the corre- 
sponding week of last year, an increase of 7135 tons. The aggre- 
gate shipments for the year have reached 288,688 tons, compared 
with 219,394 tons in the corresponding period of last year, an 
increase of 69,294 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade throughout South Yorkshire does not show much 
variation from what was previously reported. The Metropolitan 
demand for house coal continues to be good for the period of the 
year, and values are well maintained. A considerable tonnage is 
being sent away for Eastern Counties’ requirements, but local sales 
are not quite so large. Although merchants have announced no 
change in price lists, the tendency is towards somewhat easier 
rates. Best Silkstones still fetch 12s. 6d. per ton, but the business 
is not large in this class of coa), Barnsley house, for which there is 
the greatest demand, can be had at 10s. per ton, and in some 
instances a little over, while secondary grades fetch from 8s, 6d. to 
9s. per ton. 

In steam coal there is more movement, owing to the opening of 
several of the lower ports on the Baltic. The principal market at 
present is Sweden, to which heavy supplies are being sent. The 
prices are 8s, 3d. to 8s. 6d. per ton at the pits. Some business is 
being done with Russia, but the trade here is affected by doubt 
concerning the war. There is considerably more doing in the 
home market for steam coal, and, generally, the outlook is promis- 
ing, no tendency towards weakening in values, either for home or 
export account, being at present perceptible. There is some talk 
about the gas coal contracts, but as the bulk of those in South 
Yorkshire do not terminate for another couple of months, there is 
not likely to be any general movement until May is out. Such 
arrangements as have mn made have been on the basis of the 
prices now current. There is an impression amongst owners that 
they are entitled to an advance, but it is not expected that there 
will be much variation on the rates now in operation, 

There is rather better business in coke, the output being no more 
than adequate to meet the market requirements. Blast furnace 
qualities are freely sold, and an increased demand is reported for 
steel melting p’ There is a steady trade doing in small coal, 
with a brisk request for nuts, while the sale of slack required in 
the Lancashire cotton mills and the Yorkshire woollen districts 
also continues to be active. 

In the iron and steel trades business is very much as previously 
reported, with a tendency towards betterment, more particularly 
in the higher grades of steel. A satisfactory market for high-speed 
steel, which is now so important a feature to the Sheffield manu- 
facturer, continues to be the United States, with which an excel- 
lent business is maintained. There is more doing also on South 
African account, and several firms are in receipt of fairly good 
orders from Russia, Germany, and other ‘markets. The home 
trade in crucible steel is not so active as could be desired. For 
such work as is to be had from the large engineering and ship- 
building establishments the competition is extremely keen. Inthe 
iron market values have not altered since the resumption of work 
after the Easter holidays, Current quotations are:—West Coast 
hematites, 66s, to 67s, per ton.; East. t hematites, 63s. per ton, 








less 24 per cent.; Lincolnshire foundry, 49s, 6d.; Lincolnshire 
forge, 46s. 6d.; Derbyshire foundry, 48s.; Derbyshire forge, 43s. to 
43s, 6d. Manufacturers who make a speciality insteel and iron for 
agricultural machinery and implement firmsinthe Eastern Counties 
report that the good business already referred to is sustained, orders 
being satisfactory on foreign account in anticipation of the next 
harvest. Inthe heavy industries a greater volume of work is 
expected as the season advances, 

r. J. F. Hope who represents the Brightside Division of 
Sheffield, in which the military material trades are carried on, 
asked the Secretary to the Admiralty, in the House of Commons 
on Tuesday night, whether he could state approximately when any 
further orders for armour plates would be issued, The Secretary 
replied that orders for armour were placed as was found necessary 
to keep pace with the requirements of ships under construction. 
Mr. Pretyman added that the next orders would enor be in 
about two months. This information is acceptable here, for there 
is need of fresh work in that important department, and no doubt 
the usual request to send in tenders will soon reach the armour- 
making firms. 

In the lighter trades of the city much complaint is heard, more 
particularly in respect of the home markets. Travellers report 
that orders are hard to obtain, especially in silver and electro- 
plated goods. One or two of the larger houses have a good deal 
of work on hand, but their condition does not fairly reflect the 
trade as a whole, many of the smaller firms having difficulty in 
keeping their workpeople employed, and more work would be 
welcome all round. Cutlery manufacturers are also complaining 
of dulness in the home centres. Several of the Colonial markets 
have recently yielded better orders, and there is every anticipation 
that the requirements of Colonial customers will increase during 
the summer and autumn. The tenders for the Admiralty require- 
ments in electro-plate are to be sent in this week, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE condition of the market, so far as it concerns Cleveland 
foundry pig iron, is most unsatisfactory, and is more complicated 
than has ever been known. Almost all legitimate business is sus- 
pended, for things are altogether disorganised by the gamble in 
warrants, which is carried on more violently than ever. What is 
known as a ‘‘squeeze” in warrants has been in progress all the 
week, and prices have run up considerably, over 53s. cash being 
paid for Cleveland warrants. Further advances are looked for, as 
the ‘‘ squeeze” is not likely to be over till about the 19th or 20th 
inst. After that prices are expected to drop rapidly, and even now 
the month’s price is 3s. below the prompt. The price of No. 3 
Cleveland pig iron has been practically nominal all the week, for 
there has been no real business to fix it. Some have named 50s. as 
the figure, others 50s. 6d. for prompt, but 493. would be taken for 
delivery next month and beyond. Therefore all who can hold off 
are doing so. The lower qualities are much cheaper than No. 3, 
but they are not affected much by the operations on the warrant 
market. No. 4 foundry is at 47s., No. 4 forge at 44s., mottled at 
43s. 6d., and white at 43s. per ton early delivery. This week the 
Lackenby Ironworks, Middlesbrough, are laid off in order that a 
new cold blast main may be putin. No. 2 furnace has been blown 
out, and No. 3, which has been re-lined, will be blown in within 
the next few days. 

The demand for East Coast hematite pig iron is somewhat better 
than it has been, the prices being very reasonable, which is more 
than can be said of thcse of Cleveland foundry pig iron, and the 
gamble in warrants affects the hematite market but little. What- 
ever improvement there has been in hematite pig iron has been 
due to genuine trade. There is a larger sale of it on export 
account, and local consumption has increased. In ordinary circum- 
stances mixed numbers of East Coast hematite pig iron are 10s. 

r ton above No. 3 Cleveland pig iron in price ; this week Cleve- 
and warrants have been sold at a rate which comes within half-a- 
crown of hematite, but the Cleveland price is undoubtedly an 
artificial one, which can hardly be maintained when the present 
‘‘sqveeze” is over. For some time mixed numbers of East Coast 
hematite pig iron has been sold at 55s. 6d. and No, 4 at 52s. per 
ton. Rubio ore is firm at 15s. 6d. per ton delivered at wharf in 
the Tees, and the chances are in favour of prices being higher. 

Never in the history of the trade has the stock of Cleveland iron 
accumulated so rapidly ; yet producers make no move to reduce 
the output. On the contrary, they increase it, and last month no 
less than 61,823 tons were lodged in Connal’s stores, the make 
exceeding the consumption by that much atleast. The policy of the 
Cleveland ironmasters in this condition of affairs is notreadily under- 
standable—it is so contrary to what it was previous to last October, 
when they endeavoured tokeep the stock down to the lowest possible 
point ; in fact, they held too little stock, which made it rather 
difficult to get prompt iron. Now every ton of pig iron that is not 
required to fulfil contracts is going into the public stores, and the 
production is increased in order that more may be sent in. The 
fact, however, is that makers can secure from speculators—who buy 
up this warrant iron—much better prices than ordinary trade would 
have yielded, and they have succumbed to the temptation. To 
supply the iron that went into consumption last month the pro- 
ducers could have done with 25 per cent. fewer furnaces than were 
at work in this district. The output of fully eighteen furnaces 
could have been dispensed with. Certainly one-half of all the 
Cleveland foundry iron that is produced is going into Connal’s 
public stores. 

This condition of affairs, when the trade of the country is show- 
ing a revival, is unique. There is more iron consumed, but Cleve- 
land is not supplying more, the extra demand being satisfied by 
competing districts, whose position is not much affected by the 
operations of speculators. In ordinary circumstances stocks of pig 
iron in this district would be decreasing, but they are increasing 
more rapidly than has ever been known. They have been increased 
by 205,438 tons since the year opened, and over 300,000 tons since 
the gamble commenced last October, there being under 95,000 tons 
held then, against 397,265 tons at the close of April, there being 
thus four times as much stored as was reported seven months ago. 
The position is unique, and what the outcome will be it is not easy 
to estimate. The gamble was started in October on the strength 
that America would require to buy large quantities of pig iron, and 
that expectation has kept it up since. But the expectation now 
does not seem likely to become a fact, in which case a collapse in 
prices can hardly be avoided, In the interest of legitimate traders 
they are certainly much too high, and business is lost to the dis- 
trict in consequence. 

The extent to which the district is suffering from the peculiar 
condition of affairs induced by the speculation in warrants is 
indicated by the shipments of pig iron from Cleveland during 
April. Only 87,953 tons were exported, which was the smallest 
quantity in any April since 1894. In no April from 1895 to 1904, 
both inclusive, was an export of less than 100,000 tons reported, 
and as much as 130,000 tons were sent away in April, 1899. The 
average for the month over the last ten years was 112,000 tons, so 
that last month’s figure fell 214 per cent. short of the April 
average. The decrease in deliveries. to Scotland is responsible 
for much of the falling off, for only 22,078 tons were wanted, 
against 45,296 tons in April last year. Cleveland ironmasters have 
sent as much as 62,000 tons to Scotland in a month, but now 
Scotch consumers cannot afford to pay the prices which are ruling 
for Cleveland foundry iron, and they buy elsewhere, Lincolnshire 
and Northamptonshire sending considerable quantities. What 
was sent from Cleveland was in fulfilment of old contracts entered 
into before the gamble in warrants began. Altogether, this year 
Scotland has had only 93,706 tons of pig iron from Cleveland, as 
compared with 163, tons in the first four months of last year, 
a decrease of more than 70,000 tons. The total exports of pig iron 
for the four months from Cleveland reached no more than 








282,501 tons, the smallest quantity in any year since 1892, there 
being heavy decreases not only to Scotland but also to Italy, 
France, Germany, Norway, and Sweden, due altogether to the 
relatively high prices of Cleveland iron. 

Some weeks ago it was made known by the Cleveland Water 
Company that it would shortly have to i the supply of water for 
industrial purposes within a short time if rain did not copiously 
fall. As most of the ironstone mines obtain their water from that 
company, the matter was looked upon as serious for the district, 
for it meant the stoppage of operations at the pits. At the Brotton 
Mines, Messrs. Morrison and Co. gave notice to their men that 
their services would be dispensed with, but these notices have now 
been withdrawn, as arrangements were made to get — of 
water from another source. Rain has fallen plentifully within the 
last fortnight, and the Cleveiand Water Company will not carry 
out its notice, at any rate, before the close of this month. The 
Liverton Ironstone Mines have been laid off for the purpose of 
carrying out repairs and alterations to some of the surface plant, 
but operations were recommenced this week. ; 

With regard to the wages of Cleveland ironstone miners, the 
representatives of the latter met the employers on Wednesday at 
Middlesbrough, and agreed that the arrears of over-payment due 
to the owners who did not enforce certain reductions last year 
should be commuted at 3} per cert. An advance of 1 per cent. 
was given for this quarter, dating from April 17th. The 3} per 
cent, will be deducted from future advances in the proportion of 
half of whatever the advance may be until the arrears are 
extinguished. The question of fillers’ wages was discussed, and it 
was suggested that the matter should be referred to arbitration. 

In the manufactured iron and steel industries prices are well 
maintained, and works are kept fully employed, except at the 
Jarrow works of Paimer’s Shipbuilding and Iron Company, where 
the gas producers struck work on Saturday, and laid the whoie of 
the company’s steel works idle this week, throwing 700 men out of 
employment. A year or more ago Judge O’Connor, to whom the 
matter was referred, settled the wages of these men, but mony And 
not appear to have been satisfied with his award, and have mn 
striving to get it amended. There have been no changes in the 
conditions of labour since Judge O’Connor adjusted the rates, but 
the men claim to be entitled to 44d. more per shift. Because the 
employers will not go behind the award the men refuse to work. 

he shipbuilding industry is well occupied, but there is a com- 
plete absence of fresh orders, as the outlook is very discouraging 
for shipowners, and must be worse when the new tonnage comes 
into the market to compete. There are too many vessels already, 
and freights are wretchedly low, no improvement having appeared 
with the opening of the Baltic, Canadian and Azoff navigations. 
Those who are building boats on speculation will find it very 
difficult to dispose of them, and it is reported that one large new 
boat has been offered at £5 per ton without finding a purchaser. 
Last month the Wear yards launched six vessels of 20,905 tons, 
as compared with four of 12,689 tons in April, 1904. 

The dispute between the Wear shipbuilders and the smiths and 
strikers, which led to a strike that has lasted five months, is 
apparently coming nearer a settlement, the men having asked the 
employers for an interview to discuss the matter. Probably they 
are induced to do this because they are in danger of finding their 
occupation gone, for the masters are introducing machinery which 
will to some extent enable them to dispense with the services of 
some of them. The employers have agreed to an interview, but 
are not likely to allow the men to go in except they are prepared 
to accept the same terms as all the other branches of labour agreed 
to last Desonben It would not be fair to the otber men. 

Mr. William Watt, who at present holds a position as ins r 
on the staff of Lloyd’s Register at Middlesbrough, has been selected 
from among 300 candidates for the position of Director of the 
Science and Art Institute, Diisseldorf. The salary commences at 
£700, and rises to £1200. A condition of the appointment, 
however, is the renunciation of British citizenship. Mr. Watt for 
this reason, and also for other reasons, has determined not to 
accept the appointmerit. Mr. Watt was born at Port Glasgow in 
1873, and when twenty years of age was appointed lecturer in 
naval architecture at the Paisley Government School, and after- 
wards was first lecturer in the subject at Paisley Technical College. 
He was engaged for several years as designer at Messrs. Denny’s 
shipyard at Dumbarton. 

he coal trade is improving on the whole, and the tendency of 
prices is upwards, more especially those of steam coals, which are 
dearer by 6d. per ton than before the holidays, best being nowsold at 
9s. 6d. per ton f.o.b., and seconds at 8s. 6d. The slackening in the 
gas coal business, which is usually experienced at this period of 
the year, has not yet been reported, and prices are maintained. The 
coal trade is becoming brisker, and the price of medium coke has 
been raised to 15s. 6d. per ton, delivered at Middlesbrough 
furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tuer Glasgow pig iron market was very strong towards the end 
of last week, when prices of Cleveland warrants showed a rise for 
the week of nearly 1s. per ton. The market was closed on Monday 
owing to the Bank Holiday. After the re-opening on Tuesday 
there was a strong demand for cast iron, with a further very 
decided advance in prices. The warrant market is just now in a 
most unusual position, Cleveland iron for cash selling at 3s. to 4s. 
per ton above the price for one month. It seems apparent that 
speculators have had great difficulty in obtaining warrants, and 
it is reported that fortunate holders of scrip are making good 

rofits. 
' The abnormal condition of the warrant market has induced con- 
sumers to hold off as much as possible. They seem to be restricting 
current purchases to what is absolutely necessary, and the 
comparatively low price of month iron shows that buyers are not 
operating to any extent for future delivery. The advices from 
abroad have at present no effect on the market. 

Business has been done in Cleveland warrants from 52s. to 
58s. 6d. cash, and transactions are reported down to 48s. 6d. for 
delivery in one month. The irregular condition of the market is 
shown by the prices paid for what are called broken dates—53s. 6d. 

r ton for delivery in seventeen days, and 50s. 6d. for twenty days. 
Broth warrants are quoted 52s. 3d., Cumberland hematite 58s., 
and standard foundry pig iron 47s. per ton. 

Since last report there has been little change in the stocks of 
pig iron in the Glasgow warrant stores. The total at the time of 
writing is 23,203 tons, of which 17,998 tons are ordinary warrants, 
and 5205 tons standard foundry pig iron. 

One furnace has been withdrawn from hematite iron, and there 
are now 42 making hematite, 37 ordinary, and 6 basic iron, the 
total of 85 furnaces thus blowing in Scotland comparing with 86 
at this time last year. 

The official accountant of the Blast Furnace Board of Concilia- 
tion has reported that the average selling price of pig iron warrants 
during February, March, and April, was £2 13s. 44d. per ton, and 
that this price entitles the furnacemen to an advance of 5 per cent, 
in their wages. 

The prices of Scotch makers’ iron have been comparatively 
steady. G.M.B., No. 1, is quoted at Glasgow 5fs.; No. 3, 52s.; 
Carnbroe, No. 1, 56s.; No. 3, 53s.; Clyde, No. 1, 58s.; No. 3, 53s. 6d.; 
Gartsherrie, No. 1, 58s. 6d.; No. 3, 54s.; Summerlee, No. 1, 
58s. 6d.; No. 3, 54s.; Calder, No. 1, 58s. 6d.; No. 3, 54s.; Lang- 
loan, No. 1, 64s.; No. 3, 55s.; Coltness, No. 1, 64s.; No. 3, 54s.; 
Glengarnock at Ardrossan, No. 1, 59s.; No. 3, 54s.; Eglinton at 
Ardrossan or Troon, No. 1,54s. 6d.; No. 3, 52s.; Dalmellington at 
Avr, No. 1, 56s.; No, 3, 51s.; Shotts at Leith, No. 1, 59s,; No. 3 
54s.; Carron at Grangemouth, No. 1, 59s.; No. 3, 54s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amount to 6526 tons, against 5132 in the corresponding week, . 
showing an increase of 1394 tons, There is still, however, a 
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decrease in the total shipments since the beginning of the year 
amounting to 1347 tons. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 8455 tons, against 11,081 in the corresponding week, showing a 
decrease of 2626 tons. The total imports since the beginning of 
the year are 150,411 tons, being 34,416 less than in the corre- 
sponding period of 1904. 

There is great activity in the steel trade. Itis reported that 
specifications for shipbuilding material are now more readily 
obtained, and the amount of work being turned out at a number of 
the works is larger than at any former period. It must be remem- 
bered, however, that contracts are being executed at low prices. 

So far as can be ascertained, the strike of patternmakers on the 
Clyde has not had very much effect on the general condition of 


business, The employers are reported to be arranging for a 
system of interchanging patterns, so that the work may be as little 
interrupted as possible. 


The makers of malleable iron report only a moderate business, 
and that competition with Eagland and the Continent is very keen. 
Pipefounders have increasing orders, and in the foundries business 
appears to be improving, while forgemasters have a very good 
trade in heavy work. Boilermakers are well employed, ion there 
is an active business in the tube trade, prices, however, continuing 
very low. 

Daring April 25 vessels of 32,745 tons were launched from the 
Clyde shipyards, as compared with 23 of 42,714 tons in the pre- 
ceding month, and 27 of 34,805 tons in April of last year. The 
aggregate launches from the whole of the Scotch shipbuilding 
yards in the past four months reaches 153,206 tons, against 141,813 
in the corresponding period of last year. This is the largest 
output that has taken place in any corresponding period since 
1899, when 158,825 tons were launched. The new work placed 
during the month is comparatively light; as far as is reported, 
only about 16,000 tons were placed. 

The coal shipments from Scottish ports in the past week 
reached 233,468 tons, against 259,657 in the preceding week and 
267,657 in the corresponding week of last year. The reduction in 
the past week is largely due to the holidays, which fell at a 
different time from last year. The current demand for coal is fair, 
and prices show little or no alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THIs week the rumour was discussed on ‘Change that Russia 
requires 100,000 tons of coal, to be delivered as soon as possible at 
Viadivostock. The impression is that this is for the Baltic Fleet. 
The statement from London is that the brokers are unable to get 
the insurance covered on the collier steamers and cargoes, the 
demand being 70 guineas per cent. The opinion on Change is 
that no contract will be placed unless Russia agrees to indemnify 
shipowners in event of capture. Coal cost Russia last autumn £6 
per ton when delivered at Vladivostock. 

The leading feature of the steam coal trade at present is a 
degree of slackness. This is due partly to the weather, which has 
been most boisterous. Prices are maintained with regard to large. 
Small, in the opinion of experts, has seen the top price, and some 
degree of weakness is setting in. Monmouthshire quiet, house 
coal unchanged. No. 3 and No. 2 Rhondda in demand. Latest 
prices :—Best steam, 13s. to 13s. 3d.; best seconds, 12s. 3d. to 
12s, 9d.; seconds, lls. 6d. to lls. 9d.; drys, lls. 9d. to 12s. 3d. 
Best smalls, 8s. 3d. to 8s. 6d. Best ordinaries, 7s. 9d. to 8s.; 
seconds, 7s. 3d. to 7s. 6d.; other kinds, 6s. 6d. to 7s. Mon- 
mouthshire: Best large, lls. 6d. to 11s. 9d.; best ordinaries, 11s. 
to lls, 3d.; seconds, 10s. 3d. to 10s. 9d. House coal: Best house- 
hold, 16s. 9d. to 17s.; best ordinaries, 13s. 6d. to 14s. 6d. ; 
seconds and other sorts, 103. 6d. to 13s.; No. 3 Rhondda, 13s. 9d. 
to i4s.; brush, lls. 9d. to 12s.; small, 9s. 9d. to 10s. No. 2 
Rhondda, 10s. to 10s. 3d.; through, 8s. 3d. to 8s. 6d.; small, 
7s. to 7s. 6d. Patent fuel, 13s. to 13s. 3d. Coke, 16s. to 
2ls. 6d. Pitwood, 16s. 6d. to 17s. 3d. 

At Swansea, anthracite is regarded as weak, steam coals are 
quoted down to 12s. to 12s. 6d., and No. 3 Rhondda is 14s, Last 
week a cargo of anthracite was shipped in the Invicta to Spitz- 
bergen. With the coal went a quantity of machinery for coal- 
seeking operations. 

Latest prices: Best anthracite, 19s.; seconds, 16s.; big vein, 
lls, 3d. to 11s, 6d.; red vein, 93. 9d. to 10s.; cobbles, 15s.; nuts, 
16s. to 17s ; peas, 1ls.; rubbly culm, 5s. 6d. to 5s. 9d.; duff, 
3s. 3d. to 3s. 6d. Patent fuel trade has been much affected by 
the weather ; only 2690 tons cleared last week. 

At the Merthyr Llanberis Colliery there has been some demon- 
strations, the result of the working of new hands. This week a 
meeting of the old workmen took place, and it is probable that the 
present difficulties will be adjusted. Ata Landore colliery notices 
have been tendered, so as to adjust prices and form a new price 
list. The Bwllfa 9ft. seam arrangements are under consideration, 
some regarding matters as unsatisfactory. 

In some districts in South Wales a degree of friction prevails 
amongst the colliers in respect of the doctor, who is paid through 
the offices of the coalowners. The arrangement now and then is 
threatened on account of the men and the coalowner differing in 
their opinion of the medical men, coalowners being inclined in the 
best interests of the men to retain those who have long been 
engaged and who, inferentially, have a thorough knowledge of the 
constitution of their several patients. Occasionally the wish is 
expressed by the colliers to select others for whom they have a 
partiality, and as this involves the keeping back several amounts, 
instead of one sum, it is objected to. At Aberaman last week the 
colliers struck work for some reason connected with the payment 
for medical and surgical attendance, and did not resume work 
until Tuesday. 

General work at collieries after the holidays was only resumed 
last Thursday, so the clearance of stocks bas been considerable. 

In the iron and steel trades there is a degree of animation 
following the stagnation of Easter which is generally regarded as 
likely tocontinue, and probably increase. In the Newport district 
good accounts reach from Eobw Vale and Blaenavon. The 
former received a fine cargo of 3300 tons in ore from Bilbao this 
week ; Blaenavon continues to import from Passages. This week 
a large quantity of steel billets came from Rotterdam, totalling 
4389 tons. During the week a new furnace has been blown in at 
Blaenavon by the chairman, Mr. Kennaird. On ’Change, Swan- 
sea, this week, it was currently reported that American tin-plate 
bars were being offered, but that the difference between the prices 
and those of local bars was not such as to tempt. 

Some grades of pig iron were advanced. Latest quotations were 
as follows :—Glasgow warrants, 54s. 34.; Middlesbrough, No. 3, 
533s. 6d.; Cumberland hematite, 58s. 3d.; Welsh bars, £6 to 
£6 2s. 6d.; sheet iron, £7 17s. 6d to £8 2s. 6d.; steel sheets, 
£7 12s, 6d. to £7 15s. ; steel rails, heavy, £5 to £5 5s.; light, £6 to 
£6 ons “iene bars, £4 6s. to £4 6s. 6d.; Siemens, £4 7s. 6d. to 
£4 8s. 6d. 

Tin-plates: Bessemer steel coke, 12s. to 12s. 3d.; Siemens, coke 
finish, 12s. 3d. tu 12s, 6d. ; ternes, 22s. 6d. to 25s.; best charcoal, 
13s. 6d. to 14s. 6d.; big sheets for galvanising, 6ft. by 3ft. by 30g. 
per ton, £8 12s. 6d. to £8 17s. 6d.; finished black plate, £8 to 
£8 15s. Block tin is at £138; spelter, £24; lead, £12 17s. 6d. ; 

copper, £65 10s.; iron ore, rubio, 14s. 3d. 

lolidays affected the tin-plate trade, and, in degree, all the 
industries. Manufacturers sent from works 67,504 boxes ; shipped 
43,630 boxes ; present stock, 229,373 boxez. With fairer weather 
there should be a large despatch this week. The trade generally 
is in a satisfactory condition. Duffryn Works have now nine mills, 
a fresh one started this week. Good work continues to be done at 
the Mannesmann tube works, and most of the industries are in a 
promising state. Nickel and spelter factories busy, and the various 
copper works fully employed ; Landore blast furnace keeping well 





Great Western Railway motor car developments are not confined 
to the West of England. Over many sections of its system the 
season is to yield more or less important changes. The motor car 
is now working between Swansea and Glynneath. In June the 
will be started from Whitland to Pembroke Dock on the ol 
Pembroke and Tenby rail. 

Barry is to substitute the motor between Cardiff and Pontypridd 
and one steamer has been received which will serve Barry and 
Weston. 

in North Wales the motor car promises to be also a conspicuous 
feature in the season, and tourists will be considerably benefited. 
In the track from Portmadoc to Baddgelert, the pass, so attractive 
for its scenic value, is to be carefully preserved as muchas possible 
from any objectionable railway projections. 

It is stated that Mr. A. C. Humphreys Owen will not offer him- 
self for re-election as chairman of the Cambrian Railway, in conse- 
quence of bad health. Mr. Bailey Dawkins and Mr. 1. Marshall 
Dugdale are named as likely successors, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


CONSUMERS and dealers have been buying more largely of late, 
and the tone of the iron market over here was lively and firm ; in 
several brauches activity has shown an improvement against 
previous weeks. Prices all round are stiff; for the present, how- 
ever, the business done ia iron and steel cannot be termed very 
profitable, but there are indications of an improvement in this 
direction. 

Crude iron in Silesia is scarce, owing to a strong demand ; 
stocks in foundry pig in that district are only 5000 t. now; semi- 
finished stee] shows much briskness. In scrap iron a steady 
business was done at rising quotations, and in the building and 
engineering department increasing activity couid be noticed, with 
the result that prices moved slightly upwards in a few instances. 

The Falva Works, in Upper Silesia, is going to blow in the 
newly-built blast-furnace early in May. ‘he Friedenshiitte is 
going to blow in the fifth blast furnace in July or August, and 
the new blast furnace of the Donnermarkshiitte, which is in 
course of erection, will be finished about that time, tuo, but it is 
only to be blown inif the pig iron trade is as brisk then as it is 
now. 

All branches of the Rhenish-Westphalian iron industry have 
been steadily occupied upon the week ; in some trades considerable 
briskness was shown, both home and foreign inquiry having 
slightly improved. Semi-finished steel is in specially good request 
on home account, while but few export orders could be secured 
quite recently. The girder trade has developed satisfactorily, and 
in plates a strong business was done ; sheets are a trifle more 
languid. In bars and pipes numerous orders could be secured, 
some of fair weight ; in the railway and engineering department 
employment continues satisfactory. 

A very quiet business has been transacted on the Silesian coal 
market, demand showing a decrease against previous weeks, in 
consequence of the holidays. To Austria-Hungary a moderately 
good trade was done ; coke sells fairly well, and the blowing in of 
additional blast furnaces will tend to further improve the demand 
for coke. 

In the week now past the coal trade of Rheinland- Westphalia 
has shown but little life, and the working hours have been further 
reduced at some pits. 

A favourable condition is reported to prevail in most depart- 
ments of the Austro-Hungarian iron industry. Pig iron is in 
active request; for malleable iron a good inquiry comes in, and 
there has been much briskness perceptible in the finished iron and 
engineering trades, with the result that plates and sheets have 
been in rising demand. 

Consumers and dealers purchase coal rather freely in Austria- 
Hungary, and though, during the holiday week, business generally 
has been more quiet than before, sales in coal and coke are re- 
ported to have been satisfactory, and the tone of the market is 
confident. Coke is strong and in rising request. 

On the Belgian iron market demand in several instances exceeds 
production. The blast furnace works, rolling mills, steel works, 
and construction shops are well supplied with orders for spring and 
summer, and this has caused the tone of the market to show much 
firmness, 

A regular and lively business is stated to have been done on the 
Belgian coal market during this week and the last, output being 
equal to consumption ; stocks, accordingly, remain about stationary, 
and quotations are firm. 

Nothing of special interest can be reported from the French iron 
industry, but the position in the principal trades is stated to be 
favourable, 

The same is the case with coal, for which a regular, in some 
instances active demand comesin. All the pits are working fully, 
and quotations naturally remain firm. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 25th. 

THe demand for structural shapes, fabricated steel, and rails 
continues heavy, and thus far tonnage placed by the American 
Bridge Company for this month amounts to 40,000 tons. Contracts 
for material for industrial plants and office buildings in the eastern 
territory during the past three weeks amount to 25,000 tons. 
Orders for rails in Pennsylvania rail mills during that time amount 
to 15,000 tons, besides orders in the western mills for 35,000 tons. 
There is a heavy demand for soft steel bars, in which the electrical 
interests are large purchasers. Manufacturers of billets have 
been obliged to decline some orders within the past few days until 
they can arrange matters to make satisfactory deliveries. 
Advances have been made in finished products such as bars, 
merchant steel pipes and tubes. An increased production of pig 
iron is shaking confidence in the stability of prices for the last 
half of the year. The probability of a considerable increase has 
induced agricultural implement manufacturers, stove makers, 
pump makers, and manufacturers of special machinery tem- 
porarily to withhold the placing of more orders for business until 
the pig iron situation clears up a little. It seems improbable for 
the present encrmous demand for both crude and finished material 
to continue much longer without some signs of abatement. In 
the meantime capacity will be increased, and with this increase 
there will be an urgent solicitation for business to absorb the 
output. The tone of the market is very strong, but it is believed 
in some quarters that the fever of expansion will within a few 
months turn prices in a downward direction. This is a mere 
possibility, and it is one which does not effect the policy of the 
entire trade at present. 

Large quantities of copper are being exported to China on 
account of contracts placed some time ago. The monthly supply 
of copper in the United States, Canada, and Mexico is at the un- 
peenaee rate of between 39,000 and 40,000 tons per month. 
sake and electrolytic copper are selling at 15 to 15} for delivery 
within thirty days. Copper development is being prosecuted 
with greatest possible activity. Domestic smelting is now absorb- 
ing 18,000 tons per month; exports of copper up to April 24th 
16,663 tons, and for the entire month the exports will probably be 
25,000 tons. The corner in tin has been broken by the arrival of 
several heavy tonnages, which shows the receipts of current month 
to date at 2595 tons, while the amount afloat is 2579 tons. Spelter 
is active at 6 cents ; aluminium, 33 cents ; quicksilver, 38 dols; 
Promising trade conditions are stimulating inquiries‘in all 
kinds of material, including material and builder hardware, barb 
wire, wire nails, and all similar products, Distributors are 





figures quoted on later delivery. ‘The railroad companies wil! 
probably be heavy buyers of equipment and material for several 
weeks to come, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal quiet, owing to the ncn-arrival of tonnage by reason 
of rough weather. House coal unaltered. The quantity of coa! 
shipped for the week ending April 29th was 65,041  tons- 
foreign, 47,893 tons ; coastwise, 17,148 tons, a falling off owing to 
the holidays. Imports for the week ending May 2nd:—lIron ore, 
11,980 tons ; pig iron, 1030 tons ; steel bars, 4359 tons ; pitwood, 
5075 loads, 

Coal: Best steam, lls. to 11s. 3d.; seconds, 10s. to 10s. 6d.: 
house coal, best, 15s.; dock screenings, 7s. 3d. to 7s. 6d.; smiths 
coal, 93. Pig iron: Middlesbrough No. 3, 53s. - cash; 49s, 
month. Iron ore: Rubio, 14s, 3d. to 14s. 6d.; Tafna, 15s. 3d. 
to 15s. 6d. Steel: Rails, heavy sections, £5 to £5 5s.; light 
ditto, £6 to £6 5s. f.o.b.; Bessemer steel tin-plate bars, £4 6s. 
to £4 63. 6d.; Siemens steel tin-plate bars, £4 73. 6d. to 
£4 8s. 6d., all delivered in the district, cash. Tin-plates : Bessemer 
steel, coke, 12s. to 12s. 3d.; Siemens, coke finish, 12s, 3d. to 
12s, 6d. London Exchange Telegrams: Copper, £65 10s, to 
£65 12s, 6d.; Straits tin, £138 to £138 5s. Freights dull. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr, ALFRED WILLIAM BENNIS informs us that his private address 
will in future be Westcliffe, Half Edge-lane, Eccies, instead of 
Newho!me, Sharples Park, Bolton, as heretofore. 

Messrs. HULSE AND Co., Limited, of Salford, have appointed 
Mr. Howard C. Wolfe, Ethelberga House, 70 and 71, Bishopsgate- 
street Within, K C., as their London representative. 

Messrs. Spurr, INMAN AND Co., Limited, Wakefield, have 
appointed Mr. J. J. Huntley, of 4, St. Nicholas-buildings, 
Newcastle-on-Tyne, as their agent forthe North of England for the 
sale of their boilers. 

Mr. E, SHRAPNELL SMITH advises us that, as from May Ist, he 
has disposed of his consulting practice in heavy motor transport to 
Mr. Douglas Mackenzie, AM I. Mech. E., who will continue to 
practice at Cecil-chambers Kast, 86, Strand, W.C. 

Mr, WILLIAM A, TooKey has established an office at 29, Old 
Queen-street, Westminster, to undertake tests, to examine and 
report upon existing steam, gas and oil engines, &c., and generally 
to give advice upon the selection, erection, and correction of 
power-producing machinery of all types. 

On the Ist inst. an amalgamation took place between the 
Vauxhall Ironworks Company, Limited, of 45, Leadenhall-street, 
E.C., and the West Hydraulic Engineering Company, of Luton. 
The works of these two companies at Luton adjoin one another. 
The name of the new company will be the Vauxhall and West 
Hydraulic Engineering Company, Limited, 











NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Captain: R. H. Tench, to the Bartieur, on Rear- 
Admiral R. L. Groome transferring his flag. 

Engineer Commanders: R. St. J. Raper, to the Leander, for the 
Tyne; W. Lonnon, to the Wildfire, for the Endymion; H. W. 
Metcalfe, lent to the Victory for fleet coaling dutiestill end of a 

. H. Parsons, to the Goliath on recommissioning; A. E. L. 
Westaway, to the Bulwark ; W. Hines, to the Cvesar. 

Engineer Lieutenants: A. J. Venning, to the Goliath on recom- 
missioning ; E. P. Soper, to the President, for service at Woolwich, 
to assist resident engineer overseer in the inspection of gun 
mountings; F. W. Bromley, to the Barfleur, on Rear-Admiral 
R. L. Groome transferring his flag; E. B. Scott and J. R. Macey, 
to the King Alfred. 

Engineer Sub-lieutenants: M. J. R. Sharp, to the Edgar, on 
completing ; F, C. Haydon, to the King Alfred. 











Nicket Steet STtaNnpARDS.—We have received from Messrs. 
W. F. Stanley and Co., Limited, a list of their ‘‘Invar” and 
nickel steel standards. ‘This material is icularly suitable for 
making gauges, as its coefficient of expansion is so small that it is 
under -000001 per deg. Fah. This, of course, is negligible for all 
practical purposes. ‘lhe standards under consideration have three 
advantages, as each instrument comprises three gauges: (1) an inside 
standard gauge, (2) an outside standard gauge, (3) a standard scale 

auge. All the standards are certified by the National Physical 
Creston, and are consequently absolutely reliable. e6e 
gauges are made in the following sizes:—Triple standard yard, 
2ft., and lft., also a triple standard metre. The firm also makes 
base line measuring standard bars, and base line measuring 
apparatus, 

Contracts.—Messrs. J, Sagar and Co., Limited, of Halifax, have 
just supplied, to the order of the San Paulo Railway Company, of 
Brazil, one of the firm’s improved log cross cutting machines, 
suitable for cutting logs up to 48in, diameter.—The Lancashire 
Steam Motor Company, Limited, has received a repeat order from 
the metropolitan borough of Chelsea for one of its standard com- 
bined tip wagons and 1000-gallon watering tank. The company 
supplied two machines to this vestry in 1900, and had a repeat 
order for two more in 1903.—Messrs. Ash, Son and Biggin, of 
Sheffield, have received the contract for widening Hillsbro’ Bridge, 
Sheffield, for the sum of £2880.—The tender of Mr. Geo. Trentham 
—amount, £51,236 3s. 9d.—has been accepted for Contract No. 6 
in connection with the tramways cf tbe Corporation of Aston 
Manor.—We understand that after experimenting with American 
productions, the Egyptian State Railway department have placed 
an important order for patent bogies and steel wagons with the 
Leeds Forge Company.—An important order for twenty large 
locomotives has been received by Messrs. Beyer, Peacock and Co., 
Limited, Gorton, Manchester, for the Dutch State Railways, and 
it is reported that this may be followed by a second order for a 
similar number later on, 


Torrepo Boat DestroyER Garry.—The official full-speed 
trial of the torpedo boat destroyer Garry, built by Messrs. Yarrow 
and Co., took place on Tuesday last. The result is attended with 
special interest, because the shape of this vessel differs considerably 
from that generally adopted, the after part resembling somewhat 
the design now common for racing motor boats, the breadth amid- 
ships being continued nearly the full width to the stern. The 
counter thus extends considerably over the propellers, thereby pro- 
tecting them from damage, and at the same time, admitting of 
more commodious living spaces for the officers, without exposing a 
greater length to gun fire. The rudder, instead of Leing secured 
to the stern, as is customary, has its entire surface below the water 
line, and therefore is not exposed. ‘The keel is perfectly straight 
from end to end, the overhang of the stern being of such short 
dimensions that no special support is necessary, thus simplifying 
docking operations. Tho coal-carrying capacity of this form of 
hull is greater than is usual in the ‘‘ River” type of destroyer to 
the extent of 20 tons. These advantages are obtained in bi 

tion with a diminished resistance, as the recent trial — to 
indicate, the speed attained being 264 knots, that of other destroyers 











up to late average. 





anxious to accumulate stock, and are not objecting to the strong 


of the same class varying from 254 to 26 knots. 
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LAUNCHES AND TRIAL TRIPS. 


RAGNARAK, steamship ; built by, Laxevaags Engineering and 
Shipbuilding Company, Bergen; to the order of, Johan C. 
Griestsen, Bergen ; dimensions, 239ft , 36ft. by 16ft. 9in.; engines, 
triple-expansion, 16}in., 27in., 44in, by 30in., pressure 180 |b.; 
launch, April 5th, 

Kut SANG, steel screw steamer ; built by, Swan, Hunter and 
Wigham Richardson, Limited ; to the order of, the Indo-China 
Steam Navigation bapey | ; dimensions, 400ft. by 51ft.; to carry, 
cargo and European and Chinese passengers ; engines, quadruple- 
expansion ; launch, April 5th, 

KNIGHTSGARTH, steel screw cargo steamer ; built by, Sir Raylton 
Dixon and Co,, Limited ; to the order of, the Rea Shipping Com- 
pany ; dimensions, 341ft., 45ft. 2hin, by 25ft ; to carry, 4200 tons 
on 19ft. draught ; engines, triple-expansion, 25in., 40in , and 67in. 
by 45in., pressure 1801b.; constructedby Richardsons, Westgarth 
and Co.; launch, April 6th. 

BLACKTOR, steamship ; built by, Messrs. Ropner and Son ; to the 
order of, Mr. R. H. Holman; dimensions, 330ft. lin.; to carry, 
5150 tons deadweight ; engines, triple-expansion, pressure 180 lb.; 
constructed by, Blair and Co, Limited ; on the trip a speed of 
over 10 knots was attained ; trial trip, April 6th. 

HAVERSTOE ; built by, Messrs. Furness, Withy and Co., Limited ; 
to the order of, Messrs. Bennetts and Co.; dimensions, 350ft. long, 
cubic capacity, 339,936ft.; engines, triple-expansion, 24in., 39in., 
66in. by 45in., pressure 180 lb.; constructed by, Richardsons, 
Westgarth and Co.; aspeed of over 11 knots was attained ; trial 
trip, April 7th. 

MADONNA, twin-screw steel steamer; built by, Swan, Hunter, 
and Wigham Richardson, Limited ; to the order of, Richmond 
Steamship Company, Limited ; dimensions, 430ft. by 48ft.; to 
carry, 1700 emigrants and 50 first-class passengers ; engines, twin- 
screw triple-expansion ; constructed by, builders ; a mean speed of 
174 knots was attained ; trial trip, April 8th. 

IRMA, steel screw tourist and passenger steamer; built by, Sir 
Raylton Dixon and Co,; to the order of, Det Bergenske Dampskibs- 
selskab, of Bergen; dimensions, 254ft., 32ft. Sin. by 23ft.; to 
carry, 120 first-class and a number of second-class passengers ; 
engines, triple-expansion, 22in., 36in., and 60in. by 36in., pressure 
175 lb.; constructed by, J. Dickinson and Sons ; the trials passed 
off successfully ; trial trip, April 8th. 

St. Patrick, steel screw steamer; built by, Messrs. Craig, 
Taylor and Co.; to the order of, Mr, A. O. Wilson, of Gothenburg ; 
dimensions, 316ft., 44ft. 2att. 6in.; engines, triple-expansion, 
22in., 36in., 58in. by 39im.,. pressure 180 1b.; constructed by, 
North-Eastern Marine Bog ing Company ; an average speed of 
of 11 knots was attainzd§ trial trip, April 10th. 

Evston, steel screw mer; built by, R. Craggs and Sone, 
Limited ; to tho order of, Messrs. Webster and Barraclough ; 
dimensions, 340ft., 47ft. by 27ft. 3in.; to carry, 6150 tons dead- 
weight; engines, triple-ex , 25in., 4lin., 67in. by 45in., 
pressure 180 lb,; constru by, Blair and Co., Limited ; a speed 
of 11} knots in a half-laden condition was achieved ; trial trip, 
April 10th. 

Crown OF CASTILE, steamer; built by, David and William 
Henderson and Co, Limited ; to the order of, Messrs. Prentice, 
Service, and Henderson, Glasgow ; dimensions, 400ft., 53ft. 2hin., 
by 28ft. 4in.; engines, triple-expansion, 27in., 46in., 76in. by 48in., 
pressure 180 lb.; constructed by, builders; a speed of 12-9 knots 
was attained ; tria] trip, April 15th. 

ARCHBAYK, steamesbip ; built by, Messrs, Furness, Withy and 
















Co., Limited ; to r of, the Peareth Steamship Company, 
Limited ; di 850ft.. i cubic asim, 339 936 : 
repair » 2tin., 39in., 66in. by 45in., pressure 

Sutton HALL, 3 built by, Swan, Hunter and 
Wigham Richardson, }'to'tho order of, Hall Line ; dimen- 
sions, 387ft., 47ft. Sin’ “Bin. ; to-carry, 7000 tons ; engines, 
triple-expansion, 23$ft., ‘and@9in. ‘by 48in., pressure 212 lb.; 


constructed by, Wali 
launch, Apri) 19th, 

HANTOON, hopper and pump @redger ; built by, Fleming Fer- 
gusop, Limited, Paisley ; to’the’order of, Wexford ashen’ Cah 
missioners ; dimensions, 160ft., 30ft.by 9ft. 6in.; to carry, 500 tons 
of spoil ; engines, triple-expansion, 13in., 23in., 34in. by 22hin , 
rressure 165 lb.; the dredging apparatus consists of a compound 
5in. centrifugai pumping engine. 

ON Saturday, the 15th inst., Messrs. John I. Thornyeroft and 
Co., Limited, launched from their yard at Chiswick a 35ft. twin- 
screw motor boat, the screws being driven by separate engines, 
each developing 110 brake horse-power. 


Dras DA Sttva, steel screw Customs launch; built by, Cale- 
donian Engineering and Shipbuilding Company, Preston: to the 
order of, the Brazilian Government ; dimensions, 98ft., 18ft. 6in 
by 9ft.; engines, compound inverted surface-condensing, 13}in. 
and 28in. by 2lin.; constructed by, builders ; launch, April 19th. 


AMERIKA, twio-screw ssenger steamer; built by, Messrs. 
a and he-oag to tl po of, Hamburg American Line; 
dimensions, gross tonnage, 22, ; engines, quadruple-expansion 
balanced type; when completed she will be the oa pace: 
outside the British Mercantile Marine ; launch, April 2Uth. 


SLIEDRECHT, steamer; built by, R. C and Sons, Limited ; 
to the order of, Mr. P. Van 0 Sakae tleonel oedite. anit 
24ft. 7in.; to carry, 5150 tons deadweight ; engines, triple-expan- 
sion, 22hin., 37}in., 62in. by 42in.; constructed by, Rotterdamsche 
Droogdok Maatschappij ; launch, April 22nd. 

QuepA, turret-deck steamer; built by, Doxford and Sons? 
Limited ; to the order of, British India Steam Navigation Com" 
pany, Limited ; dimensions, 480ft., 58ft. by 33ft. ; to carry, 12,000 
by Bin, premore eo” triple-expansion, 274in., 454in., 75in. 

_WAVELET, steel screw steamer ; built by, Wm. Gray and Co., 
Limited ; to the order of, Messrs. Needham Brothers ; dimensions, 
rag 8 46ft., 24ft, 4in.; engines, triple-expansion, 24in., 38in., 
64in, y 42in., pressure 160 }b.; constructed by, builders ; a speed 
¢ Le Dg against a strong head wind was attained ; trial trip, 
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Motor Cans.—It is stated, says 
that a new motor cab com : 
plying in London, and hopes t 
work next month, intends to in 
check extortionate charges by 
why this experiment should be | 
horse-drawn hansoms. The expe 
it does not protect their t ons, who enjoy paying 
rather more than is legally due; fie mé@an.onss can take care of 
themselves. After all, it is not very difficult to know whether one 
has gone two miles or three ; if you are uncertain you should give 
the driver the benefit of the doubt. One thing is pretty certain— 
the experiment will fail if it is associated with the re-introduction of 
sixpenny fares. They have been rendered impossible by the 
increased congestion of traffic. One mile in Central London may 
mean as much wear-and-tear of temper, tires, and varnish as 
twice or three times the distance on an o road. When the 
Royal Commission on Metropolitan Traffic has shown us how to 
keep the streets reasonably clear, it will be time enough to resume 
the old‘sixpenny fares. 


















BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D. Roots, M.I. Mech, EH. 


When ani tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specitications may be obt Lat the Patent-Office Sale Branch, 25, 
Southampton-buildings. Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti tof the opt of the l 
specification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant ofa Patent, 




















STEAM ENGINES AND BOILERS. 


10,452. May 6th, 1904.—Sopzrneat RecuLtator ror STEAM 
Borers ok STEAM SupPERHEATERS, E. M. Ejen, 76, Adelaide- 
road, London, 

The object of this invention is to provide means for automatically 
regulating the amount of superheat in the steam supplied by a 
boiler or a boiler and superheater, and is specially intended for 
flash or semi-flash boilers such as are used in motor cars. There 
are two figures. Fig. 1 is a sectionalelevation in a central plane ; 
a is a combined pressure-gei ‘and valve-operating chamber 
constructed of two flexible diaphrag:ns / c, the chamber being 
hermetically closed, and containing but not being filled with water. 
The one diaphragm b is adjustably secured by a screwed stud d to 
the casing ¢, while the other diaphragm c¢ is connected by a rod f 
to avalve gy. The water.is introduced to the chamber a through 
the vent hole or passage d! in the stud d, closed by the plug a. 
The chamber a is surréusided by an enclosed space A within the 
casing ¢, through which space the whole or part of the steam from 
the boiler or superheater is caused to flow, the space 1 forming a 
part of the steam pipe to waich it is connected by the branches 
1 12, So long as the steam passing through the space / is satu- 
rated steam, the tent of the chamber a will have a pressure 
equal to that of the steam in the space /, and therefore the 
pressure acting on the inside of the chamber a, and tending to 
expand it, will be balanced by the pressure on the outside tending 
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to collapse it. If the steam passing through the space is super- 
heated steam, the pressure of the steam in / will be less than that 
in the chamber a, and the equilibrium of pressures being destroyed, 
the chamber a will expand, the expanding force being dependent 
on the amount of superheat in the steam passing through the space 
h. The valve g isa relief or by-pass valve, adapted to permit the 
escape or diversion of water from the delivery pipe or feed pump 
which supplies the boiler or superheater. So long as the chamber 
ais in equilibrium as regards external and internal pressure, the 
valve g will remain open, and the feed-water will pass through the 
valve g and will not be fed tothe boiler or superheater. When 
the chamber « expands, the relief valve g will close, and water will 
be supplied to the boiler or superheater ; i is the inlet for water, 
and / is the outlet ; m is a casing for limiting the expansion of the 
flexible diaphragms. —.4 pril 20th, 1905. 


11,769. May 21st, 1904 —IMPROVEMENTS IN WATER-TUBE BOILERS, 
Julius Késter, 56, Bahnhofstrasse, Zittau, Saxony. 

This invention relates to steam generators with vertical water- 
tubes, which are so connected one with the other that water is 
supplied to all of them from below and the steam is led off from 
above. Each water-tube is divided by partitions into separate 
water compartments for promoting the ulation of the water. 
There are four figures. Fig. 1 is a cross section of the generator 
in a vertical plane. The combustion chamber of the furnace is 
provided with horizontal walls or partitions m n of refractory 
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material, through which pass the water-tubes. The partitions 
which have openings at alternate ends determine the course of the 
heating gases from the grate as marked by the arrow. The gases 
thus pass over the upper portions ‘ of the tubes, then the inter- 
mediate portions #, and finally round the bottoms of the tubes, 
The tops of the tubes 7 are all connected together by a steam pipe ; 
i is a pipe connecting the common steam pipe with the water 
supply pipe. Within each water-tube are fitted three other tubes 
concentrically and of the same diameter, each tube being a little 
less in length than the distance between each of the refractory 


up a separate and independent circulation in each compartment of 
the tube. The bottoms of the tubes p are connected together by 
a pipe for the supply of water.—A pril 20th, 1905. 


21,537. October 7th, 1904.—IMPROVED MEANS FOR REGULATING 
AUTOMATICALLY THE STROKE OF THE PUMPS OF STEAM 
GENERATORS, G. J. Shave, 54, Sussex-place, London. 

In this invention the length of the pump stroke is automatically 
regulated by the pressure generated by interposing a link motion 
between the operating crank rod and the pump plunger supplying 
water to a steam generator, particularly those of the fiash type, the 
link motion being in turn operated by a plunger or piston open to 
generator pressure. There is one figure—an elevation. A is the 
pump, having the usual suction and delivery valves—not shown. 
It is provided with a plunger B, connected through a block /, slid- 
ing in a link F, with the operating crank rod or excentric C, His 
a small cylinder containing a plunger D, operated by the pressure 
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in the generator, connected by the rod ¢ to two bell-crank levers G, 
pivoted on each side of the pump A on the pin a; the other end 
of the levers being connected at g to the link F. A spring E is 
placed between the top of the plunger D and a fixed plate 4, secured 
to the cylinder H, soas toadjust compression of thespring E. The 
spring determines the pressure in the boiler required to operate 
the plunger D. The plunger B forces water into the boiler, and 
when the predetermined pressure is exceeded the plunger D is 
forced out against the spring E and raises the link F—as dotted 
lines—through the bell-crank levers G, reducing the stroke of the 
plunger B, and thereby the supply of water to the boiler. When 
the pressure in the boiler drops below the pressure that the spring 
is set for, the parts are returned to their normal position, giving 
the plunger B its full stroke.— April 20th, 1905. 


GAS TURBINES. 


18,435. August 25th, 1904.—ImMPROVEMENTS RELATING TO TuR- 
BINES ACTUATED BY COMBUSTION GASES OF HIGH TEMPERA- 
TURE, The Altieselskabet Elling Compressor Company, of 12, Carl 
Johans Gade, Christiania, Norway.— Date under International 
Convention, August 26:h, 1903. 

This invention relates to gas turbines, and it comprises means for 
cooling those parts of the apparatus which are most exposed to the 
action of the hot gases, and means for generating the gases and 
regulating thesupply. There are ten figures. Fig. 1 is a vertical 
section through the furnace, the casing forming the gas supply 

e, and the device for charging the fuel into the furnace. A 
is an impulse turbine with fractional supply, receiving its driving 
medium from the furnace B. The gases are conducted from the 
furnace through a passage a. This passage contains next the. 
turbine wheel the guide passages }. As the driving medium con- 
sists of hot gases of a temperature above 1000 deg. Cent., it is 
necessary that the walls of the passage a should be suitably cooled 
in order that the walls shall not be destroyed. The mouthpiece, 
which also serves as a support for the turbine, is securely fixed to 
the furnace wall by megns of flanges The passage a and the guide 
passages |) are surrounded by a casing forming a water jacket. The 
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water jacket communicates with a reservoir or steam separator, 
from which the steam is conducted into the furnace. The furnace 
B, in which the combustion gases are generated, must be very 
strong, on account of the great pressure. It is provided inside 
with a thick internal lining of non-conducting material, and the gas 
is passed to the turbine by the passage C. The fuel is introduced 
into the furnace through a passage /, delivering to a channel which 
is regulated and cleaned by means of a valve (1, The air supply 
enters through the opening /2, and becomes mixed with the fuel in 
thechannel /. For the purpose of observing the combustion, a thick 
plate of mica is fitted over a hole /4, which is kept clean by means of 
an air current entering through a port . The compressor consists 
of four centrifugal fans, all mounted on the turbine shaft. All the 
fans are connected to a common pipe in series, and the three first 
fans are provided with coolers. The compressor does not appear 
upon this drawing. The compressed air is heated on its way to the 
furnace.— April 20th, 1905. 


MOTOR VEHICLES. 


20,356. September 21st, 1904.—IMPROVEMENTS IN OR RELATING 
to CLutcH Coupiinas, R. Goldschmidt, D.Sc., 54, Avenue des 
Arts, Brussels—Date under International Convention, July 28th, 
1904. 

This invention comprises a form of disc clutch for motor vehicles, 
in which the driven shaft is in line with the driving shaft. There 
is one figure, a sectional elevation in the plane of the axis of the 
shafts. The fly-wheel c of the engine is secured by studs d toa 
disc } on the shaft a. The fly-wheel c has an overhanging rim on 
one side, and is closed by a cover e having a central sleeve. The 
cover is provided with holes for the e of rods /, which are 
screwed into an inner annulus or disc /, so that the disc / rotates 
with the fiy-wheel. To each of the rods / is fulerumed at m a 
lever & The ends of the levers press by means of rollers on a 





oe, and each inner tube therefore corresponds with the 
eating surface between each partition, the object being to keep 


cone i, formed integrally with a sleeve which slides outside the 
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sleeve ¢. The end x of the lever rests on the heads of the set 
screws 0, which secure the cover ¢ to the fly-wheel, and under the 
action of the spring 7 presses the disc 4 towards the cover e so as 
to compress the friction dise g between them. The disc g is 
mounted on the driven shaft / by means of a square aperture g!, 
formed centrally in the disc g, within which engages a square boss 
f) of the shaft f with chamfered edges, so as to prevent the 
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bending and torsional strains of the car frame reaching the shaft 
bearings. Balls v are provided to keep the shaft 7 in alignment 
with the shaft a. The balls w run on the outside of the projecting 
tongue v, space being left for movement between the shaft # and 
the sleeve ¢. Springs « disengage the disc 4, when the tension of 
the spring 7 is overcome by the pedal lever.—Apri/ 20th, 1905. 


CHARGING GAS RETORTS. 


11,849. May 24th, 1904.—AN IMPROVED CHARGING MACHINE FOR 
Gas Rertorts, John West, The Firs, Park-road, Southport. 

This invention relates to the charging or delivering of coal into 
gas retarts by means of a machine which travels along a rail path 
parallel with the front of the retort settings, and which consists of 
a trolley supporting a coal hopper and charging apparatus for 
throwing the coal into the retorts and distributing it on the floor 
of the same in an even depth of thickness and over the full length 
of the retort. There are twenty figures. Fig. 1 is an elevation of 
the machine. The main framework «a of a retort charging 
machine is supported on wheels }, which travel along rails c, laid 
in the floor of the retort house ; d is the moutbpiece of the retorts 
which have to be charged with coal by the machine, actuated by 
hand-propelling gear f for travelling the machine along the rails ; /: 
is the gear for raising and lowering the charging apparatus to the 
level of the retorts ; ¢ is the fixed overhead coal hopper from which 
the charging machine obtains its supply for each retort ; & is an 
outlet slide door of the overhead hopper ‘, and /! is a projection 
on the slide door, in which projection a connecting-rod / of the 
levers for opening and closing the door engages when the machine 
is directly underneath the outlet to be opened. The rod / is 
operated by a slotted plate /' and lever 2, having a pin engaging 
in the slot and a chain pulley /? fixed on a pulley /4, The wheel /° 
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i: a chain pulley to which is fixed an endless chain /°, enabling the 
machine attendant, by pulling the chain, to cause the lever 72 to 
give a reciprocating motion to the connecting-rod / and the slide 
door / of the coal hopper 7; m is the coal hopper on the charging 
machine, and m! are springs on which the coal hopper is supported ; 
m? is a sliding door at the base of the coal hopper, and m* a hand 
connecting-rod for opening and closing the door m?; x is a flap 
door working on a hinge pin to regulate the width of the outlet 
door opening of the hopper m ; 0 is a shoot which receives the coal 
falling from the hopper m, and directs the coal to the propeller 
plates of the drum on the spindle p. The shaft p? is driven by 
the motor r by means of belt and pulleys ; r* is the spindle of the 
main starting valve, and 7 is a lever on the end of same; 7° is a 
connecting-rod connecting the lever i+ with the starting lever 7°, 
The starting lever r* is connected to the connecting-rod m3 of the 
slide door m?, so that when the slide door is opened the main 
starting valve opens, and the motor works the drum on the shaft 
yp. The revolving drum is provided with a number of blades 
radiating from its centre, which receive the coal as it falls down 
the inclined plane, imparting to the coal a velocity which will 
cause it to leave the blades and enter the retort d by the end 
passage wu, causing the coal to be deposited in the retort to an even 
depth = the entire length and width of same,—April 
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ELECTRICAL MACHINERY. 


12,335. May 3lst, 1904.—IMPROVEMENTS IN AND RELATING TO 
Dynamo Extectric Macutiyes, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London. A communica- 
tion from the Allgemeine Elektricitiéts Gesellschaft, Berlin. 

_ This invention relates to dynamo electric machines, and in par- 
ticular to electric motors, such as are used for driving through 
sprocket wheels machines which are subject to sudden shocks while 





In such cases at present a friction clutch is usually 
interposed between the armature and the machine, According to 
the present invention the friction clutch forms a part of the 
armature. There are two figures, of which Fig. 1 is a longitudinal 
section through a motor armature ; a represents the body of the 
armature upon which the lamin / are threaded. The latter are 
held in place by a flange c secured to the body. The body, as 
shown, has a hollow cylindrical interior, open at one end, the walls 
of the interior tapering towards the shaft at the other end. The 
boss ¢/, having a hollow interior, is fitted into the open end, and is 


b 


working. 
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keyed, or otherwise secured, therein, it being provided with an 
aperture through which the shaft « of the armature passes. 
Feathered on the shaft are two tapered bosses /, which fit the 
tapered interior of the body and boss respectively. These bosses 
are pressed into frictiona: engagement with the boss d and the 
body a by means of a helical spring g. If a shock occur during 
driving, the surfaces in frictional contact will slide relatively to one 
another, thus preventing the armature from being damaged.— 
April 20th, 1905. 


TELEPHONY. 


26,282. December 2nd, 1904.—IMPROVEMENTS IN SWITCH INSTALLA- 
TIONS FOR TELEPHONE EXCHANGES AND IN SWITCHES THEREFOR, 
Siemens Brothers and Co., Limited, 12, Queen Anne’s-gate, 
Westminster. A communication from Siemens and Halske 
Actiengesellschaft, Berlin. 

This invention relates to a switch installation for telephone 
exchanges, which is worked by hand with aid of specially con- 
structed rotary switches. The switch comprises a device whereby, 
when it is being turned to make a required contact, the comple- 
tion of a wrong circuit as the contact arm passes over the 
intermediate contacts is avoided. There are nine drawings, of 
which the first three illustrate one of the switches, while the 
remaining figures are diagrams of installations, and illustrate the 
application of the switch. Fig. 1 is a vertical section through 
one of the switches. «a are the contact springs, fixed to an 
insulating block c, fixed itself to the shaft }, Each spring is 
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electrically connected with an external lead either through a wire r 
free to move and to yield in every direction, or through a slip ring 
and brush contact. The contacts d are arranged on the circum- 
ference of a circle and are electrically connected by screws ¢ with 
the leads f which connect the various switches, as will be presently 
described. The shaft } carries a transverse pin g and the switch 
casing has a cylindrical wall 4 in which there is a notch correspond- 
ing in position with each of the contacts d; thus when the pin g 
rests in any pair of these diametrically opposite notches, the 
springs a are on the corresponding contacts d. In order, therefore, 
to shift the springs from one pair of contacts to another, the shaft b 
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must be moved axially and then turned. These movements are 
made by aid of the handle i, which has a slot and pin connection / 
with the shaft, and can both be slid and turned in the cover ring /. 
The latter is marked with numbers to show the various positions 
of the switch, and a pointer o carried by the handle i indicates 
that the ion is correct. To provide connections for the 
exchange clerks’ telephone and apparatus, there are two 
symmetrically opposite segments p. The notch w can be pushed 
so as to move the springs a against the segments. through the 
distance y. Another circuit-closing contact may be provided by 
making a notch ¢ in the wall i wider than the other notches, This 
notch is at the normal position of rest, so that the shaft } can be 
turned without axial movement to make the required contact; x is 
a stuffing-box so as to cut off the contact parts from the space in 
front of the switchboard. The connections which may be op 
for 9, central station with four subscribers are shown and will be 





readily understood from Fig. 2. The switch shown in Fig. 1 is 
here represented diagrammatically, v being the contacts provided 
in the above-mentioned notch g. The circuits of the various 
subscribers are indicated by the numerals J., Il., HII., 1V., and 
their corresponding contacts by the numerals 1, 2, 3,4. A is the 
exchange clerks’ telephone ; z is a call indicator.—April 20th, 1905, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 
785,795. Mari-catcner, 2. A. Buell, Dekalb, Ill,— Filed June 11th 
1904, 


The engraving is a plan view. The apparatus is set at the side 
of a mail van window, the sill of which is denoted by cross- 
hatching. There are two jaws coupled bya chain, When the bag 
is caught, as described by the dotted lines, it comes against the 





bight of the chain, and pulls the jaws together. They are held in 
grip by the ratchet and click. The whole then swings into the van, 
here are nineteen claims. 


785,802. Stream Tursine. ( S. Drumniond, Loxdon, England, 
—Filed February 27th, 1905, 

This invention reters to that type of turbine in which the steam 
is admitted by puffs, for which considerable ad vantages are claimed. 
There are four claims. The second explains the nature of the 
invention very clearly. A steam turbine comprising a central 
steam chest, and two relatively movable elements, one consisting 
of two rigidly-connected concentric drums provided with ports, the 
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ports of the inner drum flaring outwardly, and the other element 
consisting of a single drum intermediate between the rigidly- 
oumanelan drums, and provided with outwardly-flaring es, 
the ports of the inner drum being so spaced as to close the steam 
passages to the intermediate drum at regular intervals, sub- 
stantially as described. 

785,825. PREssvuRE ROLLER FOR WooD PLANING MACHINES, C. K. 

Orton, San Francisco, Cal.—Filcd December 28rd, 1904, 

This invention is for the use of sectional pressing rollers. There 
are three claims. The last sufficiently indicates the construction, 
In sectional pressing rollers for wcod-planing machines, a series of 
rollers of like diameter loosely mounted on excentric bearings, the 


latter loosely mounted on an oscillating shaft with a limited range 

about the same and means to turn and adjust the shaft so all the 

pressing rollers can be raised or lowered at the same time, sub- 
stantially as specified, 

786,061. Process OF REGULATING AIR AND STEAM SUPPLIED TO 
Gas Propucers, H. F. Smith, Lexington, Ohio.—Filed June 
16th, 1904. 

This is an invention for regulating the amount of water admitted 
to make steam by the force of the air current. The water is taken 
into a drum mounted on an axis, and the vane in the air pipe being 


connected with the drum, the drum is tipped | the pressure on 
the varie'so as to ——— more or loss water, The air is heated 
and the water vaporised i the hot exhaust from the gas engine. 
There are three claims. The same inventor has taken a second 
patent—No, 786,061—for an amplification of the same idea, This. 
patent has eight claims. 3 
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MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Se., M. Inst, C.E., and 
Mr. DEMPSsTER SMITH. 
No, VI.* 
In our article last week we commenced to discuss the 
question of the proper size of the belt, and referred to the 
question of belt tension and Herr Gehrcken’s experi- 


ments. We now continue our inquiry into this subject. 
The ordinary formula for the effective pull : 
P= T, -—T, rd 2 (k — 1) p 
k + 1 
where— 
T, = tight side tension 
T, = slack side tension 
T, = initial tension 
and— 
k = or T,/T, 


makes no reference either to pulley diameter or to speed, 
but depends only on the coefficient of friction u, and the 
angle of embrace @. Its inapplicability to ordinary 
driving belts is therefore apparent; but it may be useful 
for academic exercises about ropes wrapped around square 
osts. 

: Explanations of Herr Gehrckens’ figures, which are of 
undoubted validity for ordinary workshop practice, have 
been offered, but there appears to be room for a very 
useful series of experiments on this subject at the present 
time; and the authors are glad to be able to state that 
the Engineering Committee of the Manchester Municipal 
School of Technology have now—1905—consented to 
establish a testing plant for the study of the best condi- 
tions for efficiency and durability of a belt drive, and 
ultimately also of chain, gearing, and worm and wheel 
transmissions. 

Assuming for the present that Gehrcekens’ figures give 
the most economical results in the long run for a driving 
belt, when proper regard is had, not merely to first cost 
of belt, added cost of fast headstock, &c., but also to the 
diminished annual loss due to stoppages for repairs and to 
less frequent renewals, consequent upon the low effective 
tensions which he indicates—especially for slow speed 
belts rurning upon the smaller sizes of pulley—we shall 
examine the question of the width of belt required for 
driving lathes of all sizes from 6in. to 60in. height of 
centres. 

There will be three cases to consider. 

Case I,—Lathes of small power.—Where the cone is 
mounted upon the lathe spindle, and is coupled directly 
to it for the highest spindle speeds. 

Case II.—Where there is still a cone, but it is mounted 
upon a separate shaft—occasionally it is mounted on the 
spindle but cannot be coupled directly to it—and geared 
by one or more pairs of wheels to the spindle, even for 
the highest spindle speeds. 

Case III.—Where there is no cone for varying the 
speed by shifting the belt; but variation is effected 
entirely by changes of gearing, and the lathe is driven by 
a belt running upon a single pulley upon the headstock— 
fast and loose—and very often straight from the main 
shafting. 

Case I.—Cone mounted on spindle. 

Let V: the belt speed when it is most heavily loaded. 
Let P = the allowable effective belt tension per inch of 
width, as given in Table VI. and Fig. 16 from Gehrckens’ 
experience. Then formule for these values are as 
follows :— 


P=7 /D+ +? V — (for single thickness), (14) 


vD 
10 
Here D = pulley diameter in inches and V = belt 
speed in feet per second. 
Let CHP = net horse-power required for taking the 


standard cut (a ae 
6400 
1 


. + 15); and on work of any diameter up to 2h. 


P=75 YD + V — (for double thickness) (15) 


) at its proper speed (v 


Then we have :—B being belt width in inches. 
33,000 CHP = BP x 60V 
or B = = . (16) 

If we assume for the present that the belt will be most 
heavily strained when running at its slowest speed on the 
largest lathe cone pulley, of diameter A, say, when a cut 
of standard area is being taken on work of face plate 
diameter; then the value of V,, the corresponding 
belt speed, is obtained as follows :— 


Mg = greatest number of cone revolutions. 
uy= least ” ” ” 
ee An 
‘60 x 12 


Now we must obtain 7 in terms of N,, the greatest 
spindle revolutions, of which we know the value for 
each size of lathe. But if the cone is directly coupled 
to the spindle when the latter is doing N, revolutions, 
Ng = Ng. Suppose we have two countershaft speeds c;, 
the faster, and c,, the slower. Then E being the diameter 
of the smallest, or gth, cone-step—A that of the largest— 
on either cone; we have— 


Ng = Cy and n= at 
therefore— 
La a (Z)'= 1 (<) ate 2 
Ng Cy A a R, A i Yq Pee 
i bra 
= rig-l . . (17) 
or— 
ey Sa) 








thus— 
= uc 
12 X 60 r 24-1 
Now we find that for modern lathes in which the cone | 
is mounted on the spiadle, the diameter of the largest | 
cone-step is twice the height of centres—vide Fig. 17 
—the sheers being spread, or the bed dropped, so that | 
this is possible. Or, putting A = 2h in the last expres- | 
sion, we have— 
Vi = "ix 2h Ny Ste h Ny 
12 x 60 r24-1 120 r2a-2 
Inserting the proper value of N, in this expression, 
a: foe 3600 
which is Ny = ] 
t 
obtain finally— 


(18) 


. . . 


(19) 


for lathes up to 18in. centres, we 


30 
req -1 


h x 8600 
120 x hr24-1 (20) 

The similar expression for the greatest belt speed 

—when there are two countershaft speeds-—is— 
, 30 
¥g.= 
7- 
Yr 2 

It is clear that, for a given size of lathe—that is a 
given value of N,/N: —V: is greater the smaller r24-1 
is; «e¢., the smaller r and g are. Now N,/N; = 
ypma-1 = r*-1; and if p and m be fixed s depends 
upon qg only, and r is smaller the greater qg. It may, in 
fact, be shown that V; alters very little with an alteration 
of q, for s diminishes proportionately with g, and the 
corresponding increase of r—Ny / N: remaining constant 
—produces but little change upon r?4 -}. 

On the other hand, for a given size of lathe, if p and g 
be fixed, and the number of speeds varied by altering m 
—one pius the number of back gears—s increases, of 
course, proportionately with m, and r suffers diminution. 
Therefore, r24-! is diminished with increasing m, and 
V. is therefore increased. 

(The percentage increase of V,, 1.¢., the percentage 
by which the width of the belt B is lessened, due to a 
given increase of m, is greater the larger the value of 
N, / Ni, @e., the larger the lathe.) 

All this is best seen by working out concrete cases; 
and for this purpose we have taken the case of a 6in., a 
12in., and an 18in. lathe; and for each, determined the 
values of rv, V;, and B for a two, three, four, and five- 
stepped cone ; and for two and three back gears; p being 
2 in all cases and Ny / N; as in Table V., page 413. 


Vi = 


eis ath & ow eee 


Coun tershaft Speeds. 


TABLE VII.—Tubles of Belt Widths for Lathes with Cones of Ti 
Effective Tension per Inch of Width, Double of Gehrekens. 


a 54in. with three back gears. These are not much wider 
than for a 6in. lathe, because although r increases and 
V; diminishes, owing to the increase of N, / N: (for “any 
given q), the product of V; and P, the allowable tension, 
is found to rise at about the same rate as the horse-power, 
owing to the larger value admissible (after Gehrckens) for’ 
P upon a cone step double the former diameter. /° 
Similar remarks apply to the 18in. size. 


rameter of greatest & least cone step, € width of step ¥ 
(when the cone is mounted on the spindle) with 
height of cen 


b 





a 7 


@ steps. 


Diameter ofgreatest & least conestep/in inches) 
Mdth of step(in inches, 


6 & 10 12 
Height of centres{in inches) 


iS “6 


Fig. 17-CONE DIAMETERS AND WIDTH 


Comparisons of these belt widths, which it should be 
again pointed out are based upon an effective tension 
double that which Herr Gehrckens recommends—with 
the spots from practice, plottedin the upper part of Fig. 17 
—show that the belts at present supplied are only capable 


ro, Three, Four, and Five Steps Mounted on the Spindle, Two 


























The general conclusions to be drawn from Table VII. 
are as follows :— E 

A 6in. belt is required to take the standard cut at its 
proper speed upon a 6in. lathe when there are two back 
gears, and a 5in. when there are three, irrespective of the 
number of steps upon the cone. The ratio of the greatest 
to the least number of spindle speeds is taken as given in 
Table V., and in agreement with ordinary practice for a 
general purpose lathe. Now, it is obvious that in special 
purpose lathes, where that ratio need not be so large, if 
the same number of changes of speed be supplied as in 
Table VII. the geometric ratio (r) will be correspondingly 
less, and ( V:), the least belt speed, correspondingly 
greater, and as the breadth (B) varies inversely as ( V: ), | 
the least belt speed, the necessary width of strap for the 
standard cut can be much reduced. 





~ * No, V. appeared May 5th, 





For a 12in, Jathe @ Tin, belt is necessary with two, and 





CasE Ia.—Two Back GEARS; m = 3. 
h 6in. 12in. 18in. 
Ny /N: 9-34 30-3 51-68 
No. of steps 4 2 3 4 5 2 3 ry ae 2 3 4 5 
No. of speeds s 12 18 24 30 12 18 24 30 12 18 24 30 
Geometric ratio ’... 1-226 1-140] 1-103 1-080) 1-363 1-223 1-160] 1-125| 1-432] 1-261 | 1-188| 1-147 
log. * ... 0883-0571} -0422 0385 | -1347  -0872 0644 | -0511 | -1558| -1008| -0747| -0592 
Ty ae SS ee 9 3 5 7 9 aa are age ae 
r2q-1 1-841 | 1-930 | 1-974 2-002 | 2-533 2-729' 2-823| 2.884 2-934 | 3-192 3-334 | 3-410 
Least speed of belt V. | 16-3 | 15-5 | 15-2 15 11-8 11 10-6 | 10-4 | 10-2 | 9-4 9 8-8 
Horse-power CHP 8-4 10-4 13-7 
B= ee... | Shin. | Gin | Gin, | Ghin. | gin. | Tin, | 7Hin, | Tin. | 7Bin, | Sin, | Sin. | Shin, 
1 “ 
Taking P = 50 75 100 
CasE 1),—THREE BACK GEARS; m = 4, 
h 6in. 12inz 18in. 
Ng/ Ni 9.34 30-3 51-68 
No. of steps 4 2 3 4 5 2 3 4 5 2 3 4 5 
No. of speedss ... ... | 16 24 32 40 16 24 32 40 16 24 32 40 
Geometric ratio r... 1-161 | 1-103 1-075 1-059 | 1-256 1-160 1-116 | 1-091 1-298| 1-188 1-136 | 1-106 
log. 7 ... 0649 -0423 | -0314/ -0250| -0989 | -0645 -0478| -0380 -1133/ -0746) -0554  -0440 
req-l 1-565 | 1-627} 1-660/ 1-679} 1-982 | 2-100 2-158 | 2-198 2-188 | 2-360| 2-443 | 2-489 
Least belt speed V; 19-16) 18-5 | 18-1 | 17-9 | 15-15! 14-3 | 18-9 | 18-65 13-7-1 12-7. 32-3 |. 12-06 
Horse-power CHP... | 8-4 10-4 13-7 
Taking P = 50 75 100 
B =| 4fin. Sin. , Sfin. | Shin. 5in. 5gin 54in. 58in. 5hin. 5gin. 6hin. 6jin. 





These belt widths have also teen plotted on Fig. 17, and marked 6). 


of from one-half to three-quarters of the power really 
required in these lathes; if even a moderately efficient use 
of the new steel is to be made. _ No doubt they are capable 
of taking heavy cuts, but certainly not at their most 
efficient speed. 

Belts so broad as those indicated in Table VIT. are both 
inconvenient to handle and lead to costly construction, 
owing to great length of headstock; and the conclusion 
seems inevitable that in lathes intended for high-speed 
steel, which have ordinarily wide ranges of spindle speed, 
it is bad practice to mount the cone on the spindle, so 
that the latter can be run single speed. 

Case II.—The cone is mounted on a back shaft and 
drives the spindle when running at its highest speed Ny 
(= =) through a gear of ratio R, , which gets greater 
b 


the larger the lathe. Provisionally we shall lay down the 
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rule that this ratio is to have such a value that the lathe 
belt speed shall not be greater than 3000ft. per minute 
when the belt is running on the largest step of the lathe 
cone, and the countershaft at its lowest speed. If the 
largest cone step is again denoted by A, it is found—see 
Fig. 18—that we may assume the law: 

RGM E innsi! Ak 05" sks ux eae 
for the relation between this diameter and the height of 
centres. The curve of this expression is shown in upon 
the figure (17); and we see that practice agrees with, or 
sometimes exceeds, the values it gives for sizes up to 
about 40in., whilst for larger sizes there is not much in- 
formation available. 

If m; is also, as before, the lowest lathe-cone speed when, 
i.e., the countershaft is running at its slower speed, and the 
belt is on the largest lathe cone-step; then the slowest 
belt speed (V, ), which is that which governs the design 
of the belt, as it then has to pull the standard cut on 


for high-spzed steel only; the cone being mounted 
upon a back shaft and driving the spindle when it is 
running at its highest speed through a 6 to 1 gearing; 
Gehrckens’ figures assumed for the effective belt tension. 
The number of cone-steps, four; of countershaft speeds, 
two; the number of back gears, three. Then the geo- 


metric ratio is 
1 


r= (N,/N:)o=1- = 84°31 = 1-191 
-1 = 2°23. Also A = 12 x 183 = 82. 
x X 32 x 6 x 2400 

7120 X- 2°28 x 18 

The effective belt tension is: 

P= J/A(75+-°1V,) = 5°65 x 12°5 
p = 950C.H.P. _ 550 x 18°7 

PV; 70 x 50 

B = 24", say, vide Table VIII. 


v4 


and 
Then 


Vvi= = 50 ft. see. 


= 70 lbs. /inch. 


Therefore : == 2°46 


TasB_E VIII.—Tuable of Belt Widths for Lathes with a Cone of Four Steps Mounted on a Back Shaft, and Geared to the Spindle— 


at the Highest Speed of the Latter—by One ov Move Pairs of Wheels of Ratio, Ro = - 


Two Countershaft Speeds, Effect of Altering the Number of Back 
Standard Cut. 


1 , 3 
2 4 


16 


No. of back gears ... 


Mm ... 


No. of speeds s... = 24 32 


22: 1-168) 1-1 


222; 1-140) 1-102 


= 1. 
-0871 


.. | 4-97 | 2-50 | 1-97 


Geo. ratio + 


= -0568) -0421 


log. P.2. 


y2q-1 2-91 


¢ 
4 tol 6 to 1 


20 | 


Belt speed V, ... 
Largest cone step A = 


| 40 | 50 
32in. 
P (Gehrekers) ... 50 | 5 5 | 51 71 
Belt tension per inch 
CHP .... 


Belt width B 


13-7 





3hin. 


* Double 





work of face-plate diameter, and at its proper speed for 
high-speed steel, is got from :— 
= zAm = tA R, Ny 
12x 60 «12 x 60 x r*4-1 
as before; for nm, = R, Ng and m = n,/ r24-2. 
Now R, is to be determined by the condition that 
= 50 ft. per sec. So that: 


R, = 
Z zAN, 
If we take the numbers of speeds, of cone-steps, and of 


(23) 


Vi 
(24) 


least cone step & width of ste, 
med shaft) d 


Width of 
Step 
Dia. of 
op Step 


o010.0fF 
bottomstep 


Diameter ofgreatest ¢ least cone step/in inches) 
Width of step/in inches) 


6 12 18 2 30 36 42 48 54 60 
Height of centresiin inches 


Fig. 18—CONE DIAMETERS AND WIDTH 


back gears as indicated for the various sizes of lathe in 
Table VIII. above, the corresponding geometric ratios 


for these sizes and conditions will have the values there | 


given; and r?4-1 will be known. Now, putting V; = 50, 
A = 12h, and Ny = 2400/, as before, we get— 
For a 12in. lathe R, = 4 
18in. 6 
24in. 6 

stn ., 9. 

It may be remarked that for all these sizes (and a least 
belt speed of 50ft. per second), 

Ry = h/ (m — 1) (25) 
or the single-gear ratio is, in this case, equal to the height 
of centres in inches, divided by the number of back gears. 

We may now work out 4 numerical example under the 
conditions just specified, and then tabulate the results of a 
number of other cases obtained in precisely the same way. 

To find the width of belt required for an 18in. lathe 


” 


” 


21 
-0669} -01497 


2.23 


—, Height of Centres. Number of Back Gears. 


m — 
Gears upon the Low:st Belt Speed and upon the Size of the Bat for 


35 
67 
60-16 


24 
100 


Line No. 


i 
4 5 


32 


410 
1-14] 1-11) 


-0574 


1-132) 1-102 1-19: 
0423 0778 


2-00 3. 


1-181 
- O45€ 
2-08 


49 | 2-52 


of width taken at 70lb. throughout except... 


2hin. 


thickne:s. 


Table VIII. gives the results of such calculations for 
12in., 18in., 24in., and 36in. lathes, taking one, two, three, 
and four back gears. 
| If we compare the belt width so obtained with those 
plotted in Fig. 18, we find them, on the whole, smaller than 

usual in practice, notwithstanding the fact that the horse- 
power postulated is in excess of that ordinarily allowed. 
This is due to the high belt speed—3000/t. per minute— 
allowed upon the lathe belt. If we go further into the 
question we find that such a high belt speed produces 





18in, 
134 


34-5 


| No. of back gears 1 


| m 2 


No. of speeds S 16 21 32 24 32 


Geo. ratio r 1-222 1.140 1-102 | 1-168 1-121 


-O871 -Q568 -0421 -0669 


2-50 


| Log. r 
| 2q-1 
ic 


1-97 2-94 


1-201 1-156 1-259 


16-7 | 
taken at 60 lb. thr/ ough ont 


3} | 


P (Gehrckens) 


B 





95 | 


“5 | 
} 


-3 
vy 


countershaft and main shaft speeds of revolution which 
are altogether too high. Thus we have :— 
is 3q-1 

Tr “é 


Vi = (26) 


Vy — = 
ies 

“ Vy =1°7 Vi = 85ft. per sec. if r 
lathe, three gears.) 


As FE. = 28/1°156 = 24-2", .°. 


1:102 (12in. 
85 x 12 
7X 24:2 


Ny = 
revs. per sec. 
Or the highest cone revs. is 920 per minute. 


The highest countershaft revs. is 920 “ 


800 revs. per minute. 

Such a speed is only admissible if the counter cone is 
| mounted upon the shaft of an electric motor, and it is 
| because such a method of working, although not as yet 
| generally adopted, appears to offer certain advantages as 


| regards not only first cost, but also running expenses, that , 


-0497 


the belt widths obtained under the present conditions, 
and stated in Table VIII., have been allowed to stand. 

lt is now proposed to fix R, in another way. In 
Table VIII. the small belt widths obtained are at the ex- 
pense of a very high speed of countershaft revolution. 
We may now reverse the process, and fix the allowable 
lathe belt speed from a consideration of the possible or 
usual speed of revolution of the countershaft. Assuming 
a linear speed of the main shaft to countershaft belt of 
3000ft. per minute, the speed of revolution of the latter 
depends upon the size of the (smaller) pulley diameter 
allowable. Obviously the larger this is the more econo- 
mical for the purchaser, as the smaller his belt will be 
and since the belt will be replaced many times during 
the lifetime of the pulley, the less the weight of leather 
to be renewed the less the maintenance charge. 

Taking the smaller countershaft pulley diameter 
at 7 Vh, we obtain the values of the higher countershaft 
speed, ¢,, given in line 9 of Table IX. We then obtain 
R, as follows :— 

gin'k 
m _ ¢ AJE _. ar . 
Ny Ny Ny 

A is maintained as before, equal to 12 4} —see curve in 

Fig. 17. Thus we find— 


R, 


e~it 
_wX 12ht x 50x 12 r * 

720 729-27 Wh 
44°7 
hs 
and this is given in line 12 of Table IX. 

Gehrckens’ constants for the allowable belt tension can 
now be worked out. They are found to vary but little, 
and an average value of 60 Ib. per inch of width has been 
taken for all sizes. The formula BPV = 550CHP 
now gives B, and this is tabulated as line 13 of Table IX. 

The values have also been plotted in Fig. 18, and it is 
not a little surprising that they approximate almost to a 
linear law passing through zero. 

A roughly approximate formula of very great simplicity 
seems to meet all cases up to 24in. height of centres, 
namely— 


x 


Vv, = 


rAR,N, 
T2744 — 4 
Vv; (27) 


re 


h 

m 
where B is the belt width—double thickness—h is the 
height of centres, and m is one more than the number of 
back gears supplied. 

For larger lathes the belt widths required for pulling 
the standard cut on face-plate diameters, at their appro- 
priate speeds, become impossibly great; and this is taken 
to indicate that for lathes above 24in. centres the proper 
mode of driving is by an all-gear head driven through a 
single pulley at high-spzed, or by an electric motor. 

As compared with the widths of belt given in Table VII. 
for cones mounted directly upon the spindle, Table IX. 
shows the great advantage to be gained by interposing a 
gear or gears between cone and spindle, even for the 
highest speeds of the latter, so that the cone can never be 
coupled directly to it. Even if we allow, as was done in 
Table VII., double Gehrekens’ values of the proper 
tension, belts of quite impracticable widths are necessary 
for all but the smallest sizes of lathe in the single-speed 


(28) 


TABLE IX, 


36in. 
67 |Line No. 
69-16 | 


3 
H 


| 
| 

24 24 | 32 | 40 

| 


32 
| 


1-181 1-132) 1-102 1-195} 1-141 1-111 


-0722 -0536) -0426 0775] +0574 -0456] 


3-49 | 2-52 2-08 


2-00 


| 
| 
| 


1-158 1-303) 1-219 1-170 


af 
5-6 | 5-2 


286 286 


ier 
| 3 


design if anything like the power is put in which the new 
steel can make use of. 

It would therefore appear that the single-speed design, 
with cone mounted on spindle, is incapable of giving the 
results which should be expected by purchasers, except 
for the smallest sizes of lathe—certainly not larger than 
Yin. centres. 

For all sizes from Qin. to 24in. height of centres a gear 
should be interposed between cone and spindle, even at 
the highest speed of the latter. 

For sizes of lathe above 24in. centres it will be better 
to abandon stepped cones altogether, and to secure all 
variations of speed by means of clutches and gears only— 
“all-gear head ”—the lathe being driven by a belt upon a 
single pulley of large diameter running at a high speed. 
The belt may then run at a speed of 3000ft. or 4000ft. per 
minute, and an effective tension of 100]b. per inch of 
width may, according to Gehrckens, be allowed with 
the best economical results. 

This is the case which we shall examine next week. 
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THE CARGO FLEET WORKS. 
No, I, 


For some time now the works of the Cargo Fleet Iron 
Company have been under reconstruction. It will be 
many months before these works are fully engaged in 
doing what they are being prepared for, but the altera- 
tions and additions have advanced to such a stage that 
an excellent idea uf what they will be like when com- 
pleted may be formed. The old works made pig iron and 
nothing else. The new works are intended to pro- 
duce structural steel and to use up all the iron 
coming from their own blast furnaces. In fact, briefly 
stated, the general idea is that ore, limestone, and coal 
shall be brought on to the site, and that structural steel 
work only shall leave the works. That is to say, just as 
much coke will be made as is necessary for the blast 
furnaces, and all the iron will be converted into steel 
and pass through the rolls. A considerable amount 
of ingenuity has been exercised in planning the general 
“Jay out.” Jor instance, raw material comes in at one 
side of the works; finished material is to go out at the 
other side. There is a proper sequence of events—no need- 
less going backwards—and the whole combination will, 
when completed, form one of the finest examples of blast 
furnace and steel works in the world. It is not so 
much that anything specially different from other works 
has been introduced, but it is the combination on one 
site of what is considered at the present time to be the 
best practice in each particular direction. Looking back- 
wards we find Great Britain well ahead in the iron and 
steel trade. The country was for years in advance of all 
others. This was at the time when we could supply the 
needs of the whole world. Afterwards the demand rose 
in other countries, principally Germany and America. 
What happened then was that these countries decided to 
commence manufacture on a large scale themselves, and 
naturally enough they based their designs on the best 
practice obtaining here. They combined what was best 
in each place, and as a consequence started fair with 
works which were new, and which were each better than 
any one works in this country. As a result of this, and 
of the enormous increase in the demand for steel in 
America and Germany, the last few years have seen a 
remarkable development in the steel works abroad—a 
result highly creditable, and, in many cases, very profit- 
able to the manufacturers concerned. 

Exactly this same process has been carried out again at 
the Cargo Fleet Works. Here the new works springing 
up on the old site, and utilising as much of the old plant 
as is economically desirable, are to embody all the latest 
and best designs of both America and Germany. In 
these two countries the development of the ideas 
originally obtained in this country has nct, in every 
instance, proceeded in quite the same direction. In some 
works, perhaps, a slightly higher efficiency in one par- 
ticular direction has been obtained. At Cargo Fleet it 
has been the design of those entrusted with the recon- 
struction to seek out the best and most efficient 
methods of carrying out each process, and to adopt these. 
As a consequence, what do we find? The coal washer, 
capable of dealing with sixty tons of coal an hour, has 
come from Germany. The coke ovens are of German 
design, and made of German bricks. Every portion of the 
by-products recovery plant comes from Germany. The 
special equipment for the rapid and economical charging 
of the blast furnaces is of American design and make. 
The gas-blowing engines are of a type perfected in 
Belgium, and the gas washer is German. The steel- 
making process comes from America, and in the rolling 
mill itself the gencral plan is American, but the 
details of the engines are German. There is also 
much that is British. By the combination into a 
cosmopolitan whole of everything of the best in the 
various steel-producing countries of the world it is hoped 
that much of the ground we have recently lost by competi- 
tion will be regained. But however good all the plant may 
be, it would be but a waste of money to lay it down did 
not other circumstances combine to make the outlook of 
the Cargo Fleet Works favourable. The company con- 
trols the Liverton mines and the Mickleton limestone 
quarries. These have been in operation a great many 
years. The Cargo Fleet Works are built practically on a 
railway. Two lines of the North-Eastern—a main and a 
branch—actually traverse the site. There is half a 
mile of deep water frontage near the mouth of the 
Tees. Here there is already a jetty, which we under- 
stand is to be lengthened. Already it is long enough for 
vessels of almost any size to come either to load or 
unload. Full gauge lines traverse the works in every 
direction, and connect them with the railway, the jetty, 
and the dumping ground. There is an enormous area 
over which the slag can be spread, and which will be 
reclaimed from the river by this very means. The rail- 
way lines have been so laid out that the entrance of raw 
material and the despatch of manufactured goods may 
take place in the manner we have already indicated. 
Further than this, the works are situated in the very 
heart of a ship and bridge-building district, where there 
is always a large demand for steel sections. A radius of 
20 miles includes the sources of supply of both stone and 
coal for the blast furnaces. The supply of local ore 
owned by the company is said to be sufficient to last 
ninety years. From the raising of the stone in the mine, 
and throughout the whole process of manufacture, it has 
been the endeavour to secure every advantage that 
modern experience has produced. In all this, electricity 
and the use of blast furnace gas play leading parts; but 
brought into service, also, are steam and _ hydraulic 
power, and coke oven and producer gas. Hence the 
progress of the Cargo Fleet Company, which considers 
that it has a plant in advance of any other—a plant 
which, when working to its full, is expected to produce 
some 180,000 tons of steel a year—will be watched with 
keen interest by manufacturers, not only in this country, 
but all over the world. If it has the great success which 


everyone must hope it will have, then there is but little 
doubt that the experiment will be copied widely, and 
that the steel trade of this country will benefit thereby. 

It is our object to give to our readers in the following 
series of articles a description of these reconstructed 
works, and to explain the various processes which will be 
carried out in them. In the outset we would draw atten- 
tion to the two-page Supplement which accompanies 
this issue. Here at a glance may be formed an excellent 
idea of what may be considered as the first part of the 
works processes. In this are shown the blast furnaces 
with their accompaniments, and also the coke ovens. In 
the general view of the works will be seen a building on 
the left-hand side. This contains the coke washer. The 
coal is brought on to the site in railway trucks, and these 
are drawn by an electrically-driven haulage plant to the 
top of an artificial incline. The summit of this incline is 
high enough to command all necessary parts of the 
works—that is to say, the trucks when hauled to the top 
of the incline will by their own weight descend 
to the point for which they are destined, travelling 
on rails on a gently sloping gantry, which can be 
traced on the engraving throughout nearly the whole 
of its course. The first point of importance to 
be reached down the slope is the building on the left-hand 
side of the general view just referred to. Here the coal 
is dropped down into a V-shaped bunker, with screens at 
the bottom which arrest the larger pieces. These are 
broken by hammer into such pieces as will go between 
the meshes of the screens, the object being not to impose 
too great a strain on the machinery in subsequent opera- 
tions. From this bunker the coal drops into a pit, into 
which dips an elevator, which lifts the coal and delivers it 
into a Humboldt concentric screen. This has six distinct 
sizes of meshes, and the coal is in consequence separated 
into six sizes. The lumps are rejected and sent back to a 
breaker to be returned and elevated again later on to the 
screen. The dust is passed on to‘another part of the house, 
and will be referred to later on. The remaining grades 
are passed to the washing trays. Here the different sizes 
are agitated to a different degree, the washing water 
being given greater or less waves according to the size of 
the coal it is washing. When washed, the coal descends 
into a hopper and is elevated by a conveyor into a trough, 
through which it is forced by a right and left-handed 
spiral conveyor into hoppers about two disintegrators, 
whence it is taken by Robin’s conveyors to the coke oven 
coal stores. The dust mentioned as being separated out 
by the concentric screens is also delivered on to these 
conveyors, and on them to the stores. 

The path of the conveyor may be readily recognised in 
the engraving. First of all it ascends to a hopper, which 
is not at present in use, but which will be employed 
when a contemplated addition to the existing coke ovens 
is made. The coal store will be observed on the right of 
the engraving. It is situated in the middle of a long line 
of Kopper coke ovens, fifty being on each side of it. In 
order fully to understand the working of the coke ovens, 
our readers will find it convenient to consult the two 
engravings in the Supplement referring to this part of the 
works. These views are taken looking both ways from 
the centre of the length of the line of ovens. Between 
the two sets of fifty ovens is a space coming immediately 
below the coal store. Into this space can be run two 
tracks, each of which consists of a double box coal com- 
pressor of the Baroper type. In these there are trough- 
like boxes into which the powdered coal is delivered 
from the store overhead and compressed by a series of 
travelling stampers. The process is as follows :—There 
is a shoot delivering the coal, which can travel from 
end to end of each trough. Immediately behind this 
shoot, and capable of travelling at the same speed as it 
does, come the stampers. In this manner the troughs 
are filled with a tightly-compressed block of powdered 
coal, which is of a size exactly to fit into the coking 
ovens. When both troughs are filled the whole truck is 
run out on to the platform which runs along the front of 
the ovens. On this platform are laid two sets of rails,and 
on these the charging apparatus can travel. Arrived 
in front of the ovens which it is desired to charge, the 
compressed blocks of coal are pushed into these ovens, 
the doors of which are put on and sealed up with fire clay 
ready for the burning process. The whole of the opera- 
tions to which we have referred in the foregoing descrip- 
tion of the inclined coal-washer, compressor, and charging 
machine are worked electrically. In the coal-washing 
house one of the elevators is worked by a motor of 
140 horse-power ; a smaller elevator by a 10 horse-power 
motor; the elevator and disintegrator by a 50 horse- 
power motor; and the conveyor by a 25 horse-power 
motor. In addition to these there is an 80 horse-power 
motor for the washing water pump. All of these motors 
are compound-wound. The haulage plant—which, we 
may mention, was supplied by Ernest Scott and 
Mountain— is worked by a 100 horse-power series motor, 
and is very similar to the haulage plants supplied by this 
firm for coal and other mines. While on the subject of 
electric motors, we may mention that throughout the 
whole of the works there are at present installed some 
74 motors with a total horse-power of about 2610. Of 
these, 37, with a horse-power of 1728, are compound- 
wound motors, while the remainder are series-wound 
motors. We may, add that all the compound-wound 
motors, with the exception of three of 40 horse-power 
each, which are combined with some pumps hereafter to 
be mentioned, were supplied by Messrs. Brown, Boveri, 
while all the series motors, saving only the hauling motor 
already mentioned, were made by the British Westing- 
house Company. 

The coal when in the oven is burnt to coke, the neces- 
sary heat being obtained by the use of its own gas. The 
manufacture of coke in Great Britain has, as many of 
our readers will be aware, been carried out until quite 
recently in the old beehive ovens. The new system of 
production in air-tight or retort ovens—the construction 
of which will be familiar to those who have studied the 








descriptions of these appliances in our columns—has 









been developed so extensively on the Continent that at 
the present time almost the whole of the coke made there 
is produced in this manner. The advantages of the new 
system lie largely in the by-products in the way of 
chemicals obtained, in the saving for use in other direc- 
tions of a large percentage of the gas given off during the 
process of coking, and in an increased yield of coke from 
a given quantity of coal. It is claimed that in these 
Kopper ovens the increased make as compared with a 
beehive oven is as much as 10 per cent. The burning 
takes some thirty hours or more, and when it is com- 
pleted the slab of coke is pushed by an electrically-worked 
rammer through the side of the oven opposite to that in 
which the coal was pushed in. As the slab issues from 
the oven it passes through an encircling collar composed 
of water pipes with holes in their inner sides. It is also 
well sprayed with hoses, the consequence being that not 
only is the coke cooled, but it is also split up into 
pieces of convenient size. It then falls down an incline 
into trucks running on rails placed ready to receive it. 
In these it can be delivered either into the coke bins for 
the blast furnace, or into stock as may be required. The 
gas given off during the coking operation is almost 
identical with town gas. It contains a considerable quantity 
of tar and other matters. These are abstracted in the 
by-product recovery plant. The gas is collected in mains 
passing along the tops of the ovens, and is taken across 
above the platform to coolers cr condensers and scrubbers, 
as may be seen in one of the engravings. Inside a build- 
ing near by, and connected to these coolers and scrubbers, 
are a pair of electrically-driven Roots’ blowers working 
backwards, so that the gases are sucked through. In 
their passage they deposit the tarry compounds 
formed in the generation of the gas from the coal, 
and these descend in a constant stream into a pit 
close by. The tar is easily disposed of. The am- 
moniacal liquor also condenses, and flows down into 
auother pit, ready for treatment, and to be used in the 
production of sulphate of ammonia. This is brought 
about, after certain purifying operations, by the addition, 
in conical wooden vessels suspended from the roof of the 
chemical building, of sulphuric acid to the liquor. The 
finished compound is then stored in bins in an adjoining 
building. In the building containing the Roots’ blowers 
are further purifying arrangements which complete the 
work done by the first set of condensers and scrubbers. 
The tar and liquor from these are treated in the same 
manner and in the same building as already described. 
Meanwhile, the purified gas is utilised for two purposes. 
Rather less than half of it is required for the coking 
process. The remainder is led away in pipes to a gas- 
holder, from which two gas engines in the power-house, 
hereafter to be mentioned, draw their supply of gas. The 
amount of power which will be available over and above 
the needs of the coke ovens when the plant is in full 
operation will be some 3000 horse-power. At present 
the gas engines do not require as much as this to drive 
them. The gas taken back to the ovens is under 
complete control. The amount delivered to each oven 
can be regulatéd to a nicety. The coke oven plant has 
been designed for a weekly output of about 2500 tons. 
The estimated profit on the by-products for a plant of 
this size is about £20,000 a year, and, taking the working 
of the present plant as a basis of calculation, all expecta- 
tions, so we are informed, will be realised. Thus far our 
description has reached the termination of the first 
process, as it were, in the manufacture of the steel. As 
has been intimated earlier on, the works have been 
designed to be self-supporting, that is to say, just so 
much coke will be produced as can be consumed, and 
just so much iron smelted as can be made into steel and 
rolled into joists. At present the steel plant is not at 
work, and pig iron only is being made, so that no accurate 
idea can be formed of whether anticipations will be 
realised in every direction. In a later issue we shall deal 
with other portions of the works. 








THE TREATMENT OF SEWAGE SLUDGE. 


At a meeting of the Manchester Section of the Society of 
Chemical Industry, held on the 5th inst., Dr. J. Grossman 
read a paper on ‘‘ The Recovery of Products of Commercial 
Value from Sewage Sludge.’’ The Corporation of the City of 
Bradford, after having unsuccessfully tried several well-known 
processes for extracting the fat from their sludge by volatile 
solvents, consulted Dr. Grossmann in this matter, and 
engaged him, in 1903, to prepare plans and specifications for 
recovering the fat from their sludge by distillation. This 
installation, capable of dealing with 16 tons of sludge per 
twenty-four hours —i.e., one-fourth of the tctal Bradford 
production—is now in operation, and the working expenses, 
including depreciations and interest, come altogether to £4 
per day. Dr. Grossmann gave an interesting account of the 
principles on which he prepared his design frem the some- 
what deficient data at his disposal, and the means he 
adopted to guard against the risk of explosions and other 
contingencies. The apparatus works without producing any 
objectionable odour, and yields about seven tons of manurial 
residue per day, containing, besides free carbon, 2 per cent. 
nitrogen, equivalent to 8 per cent. sulphate of ammonia, as 
well as 24 per cent. of phosphate of lime. The average 
quantity of fat in Bradford sludge should be 25 per cent. 
For some reason, however, the sludge placed at Dr. Gross- 
mann’s disposal was taken from the settlings of a storm- 
water tank, and contained only 5 per cent. Even with this 
small percentage the value of the residue and the grease 
recovered more than compensated the working expenses, and 
as such a small quantity of fat can be found in many 
domestic sewages, it is claimed that the process should be 
applicable in a great many localities. Amongst other pro- 
ducts of distillation are ammonia and organic compounds, 
and so far Dr. Grossmann has isolated from the latter 
butyric, propionic, and acetic acid, whilst he has also found 
strong evidence of the presence of organic bases. He expects 
that these organic compounds will form an important item 
in the revenue derived from the distillation of sewage sludge, 
and that in some cases it might be advisable to conduct the 
operation with a view to obtaining the maximum amount cf 
these products, though by doing so some of the grease might 








be decomposed and lost. 
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GREAT WESTERN LOCOMOTIVES AND 
THEIR RECENT WORK. 
No. I. 
By CHar.es Rovus-Marren, 

PROBABLY on no other railway in Great Britain are so 
many important and valuable experiments in locomotive 
engineering simultaneously in progress as on the Great 
Western at the present time, under Mr. G. J. Churchward’s 
direction. The Great Western, as yet, stands alone 
among British railways in having given a trial to the du 
Bousquet-de Glehn type of four-cylinder compound 
express engine, which so long has been doing on the Euro- 
pean Continent work previously unequalled in all-round 
excellence. The performances of La France, the British 
pioneer of this type, during the twelve months in which 
she has been at regular work, have proved, I believe I am 
warranted in saying, wholly satisfactory. It has been 
stated on high authority that La France has shown her- 
self more powerful than any other four-coupled engine 
previously seen on Great Western metals, notwithstanding 
that the British engines have larger adhesion weight. 
And it is noteworthy that the new engine, Albion, specially 
built at Swindon, to run in comparison with La France, 
was given an extra pair of coupled wheels, thus gaining 
ore than 50 per cent. in respect of adhesion, as well as 
4iin. extra length of piston stroke. The only point, 
indeed, in respect of which these two competing engines 
bore at all closely any resemblance consisted in the 
steam pressure, which was 225 lb. per square inch in the 
case of Albion, as against 228 lb. in La T’rance. It must 
be recognised as a very impressive testimony to the 
efliciency of the French type, as demonstrated during 
three years of Continental work, that it should have been 
found requisite to provide a British engine of such enor- 
mous size and power, and of such exceptional capacities 
in other respects, to run the comparative service in order 
that the French and English engines might compete on 
anything like equal terms. 

In the columns of Tuk ENGINEER I have been able to 
describe several personal experiences of the good work 
done by La France. It was unfortunate, however, that 
on none of the occasions when I travelled with her 
did it prove feasible to give her anything like the load 
that would have been at all a fair test of her capabilities. 
That is to say, I have never seen La France on a load of 
300 tons, but I have recorded the work of her sister 
engines on the French Northern Railway, and they made 
nothing of loads considerably exceeding that limit on 
roads a great dea] heavier than that length of the Great 
Western main line upon which La France has been 
regularly employed, while the booked speeds in the 
French case were much higher. A sister engine on 
the French Northern Railway found no difficulty what- 
ever in maintaining a start-to-stop average of 60 miles 
an hour with 360 tons behind the tender on a road which 
included a 13 miles continuous rise at 1 in 200 and 
10 miles at 1 in 333. On one case, however, hauling a 
special train weighing over 300 tons, La France ran from 
Exeter to Bristol, a distance of 754 miles, in 72 minutes 
from start to stop. This distance begins with a 20-mile 
climb, the last 2} miles at 1 in 115 continuously, and 
this rise was ascended in 22 minutes from the start. 

But the introduction last summer of non-stopping runs 
between Paddington and Plymouth, a distance of 246 
iniles, introduced a new phase of work. La France was 
employed on this service in turn with the Swindon-built 
engines of various types, and performed her part 
irreproachably. The loads to be hauled, however, on 
those non-stopping trains were relatively light, never 
exceeding seven of the large bogie vehicles, or a maximum 
of about 180 tons behind the tender. The non-stopping 
express was, in fact, a strictly “limited” one. On the 
other hand, the continuance of the engine’s duty west of 
Newton Abbot brought in an entirely new and difficult set 
of conditions, in the shape of the severest grades over which 
any genuine express is expected to work in the whole 
world. When it is mentioned that one of these rises at 
the rate of 1 in 41 for 24 miles continuously, while 
another is as steep as 1 in 40, and several are steeper 
than 1 in 50, it will at cnce be seen what arduous work 
is imposed on a locomotive hauling a fast train, and how 
imperatively necessary it is that an abundant adhesion 
weight should be provided, especially when driving wheels 
of a diameter so large as 6ft. Sin. are employed. In the 
ordinary Great Western practice engines are changed either 
at Exeter or, if the train stops there, at Newton Abbot, the 
westward running being taken up by locomotives with 
5ft. 8in. coupled wheels. It is rather remarkable that 
La France, with her 6ft. 8in. wheels and her piston-stroke 
of only 25}in., should have been able to hold her own 
with other engines having smaller wheels and longer 
piston-stroke. But well as she performed even on excep- 
tionally steep grades, it was abundantly evident that her 
usefulness would be greatly improved by larger adhesion 
weight, if she were required to do any fast and heavy 
work over such grades as those just specified. Accord- 
ingly, it being decided, as the result of her last year’s trial, to 
order two more engines of the same type, it was deemed 
advisable, while adhering strictly to the type, to employ 
the larger dimensions introduced by Monsieur Solacroup 
when he adopted this type for the Paris-Orleans Railway. 
Two new du Bousquet-de Glehn compounds now in 
course of construction for the Great Western Railway will 
therefore be slightly larger in almost every respect, save 
wheel diameter and length of piston-stroke. There will 
be a larger boiler and larger cylinders, both high-pressure 
and low-pressure, and, above all, an increase in adhesion 
weight from 33 tons, as in the case of La France, to 
39 tons. It will be very interesting to note the effect of 
these enlargements. The two new French engines are 
expected to be at work in the coming summer. 

Meanwhile Mr. Churchward, recognising that no satis- 
factory basis of comparison could be found between two 
engines differing so widely and radically as Albion and 
La France—the one six-coupled, the other four-coupled— 

has eliminated the main point of difference by removing the 





trailing pair of 6ft. 8in. coupled wheels, and substituted a 
pair of smaller carrying-wheels, thus converting the 
engine into what is known as the “ Atlantic,” or “4-4-2” 
type. As thus altered—although still possessing consider- 
ably more adhesion weight than the French “ Atlantic ” 
La France—Albion will be able to provide results in com- 
parative working that must necessarily be interesting, 
and should also prove both instructive and valuable. It 
will be noted that, treating the two different engines as 
regards their main characteristics, while both have 
approximately identical boiler power and steam pressure, 
La France has two high-pressure cylinders, 133 by 253, 
and two low-pressure cylinders, 22; by 25}, whereas 
Albion has two high-pressure cylinders, each 18 by 30. 
Here, then, is offered a very good opportunity to compare 
the practical working of two strongly different systems. 
Further, I learn from Mr. Churchward that he has already 
constructed three more ten-wheeled engines of the 
“ Atlantic ’’ type, practically sister-engines of Albion as 
converted into the “ 4-4-2” order of locomotives, while 
he has in hand six more of the other ten- wheeled type—the 
“4-6-0,” or six-coupled, with leading four-wheeled bogie. 
Some of these have 225 lb. of steam pressure per square 
inch, like Albion, thus approximating to the 228 lb. of 
La France; others the standard Great Western pressure 
of 200lb. Here, again, there will be an opening for most 
instructive comparison. I also learn from Swindon that 
a further batch of “ AJbions” has been put in hand, ten 
in number, to be ready for the coming tourist seasons. 

If one may judge from these facts, it would appear that 
the era of the eight-wheeled express engine is over on the 
Great Western, as is also that of the single-wheeler— 
notwithstanding the superb performance of Duke of 
Connaught in the “record” run of May last—and that 
all the Great Western express engines of the future will be 
ten-wheelers, either of the 4-4-2 or the 4-6-0 order. The 
advantages of the design are so manifest as to outweigh 
the unavoidably larger prime cost of ten-wheeled locomo- 
tives. For the additional pair of coupled wheels in the 
4-6-0 class gives a valuable increment of adhesion, while 
in the case of the “ Atlantics,” or 4-4-2 class, the addition 
of a pair of small trailing wheels enables a much larger 
fire-box to be used, and the four-coupled wheels are placed 
in their most advantageous position for traction purposes 
and for promoting steadiness of running, viz., midway in 
the engine length and close together, so that the rigid 
wheel base is minimised. With the French compound 
engine La France, the large non-compound “ Atlantic” 
No. 171 Albion, and the three sister engines of the latter, 
Nos. 172, 173, and 174, recently out, the Great Western 
has five of the 4-4-2 class in service, to which will be 
added twelve more when the two larger French compound 
engines—Paris-Orleans class—and the ten more non- 
compound “ Atlantics” of the Swindon build, shall be at 
work. Two of the six-coupled bogie ten-wheelers, Nos. 98 
and 100, have long been doing regular duty, and six more are 
being built, which will make eight in all. Adding these to 
the eight “ Atlantics ” will give the Great Western a total 
of 25 ten-wheeled express engines available for the heavy 
tourist service of the coming summer and autumn, a 
service which it is the wise and enlightened policy of the 
general manager, Mr. J. C. Inglis, to develop to the 
utmost possible extent. 

A few of the more striking features of these new 
engines call for special notice. In the first place, there is 
their great weight, which in all these cases exceeds 
70 tons in working order, with the single exception of 
La France, which weighs 66 tons. The two larger de 
Glehn compounds of the Paris-Orleans class now under 
construction will, I understand, weigh approximately 
73 tons each, and so will have no rivals in weight on 
British metals, unless it be in Mr. M‘Intosh’s two largest 
Caledonian ten-wheelers, Nos. 49 and 50, and Mr. Wors- 
dell’s ten North-Eastern “ Atlantics,” which weigh about 
the same amount. But when it is remembered how few 
years have passed since 50 tons weight in working order 
was considered enormous—when, indeed, it is recollected 
that even ten years ago we had no express engines of 
such weight—the progress this country has made in the 
size of its locomotives will be recognised as very remark- 
able, and so far as my own observations go, although 
I am not at present prepared with any precise statistics 
in proof, I have reason to believe that the increment of 
power attained in the newer engines is still larger 
proportionally than the increase in weight, while the 
economic advantages gained through dispensing with 
piloting and duplication, and therefore being able to 
accomplish a given amount of work with far fewer hands, 
are too obvious to need demonstration. The Great 
Western was the first of our British railways to employ 
an engine weighing over 68 tons, No. 100, William 
Dean, the latest type introduced during the locomo- 
tive - superintendency of the eminent engineer whose 
name she appropriately bears, being the pioneer of the 
new order. Her name, it need hardly be said, was given 
to her by Mr. Dean’s successor, Mr. Churchward, who 
soon brought out a second and very similar engine of 
the 4-6-0 class, but with a larger boiler of the wagon- 
top type, and several other modifications. No. 100 has 
since been rebuilt with a wagon-top boiler and other 
alterations, so as to make her an exact counterpart of 
No. 98. The third 4-6-0 compound engine, No. 171, 
Albion, was, it will be remembered, similar to these 
when originally built, but considerably heavier, owing 
to the necessity of providing a stronger boiler, 
&e., to stand the enhanced pressure of 225lb. It 
is probably safe to assume that the Great Western 
Railway will for some time to come be the only one in 
Britain to possess more than twenty engines, each weigh- 
ing 70 tons or upward. Perhaps I may be permitted to 
remark in passing upon the foolish and misleading 
custom ohh so largely prevails of adding the weight of 
the tender to that of the engine and describing the two 
vehicles, as they practically are, as one weighing so many 
tons. Seeing thatthe majority of the tenders used on the 





London-Carlisle or London and North-Western section 
of the West Coast Anglo-Scottish route weigh only 25 








tons, whereas some of those used on the Caledonian 
section weigh over 50 tons, it will at once be seen whata 
fertile source of confusion and misunderstanding exists 
in this unscientific habit of putting horse and cart 
together into the scales to determine the weight of the 
horse. 

A second salient feature to be found in all the British- 
built non-compound ten-wheelers on the Great Western 
is the relative small bores of the cylinders. ll are only 
18in. in diameter. In other words, the cylinder bore 
is the same as that adopted by Sir Daniel Gooch in his 
express engines for the same railway in the year 1845— 
sixty years ago. I am now, of course, referring to the 
date of the design ; the engine itself, which bore the name 
Great Western, did not come out until early in 1846. 
It is not a little remarkable that after all this lapse of 

ears, and having in view the numerous instances of far 
arger diameters being tried, this size should still be found 
by Mr. Churchward adequate for all the requirements of 
a railway which latterly has deservedly enjoyed the distinc- 
tion of being one of the smartest and most progressive in 
the kingdom. The fact is certainly significant. Other 
engineers and other railways have tried the followin 
cylinder dimensions :—18}in., London, Brighton, an 
South Coast, North British, Glasgow and South- 
Western, Caledonian ; 18}in., London and South-Western, 
Midland, Great Central; 183in., Great Northern; 19in., 
practically every main line in the kingdom; 19}in., South- 
Eastern and Chatham; 193in., London and North- Western, 
Midland, North-Eastern, Great Central, Caledonian, and 
Highland ; 20in., Great Western, North-Eastern, Cale- 
donian; 2lin., Caledonian. But Mr. Churchward finds 
18in. sufficient for engines which have to run trains 
weighing over 300 tons at average speeds up to 59} miles 
an hour. ing this in mind, and knowing as the 
result of actual observation that the work required by 
these 18in. cylinder engines is actually done, and is done 
most satisfactorily and with comparative ease, some 
important reflections are suggested as to the wisdom of 
the great enlargements of cylinder diameter which have 
often been employed. 

On the other hand, Mr. Churchward has increased the 
length of his cylinders to an extent unknown in modern 
British locomotive practice, or indeed in British practice 
at all, save only as a temporary experiment speedily 
abandoned. I refer, of course, to the Bouch engines, 
subsequently re-numbered 1268, &c., on the North-Eastern 
Railway, which originally had outside cylinders 17in. by 
30in., but were rebuilt with inside cylinders 17in. by 26in. 
Mr. Cbhurchward has definitely adopted a cylinder-length 
of 30in. in all his newest classes of engines, including 
three classes of express—the ‘‘ County” class, which are 
eight-wheeled, and the “ Atlantic ” and six-coupled bogie 
classes—all of which have cylinders 18in. by 30in. and 
6ft. 8in. coupled wheels; also in his “Consolidation ” type 
of heavy goods engines, and in his largest tank engines. 
This great length of cylinder, which also, of course, 
involves a corresponding length of piston stroke, has one 
advantage that is practical and obvious and certain— 
enhanced leverage and consequent augmentation of trac- 
tive power—and another which has been claimed for it, 
but which has yet to be demonstrated as “ practical 
politics,” viz., that it affords an adequate substitute for 
compounding by reason of the enlarged capacity for 
expansion of steam which is thus obtained. Whether 
these advantages, practical and thooretical, may be 
attended with drawbacks in the shape of increased wear 
and tear is a question also still unsolved. Its solution 
by means of experience will be of the deepest interest to 
engineering science and railway economics. 








IRRIGATION IN CANADA. 
(From a Canadian Correspondent.) 

From the eastern foot-hills of the Rocky Mountains, at 
a point about 15 miles south of the boundary between 
Canada and the United Statez, a ridge or height of Jand 
starts-out in an easterly direction, crossing over into 
Canada, and running nearly parallel with the international 
boundary, about 40 miles north of it, for a distance of 
something over 400 miles, thence turning in a south- 
easterly direction through North Dakota. A similar 
ridge runs out from the mountains at a point about 300 
miles north of the United States boundary, in a north- 
easterly direction, traversing the great peninsula towards 
the Hudson Bay. Between these two ridges lies the basin 
of the Saskatchewan, subdivided into the main valleys of 
the North and South rivers, with the affiuents of these. 
This is the prairie country which in the early part of the 
last century was known as Rupert’s Land, latterly 
attached to the Canadian Federation as the North- 
West Territories, and on the 1st of July to become 
organised provinces of the Dominion. If the measure 
now before Parliament is passed in its present form, the 
Province of Alberta will comprise the territory lying west 
from the fourth grand meridian—line 110. of west longi- 
tude—to the easterly boundary of British Columbia; and 
the territory extending easterly from that meridian tothe 
westerly boundary of Manitoba will constitute the Pro- 
vince of Saskatchewan. 

The area of land embraced in the basin of the Saskat- 
chewans is approximately 150,000,000 acres. Of this 
perhaps one-third may be described as sand or gravel, with 
a light covering of me not capable of producing any other 
crop than the wild grass which covers the entire country 
in the early part of the summer. But there are 100,000,000 
acres of rolling prairie land having a fertile surface soil 
of loam resting upon a cultivable clay, suitable in chemical 
constituents for the production of wheat and other cereals. 
The experience of the last twenty-five years has shown 
that good crops can be raised in rainy seasons, but there 
are periods of drought in which agricultural operations 
are unprofitable. In regard to rainfall there is an 
important distinction between the north and south 
valleys. Towards the north, the mountain ranges of 
British Columbia are traversed by deep valleys, notably 
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those of the Peace and Pine rivers, through which the 
moisture-laden breezes from the Pacific Ocean pour into 
the prairie country, ensuring equable and adequate pre- 
cipitation throughout the northern districts. Very 
different conditions prevail in the valley of the South 
Saskatchewan. This is shut off from the ocean winds by 
a huge rampart of mountains intersected only by narrow 
ravines or “canyons;” and west of the mountains there 
is the broad valley of the Fraser River, running north and 
south, which intercepts and precipitates a large share of 
the moisture coming inland on the sea breezes. 

In the South Saskatchewan valley and a south-easterly 
section of the north valley, with the 40-mile strip fronting 
on the United States and tributary to the Missouri 
basin, there is an area of something over 64,000,000 acres, 
designated in the Canadian Government reports as “the 
semi-arid region.” The easterly limit of this is shown on 
the official maps at 106 longitude from the United 
States boundary to a point a few miles south of latitude 52. 
The general level of this district rises from 2000ft. above 
sea in the easterly section to 3500 in the west. Records 
kept at observing stations for eighteen years show that 
the annual precipitation of rain and snow varies from 6in. 
to 15in.—the minimum report being from Chaplin, near 
the easterly limit of this district, at a point 2202ft. above 
sea, where the register gives 50in. as the total precipita- 
tion for nine years, equivalent to an annual average of 
5}in., or a monthly average of less than 4in. Going west 
towards the head of the valley the rainfall shows a con- 
siderable increase, and approaching the meuntains the 
general average exceeds 1din. per annum. 

The most important point established by the Govern- 
ment records is the regular alternation or recurrence of 
wet and dry periods, each extending over a series of 
years. Asa rule, this alternation comes every fifth year; 
that is, after four consecutive rainy summers there will 
follow four dry years. In the rainy summers the prairie 
soil is capable of producing marvellous crops, but in the 
dry years all vegetation fails. In the last thirty years 
farming operations have been attempted in many parts 
of the district, but without permanent success, except in 
valley bottoms, or in the vicinity of lakes or ponds 
supplied from the melting snow. It is now an acknow- 
ledged fact that good crops cannot be ensured in the 
seasons of drought, unless there is artificial irrigation. 

Of late years there has been a large influx of Mormons 
into the upper part of the South Saskatchewan valley. 
Many of these people had had experience in the cultiva- 
tion of irrigated lands in Utah, and they soon perceived 
that the same methods were necessary on the Canadian 
prairie. They built dams and constructed watercourses, 
with very little regard for engineering technicalities, but 
their efforts have been successful in every sense. Large 
tracts of land which were formerly available only as 
pasture for a few herds of cattle in the early spring and 
late in the autumn are now producing heavy crops of 
wheat and other cereals. The example set by these 
Mormon immigrants was quickly followed in other 
sections of the valley, and large areas were soon brought 
under cultivation. Associations were organised for the 
purpose of constructing irrigation works on a large scale ; 
and at the present time there are upwards of 500 miles of 
canals and ditches capable of supplying water throughout 
the season for an average of 1000 acres per mile. This 
does not include the extensive work now undertaken by 
the Canadian Pacific Railway in the vicinity of Calgary, 
which will bring under cultivation 1,000,000 acres of land 
included in the original grant from the Government. 

The total area in this region of land for which water 
supply is available in sufficient quantity to provide for 
irrigation throughout the crop season is officially estimated 
at 15 per cent. of the whole. This gives something less 
than 10,000,000 acres of irrigable lands, mainly in the 
western or upper end of the south branch. The works 
now under construction in this section will unquestionably 
cut off a large share of the water supply of the lower part 
of the valley, and many millions of acres will remain 
permanently unwatered, except in seasons of abnormal 
rainfall. These non-irrigable lands, in the words of the 
official report of 1903, “for all time to come must be 
devoted to grazing.” For this purpose the semi-arid 
lands are not surpassed by any part of the American 
continent; the wild grasses mature rapidly in the early 
part of the summer, and a little later the whole region is 
one vast hay-field. 

In this great treeless plain evaporation is very rapid, 
especially under the influence of the dry winds coming 
from the alkali deserts of the far south. The high 
altitude and the prolonged hours of sunlight in the 
summer months afford every facility for free radiation. 
A sudden lowering of temperature comes immediately 
after sunset, and a frosty night may follow after a day of 
almost tropical heat. These summer night frosts are 
said to be less prevalent in the irrigated districts. 

An international question of some importance has 
arisen in connection with the irrigation schemes in the 
40-mile strip bordering upon the United States, and 
within the southern watershed. The principal water- 
course of that district is the Milk River, which has its 
origin in a small lake south of the boundary, thence 
c-ossing over into Canada, and flowing easterly a hundred 
miles before finally turning southward. On the Canadian 
side there are large areas of prairie land, which can be 
fertilised only by the waters of this river, and on the 
United States side there is a similar stretch of country, 
which has a pressing claim upon the same source of 
supply. The Washington Government is undertaking 
very extensive work for the purpose of irrigating its lands 
in that vicinity, and has taken steps to provide the neces- 
sary head of water by building a dam across the outlet of 
the upper lake. This practically shuts off the supply from 
a hundred miles of Canadian territory. A Joint Commis- 
sion has lately been appointed by the two Governments 
to investigate and come to some understanding respect- 
ing this and several other questions of similar nature 
which have arisen from the alleged diversion of inter- 
national waters. 
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Science and Hypothesis. By H. Porncare, Member of the 
Institute of France. With a preface by J. Larmor, D.Sc., 
Sec. R.S. The Walter Scott Publishing Company, Limited, 
London. 1905. 

Monsieur Poincare has long been known as one of the fine 
mathematicians who have made inquiry into the mysteries 
of the universe. Although there is scarcely a formula or 
an equation in his book from first to last, it can only be 
read with full profit by those who are accustomed to 
mathematical modes of thought, and who are familiar 
with mathematical phraseology. 

The more carefully we read the book the less certain 
are we that we really understand what are the views held 
by its author. Professor Larmor puts this aspect of the 
work very neatly when he says in his preface: “If an 
appreciation might be ventured as regards the later 
chapters, they are perhaps intended to present the stern 
analyst quizzing the cultivator of perc ideas as 
to what he is driving at, and whither he expects to go, 
rather thau any responsible attempt towards a settled 
confession of faith.” These words apply to much more 
than the later chapters. We have, indeed, throughout 
the tone of an agnostic who has no settled faith in much. 
A work of this kind is an excellent antidote to that 
dogmatism which has in all ages distinguished the 
student, and particularly the student who has worked 
under some conspicuously able man. 

Our author begins, if not at the beginning, at least very 
far back, and he asks howit is that the primitive concepts 
have been formed, and why it is that we did not assume 
the existence of other things? From this we are naturally 
led up to geometries, and the reasons why non-Euclidian 
geometries have not found favour with mankind—such, 
for example, as two and four dimension geoiuetries. 
Whence do we obtain our ideas of space, on which the 
universe hangs? Here is his proposition: “ None of our 
sensations, if isolated, could have brought us to the 
concept of space; we are brought to it solely by studying 
the laws by which those sensations succeed one another.” 
Again, “If there were no solid bodies in nature there 
would be no geometry.” 

In dealing with force M. Poincaré takes a somewhat 
original line, closely resembling, in certain points, 
Herbert Spencer’s view. He holds that no attempt need 
be made to define it; all we have to do is measure it. 
“We do not require a definition of force; the idea of 
force is primitive, irreducible, indefinable. We all know 
what it is; of it we have direct intuition. This direct 
intuition arises from the idea of effort which is familiar 
to us from childhood.” 

Perhaps the most “ popular” chapter in the volume is 
that on the calculus of probabilities. The book might be 
sold with advantage at Monte Carlo. The following pas- 
sage is interesting, and states a truth new, we suspect, to 
a great many persons. Speaking of rouge et noir and 
roulette, he says:—‘If I watch a certain number of 
coups, observation will give me almost as many black 
coups as red. All the players know this objective law, 
but it leads them into a remarkable error which has often 
been exposed, but into which they are always falling. 
When the red has won, for example, six times running, 
they bet on black, thinking they are playing an abso- 
lutely safe game, because, they say, it is a very rare thing 
for the red to win seven times running. In reality their 
probability of winning is still a-half. Observation shows, 
it is true, that the series of seven consecutive reds is very 
rare, but series of six reds followed by a black are also 
very rare.” 

The book ends with a discussion of the electro-dynamic 
theories of Maxwell, Lorentz, Hertz, and others. Only 
those who have given much thought to the subject can 
expect to follow what M. Poincaré has written with profit. 
After all, he winds up his. book with the following 
suggestive words:—‘“I shall take care not to risk a 
prophecy which might be falsified between the day this 
book is ready for the press and the day on which it is 
placed before the public.” 

We have said that the book can only be fully utilised 
by a somewhat limited number of readers. None the less 
will it do good service to any fairly educated man, in that 
it will show him something of the mode of thought of 
original minds, and will reveal glimpses of concepts of 
the universe which possess much of the charm of 
novelty. It cannot fail to make anyone who can read it 
at all think, and think hard, along new lines, and this is 
no small thing to place to the credit of any book. 


SHORT NOTICES. 

Building Materials; Their Nature, Propctics, and Manufacture. 
By G. A. I. Middleton. London: B. T. Batsford. Price 10s net.— 
An interesting and instructive book, written with the prime object 
of supplying a text-book which will assist students in their study of 
this subject, but which can also be recommended to those who 
have long since finished their apprenticeship. The author deals 
with all classes of material, including stone, artificial stone, brick, 
timber, and iron of all descriptions. He commences by going to 
the very root of the subject by giving a short chapter on geology, 
thereby enabling the student to form an idea of the classification 
and general distinctions of different stones. A few chapters on 
lime, ceinent, mortar, fire cement, plaster, and concrete are given, 
together with the method of testing specimen pieces. The manu- 
facture and characteristics of all classes of bricks used for building 
purposes are described, the text being accompanied by well-drawn 
diagrams. The sections in which iron and steel are discussed have 
been carefully treated.’ Timber as a building material, its growth 
and structure, seasoning and preservation, is considered in Chapters 
XXIV. and XXV.. Besides the foregoing, which may be said to 
constitute the chief building materials, the author also deals with 
copper, lead, alloys, paints, colouring pigments, wall and ceiling 

pers, kc. Separate books could be written on most of the subjects 
dealt with in this volume, but we must say that there is quite enough 
in it to render it useful and instructive forall who are in any way 
interested in the subject. 

The Directory of Shipowners, Shipbuilders, and Marine Engineers, 
1905. - London: The Directory Publishing Company, Limited, 
3, Ludgate Circus-buildings, E.C. Sub. price, 5s, After publica- 
tion, 16s.—The third edition of the ‘‘ Directory of Shipowners, 
Shipbuilders, and Marine Engineers” has been thoroughly revised 
and brought up to date, and 120 pages more have been added, 


The directory is divided into six sections, the first containing the 
different indices, including an index to the names of shipowners, 
shipbuilders, and marine engineers, also another, the same as the 
last, but alphabetically arranged in order of towns, The ship- 
builders’ section is divided under the heads of British Admiralty, 
Board of Trade, Lloyd’s Register of British and Forvign Shipping, 
and Bureau Veritas. The shipbuilders’ and marine engineers’ 
section includes British Royal Naval Dockyards. A personal index 
to directors, partners, and chief officials of shipbuilding and marine 
engineering tirms and companies is also given, The information 
in the book is conveniently arranged, and will no doubt prove 
useful to all who are in any way connected with shipping. 


The Insulation of Electric Machines, By Harry Winthorp 
Turner and Henry Metcalf Hobart. London: Whittaker and Co, 
Price 10s. 6d.—'This book deals entirely with the insulation of 
electrical machines. The authors appear to have collected 
extracts from papers read before the various learned societies on this 
subject, and alsotrom manufacturers’ catalogues, toconstitute a large 
portion of their book. But this does not in any way detract from 
its value. Numerous tables are given of tests, and m a large num- 
ber of cases we are pleased to see that the results have been 
plotted graphically. There is an illustrated and instructive 
chapter on tools and accessories employed in insulating ; 
and a specification for insulating is included. In Chapter 
XXIII, is given a table of references relating to the practical com- 
mercial application of insulating materials, especially to electric 
machinery and apparatus. The appendix contains the results of 
some investigations carried out on insulating materials by Dr. 
Glazebrovuk at the National Physical Laboratory. 


A Text-book of Applied Mechanics and Mechanical Engineering, 
By Andrew Jamieson. Vol. II. Fourth edition. London: Chas, 
Grittin and Co., Limited. Price 8s. 6d.—We have just received 
the fourth edition of Vol. II. of this book, The general character 
is so well known that it is unnecessary to say anything about it 
here, This edition is quite up to the standard of former issues, 
and contains a quantity of new matter. ‘This new matter has been 
put in a large appendix, which, together with a special index, 
extends over 180 pages. A large number of the questions which 
are to be found at the end of each chapter include those that were 
set at the most recent examinations of the Institution of Civil 
Eagineers, the City and Guilds of London Institute, and the Board 
of Education, Anyone who is preparing for these or similar 
examinations will tind this book ot service. 


The Home Mechanic. By John Wright. London: John Murray, 
50a, Albemarle-street, W. Price 63. net.—This is a book written 
especially to help the amateur mechanic to solve the many difficul- 
ties encountered when he starts ‘‘ engineering.” In the tirst few 
chapters the author describes the more simple tools that would be 
required to start with, giving an account of their various uses. In 
the later chapters he describes the construction of more complicated 
apparatus, such as lathes, model engines, chucks, &c. Every- 
thing is carefully explained, and care has been taken to avoid 
technical terms that may confuse the amateur. The numerous 
illustrations given are good and clear, and to those for whom the 
book was written we can recommend it. 

A Text-book on Roofs and Bridges. By Mansfield Meriman. 
London: Chapman and Hall, Limited. Price 10s, 6d.—The popu- 
larity of this work may be judged from the fact that it has now 
reached the sixth edition. in order to bring it up to date, and to 
meet modern requirements, the book has been re-written. 
Historical and critical notes have been introduced, also illustra- 
tions showing the best modern practice. A quantity of new 
matter has been added, including portal and sway bracing, bridge 
members and floors, and plate girders. Compared with the fifth 
edition, the number of chapters has increased from six to 
eight, and the number of pages from 191 to 326, The number of 
illustrations has been nearly doubled. 


The Export Merchant Shippers’ Directory for 1905, London : 
Dean and Son, Limited, Price 15s, 6d. net.— We have just received 
the fortieth annual edition of the ‘‘ Export Merchant Shippers 
of Great Britain and Ireland.” The general arrangement is the 
same as in past years, but the book has been carefully 
revised. It is so well known that it is only necessary here 
to give a brief summary of its contents. These include a list of 
Lloyd’s agents and signal stations throughout the world ; Customs 
tariff in English and French ; complete shipping list ; alphabetical 
list of exporters ; list of trade marks; and alphabetical list of 
manufacturers, according to their trades and towns. 

The Inventor's Adviser and Manufacture Handbook to Patents, 
Designs, and Trade Marks. By Reginald Haddan. London: 
Harrison and Sons. Price 5s.—Owing to the passing of the new 
Patent Act the author has found it necessary to revise this book, 
which has now reached its sixth edition. A large part of the work 
has been entirely re-written, owing to the change already referred 
to. Much information has been added in relation to recent law 
cases, whilst the author claims that in the foreign section will be 
found the new patent laws of those countries which have only 
recently adopted these monopolies ; and also all changes that have 
been made since the appearance of the last edition. 

The Municipal Year-book of the United Kingdom, 1905. By 
Robt. Donald. London: Ed. Lloyd, Limited, Salisbury-square. 
Price 3s. 6d.—The “‘ Municipal Year-book for 1905” is materially the 
same as the 1904 edition, with a few additions and revision, so as to 
bring it up to date. It deals with all municipal under- 
takings, including water, gas, tramways, electricity, housing of 
the working classes, markets, telephones, baths, libraries, &c. 
There is also a directory of the principal societies and organisations 
connected with the various branches of local government. Their 
objects and constitution are described, and the names of the chief 
officials and addresses are given. 


The Mechanical Engineering of Cullieries, Vol. 1. By T..Camp- 
bell Futers. London: The Uo/liery Guardian Company, Limited. 
Price 7s, 6d.—This volume consists of a series of articles which 
have appeared in the columns of the Colliery Guardian. The 
subjects treated include boring, shaft sinking, surface arrange- 
ment, shaft, and headgear. ‘he articles are of an instructive 
character, and the illustrations do justice to the descriptions. We 
could wish that the book had been bound in cloth instead of paper. 


The Engineers’ Year-look, By H.R. Kempe. 1905. London: 
Crosby Lockwood and Son, Ludgate-hill, E.U.—The ‘‘ Engineers’ 
Year-book” is written as a book of reference, and contains such 
modern formulz, rules, tables, and data, as will be found to be the 
most useful to the civil, mechanical, marine, mining, and electrical 
engineer, The work is divided into thirty-one sections, each one 
forming practically a complete treatise on its particular subject. 
The work, as usual, has been thoroughly revised and brought quite 
up to date, and may be regarded as being among the very best 
books of reference regarding engineering subjects. 

The Universal Electrical Directory, By J. A. Berlys. London : 
H, Alabaster, Gatehouse and Co. Price 14s,—The ‘‘ Universal 
Electrical Directory ” contains the names and addresses of members 
of the electrical and allied trades and professions throughout the 
world. Care has been taken in this year’s edition with the 
classification, in order to render the search for any particular 
name or company as simple as possible, and in th‘s success has 
attended the efforts made. All the financial and central station 
information has been brought up to date as far as possible, 

The Field Practice of Railway Location. By Willard Beahan, New 
York: The Engineering News Publishing Company.—This book 
describes the methods most commonly used by ‘‘ American location 

rties” when making preliminary surveys for a new railroad. 

he author gives the results of his own experience. It makes 
interesting reading, but cannot be of much practical value to 





engineers in this country. 
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THE SIMPLON TUNNEL. 


No, III.* 

REFERENCE has been made in former articles to 
difficulties which are still encountered in the con- 
tinuation of the boring and enlarging work of the tunnel. 
The great difficulties met in the boring of the Simplon 
inay be divided into three classes :—(1) Constructional : 
that is the excavation and lining of the tunnel in the 
strata of decomposed mica schist between the points 
kiloms. 4°450 and 4°490 on the Italian side; (2) Physical: 
caused by local influx of springs of cold water and sub- 
sequently by hot-water infiltrations in the northern 
headings; and (8) the large infiltrations of hot water in 
the southern headings. ‘he third trouble continues to 
be a serious hindrance to the progress of the work. The 
large inflows of cold water on the Italian side between 
kiloms. 4°400 and 4°450 were certainly the cause of 
much trouble in the constructional operations, but they 
were in no way comparable to the present difficulties, 
owing to the vital difference in the atmospheric condi- 
tions. The high temperature, due to the depth below the 
surface, added to the continual inrush of hot water, un- 
nerves the operatives very much sooner than was the 
case while work was in progress in the presence of water 
of lower temperature ; and then, in the present case, the 
difficulties are increased by the prevalence of a dense fog, 
through which the vision is only able to penetrate for a 
few feet—even though blasting operations had been 
suspended for some time. To prevent accidents in this 
semi-obscurity, the precautions which it is necessary to 
take render the progress of the work very slow. 

The fog or dense vapour referred to is, of course, due 
to the condensation of the hot saturated air as it comes 
into contact with the cooler ventilating air refri- 
gerated by the numerous jets of cold water used for 
spraying the air and walls of the advance headings. At 
the same time, notwithstanding the fall of the tunnel 
floor with a gradient of 7 per 1000 towards Iselle, the 
tepid water, churned into an opaque fluid by the various 
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operations through which it passes, covers the floor to a 
depth reaching half way to the knee, so that the rail- 
sleepers, holes excavated in the floor, and the various 
obstacles which usually lie upon it, are no longer visible, 


and, in consequence, progress on foot is rendered arduous. | datum line as the end of the definite or curved entrance 


| all to one side and out of alignment. Very heavy 
| timbering is employed to resist these efforts, and 
| the struts cross the narrow section of tunnel No. 2 
diagonally—sometimes in form of an X-cross, which neces- 
onl reduces the available head-clearance. The open- 
channe! drain is looked upon by the tunnel engineer as 
his surest guide for detecting lateral movement of the 
side walls in No. 2 tunnel, and also for judging the 
possible extent of those movements. 

In the main tunnel No. 1, throughout its revetted 
length, there are, at frequent and regular intervals, fine 
vertical lines of white mortar, projecting slightly from the 
walls, which serve to show any displacement of the stone 
lining. At present the whole of the tunnel No. 1, where 
it traverses the mica schist, is to be underbuilt with a 
concrete foundation; and so far this work has reached to 
the fortieth cross passage—about kilom. 8° 165. 

Beyond kilom. 9°141, and in the limestone, which 
abounds with hot springs, the calcareous rock is very 
solid—so much so that no timbering at all is used in 
No. 2 tunnel, except as a safeguard against falls in the 
neighbourhood of the hot water springs; and in conse- 
quence concrete foundations will not be necessary 
there. 

At the beginning of April the main tunnel No. 1 
was lined throughout, and the crown closed, up to 


the rise of temperature at kilom. 5 is only 12 deg. Cent. On 
the Swiss side at kilom. 5 itis 27 deg. Cent. From the fifth 
kilometre to the eighth, from the portal at Iselle, the 
subsequent —— rise is about 3 deg. Cent. per 
kilometre, but beyond that point into the advance 
headings the general atmospheric temperature tends to 
fall slightly, due to the sprays of cold water operating 
there, while the total temperature rise at the Swiss 
extremity of the workings is 23 deg. Cent. 

The refrigeration water derived from the cold springs is 
conveyed in jacketed pipes for the greater part of their 
length, but not throughout, for it has been found that 
when left bare in certain parts of the No. 2 heading, 
where considerable work was in progress, the mere fact 
of having the pipes uncovered was sufficient to slightly 
reduce the heat at these points, without causing an 
important increase in the temperature of the cooling 
water at the sprayer. 

For the pumping of this water a Sulzer four-stage 
centrifugal pump is used, and this was worked by a 
hydraulic turbine until the latter was found to deprive 
the machines in the heading of their full force of water, 
when a large steam engine was installed in the same 
passage—No. 23 at kilom. 4°714—for the working of the 
plant until a third high-pressure main could be laid 
down specially for the turbine. This has just been 





kilom. 8°640; the walls were completed up to kilom. 
8°680, and the inverted arch had advanced to kilom. 
8°730. On May Ist the most advanced point of 
the enlargement area had reached to kilom. 9°130; while | 
the end of the boring was situated at the point reached | 
on February 24th last, viz., kilom. 9°387 (9°353). 

For the purpose of starting two fresh points of attack | 
in tunnel No. 2, another transverse passage, No. 46, is 
now driven from No. 1 tunnel at the point kilom. 9°375. | 

In the secondary tunnel this advance drift is bored 
between kiloms. 9°347—9-402, while the corresponding | 
face at the north side remains as left in February, 1904, 
viz., at kilom. 10°137. 

Since the length of the tunnel measured from the ends 
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FINAL BORING OPERATIONS OF THE SIMPLON TUNNEL 


of the two alignment galleries is 19,729 m., the total | 
still remaining to be bored is now 267 m. The apparent | 
discrepancy in these figures is explained by the fact that 
at the Italian end the engineers have always counted the | 


This is so much so that, despite the care taken, serious | of the tunnel near Iselle, while at the Swiss side the | 
| distances have been counted from the ends of the two 


accidents are occasionally unavoidable. 

The length of tunnel in which the hot springs occur in 
largest volume continues to be, as before, from the point 
kilom. 9°100 up to a little beyond the cross passage 
No. 45a, and then through this latter passage up to the 
heading face in No. 2 tunnel, where the work of boring 
has reached kilom. 9°310. Here the water enter- 
ing has a volume of 1800 litres per minute at 46 deg. 
Cent. The cross passage No. 45a, which at present 
conveys the free air to the closed-up end of No. 1 tunnel, 
and also carries the drainage water into No. 2 tunnel, is 


deeply inundated, and this is the portion of the tunnel | together with its lining and the enlargement and revet- 


| 





alignment entrances. In the descriptions appearing in | 
these columns the distances given have always been those | 
which are counted from the different datum lines in use | 
at either end of the tunnel, and, consequently, those of | 
the Italian side are always 34 m. longer than if measured | 
from the end of the alignment or constructional entrance 
as at Iselle. The difference of 34 m. has no practical 
significance, but we give the explanation to prevent mis- 
understanding. . 

The remainder of the work of boring No. 2 tunnel, | 


works which is most obscured by fog. Farther back in tun- | ment of No.1 main tunnel, may, it is hoped, be terminated | 


nel No. 1 the heaviest inrushes of hot water continue, as | by the end of September next. 


before, between the points kiloms. 9° 102 and 9° 107—Swiss 
datum line. At this point the tunnel presents an unusual 
appearance, being entirely lined throughout, for a length 
of about 20ft., with corrugated galvanised iron, which 
resounds with the rush of water upon its external sur- 
faces. This lining forms a temporary protection against 
the water. Behind it are stout timberings supporting 
thick planks which break the force of the inrush, and 
simultaneously act as non-conductors of heat. 
Corrugated iron sheets are used here and there in other 
places, but to a lesser extent, to arch over the heading, and 
in portions where the water gushes through the plates its 
heat is tolerable to the hand. The amount of the present 
hot water entering the workings between kilom. 9° 100 and 
kilom. 9°386 aggregates some 12,900 litres per minute. 
The bulk of this water must, of course, pass through the 
cross passage No. 45. This can be better understood, per- 
haps, by means of an engraving which appeared in our issue 
for October 21st, 1904, and which we reproduce herewith. 
The water on arriving in the secondary tunnel No. 2, 
it is conveyed towards the entrance of the tunnel by a 
variety of means—sometimes in iron pipes, sometimes in 
wooden stave-pipes, and here and there in open channel 
drain, ending finally by traversing excavated drains covered 
with wooden boards 4 cm. thick. The deformation of this 
channel drain due to the immense lateral pressure upon 
the heading walls varies from a simple deviation from a 
straight line to an almost complete shutting together of 
its two sides—which are, of course, rivetted throughout. 
In such places the water naturally floods the tunnel and 
submerges the boards which had been laid as gang planks. 
Recourse is then had to pipes again until the masonry 
lining of the tunnel is rebuilt. with inverted arches 
to resist the side pressure. This latter work is in progress 
throughout both tunnels where they traverse the strata 
of mica schist. The material mentioned has a very low 
crushing resistance, and in the sections excavated for 
the wall foundations it is seen to be bent, twisted, 
broken, and jammed together, always tending to 
rise at the centre line of the heading, and, ocea- 





sionally, in tunnel No. 2, lifting the railway track 
* No. II, appeared April 7th, 








| by the hot-water drainage. 


This will include, of | 
course, the laying of the permanent way and single track | 
in No. 1. 

With a view to ameliorating the conditions of the work 
in the advance headings, the arrangements which have 
been made recently at the Italian end do not resemble 
those adopted at the Swiss side, except, perhaps, for the | 
enlargement where, instead of vertical shafts and crown 
drifts, carried out as already described in these pages, it 
has been found expedient to effect the enlargement direct | 
from the advance headings—a course latterly followed on | 
the Swiss side. But the drainage of the hot water | 
through tunnel No. 2 has not been done as on the Swiss | 
side, for the reason that on the Italian side the cold water 
springs, from kilom. 4°500 back to the entrance, were 
of the greatest refrigerative value for the free air entering 
by that tunnel. Consequently it was important to keep 
the flood of outgoing cold water unmixed and unaffected 
The latter is therefore only 
carried in No. 2 tunnel as far back as the neighbourhood 
of the cross passage No. 218, and is then diverted by an 
iron pipe of about 20in. diameter into the large drain, 
70cm. wide by 80 cm. deep, in No.1 tunnel, which has 
lately been completed up to kilom. 4°443. The whole of 
this revetted drain, which is excavated next to the right- 
hand wall, looking towards the tunnel entrance, is covered 
throughout with 4in. slabs of gneiss, quarried at Iselle. 
Upon leaving the tunnel at the curved, or definite, 
entrance, it follows the left wall and discharges into the 
course of a small torrent which falls over the cliffs just at 
the portal, and which is then carried by a culvert below 
the permanent way into the Diveria River. 

The temperature of the water where it mixes with 
cold water sources at kilom. 4°443 is said to be 36 deg. 
Cent., and to be 26 deg. Cent. at the tunnel’s mouth—but, 
judged by the hand at this latter point, one day re- 
cently, it appeared to have lost its heat and to be barely 
tepid. The cold water is still d'scharged in unabated 
volume from the same orifice in the cliffs as formerly— | 
that is to say, from the mouth of the alignment gallery | 
of No. 2 tunnel: The passage of the ventilating air over | 
4 kiloms. length of cold water has an appreciable advan- | 
tage for the cooling of the workings. At the Italian end 





| American roads during the twelve 


completed, so that the steam engine will henceforth only 
remain as a reserve. The Pelton wheel turbine—by 


| Rieter, of Winterthur—is connected to the shaft of the 


pump, and when running at a maximum of 1050 revolu- 
tions the set is capable of furnishing every future need 
of the refrigerating plant. When seen lately the pump 
just put to work was using two of its impeller discs and 
furnishing a very low initial pressure of only 801b., which 
was sufficient at that time, when no advance was being 
made in the heading No. 2. 

The power installation in the cross passage named is 
arranged with the steam engine nearest to the main 
tunnel, the products of combustion being carried by 
uptake into this latter tunnel, where they are first passed 
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through a reservoir of circulating cold water, to condense 
the gases, and then carried a short distance along the 
vault. At this point the air passing towards Iselle has a 
temperature of about 27 deg. Cent, but the effect of the 
steam engine in raising the temperature is said to have 
been scarcely perceptible. 








RAILWAY SIGNALLING IN AMERICA. 
No. IL. 
Some interesting experiences as to his visit to America 


| last autumn were related by Lord Claud Hamilton when 
| presiding over the half-yearly meeting of the Great 
| Eastern Railway on January 31st. 
| days’ visit he seems to have looked into railway matters 


During his seventeen 


fairly well, and to have come to the conclusion arrived at 
Ly many another railway ‘officer, viz., that British roads 
have little to learn from their American cousins. He 
remarked: “ As regards their heavy goods trains and the 
size of their trucks they are superior, and adapted for 


| the large country through which they run, but they 
| would be utterly unsuited for a country like England, 


with the numerous small stations we have and the small 


| amount of goods we get in bulk. There is only one 


point in which, I think, we might benefit by copying 
America, but that we cafinot do, for ‘we have, un- 
fortunately, to be responsible to the ordinary shareholders 
of the company, whereas in America the ordinary share- 
holder counts very little. When the Americans find a 


|machine or locomotive is obsolete they do not fail 


absolutely to sacrifice it, and sell it as old scrap, and 
build a new one, for it does not matter to them what 
capital they expend. No doubt, in the long run, that 
may sometimes be the most economical process ; but I 
should be very sorry to come here and face youif we 
adopted a similar course in this country, and added 
largely to our capital expenditure by substituting the 
newest and the best machinery for that out of which we 
have not had sufficient use. That forms a very great 
difference in the manner in which locomotive works are 
managed in that country as compared with this; but, as 
I say, it is a system which, under the circumstances, 
suits their country; but it is a system which, under the 
circumstances in the United Kingdom, would be altogether 
impossible here.” 

The Great Eastern chairman did not fail to draw 
attention to the tremendous sacrifice of human life and 
the unnecessary destruction of rolling stock that year by 
year occurs on American railways, which almost amounts 
to deliberate waste of life and material when judged by 
the comparative immunity enjoyed by Britishroads. He 
quoted the figures as to persons killed and injured on 
months ending 
June 30th, 1904—3787 killed and 51,343 injured. More 
recent figures are now available, i¢., those for the 
quarter ending September 30th last. During those three 
months 1032 persons—276 passengers and 756 employés— 
were killed, and 18,207 persons—3,173 passengers and 
10,034 employés—were injured. These figures are given 
in the report of the Interstate Commerce Commission, 
and it is there stated that the number of casualties for 
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this particular quarter is less that for the corresponding 
quarter of the preceding year. The number of employés 
killed in coupling or uncoupling accidents—59—is 
eleven less; in train accidents—183—is thirty-seven 
less, and the total of employés killed—756—is 160 
less. But the fatal accidents to passengers make 
an unprecedented aggregate. It is remarked that 
during the quarter ending December 3l1st, 1903, the 
number of passengers killed in train accidents—147—was 
more than three times the average of the nine preceding 
quarters. But the quarter ending September last totals 
50 per cent. greater than that for December, 1903. Of the 
276 passengers killed, 228 lost their lives in train accidents, 
and six disasters account for the greater number of these. 
The sweeping away of a trestle bridge in Colorado, owing 
to a sudden flood carrying away a bridge higher up, the 
wreckage of which struck the trestle bridge whilst the 
train was crossing, caused the death of 88 persons. A 
collision in Tennessee on a single track accounted for 63 
persons being killed; whilst 24 were killed in Illinois, 
owing to a train being turned on to the wrong line, due, it 
is believed, to the points being maliciously interfered 
with. This is, indeed, a terrible record, and, in Lord 
Claud Hamilton’s opinion, it is due mainly to the absence 
of the block system, to the American system of working 
single lines, and to bad equipment on bad roads. His 
lordship concluded his observations by referring to the 
contro] exercised by the British Board of Trade over our 
railw&ys, and said, ‘I always think when one finds fault 
with the Board of Trade for some of their requirements, 
it is only just and right, in a matter of that kind, that we 
should bear testimony to their foresight in forcing com- 
panies to adopt this system—block system and inter- 
locking of points and signals—and the sooner our friends 
in America follow suit it will be better for their system 
and those who use their trains.” 

It may not be generally known that American railway 
officials have awakened to the fact that money spent on 
the provision of the block system and the interlocking of 
points and signals may be regarded as a safe investment, 
and that the interest on the capital outlay and the 
increased expenditure necessitated by the staff of signal- 
men is more than covered by the lesser cost in wrecks. 
It was not so very long ago that the signalling arrange- 
ments in this country were far from perfect. In 1873 
only 40 per cent. of the points and signals on British 
railways were interlocked, and in 1880 at 3131 stations 
out of 7144 interlocking was absent. In 1873 a Select 
Committee of the House of Lords considered the desira- 
bility of securing compulsory block working and inter- 
locking, and reported :—“ Relying on the great exertions 
recently and very generally made by different railway 
companies to extend the block and interlocking systems, 
and the improvements now in progress, the committee 
recommend that the Bill should not be proceeded with 
during the present session. They recommend, however, 
that the Board of Trade should call for such information 
as may enable the inspectors in their annual reports to 
state specially the progress made in their adoption on all 
passenger lines. Parliament will then be in a condition to 
decide whether or not it would be right to require 
the further and more prompt extension of these 
systems on those lines where they are necessary.” 
Matters were therefore left as they were. The 
soard of Trade could not compel the adoption of 
block or interlocking, except at those places which the 
companies were compelled under the Act of 1840 and 
1871 to submit for inspection, ¢.e., new lines and new 
stations, junctions, connections, or deviations on existing 
lines. The only other thing to be done was to draw 
public attention to the matter by means of the reports of 
the inspecting officers on railway accidents. This they 
did not fail todo. At the end of 1888, 93°5 per cent. of 
the points and signals on railways in England and 
Wales, 82 per cent. in Scotland, and 59 per cent. in 
Ireland were interlocked, giving a total of 90 per cent. for 
the United Kingdom. The block system was worked on 
97 per cent. of English double lines, 99 per cent. of 
Scotch, but only 31 per cent. of Irish, giving a total of 
94 per cent. for the United Kingdom. Of single lines, on 
391 miles out of 4409 in England and Wales, 390 miles 
out of 1652 in Scotland, and 1417 miles out of 2175 in 
Ireland, or 2199 miles out of 8238 in the United Kingdom, 
were trains allowed to follow each other without the 
protection of the block system or its equivalent. But, 
although these figures as to interlocking and the 
block system reveal a iack of security, yet there were few 
railway accidents due to those causes. For the ten 
years ending December 31st, 1888, the number of acci- 
dents reported where interlocking or the block system 
were absent is as follows :— 

Defective arrangement of 
signal or points or want 
of or defective locking 
apparatus or want of 


safety points or locking 
bars or bolts. system. 
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Defe-tive system for 
securing intervals be- 
tween trains or want 
of telegraphic com- 
muvication orof block 


There is no doubt much more interlocking would have 
been done, but it often necessitated other alterations 
which would lead to large expenditure on engineering 


works. The Board of Trade limit for facing points was 
then 150 yards from a signal-box—it is now 200 yards— 
and to get these within range so as to concentrate the 
workings into as few signal-boxes as possible required 
some scheming and the spending of money for which there 
was no apparent return. Again, at many stations the 
concentration and interlocking was standing over until a 
contemplated rebuilding or extension of the station was 
carried out. There is no doubt but that all railway 





officers recognised the need and utility of these safeguards, 
but in most cases it was the question of finance that 
determined the matter. Whether there was any justifi- 
cation for the subsequent action of the Board of Trade is 
uncertain, but it must be remembered that about the 
same time difficulties were experienced in getting the 
companies to equip their engines and passenger stock 
with continuous automatic brakes, due, not to any doubt 
as to the efficacy, but to finance. Also a difference of 
opinion existed between the Board of Trade and certain com- 
panies—the Highland in particular—as to where passenger 
vehicles should be placed on mixed trains. The Board of 
Trade contention was that they should be next to the 
engine, so as to enjoy the security of the continuous brake, 
also to guard against their running back in case of a 
break-loose on an incline. The companies urged that if 
attached next to the engine, the passenger vehicles would 
have to accompany the engine during all its shunting 
operations, and the passengers would have to be banged 
about when the train came in contact with other vehicles. 
It was therefore only what was to be expected that when 
an opportunity presented itself advantage was taken to 
put all these matters in line with the “views of the Board 
of Trade. Such an opportunity came in 1889, when what 
was known as the Armagh disaster occurred on the Great 
Northern Railway of Ireland. This accident accentuated 
the demand for automatic continuous brakes, also in part 
for the block system, and led to the introduction and 
passing of the Regulation of Railways Act, 1889, which 
provided for all British railways to be fitted with the block 
system, for the points and signals to be interlocked, for 
all passenger trains to be provided with continuous 
automatic brakes, and for the regulation of mixed trains. 
As has already been said, it is doubtful whether the con- 
ditions warranted the adoption of these safeguards, and 
possibly had not the terrible object-lesson of Armagh been 
produced, action in 1889 might have been postponed again 
as it was in 1873. Parliament, however, let the com- 
panies dowr gently, and allowed them to borrow money 
to carry out the requirements on a certificate from the 
Board of Trade without having to get the customary 
parliamentary sanction to increase their capital powers. 
A limit was fixed within which the work had to be com- 
pleted, but extensions were always granted where circum- 
stances demanded such concessions. 

Now, we have never objected to the parental oversight 
over railways that Parliament, in its wisdom, has given 
the Board of Trade. We have objected, and do object, 
to the cast-iron regulations which require a line with 
three or four trains a day over it to be equipped as 
thoroughly as the main line of the London and North- 
Western Railway, but we cannot ignore the fact that the 
safeguards referred to have led to great freedom from 
accident, and have given trainmen great confidence when 
running, and have led to acceleration in speed and greater 
punctuality. As Lord Claud Hamilton remarked on the 
occasion already referred to, “if it had not been for that, 
how impossible it would have been for us to improve our 
seaside resorts by the fast services which we now run, 
and to have carried the enormous number of people that 
we do with comparative immunity from loss of life.” 








THE IRON AND STEEL INSTITUE. 


Tue annual meeting of the Iron and Steel Institute 
was commenced yesterday and continued to-day at the 
house of the Institution of Civil Engineers, where a 
large and representative gathering of both home and 
foreign members met to welcome Mr. R. A. Hadfield on 
his assumption of the presidential chair. As is usual on 
the biennial change of presidents, the preliminary pro- 
ceedings occupied a considerable portion of the available 
time, so that only a small number of papers could be 
taken on the opening day. 

After the reading of the minutes and the appointment 
of scrutineers for the ballot, whose work was more than 
usually heavy, owing to the large number of applicants 
for election, the report of the Council for the year 1904 
was read by the secretary. This showed that the Institute 
continued to grow satisfactorily, as 213 new names were 
added to the register, while the losses by death and 
resignations amounted to 80, making a net increase of 133 
members for the year, and bringing up the total member- 
ship in all classes to 1910, or an increase of 476 members 
in the decennial period last completed. Unfortunately 
the losses by death have been unusually severe, many of 
the most active members having disappeared from the 
list, prominent among them being the late Sir Lowthian 
Bell, one of the original founders, and, perhaps, the most 
constant attendant at the meetings up to Jast year, who 
will be sadly missed by the older members. Other 
names, to mention only a few, are Mr. E. Bertrand, of 
Kladno, whose name is recalled by the Bertrand-Thiel 
process; Mr. A. H. Allen, of Sheftield, well known for 
analytical work, both in organic and metallurgical 
chemistry; Mr. Frederick Siemens, Mr. H. Le Neve 
Foster, who was closely identified with the open-hearth 
process in Staffordshire; Mr. C. J. Galloway; Sir Bein- 
hard Samuelson, who died as recently as Wednesday last; 
and in America, Mr. J. P. Witherow, of Pittsburg, and 
Mr. T. M. Drown. 

The report proceeds to notice the work of the meetings 
of the year in detail, but as these matters have been so 
fully described in our own and other contemporary 
accounts, it is unnecessary to notice them further 
than to mention that appropriate recognition of the 
executive services of Messrs. Kirchoff, Dwight, Colby, and 
Martin, as well-as of the President and members of the 
Reception Committee, has been made in the form of 
presentations and addresses, and, in addition, Dr. R. W. 
Raymond, of the American Institute of Mining Engineers, 
has been elected an honorary member, a choice which 
seems peculiarly appropriate apart from his merit, 
having regard to the loss experienced by the death of the 
Hon. Abram S. Hewitt. Another interesting event of the 





year was the visit of the Belgian engineers to England in 
September, 1904, when the party during their stay in 
London were entertained by a Committee of the members 
of the Institute, presided over by Mr. Windsor Richards. 

The published proceedings of the year have been more 
than usually voluminous, the ordinary semi-annual 
volume having been supplemented by a third, containin 
Mr. P. Breuil’s paper, which received the Carnegie Gold 
Medal last year. The abstracts of papers contained 
references to and notices of 2309 papers upon iron and 
steel making and allied subjects. It is worthy of remark 
that, although the autumn meeting was held at an 
unusually late date, the second volume, containing the 
full report of the proceedings and discussions in America, 
was issued within three months of the close of the meeting. 
It is specially gratifying to record that the services of 
the Institute to technical literature have been recognised 
by the award of a grand prize, with a collaborator’s gold 
medal to Mr. Brough, by the jury of the St. Louis Inter- 
national Exhibition. 

The increased literary activity has left its mark on the 
accounts for the year, the report of the treasurer, Mr. 
Bleckley, showing an excess of expenditure over income, 
the cost of the extra volumes having resulted in a 
deficiency in the Carnegie Fund over income of £242, 
which, however, has been partially met by the unex- 
pended balances of former years, and a further heavy 
demand resulted by the New York Meeting, which called 
for an expenditure of £732. This sum, however, was 
barely one-third of that spent on the American meeting 
of 1890, a fact which speaks well for the manner in 
which the arrangements were made, and for the liberality 
of the American members in carrying them out. With 
these specially heavy demands, therefore, it is satisfac- 
tory to find that the account closes with a surplus of 
£175 on the general fund. Mr. Carnegie announced a 
further donation of £5000 to be applied to the publication 
of the special Research Memoirs. The only change in 
the Council is the election of Sir Hugh Bell, in the place 
of Mr. F. W. Webb retired. The late Sir Lowthian Bell 
having been an honorary member of the Council as a 
Past-president, his death has not made a vacancy. 

A vote of thanks to the president and Council, proposed 
by Sir William Lloyd Wise and seconded by Mr. A. 
Lamberton, having been acknowledged by the president, 
Mr. Carnegie left the chair and proceeded to admit Mr. 
Hadfield into office, his first Teas being the presentation 
of the Bessemer Medal to Professor Arnold, which was 
appropriately acknowledged by the recipient. The 
presidential address followed. This, a long general survey 
of the leading points in the metallurgy of iron from the 
historical and almost every other point of view, is fully 
dealt with in another column. The reading took a con- 
siderable time, so that only one group of the papers was 
brought forward for discussion. These were a paper by 
Mr. 8. Surzycki on the working of the continuous steel 
process in an ordinary fixed open-hearth furnace, and 
another on recent modifications of the Bertram steel 
process by Mr. J. H. Darby, of Brymbo, and Mr. G. 
Hutton, of Round Oak, which produced a long and well- 
sustained discussion, the report of which we must reserve 
till next week. 








FOUR MONTHS’ EXPORT TRADE. 


Inpications of progress are not wanting in the Board 
of Trade returns ; for although the single month of April 
has not been as good as its predecessor of last year in 
some branches of engineering, yet when the first four 
months of this year are taken together and compared 
with the first four months of last, an appreciable increase 
in value is disclosed. All the following figures apply to 
the four months’ period :—The six and a-half millions 
sterling of last year, which represented the value of the 
exports of engines and machinery taken together, has 
become nearly seven millions this; the exact progress 
made being from £6,519,872 to £6,942,108, or an increase 
of £422,236. Thus we have the fact that business has 
improved in value by about six and a-half per cent.—6°47 
per cent.; and, although this is not a large advance, still 
it is sufficient to show that the country’s export trade is 
not going back, nor is standing still, but is moving 
gradually in a right direction. It may be a case of “ slow, 
but sure;” and if so, then so much the better, since it 
is more desirable for the trade of the country to go 
forward steadily than to be subjec’ to violent fluctuations. 
It is satisfactory to find, also, that headway to a similar, 
or somewhat more pronounced extent, was made between 
1903 and 1904, since the six and a-half millions of the 
latter date itself represented over half a million advance 
on the year preceding. The four months’ totals have 
shown gradual improvement, therefore, for two years 
past. Reverting to a comparison of this year with last 
year, it should be pointed out that the improvements 
constituting the above-mentioned aggregate advance are 
as follows:—Steam engines, from £1,581,815 to 
£1,603,287; ordinary machinery, from £4,808,900 to 
£5,136,996 ; electrical machinery, from £129,157 to 
£201,825. It will be noticed that of the combined total 
trade transacted, amounting to nearly seven millions for 
the four months, more than five millions’ worth has been 
done in machinery; or roughly, our shipping trade has 
handled a million and a-quarter’s worth of machinery 
alone per month, since,the present year opened. With 
such a result engineers may be fairly well satisfied. It 
is, at any rate, reassuring, and shows that the country is 
emerging gradually from the wood of business depression. 
Whether we are yet out of the wood entirely may be 
doubted, for there are some branches that are still quiet; 
but certainly the total amount of trade done by engineers 
has been better, so far as the year has yet gone, than it 
was up to this point, either a year ago or two years ago. 
The home demand is also, we are glad to know, more 
satisfactory in most of the leading branches, than for two 
or three years past, 
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OBITUARY. 


SIR BERNHARD SAMUELSON. 


Tue death in London from pneumonia, after a short 
illness, of the Right Hon. Sir Bernhard Samuelson, 
F.R.S., on Wednesday afternoon, in his 85th year, has 
removed another of the pioneers of the Cleveland iron 
trade. He has thus survived his friend, Sir Lowthian 
Bell, but a few months. His connection with Cleveland 
commenced within two years of the building of the first 
blast furnace, and not more than three years after the 
discovery of the main seam of Cleveland ironstone. 

The late Sir Bernhard Samuelson, who was born in 
November, 1820, was the son of Mr. S. H. Samuelson, a 
Hull merchant. Apparently he had a natural aptitude 
for figures, for it is on record that before he was seven 
years of age he could multiply four figures by four 
mentally more quickly than most adults could perform 
the operation on paper. Later on, however, this faculty 
deserted him, but he showed himself quick in the 
acquirement of languages, and this stood him in 
good stead in after life. Before he was fourteen years 
old he was taken from school, and spent a year in 
his father’s office, when he was apprenticed to a 
firm of merchants in Liverpool, with whom he became 
proficient in the French, German, and Italian languages. 
When about seventeen years old his principals at Liver- 
pool sent him to obtain for them the offer of a number of 
locomotive engines, which were on sale at a Warrington 
factory, which engines it was intended to export to 
Prussia. That led him to acquire an insight into 
mechanical engineering and the sciences that bear upon 
it. For several years he employed all his leisure time in 
this study, with the result that at the age of twenty- 
two years he was appointed the manager of the foreign 
department of Messrs. Sharp, Stewart and Co.'s loco. 
motive and machine building business, for which work 
he was well fitted, both in regard to languages and tech- 
nical acquirements. His business led to his seeing much 
of continental countries, for he resided on the Continent, 
and was constantly on the move. In 1842, at Carlsruhe, 
he formed a friendship with the late Sir Lowthian Bell, 
which continued up to the death of the latter last 
December. In 1845 the late Sir Bernhard started rail- 
way works at Tours, in the department of Seine et Loire, 
and carried them on successfully until, in 1848, he was 
practically driven out of France by the Revolution which 
occurred in that year. 

Then he came back to England, and in 1849 purchased 
the agricultural implement works of Mr. James Gardner, 
at Banbury. In carrying on these he has left it on 
record that he was for some time his own manager, 
correspondent, and traveller, and that the wages paid by 
him in the first week were £32 to twenty - seven 
workmen. He, however, quickly adopted energetic 
means to infuse fresh life and vigour into the somewhat 
lethargic concern, and before long the works and their 
special productions were known throughout the world, 
and acquired a special reputation for reaping and 
mowing machinery, which they retain to the present day. 
The mechanical reaper is adopted in almost all corn- 
growing countries, and to Sir Bernhard Samuelson’s 
works at Banbury is due much of the progress that has 
been made in this department of mechanical engineering. 
The Banbury works are among the most extensive agri- 
cultural implement manufactories in the country. Some 
of the implements that are turned out are Sir Bernhard’s 
own invention, and are produced only at Banbury. Sir 
Bernhard, during his stay on the Continent, made the 
acquaintance of some of the most eminent of the conti- 
nental engineers, and he was able to study the special 
merits and requirements of continental engineering. 

His connection with Cleveland commenced in 1853, 
when he attended one of the shows of the Cleveland 
Agricultural Society, which was that year held at 
Stokesley. His object was to exhibit a new digging 
machine which he had just patented. There he came 
in contact with the late John Vaughan, the discoverer 
of the main seam of Cleveland ironstone in 1850, and 
so impressed was he with what he heard about the 
possibilities of Cleveland as an iron-making centre, that 
he then and there resolved to have a share in the de- 
velopment, carrying on at the same time his agricultural 
implement business at Banbury. At that time only 
three firms were actually engaged in Cleveland in the 
manufacture of pig iron—Bolckow, Vaughan and Co., 
Bell Brothers, and Gilkes, Wilson, Lloyd and Co.—who 
altogether owned some seventeen furnaces. Within a 
short time, Sir—then Mr.—Bernhard Samuelson had 
acquired land at Eston, and there established the South- 
bank Ironworks. In a short sketch of his career, 
which he himself drew up, he says he contrived 
somehow to scrape together capital enough to build 
three blast furnaces, from each of which, with a 
consumption per ton of iron produced of more than four 
tons of fuel, for calcining and smelting the stone, heating 
the blast, and generating the blowing power, some 200 
tons of iron per week were obtained. These early fur- 
naces were only 50ft. high, with 14ft. diameter of bosh, 
and a cubic capacity of 5950ft. This was in marked 
contrast with the latest furnaces which Sir Bernhard 
erected, these being 85ft. high, with 28ft. diameter of bosh, 
and a cubic capacity of 30,000ft. The consumption of 
fuel in these later furnaces was reduced to less than 
1} tons, and the production of pig iron has risen 
to 1200 tons per week. Sir Bernhard Samuelson 

carried on the Southbank Ironworks till 1863, when he 
sold them to Major Elwon, who afterwards disposed of 
them to Mr. Thomas Vaughan, and about the year 1879 
they were acquired by Messrs. Bolekow, Vaughan and 
Co. But Sir Bernhard did not cease his connection with 
Cleveland when he sold. the Southbank works. He 
immediately acquired some sixty acres of land at New- 
port, to the west of Middlesbrough, and there erected 
fourfurnaces. The decade which elapsed between the build- 


ing of the Southbank furnaces and those at Newport had 
worked wonders for the local iron industry ; the conditions 
had been practically revolutionised. These new furnaces 
were 69ft. high, and had a capacity of 15,500 cubic feet. 
A fifth furnace was erected in 1868, and three more in 
1870, the last having double the capacity of the 1868 


furnace. In 1872 Sir Bernhard read a paper before the 
Institution of Civil Engineers giving an account of the 
improvements which had been introduced in the last two 
of the Newport furnaces, and enumerating the cost that 
had been incurred in the construction of the various 
parts, the total for two furnaces being about £53,000. 
The Institution recognised the value of the communica- 
tion by awarding to the writer their Telford gold medal. 
To furnish materials for the furnaces, ironstone 
mines at Spa Wood, near Guisborough—these now 
raise 10,000 tons of stone per week—were opened, 
and valuable collieries in the Crook district of the 
Durham coalfield were acquired. Sir Bernhard was 
one of the first to recognise the advantage of manu- 
facturing the coke close to the furnaces in which it is 
consumed rather than at the collieries, and at Newport 
over 200 by-product ovens have been ereeted, producing 
about 4500 tons of coke per week. Many leading Cleve- 
land firms have followed this plan, and more would do 
so if land were available near the works. 

Sir Bernhard was one of the earliest to endeavour to 
solve the problem of producing steel from Cleveland ore, 
and the experiments made by himself and his engineer, 
Mr. Richard Howson, in the year 1869, were so promis- 
ing that he leased the North Yorkshire Ironworks, at 
South Stockton, to carry on the manufacture of steel 
rails, plates, &c., from Cleveland iron. In actual practice, 
however, the business did not prove a success, and was 
abandoned, the North Yorkshire works reverting to the 
manufacture of finished iron. In 1871 he built the 
Britannia Ironworks, Middlesbrough, for the manufacture 
of iron rails. These were sold to a public company about 
1874. 

Sir Bernhard Samuelson was long recognised as one of 
the leading authorities on technical education, and he has 
done much towards its extension, both at the Middles- 
brough High School, the Durham College of Science, and 
his own works at Banbury. In 1867 he undertook an 
inquiry into the educational condition of the industrial 
population of France, Germany, and Switzerland, the 
result being embodied in a parliamentary Blue-book. 
He likewise conducted a similar inquiry in various 
industrial districts in Great Britain. A Select Committee 
of the House of Commons was afterwards appointed to 
consider the subject in all its bearings, and Sir Bernhard 
was chosen chairman. In 1871-2 he was chairman of a 
Parliamentary Committee appointed to examine the 
patent laws. 

He was a Fellow of the Royal Society for many years, 
| and was elected M.P. for Banbury in 1859, which con- 
| stituency he resented continuously from 1865 to 1885; 
‘from 1885 to 1895 he sat for North Oxfordshire. In 
1885, for his eminent public services. he was created 
a Baronet, and in 1895 was elected a member of 
the Privy Council. For several years he was Chairman 
of the Association of Chambers of Commerce of the 
United Kingdom, and from 1883 to 1885 he was President 
of the Iron and Steel Institute. He has also occupied 
the office of President of the Agricultural Engineers’ 
Association, of the British Iron Trade Association, and of 
the Cleveland Ironmasters’ Association. At the meeting 
of the Iron and Steel Institute on Thursday the members 
rose at the request of the President, and a resolution of 
regret at his death and of condolence with his family was 
adopted. 

He was married first to Caroline, daughter of Mr. 
Henry Blundell, of Hull, who died in 1886; and secondly 
| to the widow of Mr. William Denny, of Dumbarton. He 
leaves four sons and three daughters. Mr. Henry Bern- 
hard Samuelson succeeds him in the baronetcy, and his 
second son, Mr. Francis A. E. Samuelson, is the chair- 
man of Sir B. Samuelson and Co., Limited, Newport 
Ironworks, Middlesbrough, in the management of which 
he is associated with Mr. Thomas F’. Ward. 








WE regret to have to announce thedeath of Mr. Thomas Matthews, 
late engineer of the North London Railway Company, on the 8th 
inst., at the ageof eighty-six. Mr. Matthews was probably the oldest 
official in the railway world. He was engineer of the North 
London Railway Company for a period of over fifty-seven years, and 
was one of the pioneers of the line, setting it out, together with 
the extensive railway docks at Poplar. The construction of these 
works, and the erection of all the stations on its system, 
were under his supervision. Mr. Matthews was highly respected 
by all with whom he came in contact. 





» THE death is announced from the Rhondda Valley of Mr. W. 
Lax, for a long time, up to a few years ago, chief engineer of 
Llwynypra Colliery. He was a prominent official in the time of 
Mr. A. Hood, and, like himself, a native of Scotland. He had 
attained his eighty-fourth year, and was deeply interested in 
the progress of the Rhondda Valley, though he was wont to regard 
himself as an exile. 








RELIABILITY TRIAL OF TOURING MOTOR 
CARS IN SCOTLAND. 


FEELING that the Glasgow to London reliability trial, 
which has been successfully conducted by the Scottish Auto- 
mobile Club (Western Section) during each of the last three 
years, is not now sufficiently severe or conclusive, considering 
the aims and claims of the automobile industry, the body 
named have, with great enterprise and care, organised a test 
much more exacting and comprehensive, which is this week 
being carried out over a route comprising the greater part of 
inland Scotland. It is claimed, in fact, that the route in 
question is unequalled in variety and hill-climbing tests by 
any used for reliability trial yet held anywhere, and that it 
will demonstrate the capabilities of touring cars under such 
conditions as will command widespread public notice and 
ensure valuable results to motorists and the automobile 








industry generally. 








The trials are purely to test trustworthiness, and, as in 
other trials of the kind, no marks will be allowed for 
speed. 

The period of trial extends over four days, from the 10th 
to the 13th inst. inclusive, and the distance to be covered 
runs to 5954 miles. The cars start and finish at Glasgow. 
The first day’s run is from Glasgow to Edinburgh, Stirling, 
Perth, and Dundee, 1363 miles ; second day, from Dundee to 
Glenshee (hill-climb control), Cairnwell Summit, Braemar, 
and Aberdeen, 111g miles; third day, from Aberdeen to 
Huntly, Tomintoul, Grantown, Kingussie, and Pitlochry, 


1814 miles ; fourth day, from Pitlochry to Aberfeldy, 
Lochearnhead, Dalmally, Inverary, Arrochar, Glasgow, 
1664 miles. 


Forty-four cars in all were entered for the trial, all petrol 
vehicles. Four had one cylinder, and were from 6 to 9 horse- 
power; nine had two cylinders, and ranged from 10 to 16 
horse-power ; and as many as thirty-one had three or more 
cylinders, end ranged in power from 10 to 40 horse-power. 
Only one car of any specific make, type, and horse-power in 
each class was permitted. The whole of the forty-four cars 
entered for the trial were congregated and on view during 
Tuesday, 9th inst., in the commodious garage of Rennie and 
Prosser, North Wallace-street, Glasgow, and here the 
weighing of the cars and of their allotted passengers and 
other preliminaries were conducted, and the official start of 
all the vehicles took place from Blythswood-square betwe2n 
9.30 and 10 on the morning of Wednesday, 10th inst. 

Each car, a3 stipulated in the rules, was occupied to 
its full seating capacity by motorists, honorary observers, 
and others, the greater majority of the cars carry- 
ing six individuals, while not a few of the lesser-powered 
vehicles only contained two. The official programme contains 
upward of seventy rules and conditions to be observed by 
those taking part in the trial, besides special instructions 
to the ‘‘ honorary observers,’’ one of whom, as timekeeper 
or umpire, is carried on each vehicle. The minimum times 
have been fixed so that the legal limit of speed is not exceeded, 
while the maximum times have been determined with some 
regard to the nature of the roads and the towns and villages 
to be traversed.- The only compulsory stops arranged are at 
Edinburgh, Glenshee, Braemar, Grantown, and Dalmally, 
when fifty minutes will be allowed for luncheon. 

The motors will be on the road each morning shortly 
after six o’clock, and about twelve hours will elapse before 
they reach their daily destination. The features of the trials 
which are viewed with the liveliest interest are the hill- 
climbing tests on Thursday and Saturday. The first takes 
place at the Spittal of Glenshee, on the route from 
Blairgowrie to Braemar, known to coaching tourists, and to 
cyclists especially, as the ‘‘ Devil’s Elbow.’’ This is one of 
the most dangerous turns to be found on any road in the 
country. The climb to the Cairnwell summit extends to 
3678ft. The average gradient is 1 in 8:9; and near the top 
bend of the elbow it is 1 in 65. 

The second climbing ordeal will be at Loch-na-Craig 
Hill, Alberfeldy, on Saturday, starting from the junction 
of Crieff road and Alberfeldy road, and covering 3 miles 484 
yards. The total rise is 979°62ft., equal to an average 
gradient of 1 in 17. At the worst partitis1in 10. It is 
thus seen that the tests are of a sufficiently exacting 
nature. 








WIDENING OF THE BLACKPOOL 
PROMEN ADE. 


Duninc the present generation Blackpool has emerged 
from little more than a fishing village into one of the most 
popular seaside resorts in the country. At no seaside 
watering-place has money been more lavishly spent in cater- 
ing for the enjoyment and amusement of the visitors who 
resort there in enormous numbers, principally from the manu- 
facturing towns in the North-West of England. Blackpool is, 
however, not only a place suitable for those who seek change 
and amusement, but is equally adapted for those who require 
bracing up and the tonic of sea breezes. 

The first attempts to develop a promenade along the sea 
front was by protecting the shore by pitching the slope with 
large stones gathered from the beach, locally known as 
‘“‘hulking.’’ This simple plan was improved on as it 
became necessary to extend the promenade ; and a sea wall, 
something similar to that at Dymchurch, was formed. This 
wall sloped at an angle of about 23 to 1, and was pitched 
with-rough granite blocks, containing about 2 cubic feet. The 
slope was divided into panels by planking fastened to piles 
driven into the face of the bank. 

The last extension was completed about three years ago, at 
a cost of £120,000, making the total length of promenade 
34 miles. 

The great increase of traffic, and space required for work- 
ing the electric tramways which run along this long length 
of promenade, and between Lytham and Fleetwood, necessi- 
tated the widening of the old part of the promenade, and this 
work is now nearly finished, and has given Blackpool a sea 
frontage which probably has no equal in any other part of 
this country. 

The widening now completed extends from South Shore to 
the North Pier, a distance of nearly 2 miles. The width of 
the old promenade was betwéen 50ft. and 60ft. Now there 
is a minimum width of about 170ft., divided as follows :— 
Next the sea is a promenade 80ft. wide ; then a double tram- 
way track occupies 20ft.; next an island footway 10ft.; then a 
roadway 40ft., with footpath in front of the shops and houses 
of 18ft. to 20ft. This widening has involved the enclosure of 
22 acres from the beach. The new sea wall is upright in form, 
concave-on the face, and made of concrete faced with basalt. 
It varies in height from 10ft. at South Shore where the 
beach is high, to 40ft at the North Pier, where considerable 
erosion has taken place. The foundation has been carried 
down in places 33ft. below the level of the sand to. the solid 
ground, involving a great amount of pile driving and timber- 
ing for forming the cofferdam. The base of the wall varies 
from 10ft. to 33ft. in width. The material for filling between 
the new and old wall has been taken almost entirely from the 
beach, carts being used in the first instance, the cost by this 
means being 93d. per ton. Later the sand was raised from 
the beach by centrifugal pumps and delivered over the new 
wall at a cost of 24d. perton. On the promenade are numerous 
kiosks for shelter from wind and rain. 

The work has been three years in operaticn, and has been 
done under the direction of Mr. Brodie, the borough engi- 
neer, without the aid of a contractor. Tle estimated cost 


was £300,000, but it is expected that the actual cost will 
come under this, 
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PRODUCTS OF THE 


Fig. 2—ELECTRICALLY-DRIVEN CENTRIFUGAL PUMP 


SANDYCROFT FOUNDRY 

















Fig. 3—THREE-PHASE WINDING ENGINE 


























Fig. 4—TWO-THROW MINING PUMP 


THE SANDYCROFT FOUNDRY. 
No, IL.* 

THERE is an exceedingly fine smiths’ shop, which is 
provided with fourteen fires fitted with induced draught, 
the fiues in all cases being taken down underneath the 
floor. The suction fan is motor driven. There are three 
steam hammers, and a series of racks for the storage of 
bars and rods of iron. The railway passing along the 
quay runs at the back of this building, and the raw 
material can be handed in through holes in the wall and 
stacked in the racks. The firm uses in its work a large 
number of bolts, and these are a'l screwed in the foundry 
before being sent to the stores. There is a small motor 
driving the necessary screwing tools. We may mention 
that there is much the same method employed regarding 
pipes. These are cut to length and screwed actually in the 
stores before being sent out. We were informed that the 
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Fig. 6-THE SANDYCROFT-MARVIN 


company had effected a considerable saving by pursuing 
this method. In an annex of the smiths’ shop P isa 
big revolving pillar jib crane for handling heavy bars. 
It is electrically driven by one of the firm's own motors. 
Indeed, we may say that all the motors used in convert- 
ing the works from steam to electric driving were made 
by the firm itself. In this annex also is a motor-driven 
horizontal air compressor—also made in the works— 
this being for working the pneumatic tools used in 
the fettling shop, &c. In a room at one corner of 
the smiths’ shop, but having no entrance into it, 
is a Lancashire boiler for supplying steam to the 
hammers in the smiths’ shop, and also a two- 
cylinder horizontal engine in a compartment near by. 
This drives a dynamo which originally was used for light- 
ing purposes before the new power-house was built, and 
is still so used. The boiler works at a pressure of 40 |b. 
on the square inch. 


Adjoining the smiths’ shop is the pattern shop, which | 


is provided with electrically-driven circular and band 
saws, planer, drilling machines, lathe, &c. 


“© No. I. appeared May 5th. 


| a travelling gantry hand worked. 
| portion of the site is adequately provided for in this 
| respect. 


Here, besides | 
the patterns, are made the wood pulleys, in which the | 


company does a considerable business. There is another 
extensive wood-working department on the other side of 
the dock, as will be seen in the plan which appeared on 
page 440 of our issue of last week. Here are made the 
wooden frames, &c., for the stamp mills. The motive 
power in this shop is still obtained by the aid of steam. 
In a lean-to shed there is a portable locomotive 
type boiler working at 90]b. pressure, and fired 
largely with the shavings and other waste wood 
from the adjoining shop. This boiler supplies steam to | 
a two-cylinder vertical compound engine, which drives | 
through the wall of the building by belt on to counter- | 
shafting, which, in its turn, drives two log-planing | 
machines, a long drilling machine, a horizontal, mechani- | 
cally-driven auger, and a slotting, mortising, and dove- 
tailing machine. A hand-worked overhead travelling 
crane runs the whole length of the building. Running | 





ELECTRIC ROCK DRILL 


parallel to this shop, and forming part of the same build- 
ing, is another shop, where there are saws of various 
descriptions, and a planer worked from shafting under the 
floor, this shafting being driven from the steam 
engine already mentioned. Near the door there is 
also an electrically-driven ripping saw for cutting 
up timber as it arrives. In order to facilitate the 
unloading of materials arriving in railway trucks there is 
In a vacant space at 
the back of this building there is a stamp-erecting 
gantry. A full gauge line runs right through this shop 
and out under the gantry, so that the heavy timbers, 
&c., may be readily carted in and out. It would be 
tedious to detail the other directions in which the lines 
are taken, but a glance at the plan will show that every 


We may also mention that there is a full gauge 
locomotive jib crane, which can be taken where it is 
required. Just before our visit it had evidently been 
used for breaking scrap with a heavy bob. There are 
various jib cranes in different parts of the yard. 

The Sandycroft foundry being situated where it is—far 





from any town where meals could be obtained—the 


Fis. 5-MOTOR GENERATOR 


company has provided a mess-room for the men and 
another for the staff. The men can have their meals 
cooked, and be under cover during their meal times. 
We understand that the canteen is run by a joint com- 
mittee of staff and men, and that it works very well 
indeed. There are at present about 400 men employed. 

An article such as this would be incomplete without 
some mention of the goods manufactured by the firm. 
To do this in small compass is, however, a matter of 














Fig. 7—ELECTRIC$ ROCK DRILL 


difficulty, since a particularly wide area is covered. We 
can, therefore, only refer briefly to some of them. One 
of the chief things turned out is the stamp mill for the 
crushing of gold, silver, and other ores, shoes and dies 
and every other accessory connected therewith. In fact, 
mining in all its branches has been made a special study 
of by the firm, and engines of all classes for mining pur- 
poses, both with Corliss and ordinary slide valves, for 
winding, both geared and direct, and for pumping, are 
made complete with condensers both of the jet and sur- 
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face type. So also are air compressors, fitted with Daw's 
patented positive motion valve, capstans, kc. The firm 
is also going in for the manufacture of tube mills, 
and it has made, we were informed, large numbers 
of grinding pans of somewhat similar type to those 
which are now giving good results at the Ivanhoe 
mine in conjunction with tube mills. At the Sandy- 
croft works are also made all kinds of rolls of the 








Fig. 8—-STEAM-DRIVEN AIR COMPRESSOR. 


high-speed as well as the Cornish type; machinery 
for the crushing and dressing of ores, pitwork of the high 
lift and ordinary Cornish types, centrifugal and plunger 
pumps of the three-throw single-acting type, driven by 
gearing, pulley, or electricity ; electrically-driven winding 
and hauling engines—we may mention that a large 
number of hauling engines, driven by both continuous 
and alternating-current motors, were going through the 
shops at the time of our visit—air compressors, rock 
drilling plant, kc. The Sandycroft-Marvin electric rock 
drill is shown in Figs. 6 and 7. We understand that it 

















Fig. 9-10-TON CAPSTAN 


has given satisfaction, owing to its simplicity, certainty 
of action, and the economy resulting from its use. It is 
claimed that for the same amount of drilling, electric 
drills only require half the fuel consumed in working an 
air drill. In this particular apparatus three wires 
are required. The outers are supplied with pulsating 
unidirectional current obtained from an ordinary direct- 
current dynamo provided with a patented system of con- 
nections and slip rings giving low-frequency pulsating 
currents.» We have had an opportunity of seeing this 

















Fig. 10—HIGH-SPEED ROLLS 


drill at work, and consider it worthy of special mention. 

It is of the class known as percussion drills, in which the | 
cutting is effected by successive blows of a cutting tool | 
upon the rock. The drill proper consists of a solid steel | 
plunger—see Fig. 6—surrounded by two coils of wire, | 
through which electric currents are passed. This plunger | 
is a solid steel forging, having an enlarged portion, which | 
is surrounded by the coils of wire (2), and a shank, which | 








| passes through a bearing in the front head (3) of the 
| machine, and is provided with a chuck, or tool holder (4) 
for holding the drill steel or bit. The magnetic pull of 
| the coils draws the plunger backward and forward as the 
current alternately passes through them.. The rifled 


| ratchet rod (5) is provided with a ratchet wheel in the 
| back head (6), and enters a rifled nut in the back part of 
' the plunger. 


This arrangement provides for the feed and 








for the rotation of the drill. The cushion spring (7) is oi 
a heavy helicoidal pattern, its function being to absorb 
the surplus energy of the return stroke, and to return the 
energy thus momentarily stored to the forward stroke. A 
flexible cable leads the current to the drill, and connec- 
tion to the wires of the coils is made by means of brass 
plugs extending through the case, as shown at (8). No 
stuffing-boxes are necessary in this machine. The plunger 
runs freely, having a bearing in the coils and in the front 
head of the drill. The shank of the plunger simply works 
in a bronze bushing (9), which can be renewed when 
worn. 

We give a selection from the goods manufactured by 
this company in Figs. 2 toll. They are nearly all self- 
explanatory, and require no words from us. We may, 
however, usefully say a few words about Fig. 11. This 
represents the company’s enclosed liquid resistance as 
arranged for three-phase currents. The action of this 

















Fig. 1—LIQUID STARTING SWITCH 


ingenious apparatus is as follows:—A lever rotates 
round the axis, and is held by a catch when in a vertical 
position. The liquid is contained in a water-tight case, 
and the latter cannot be revolved until the shunt circuit 
of the motor to be started has been made, and a retaining 
coil catch thereby energised, the coil of this catch being 
in series with the motor field. A sliding contact fixed 
to an internal blade rotates with the case, but is insu- 
lated from it. It is evident, then, that since this blade 
is in series with the motor armature, the latter cannot be 
connected to the source of power unless the shunt 
circuit is made. The apparatus is provided with an 
overload release and a minimum release. When the 
motor is up to speed the switch is short-circuited, and is 
held in this position by the minimum release. Should 
the current fail the release acts and the blade is auto- 
matically taken out of the liquid. 








ARMOURED CONCRETE ARCH. 





A SPECIAL design of armoured concrete arch, in which the 
thrust on the abutments is taken in part by a concrete 
invert, having steel rcds hooked to the ends of the arch rods, 
has been recently described in America by the designer, Mr. 
D. B. Luten. This construction is shown in the accompany- 


ing illustration, while the left-hand side of the illustration 
shows the method of determining the curve of the intrados. 
An ellipse of the required span and rise is drawn, and a 
segment of a circle passed through the crown and springing s 


of the ellipse. The vertical ordinates between the ellirse 
and the circle are bisected, and the resulting curve appro> i- 
mated by ares of circles, adjusting the curve at the springin; s, 
so as to become tangent to the verticals. 
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The formula for determining the thickness at the crown is 
as follows :— 


cu-88@+4F), US? , HL |, 
4000 R — S* 30,000R 30,000 v8 
Where C = crown thickness in inches. 
S = span in feet. 
R = rise from springing to crown in feet. 
H = height of opening from pavement tocrown in feet 
F = fill over crown of extrados in feet. 
U = uniform live loading in pounds per square foot. 
L = concentrated single track live loading in pounds. 


The curve of the extrados is a segment of a circle of radius 


E=1+ 9%, 
5 
Where E = radius of extrados in feet. 
I = radius of intrados at crown in feet. 


C 


The extrados circle should be produced to its intersection 
with the pavement ties produced; but if such intersection 
does not occur within 70 deg. of the crown of the extrados 
circle, then the back of the abutment is determined by a 
tangent to this circle at 70 deg. from its crown, this tangent to 
be produced to intersect the invert ties produced. The base of 
abutment should not, however, be less than one-tenth the 
span. Piers should have a thickness of about one-tenth the 
span. 

Pro determine the diameter of the tie-rods of the invert the 
following formula is used :— 
P=}3v D(C — H). 
Where P = diameter of tie-rod in inches. 
D = distance between pavement rods in feet. 
C crown thickness in inches. 
H = height of opening in feet. 


To determine the diameter of the arch rods the following 


formula is used :— 
SL 
= jee 

s Vv . 300,000 © 
diameter of steel rod in inches, 
distance between rods in feet. 
span in feet. 
concentrated live load in pounds. 

C = crown thickness in inches. 

The above formule apply only to the Luten type of arch, 
and provide a reasonably economical section for spans up to 
200ft. They are based on the following unit stresses :— 
Concrete, compression, 300 lb. per square inch ; tension, 0; 
shear, 50 1b. per square inch; steel, 15,000 lb. per square 
inch for arch rods and 30,000 lb. per square inch for invert 
rods. 


Il 


crown thickness in inches. 
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DOCKYARD NOTES. 





THe River class destroyers, Dee and Erne, have arrived 
at the Suez Canal en route for the China Station. 





THE cruiser Arrogant, now at Devonport, is having her 
boilers re-tubed. They were supplied by the firm of Earle, 
and are some of the earliest Bellevilles fitted. The ship was 
completed early in 1898, and has had continuous steaming 
ever — so the allotted span of existence has been well 
covered. 





An interesting story reaches us from America. In its 
naked glory, it is to the effect that the United States 
practice, when full speed is required, is to use only a portion 
of the boilers, and work these up to a pressure of ‘‘ about 
800 lb.’’ Thus results are secured which are the “‘ admira- 
tion of the world.’’ America is a country of much ingenuity ; 
and the picture of a chief engineer sitting on the safety valve, 
directing operations, is quite in accord with classical models. 
We can well believe that engineering in the United 
States Navy must be what someone described as a ‘‘ fidgety 
job.”’ 








PROTECTION OF SHIPS AGAINST CORROSION.—The Midland Rail- 
way Company’s steamer, which was built by Messrs. W. Denny 
and Brothers, of Dumbarton, was launched in the early part 
of last year. In June the vessel, which in the meanwhile had been 
fitted out, was placed in dry dock. Previous to launching her 
bottom had not, as is customary, been painted. .She was launched 
with her plates just as they came from the rolls. In dry dock her 
bottom was washed with fresh water and then received one coat 
of Holzapfel’s Lagoline end two coats of Holzapfel’s inter- 
national composition. She has, we understand, recently been 
in dry dock again, and we are informed that the paint had 
adhered to every part of the plating. Mr. Holzapfel has 
long upheld the proposal to launch ships with their bottoms 
unpainted, and only to paint when they have been in water for 
some time, and after dry-docking and washing with fresh water. 
This latter is a point he insists strongly upon. We understand 


that this course is to be adopted with the new training ship 
Exmouth, 
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RAILWAY MATTERS. 


We learn from an American paper that the Baltimore 
and Ohio Railroad has placed an order for no less than 10,000 
freight cars. 


Surveys are reported being made by the Illinois 
Central Railroad for a new line from Jackson, Tenn., vid 
Sheffield to Birmingham, Ala., about 230 miles, 


Tue Bill confirming the purchase of the Canada 
Atlantic Railway by the Grand Trunk Company passed the Senate 
last Friday, and now only requires the Royal Assent to become 
law. 


For the first time on any railway in the world ordinary 
motor cars, specially wheeled, have been placed in regular service 
on the California Railway, as the result of Mr. C. J. Glidden’s 
recent tour in his car on the Canadian Pacific line. 


Tur Board of Trade have recently confirmed the 
Welshpool and Llanfair Light Railway (Further Borrowing 
Powers) Order, 1905, amending the Welshpool and Llianfair Light 
Railway (Amendment) Order, 1901, and for other purposes. 


Tuer three locomotives, with cylinders 14in. diameter 
by 22in, stroke, ordered in February by the Swansea Harbour 
Board from Messrs. Andrew Barclay, Sons and Co., Limited, 
Caledonia Works, Kilmarnock, were turned out in ten weeks, by 
the first day in May. 


Tue directors of the Cambrian Railways Company at 
their meeting last week unanimously appointed Mr. W. Bailey 
Hawkins to the chairmanship, to succeed Mr. A. C. Humphreys- 
Owen, and also Mr. J. Marshall Dugdale as deputy chairman, 
to sueceed Mr. Bailey Hawkins. 


IncorPoRaTION has been granted the Coast Line Rail- 
way (Southern Pacific) Company in California, with a capital of 
£6U0,000, to build the proposed new coast line between San 
Francisco and Santa Cruz, together with a branch line 20 miles 
long from Pescadero to Boulder Creek. 


Tuer Boston Elevated Railroad has laid down some 
manganese steel rails at points on its line exposed to extraordinary 
wear. These rails have to be cast, as they cannot be rolled, and 
they cost £1 per foot ; but the difference in durability is considered 
to more than balance the greater cost. 


Last Friday Mr. W. B. Worthington, chief engineer of 
the Lancashire and Yorkshire Railway Company, was entertained 
at dinner at the Midland Hotel, Manchester, by members of the 
Institute of Civil Engineers in Manchester, in recognition of his 
appointment as chief engineer to the Midland Railway Company. 


In our paragraph in this column last week regarding 
the representatives of the Great Central Railway at the Inter- 
national Railway Congress at Washington we said that Mr. C. A. 
Rowlandson, chief engineer, was among the number. We should 
have said Mr. John Rowlandson, assistant district engineer on the 
London Section of the Great Western line. 


THE Railway Committee of the Canadian House of 
Commons has reported the Bill gee | this company to build 
extensions from Torcnto to Ottawa, and thence to Montreal. 
The line of the proposed road crosses the Ottawa River at 
Hawkesbury, and thence runs down the north shore to the island 
of Montreal, where it-is- proposed- to build two branches into the 
city. The Bill also provides for extensions from French River to 
Ottawa, and from Sudbury to Port Arthur, to connect with the 
Canadian Northern. 


A Dorcs steamer arrived in Maryport Roads on Wed- 
nesday, from Rotterdam, with 1500 tons of German coke for Messrs. 
Cammell, Laird and Co. This is the first foreign coke imported 
into the North-west of England. The purchase of it is the iron- 
masters’ reply to the action of the railway companies, who have 
withdrawn the rebate on the carriage of Durham coke. Last half- 
year the Maryport and Carlisle Railway Company paid a quarter 
per cent. less dividend, mainly owing to the concession on the car- 
riage of coke, and the companies contend that the traffic will now 
bear the full freight. 4 


THE Mersey Docks and Harbour Board have ratified 
an agreement with the railway companies as to the handling of 
merchandise in transit. Under the arrangement just arrived at, 
goods in transit, whether inward or outward, will be taken to and 
from the ship’s side on the railway wagons, the Dock Board for the 
present supplying the means of haulage between the quays and the 
railway termini. This will reduce the port charges on cotton by 
1s. 10d. per ton, and those on grain by ls. 7d. per ton. For 
haulage the Dock Board are to receive 6d. per ton, as compared 
with ls. 3d. per ton, the present cartage rate. 


THE total revenue of the Leeds Corporation Tramways 
for the year ended 25th March last amounted to £298,233 7s. 5d., 
which worked out at 10-15d. per car mile run. The car mileage 
run was 7,044,838, as compared with a mileage of 6,091,407 in the 
previous year, and accounted to a considerable extent for the 
reduction in the earnings per car mile, which a year ago amounted 
to 1i-05d. The cost per car mile owing to the improved traffic 
arrangements had been reduced from 3-15d. to 2-82d., ——— 
ing a saving in the working expenses of over £9000. The total 
working expenses amounted to £161,297 3s. 7d., leaving a gross 
profit of £136,936 3s. 10d. Out of the gross profits £52,000 is being 
applied to the relief of the rates. 


During the present year steps will be taken to lay 
down 2100 miles of new railway lines in Russia ; 1016 miles will be 
undertaken by private railway companies, and 70 miles by various 
single individuals ; this leaves 1014 miles to be undertaken by the 
State. The most important project before the Ministry of Ways 
of Communication is that of a line of railway to connect Tomsk 
with Tashkend, the eastern terminus of the Russian Central Asian 
Railway. The projected line is by no means called for in the local 
interests of the region through which it will be taken ; it will be 
mainly of a strategic and military importance in view of the more 
rapid mobilisation of the Russian troops towards Afghanistan and 
the North-West frontier of India. 


Tue Rhymney Railway Company has recently intro- 
duced the first of a new type of locomotive. These locomotives 
have six coupled wheels and a pair of radially-fitted trailing 
wheels, The inside cylinders are 184in. in diameter, with a stroke 
of 26in. The coupled wheels are 4ft. 6in., and the trailing wheels 
3ft. 6in. in diameter. The coupled wheel base is 15ft. 3in., the 
total wheel base being 21ft. 9in. The boiler pressure is 165 lb. 
per square inch, and has a heating surface of 1374 square feet, 
of which 122 square feet is contributed by the fire-box. The 
grate area is 21-5square feet. The fire-box is of the Belpaire 
pattern. The engine, in running order, weighs 61 tons 6 cwt., 
of which 48 tons 14 ewt. is carried on the coupled wheels, 


Tue monthly meeting of the Leicester section of the 
Permanent Way Institution was held on Saturday afternoon, under 
the chairmanship of Mr. E. P. Male, formerly the London and 
Norti-Western station-master. A number of technical questions 
were considered, one being as to the laying down of ‘‘ points and 
crossings.” Many persons are under the impression that an angle 
is a fixed quantity. However, this is not the case, for it can be 
measured in three ways. Some railways measure an angle of 1 in 3, 
as 3ft. one way and lft. the other at an angle of 90 deg.; another 
takes the central measure of the triangle ; and a third adopts the 
measure of the sides only. It was resolved that steps be taken to 
induce companies to adopt one standard for the measure of angles. 





NOTES AND MEMORANDA. 


Tue pipe line from Fremantle to the Coolgardie gold- 
fields has cost about £2,760,000. Itisasteel tube 2ft. Gin. diameter, 
and the length of the line is about 363 mile. 


PHOTOGRAPHIC comparisons prove that the light on a 
bright day is 18,000 times stronger at the seashore, and 5000 times 
as strong on the sunny side of a street, as in the ordinary shaded 
and curtained rooms of the home. 


AccorDInG to the regulations of the Transvaal Govern- 
ment, the resident engineer is required to condemn a winding rope 
when it has, in his opinion, deteriorated to such an amount that 
its factor of safety does not exceed six. 


For experimental purposes, fine wire may be made by 
enclosing a metal such as gold, in another, such as copper, drawing 
the whole down to the finest mechanical limit, and then dissolving 
off the copper layer and leaving the fine gold nucleus, 


Ir is estimated by the Society of Motor Manufacturers 
and Traders, which is demanding greater facilities for the manu- 
facture of alcohol for industrial purposes, that London’s 5000 
omnibuses, when mechanically propelled, will require 30,000,000 
gallons of petrol annually. 


A NEW mineral called thorianite has been obtained from 
the residue of gem washing in Caylon. It carries over 70 per cent. 
of thorium dioxide, 7 per cent. of the cerium group, 12 per cent. 
of uranic dioxide, 2 per cent. of lead monoxide, and accessory 
weights of ferric oxide and silica. 


A RECENT expedition, sent into the desert area of 
southern Egypt, found a plentiful supply of water, at a depth of 
145ft., by the aid of Keystone drillers. It has been established 
that on the large area of land lying twenty miles north of Kharga 
water flows freely a few feet below the surface. 


In fifteen years London has more than trebled its debt 
and doubled its taxation. During the five years ending in 1891 
the lowest rated parish only paid 23, 10d. in the pound, and the 
most highly rated paid 6s. 5d. To-day the lowest rated parish pays 
6s. 6d., while in Poplar the rates have reached 12s. in the pound. 


WE learn that Professor H. M. Howe, Professor of 
Metallurgy at Columbia University, Bessemer medalist of the Iron 
and Steel Institute, has been elected foreign correspondent of the 
Paris Society for the Encouragement of Industry, to succeed Sir 
Lowthbian Bell. The other four recipients of this honour are Canniz- 
zaro, Mendeléeff, Solvay, and Sir Henry Roscoe. 


Durine last month Scotch shipbuilders launched 36 
vessels, of about 38,490 tons gross, as compared with 29 vessels, of 
45,640 tons gross, in March, and 34 vessels, of 39,424 tons gross, in 
April last year. In the four months this year Scotch builders have 
launched 90 vessels, aggregating 153,206 tons gross, against 116 
vessels, of 146,447 tons gross, in the corresponding period of last year. 

EnGuisH shipbuilders in April put into the water 24 
vessels, aggregating about 66,089 tons gross, against 38 vessels, of 
81,917 tons gross, in March, and 27 vessels, of 54,715 tons gross, 
in April last year. For the year so far English builders have 
launched 106 vessels, totalling about 241,158 tons gross, as com- 
pared with 100 vessels, of about 223,621 tons gross, in the first four 
months of last year. 


AccorpInc to Comptes Rendus the chengs in con- 
ductivity of metals under the influence of radium has been investi- 
gated by M. B. Sabat. Iron, steel, copper, brass, bismuth, German 
silver, and platinum showed increase of resistance. The theory is 
that the beta rays of the radium, impinging on the respective 
metals, were changed into heat, under which the conductivity 
diminished according to the ordinary heat law. 


THE value of liquid fuel in motor engines is approxi- 
mately shown by the heat of combustion, and the vapour tension 
shows the ease or otherwise with which the liquid can be turned 
into gas. Petrol at 10d. per gallon produces, per pound, 10,640 
Centigrade heat units, while absolute alcohol will only yield 
6500 units ; so that, says the Chemical Trades Journal, absolute 
alcohol would have to be sold at 6d. per gallon before it could 
compete with petrol at 10d. 


A cusic foot of earth weighs about five and a-half times 
as much as a cubic foot of water. A cubic mile of earth then 
weighs 25,649,300,000 tons. The volume of the earth is 
259, 880,000,000 cubic miles. The weight of the world without its 
atmosphere is 6,666,250,000,000,000,000,000 tons. If we add to 
this the weight of the atmosphere given above we get a grand 
total—6,666,255,819,600,000,000,000 tons. No wonder, says the 
American Machinist, Atlas became round-shouldered, 


A REVERSIBLE petrol engine was -described recently in 
France Automobile. In principle this engine makes use of an 
extreme retardation of the ignition for slowing up the engine, the 
exhaust valve being’ raised at the same time; at the instant 
of oscillating before stopping the ignition circuit is interrupted, 
tha valve striker falls into a different guiding channel—these 
channels take the place of the usual cams-~and ignition can then 
take place with the spark moderately advanced in the new direction 
of rotation. 


CreosoTinG wood is generally supposed to make it 
more inflammable. Several creosoted telephone poles in the recent 
fire at the New Orleans docks, however, resisted the attack of the 
flames successfully, says the Engineering News. Twoof these poles 
stood within 6in. of one of the burning freight warehouses, so close 
that holes had to be cut in the edge of the roof when the poles were 
erected. The warehouse with its contents, including 15,000 bales 
of cotton, was totally destroyed ; but the poles were so little charred 
that they are still in use. 


Tae Boudreaux-Verdet quadruplex petrol engine was 
recently described in Locomotion Automobile. The engine has 
opposed cylinders, the construction being such that a long trunk 
piston on each side works in two co-axial cylinders—one ordinary, 
one at the rear and oneannular one forward. There are thus four 
explosion chambers. The two pistons are formed of a single cast- 
ing. The crank shaft is actuated by a single connecting-rod, 
provided with extra large ball bearings at the big end. The valves 
are all mechanically operated from a cam shaft driven by worm 
gearing. The engine is only an experimental one, 


A commission recently appointed by the Itaiian Govern- 
ment to study a plan of river navigation along the Po and its con- 
fluents between Venice and Milan have arrived at the following 
conclusions, viz.:—(1) To establish a direct service for 397 kiloms., 
with 600-ton flat boats from Venice to Milan, through Brondola, 
Cavanella, Adda, Pizzighettone, and Lodi. (2) To group and 
connect all the branch lines to the principal one and to the lakes 
in a uniform manner, so as to covera distance of 3410 kiloms, 
The expenditure to be incurred in excavating and improving the 
services has been computed to be about £4,720,000. 


EXCELLENT performances are reported of a new sub. 
marine, or rather submersible, which has lately been completed at 
Toulon, and which seems likely to be accepted in France as the 
type most suitable for adoption at present. The new vessel is 
117ft. 7in. in length, has a beam of 12ft. 9in., and a displacement 
of 172 tons, with a horse-power of 200, giving her a speed of 
10-5 knots. The recent trials of this vessel, writes M. Le Roll in 
Le Yacht, show in unmistakable fashion the superiority of the 
Aigrette type, which, with certain modifications and improvements, 
will be without doubt the submarine of the future for offensive 


purposes, 





MISCELLANEA, 


Tre San Pedro, Los Angeles and Salt Lake Railway was 
formally opened on April 18th. 

AN inquiry has been held into a proposal by the Hull 
Corporation to borrow £20,873 for the purpose of telephonic exten- 
sion, more ially in the residential portions of the city. 


Sanction has been accorded by the Secretary of State 
to a revised estimate of fifty-four lakhs for the completion of the 
Mandalay Canal. The original estimate was thirty-three lakhs. 


Ir is proposed to start a service of electric cabs in 
Buenos Ayres, and a company with a capital of £240,000 is being 
formed. ‘he service will” follow pete that in Berlin, where 
taxameter fares are in force. One hundred electric cabs will be 
supplied to commence with. 


A.tTHouGH Belgium is one of the oldest coal-mining 
countries, and its collieries have been actively worked for many 
years, a new coal region has just been discovered, Borings in the 
Campines field have shown the existence of coal, and mining will 
soon be begun, The area of the new field is large. 


Tue Lord Mayor of Sheffield announces that, thanks to 
the generosity of manufacturers in the East End of the city, all of 
whom have given donations of from £1000 to £2000 towards the 
fund for establishing the new University, and of other donors, the 
University of Shettield is now practically established from a financial 
point of view, 

Tur Halifax Council have decided to purchase, as soon 
as they obtain authority, two motor omnibuses to be run in con- 
nection with their tramway system. It was also decided to 
complete the tramway from the borough boundary at the Calder 
and Hebble Inn to the Saddleworth-road, West Vale, at an 
estimated cost of £7291 lis. 

A BurNLEy company has completed arrangements to 
build a new weaving shed, to hold 900 looms. This makes the 
third large new weaving shed for Burnley announced during the 
last fortnight, representing an addition of 3000 looms. The exten- 
sions in the surrounding villages represent another 5000 looms, 
The new sheds will find employment for nearly 3000 more operatives. 


Tar Surrey County Council has resolved to carry out a 
number of experiments for the prevention of dust caused by motor 
car tratlic, and a sum of has beeu voted for the purpose. 
The dust nuisance appears to have been greatly intensified by the 
prevalent use of non-skidding covers with metal studs, which tend 
to loosen the road surfaces much more than with the smooth tires. 


WF learn from a daily paper that there is now under 
consideration by the Armley Burial Board, at Leeds, a singular 
labour-saving invention for interments by machinery. By an 
ingenious coffin-lowering apparatus it is claimed that the coffin 
slowly descends to the bottom of the grave, where the girths 
loosen themselves, and that the system prevents many a painful 
sight at the last act of burial. 


Tue first edition of an illustrated guide, entitled “ Week- 
end Holidays from London,” has just been issued. It contains 
information which the week-end traveller is likely to require, 
namely, brief particulars of a large number of the most popular 
South, West, and East Coast resorts, the fares and train services, 
as officially supplied by the railway companies, and the week-end 
charges made at hotels, hydros, and other establishments. 


Aw extensive plan has been formed for deepening the 
lower reaches of the river Douro and removing the bar which 
obstructs it. This will greatly increase the extent of the port and 
harbour of Oporto, It appears that Leixoes harbour, which has 
already cost the country more than 5000 contos, and which was 
specially intended to facilitate maritime traffic with Oporto, has not 
done the service to North Portugal that had been expected of it. 


ANNOUNCEMENT has been made at the U.S. Navy 
Department of the award of the contracts for the three scout 
cruisers Chester, Birmingham, and Salem. Two of the cruisers 
have been awarded to the Fore River Shipbuilding Company, this 
company being the lowest bidder. One of the ships will be equipped 
with reciprocating engines and the other With turbines. The third 
ship will be built by the Bath Ironworks, the next lowest bidder, 
and will be fitted with Parsons turbines, 


Ir has been decided by a joint meeting of the Highways 
and Bridge and Ferries Committees of the Sunderland Corporation 
to request the Local Government Board to send down an inspector 
to inquire into the question of the approaches on the north side of 
the new West End High Level Bridge. The Sunderland Corpor- 
ation and Southwick Urban District Council have been unable to 
come to an agreement on the matter, and a clause in the Act of 
Parliament provides that an inspector will be sent in case of a dis- 
agreement, 


One of these monster blasts which are periodically 
arranged for at the stone quarries of J. and A. Gardner at Bonawe, 
near Oban, took place there on Saturday, 6th inst., and was 
attended by most telling effects as regards the loosening of solid 
rock. Into a shaft, which has been bored to a depth of about 70ft., 
a charge of 24,0001lb. of gunpowder was placed, and this fired b 
electricity. The resulting explosion displaced a mass of es § 
150ft. in height by about 260ft. in width, estimated to contain 
about 250,000 tons, 


GOLD mining on a considerable scale is to be tried in 
Indiana, a syndicate having bought a tract of 640 acres in Morgan 
County, where appliances for washing the gravel are to be put up, 
says the Engineering and Mining Journal, The supply of water 
is abundant. For many years there have been reports of the find- 
ing of gold in the stream beds of that part of the State ; and small 
quantities have been panned out in several places. The present 
venture, however, is the first attempt to work the supposed placer 
ground in a systematic way. 


GERMAN manufacturers appear to be devoting special 
attention at the present time to the demand which has sprung up 
for windmills in South Africa. This demand for windmills has 
arisen owing to the continued dry seasons in South Africa, The 
sinking of wells has become a necessity, and even the Government 
boring machines have been called into use to supply cattle with the 
necessary quantity of water to sustain life. Two kinds of motors 
are saleable, a light one for pumping water for cattle, and a heavier 
one to pump for irrigation purposes, 


Tue Highways Committee of the Cumberland County 
Council have had under consideration the estimate of expenditure 
on roads and bridges for the year ending March 3lst, 1906, 
Altogether £34,500 will be required. Last year the expenditure 
amounted to £36,000, The county surveyor states that the 
increasing use of traction engines ree f motor cars must necessarily 
increase the cost of maintaining the main trunk roads. He finds 
asa rule that the inflated tires of the quickly-driven- motor car 
do quite as much damage to the surface of the strong roads as the 
heavier traction engine, 

Tue Russian Minister of Finance has obtained the 
Czar’s sanction for the appointment of a special commission to 
examine the question of the long-talked-of construction of a canal 
uniting the Baltic Sea and the Black Sea, Among the most com- 
plete schemes is that elaborated by a Belgian engineer, Comte 
Gustave Defosse, in which »/Mr.:C. Innes Baillie, of the United 
States, and Messrs, J. King and Co., of London, are interested. 
Under this scheme the rivers Dvina, Beresina, and Dnieper would 
be utilised, and the termini of the canal would be at Riga and 
Kherson, The length of such a canal would be about 1000 miles, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrocxHavs, 7 Kump/jgasse, Vienna, 
CHINA.—Kgiy anp Watsn, Limirap, Shanghai and Hong Kong. 
FRANCE.—Boyvagavu anp Cugvitier, Rue de la Banque, Parisi 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 

F. A. Brocxuavus, Leipzic ; A. Twerrmuyur, Leipsic, 
INDIA.—A. J. ComBripox anv Co., Railway Bookstalls, Bombay, 
JTALY.—LogscHER anv Co., 807, Corso, Rome ; Bocca Fuenus, Turin. 
JAPAN.—Kagty anp Watsu, Limirep, Yokohama, 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Banchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—Wa. Dawson & Sons, Lrurrep, 7, Sea-st. (Box 489), Capetown 

Gorpon anv Gortcu, Long-street, Capetown. 

R. A. THompson anv Co., 88, Loop-street, Capetown. 

J. O. Jura amp Co., Capetown, Port Blisabeth, Johannesburg 

Bast London, Grahamstown, King Williamstown, Stellenbosch 
Hanpvgv Hovsz, Lrurrep, Kimberley. 
. ApaMs AND Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anp Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. Toompson anv Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide and Brisbane. 

TURNER AND Henpgrson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anp Co., Auckland; Ornaia, J. W., Napier. 
CANADA.—Mownrreat News Co., 886 and 888, 8t. James-street, Montreal. 

Toronto News Co.; 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrzRwationaL News Oo., 88 and 

85, Duane-street, New York ; Susscniprion News Oo., Chicago, 
STRAITS SETTLEMENTS.—Kgtiy anp Watsu, Limite, Singapore. 
CEYLON.—Wisayartwa ayp Co., Colombo. 
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supplied direct from the office on the following terms (paid in 
ad vance) :— 

Half-yearly (including double number) £0 14s, 6d, 
Yearly (including two double numbers) .. £1 9%. Od. 


Crora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annurc 
will be made, 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tat Encinggr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoingrr, and 
accompanied by letter of advice to the Publisher. 


Tain Paper Copizs. Taick Pargr Copies. 


Half-yearly .. .. £0188. Od. | Half-yearly .. £1 Os. 8d. 
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ADVERTISEMENTS. 


4” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advei ments are taken 
subject to this condition. 


Advertisements cannot be insert.d unless deliver.d before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sudaey White; all other 
letters to be addresaed to the Editor of Taw ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No,. 13352 Central. 








PUBLISHER’S NOTICES. 





*.* With this week's number is issued, as a ee a Two-page 
Eagraving of the Cargo Fleet Tronworks. ver’ coy as aa 
by the Publisher includes a copy of the Supplement, and subscribers 
are requested to notify the faci should they not receive it. 





*,” If any subse:iber abroad should receive THR ENGINEER in an 
imperfect or rautrlated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent throvgh whom the paper is obtained. Such inconvenience 
Aan hg can be remedied by obtaining the paper direct from 
this office, 
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TO CORRESPONDENTS. 


4—P = In order to avoid trouble and confusion we find it necessary to inform 
corre: ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be ied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4aP All letters intended for insertion in Tam Encivume, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y ieuti 

4 Wecannot wndertake to return drawings or manuscripts ; we must, 

correspondents to keep copies. 
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REPLIES. 


A. F. F. (Dundee) —From any Government publisher; try Wyman and 
Sons, Fetter-lane, E.C. 

A. F, (Shiraz).—You might try ‘‘The Inventions of the Nineteenth 
Century,” published by Cassell’s. 

Hone Kono.—The particulars of torpedoes for which you ask, are as 
follows :—Length, 16ft. 1}in.; diameter, 18in.; displacement, 1150 Ib. ; 
speed, 29 knots to 800 metres ; engine gives at 28 to @0 knots about 
85 horse-power. 

N. N. (Edinburgh).—We think that a book called ‘‘ Practical Construction 
of Electric Tramways,” by Wm. R. Bowker, London, E. and F. N. Spon, 
1908, will give you all you require. You might also refer to ‘ Electrical 
Traction,” by Wilson; London, Edward Arnold, 87, Bedford-street. 
1897. 

W. D,—It is impossible to “ transfer the erosion from the gun to the pro- 
jectile.” Erosion is produced by the action of the hot gas on the steel, 
probably in making their escape round the projectile before the driving 
band has fully filled the rifling. Soft-coated projectiles were tried 
many years ago, and failed for various reasons. The copper driving 
band does all that is necessary. 


ERRATUM. 


In our description of the Building Trades’ Exhibition in our last issue, 
we stated that two contractors’ locomotives were shown by Messrs. 
Orrenstein and Koppel, of Bush-lane House, Cannon-street. We should 
have said, ‘‘that the 10 horse-power locomotive descri was con- 
structed by Messrs. Arthur Koppel, Ciement’s-lane, London, E.C. 








MBETINGS NEXT WEEK. 


InstiTUTE oF Marine Enoinggrs.—Saturday, May 20th, at 3 p.m. 
Visit to the Chemical Works of Messrs. John Bennet, Laws and Co., 110, 
West Ferry-road, Millwall. 

Tue Farapay Socrery. — Thursday, May 18th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, 8. W. 
Paper, “‘An Application to Electrolytes of the Hydrate Theory of 
Solutions,” by T. M. Lowry, D.Sc. 

Roya Instrrution or Great Britain.—Friday, May 19th, at 9 p.m. 
Discourse, ‘‘ The Native Races of the British East Africa Protectorate, 
by Sir Charles Eliot, K.C.M.G. Thursday, May 18th, at5p.m. Lecture 
IIf. on ‘* Flame.” by Professor Sir James Dewar, M.A., LL.D., D.8c., 
F.R.8., M.R.1L, Fullerian Professor of Chemistry, R.I. 

RoyaL Mergoro.ocica, Society. — Wednesday, May 17th, at 
4.80 p.m., at 70, Victoria-street, Westminster, 8.W. meeting. 
Papers, ‘‘ Measurement of Evaporation,” by Richard Strachan, F.R. Met. 
Soc. Pm mg = Slide Rule for Reducing Readings of the Barometer 
to Sea-level,” by John Ball, Ph.D., Assoc. M. Inst, C.K. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Friday, May 19th, at 7.30 p.m., in the Lecture Hall of the J iterary 
and Philosophical Society, Westgate- » Newcastle-on-Tyne. Mr. 
Frank Little will reply to the discussion on his paper on “ Petrol Motor 
Cars." Mr. J. F.C. Snell will reply to the discussion on his paper on-the 
‘* Application of Electricity to Industrial Purposes.” Mr. D. B. Morison 
will reply to the discussion oa his paper on ‘ Boiler Furnaces and the 
Effect of Oil on their Ultimate Strength.” 

Socrety or Arts.—Monday, May 15th, at 8 p.m. Cantor lectures: 
“The Uses of Electricity in Mines,” by Henry Willock Ravenshaw, 
Assoc. M. Inst. C.E., Mem. Fed. Inst. Min. Eng. Tuesday, May 16th, at 
8p.m. Applied Art Section. ‘* Excavation of the Oldest Temple at 
Thebes,” by H. R. H. Hall, M.A. Wednesday, May 17th, at 8 p.m. 
Ordinary meeting. ‘ The Use of Wood Pulp for Paper-making,” by 8. 
Charles Phillips, M.8.C.I. Thursday, May 18th, at 4.30 p.m. Inaian 
Section. ‘‘ Plague in India,” by Charles Creighton, M.D. 








DEATH. 


On the 3lst March, at Capetown, South Africa, Gzorcz Kicour, 
M Inst. C.E., in his 67th year. 
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MR. HADFIELD’S ADDRESS. 


Tue presidential address of Mr. R. A. Hadfield, 
to the Iron and Steel Institute, delivered on Thurs- 
day morning, is in one way disappointing. It 
occupies no fewer than seventy-nine closely-printed 
octavo pages, but it contains no announcement of 
any new departure in steel making or manipulation. 
It is an exceedingly able statement of the history of 
iron and steel manufacture, and it indicates the 
probabilities of the future. But it tells us nothing 
of new methods of manufacture, and only alludes 
incidentally to such processes as that of Harmet, 
for consolidating ingots. The silence of such a 
man as the President of the Iron and Steel Insti- 
tute, who is known to be one of the leading autho- 
rities on all that concerns steel and steel making, is 
eminently suggestive. We refuse to believe that on 
this occasion he took his hearers fully into his con- 
fidence. It is, indeed, known that the advance 
of knowledge in metallurgical science never ceases. 
Of course, there is no vital necessity for a full pro- 
nouncement about improvements in the manufac- 
ture of steel. We are, indeed, disposed to regard 
the President’s silence as suggestive rather than 
discouraging. 

It would be impossible to indicate with any com- 
pleteness the nature of the information with which 
Mr. Hadfield has filled his address. Having dealt 
with metallurgy, he proceeded to consider the 
metallurgist, paying by the way a well-deserved 
compliment to Kipling’s “McAndrew’s Hymn,” 


that wonderful poem the essence and inwardness of 
which it is not given to everyone to understand. 
Only, indeed, to those familiar with the engine-room 
of a big steamer are its meaning and merit mani- 
fest, its perusal altogether delightful. Mr. Had- 
field has not been able, or, indeed, willing, to get 
away from what has been aptly termed “the 
romance of science.” Even the practical metal- 
lurgist—the man to whom the production of steel is 
in the main a question of pounds, shillings, and pence 
—stands amazed at his own work; and no wonder. 
Heat plays so important a part in determining charac- 
teristics that it has been stated by an eminent 
authority that a difference of two or three degrees 
Centigrade will alter the temper of a piece of 
steel. “The recent development of high-speed 
cutting steel is revolutionising machine- shop 
practice throughout the world. From the iron- 
manganese alloy, containing 4 per cent. to 5 per 
cent. of manganese, and but little over 0°40 per 
cent. carbon, which in its cast state is so friable 
that it can almost be powdered between the fingers, 
to chromium steel having an elastic limit of 70 tons 
per square inch, and 1€0 tons or more tenacity, or 
to the nickel-manganese alloy, with a tenacity of 60 
to 65 tons, which draws out cold in the testing 
machine to 60 per cent. or 80 per cent. of its length, 
is a wide range vf production; and there are a 
thousand-and-one types and varieties between these 
limits.” 

Further on Mr. Hadfield plays with statistics. 
His figures are amusing. It has been said that if 
the destruction of herring roe and of young herrings 
were not enormous the oceans would in a few years 
be packed solid with herring. Reasoning in a very 
similar way, Mr. Hadfield shows that supposing the 
whole population of the giobe required at a future 
date the 560 1b. of iron per head now used in the 
United States, then the demand would be for about 
300 millions of tons per annum. How such a 
demand could be satisfied for even a single year is 
an open question, one which we need not worry 
ourselves about. It is more to the point that, fast 
as the production of iron increases, it barely keeps 
pace with the demand. It is not impossible that 
in 1920 the United States production of iron will 
reach 30 millions of tons per annum. The limita- 
tions to production will, perhaps, depend more on 
the supply of coal than on that of ore—in this 
country, at all events. Concerning blast furnaces 
Mr. Hadfield had nothing new to say. His refer- 
ences to the Gayley dry-air system were mainly 
reproductions of the opinions of various critics 
whom Mr. Gayley has not yet convinced. The 
questions at issue have been very fully discussed 
in our pages, without, so far, a definite result; 
mainly, we believe, because those taking part in it 
have shut their eyes to the dominant fact which 
is that under no possible circumstances can moist 
air enter a blast furnace, no matter what the state 
of the atmosphere. The moist air from the blow- 
ing engines is brought into contact with the white-hot 
bricks of the Cowper stoves. It is raised to a tempera- 
ture of 800 deg. to 1000 deg. Fah. Under these condi- 
tions it is impossible that the moisture should 
remain in the condition of water. It is converted 
into steam, and as the pressure in the stoves is not 
more than 7 Ib. or so on the square inch, the steam 
must be very highly superheated. The puzzle is 
then, why a reduction in the small volume of super- 
heated steam sent into a blast furnace should have 
the enormous economical effect claimed for it by 
Mr. Gayley. Almost everyone seems to miss the 
simple point which is that Mr. Gayley can do 
nothing more than reduce the volume of super- 
heated steam passed into the furnace. Dry blast or 
not dry blast, the difference is purely one of degree. 
In any case superheated steam gets into the 
furnace. How does this steam reduce efficiency ? 
No one seems to know. Mr. Hadfield says that 
such eminent authorities as Le Chatelier and Heur- 
teau think that the saving effected cannot be more 
than 3 per cent.; while Mr. Weaver of Detroit, 
attributes the gain to increasing the combustion in 
the furnace, and augmenting the quantity of lime in 
the slag. This much is certain. If Mr. Gayley is 
right, then a prompt and far-reaching revision of 
the chemistry of the blast furnace becomes impera- 
tive. It is simply wasting time to try to reconcile 
what he has effected at the Isabella furnace with 
any existing theory of the possible effect of a small 
quantity of superheated steam on its internal 
economy. 

Not content with words, Mr. Hadfield has sup- 
plemented his address with a number of diagrams 
illustrating the relative consumption of iron and 
steel by various countries. We are not quite sure 
that information of this kind possesses any special 
value. The tendency of late years is to publish 
great masses of statistics. We have never been 
able to trace any definite economic result. Let us 
suppose that the production of pig iron will increase 
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at the rate of a million tons per annum. We ask, 
what if it does? Are we to take the fact as an 
indication that it will be safe to invest more money 
in the construction of blast furnaces? If not this 
information, then what other information do we 
get? Statistics to be of use must serve the purpose 
of guides in our future conduct. If the figures 
cannot do this to good purpose, then they only 
serve to satisfy a languid curiosity. To tell us that 
every man, woman, and child in the United States 
buys 560 lb. of pig iron per year is not more useful 
than a graphic diagram showing that the same 
people each possess 1:7934 pairs of boots. To 
make these figures useful, deductions should be 
drawn from them by competent authorities. Un- 
fortunately it is next to impossible to find any two 
competent authorities who agree in their deduc- 
tions. All that can be said is that the greater the 
production the shorter time will the supply last. 
In any case, it will endure for so many generations 
that we need not give ourselves the smallest con- 
cern about the matter. 

We should easily exceed our legitimate limits 
if we followed Mr. Hadfield in any detail through 
the later and in many ways most interesting portion 
of his address. Here we meet incidentally with 
fragments of that information which Mr. Hadfield 
pre-eminently possesses It is equally natural that 
his hearers should wish to acquire it and that he 
should like to keep it to himself. One or two quo- 
tations we feel we must give: —‘ Many of the diffi- 
culties still met with would be largely overcome if 
the engineer would consult the steel founder when 
prepariog his designs and patterns. Slight differ- 
ences in desiga will ensure the production of a cast- 
ing in steel which could not otherwise be satisfac- 
torily made; in other words, the steel may be of the 
best, the mould properly prepared, and yet all be 
entirely spoiled by failure to appreciate the necessity 
for adapting, as far as pra:ticable, the design of the 
article required to suit the peculiar nature of the 
fluid steel.” And, again, further on:—‘“ As an 
example of the difficult castings now produced, my 
firm recently made a number of hydraulic cylinders 
30ft. in length, with walls only 13in. in thickness, 
the contraction in the moulds, on this length, 
amounting to the very considerable figure of 7}in. 
—that is, the mould had to be 30ft. 7}in. in length 
to produce a casting of 30ft.” We fancy that not 
a few engineers would like to have more informa- 
tion about these things. 

Taken as a whole, tke address reflects infinite 
credit on Mr. Hadfield and the Iron and Steel 
Institute. It does not take the precise line we 
could have desired. Mr. Hadfield kas not opened 
the inner chambers of his mind, or drawn on his 
special stores of acquired knowledge. But it is, 
none the less, a fine address, and a very valuable 
contributicn to the literature of iron and steel. 


STANDARD SCREW THREADS. 


THERE is a lot of common sense in the world 
after all, and it is satisfactory to feel that though it 
inay suffer many strange vicissitudes at the hands 
of a large committee it generally emerges triumph- 
antly. Weare moved to make this notable obser- 
vation by two reports just issued by the gentlemen 
appointed by the Engineering Standards Committee 
to consider the standardisation of the screw threads 
used in general engineering and by iron and steel 
pipe makers. It did, indeed, appear at one time as 
if confusion was to be made worse confounded by 
indiscreet recommendations, but clearly wiser 
counsels have prevailed, and it is pleasant to be 
able heartily to coogratulate the Committee on the 
result of their work. 

The substance of these reports is that the Whit- 
worth form of thread is to be retained for all kinds 
of screws above lin. diameter, and that below that 
size the British Association thread is to be used. 
From every point of view this decision is admirable, 
and we express, we are convinced, the feeling of the 
large body of mechanical engineers when we say 
that it is the only decision which could have satis 
fied them. Indeed, it is not too much to assert 
that had the attempt been made to introduce the 
Sellers or any other form the work of the Committee 
would have been stultified by the indifference or 
passive resistance of mechanical engineers. The 
advocates of the Sellers thread did all they 
could for tbeir case, but there is absolutely no avoid- 
ing the fact that the sharp angles which it involves 
are not only difficult to produce, but, when pro- 
duced, are elements of structural weakness. The 
damaging evidence that users of this thread are 
in the habit of “rounding the thread root in order 
to increase its power of resistance to shock and to 
promote the durability of cutting tools” is 
especially mentioned in the report, and no doubt 
weighed heavily in bringing the Committee to a 
decision. The only points in favour of the Sellers 





thread are that it is a little easier to measure the 
core diameter and the full diameter, and that where 
steam-tight threads are required it is easier to obtain 
contact at the root and crest. An attempt to show 
that it was easier to produce failed under cross- 
examination. The three points which we have 
mentioned are more fanciful than real. Clearance 
between root and crest is generally allowed, and it 
is the effective—that is, the mean diameter, which 
is of real importance, and is as difficult to measure 
in the Sellers as in the Whitworth thread. Fur- 
thermore, steam tightness may be obtained by 
other means without contact at root andcrest. On 
the whole, there could be no reason for changing 
which could outweigh the fact that the Whitworth 
thread has for long been the standard for the coun- 
try, and that it has proved itself entirely satisfactory 
for the great body of engineering work. 

But not only have the Committee recommended 
the retention of the Whitworth form, they have 
also advised that the Whitworth pitch should be 
maintained for general work. Their investigations 
have, however, clearly indicated that there is a 
widespread desire for a series of finer pitches to 
supplement the Whitworth series, and to meet this 
they have prepared a table of fine pitches for screws 
of lin. to 6in. diameter inclusive. The formula for 
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this pitch is “ , where d is the full diameter 


of the thread in inches. We believe that this thread 
has been designed especially to meet the require- 
ments of the motor car engineer, who finds it ditlicult 
to prevent the ordinary thread from working loose 
under the great vibration which his machinery has 
to face; but whilst it will be a very serviceable 
thread to him, the gencral engineer, too, will pro- 
bably find it useful in many cases where he now 
employs the gas or steam thread. In this connec- 
tion we may mention a suggestion by the Committee 
which deserves careful consideration ; it is to the 
effect that the standard thread recommended for 
iron and steel pipes should be used for other metals. 
Whoever has experienced the inconvenience that is 
caused by the differences in the screwing of brass 
and iron pipes will fully appreciate the benefit 
which would result from the adoption of that 
proposal. 

One of the reports before us, that on general 
screw threads—the other refers to pipes only—is 
an interim report. The Committee is still at work, 
and the question being considered is the production 
of a set of standard gauges. Some time ago a prize 
was offered for the design of a standard gauge, and 
it is an open secret that considerable difficulty has 
been experienced in obtaining what is wanted. 
The fact is the Committee have hitherto asked for 
more than can be practically fulfilled, and court 
disappointment. We may, however, hope with the 
new light that is shed upon their work by the 
reports before us, that common sense will ulti- 
mately prevail in the matter of gauges as it has done 
in the selection of threads, and that we shall not 
be asked to attempt an impossible and unnecessary 
perfection in the production of screws. 


ELECTRIC TRAMWAYS IN LONDON. 


Tue developments which are now in contempla- 
tion in conrection with the tramways in the metro- 
polis show that the London County Council is deter- 
mined to proceed at an early date with the construc- 
tion of new lines which have already been authorised 
by Parliament, and a!so with the reconstruction of 
most of the existing horse tramways. Indeed, 
large capital expenditure on the tramways promises 
to be a constant factor in the situation during the 
next two or three years, notwithstanding the 
absence of trustworthy information as to the 
financial working results which have attended 
the operation of the important mileage of electric 
tramways in the South and South-West of London. 
In the first place, we have the projected new tram- 
ways or conversion of existing lines worked by 
the County Council, and secondly, a scheme for 
taking over next year the lines leased to the 
North Metropolitan Tramways Company until the 
year 1910. It will be remembered, as we mentioned 
in these columns a few weeks ago, that an expendi- 
ture of £500,000 has been sanctioned for the 
purpose of transforming to the conduit system the 
lines between Westminster Bridge and Wandsworth 
by way of Battersea, and for the construction of a 
new tramway which, in addition to affording other 
facilities, will also be connected with the Tooting 
lines on the one hand and the Wandsworth lines 
on the other, and thus provide a circular route to 
the bridge. These lines, which represent about 18 
miles of single track, are now to be followed by a 
iartber length of nearly 24 miles of single track, 
formed of six new lines and the reconstruction of 





three existing horse tramways in Lewisham and 
Woolwich and also of the section in Vauxhall 
Bridge-road, so as to be ready for connection with 
the proposed tramway over Vauxhall Bridge. }j 
the others, with the exception of a tramway from 
Hammersmith Broadway to Lower Richmond-road, 
relate to new lines in Denmark Hill, Dulwich, 
Forest Hill, Lewisham and Greenwich. 

The twenty-four miles of track comprised in the 
new scheme which has just been mentioned are 
dwarfed into insignificance by the proposal of the 
London County Council to take over the lease of 
the North Metropolitan Tramways Company four 
years earlier than it would be possible if the lease 
were allowed to run its normal course, namely, until 
Midsummer, 1910. Efforts have been made for g 
period of over three years past to put into operation 
the clauses in the lease which provide for the intro- 
duction of electric traction on the lines worked by 
the company in the north and eastern parts of 
the metropolis ; but it bas not been found possible 
to do so for a variety of reasons, of which only two 
need be cited. The first is that the company 
claimed the quiet enjoyment of its lease—a very 
natural claim under the circumstances—and the 
second was the difficulty of arriving at an agree- 
ment in regard to the method of electric traction to 
be substituted for the existing horse cars. The 
company favoured the overhead trolley system, as 
being less likely to disturb the traffic during recon- 
struction; but the local authorities objected to 
aérial wires, and demanded the adoption of the 
underground conduit method, and this position pre- 
vails to-day, in so far as the borough councils are 
concerned. A reference to Tur ENGINEER of 
October 16th, 1903, will reveal the suggestion that 
the work of conversion of the Northera tramways 
might have been expedited by the payment of com- 
pensation to the company for interference with the 
lines during the existence of the lease. Since that 
time the company, which had declined to consider 
terms for the surrender of its lease, has changed 
its mind, and is now ready to give up the lease at 
the beginning of April, 1906. The proposed terms 
are the payment by the County Council of a sum 
representing the value of the company’s profits in 
the lines for the unexpired years of the lease and 
the purchase of certain leasehold properties used 
in connection with the working of the lines. These 
interests are represented by the sum of £120,000, 
while slightly over £314,000 is the estimated value 
of the horses, cars, stable implements, harness, and 
miscellaneous machinery and plant, which will have 
to be purchased by the County Council at a 
valuation; and it is upon these terms that the 
County Council will in a week or two be recom- 
mended by its committee to accept a surrender of 
the company’s lease. 

It seems slightly premature to make calculations 
as to the financial results of converting the Northern 
tramways to electric traction, but this task has 
already been performed by the Highways Com- 
mittee. The figures are based upon the experience 
gained in connection with the tramways in South 
London, and on the assumption that about one-half 
of the Northern tramways are reconstructed for the 
conduit system, and the remainder for the overhead 
trolley method. It is estimated that with an annual 
mileage of over 21,000,000 miles, and a profit of 
5d. per mile on working, the profits would amount 
to £438,000 a year. The provision for renewals at 
the rate of 1d. per mile would absorb £87,600, and 
interest and repayment charges would require 
£252,500, thus leaving a balance of £97,900. But 
these calculations, apart from the problem as to 
whether it will be possible to obtain permission or 
powers to install the overhead trolley system in 
most parts of the north, entirely leave out of con- 
sideration the question of the large expenditure on 
street widenings proposed to be carried out in con- 
nection with the reconstruction of the tramways. 
These widenings are expected to cost about 
£900,000, although they will parily be in extension 
of improvement schemes already in hand, whilst the 
sum of £470,000 would represent the additional 
capital expenditure necessary if the conduit system 
were adopted on the whole of the lines at present 
leased to the company. It is by no means certain, 
except from the Archway-road to Highgate Arch- 
way, that any other than the conduit system will be 
permitted by the borough councils, unless their 
right of veto is removed, as is desired by the County 
Council. 

It will be seen that the favourable features of the 
situation at the present time from a transit point of 
view are the projected further extensions of electric 
tramways on the southern side of the Thames and 
the substitution of accord for discord between the 
County Council and the North Metropolitan Tram- 
ways Company, whereby the latter's undertaking is 
to be transferred to the former and then converted 
to electric traction. But on the other hand, tle 
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wisdom of expending a large sum of money at a 
time when the burden of the rates is ever increasing 
js open to grave doubt, particularly in the absence 
of unquestionable figures as to the profitable nature 
of the County Council’s tramway undertakings. 
A pleasant feature which may be mentioned relates to 
the short length of tramway which is to be con- 
structed in Archway-road, between the Archway 
Tavern and the county boundary at Highgate Arch- 
way, so.as to link up with the light railways of the 
Middlesex County Council at the county boundary. 
It is intended to lease this section for three years 
to the Metropolitan Electric Tramways Company. 
The result, it is hoped, will be a definite inter- 
change of traffic over the county boundary in 
the future. This proposal indicates that the 
policy of give-and-take is receiving more attention 
at Spring-gardens at the present time than in former 
years, and this is certainly a matter for general 
congratulation, as it may lead to desirable economies. 


RAILWAYS AND STEAMBOATS, 


Ir is a national prerogative to complain of our 
railway companies, their sins of omission and 
commission. Do what directors and managers may, 
they are never right, and it is almost matter for 
surprise that they have not long ere this grown 
weary in well doing. It is not our present pur- 
pose to suggest that our land carrying companies 
are without fault. That vast improvements have 
been effected within recent years is indisputable, 
but it may be possible that the heavy expenditure 
incurred as a result of the forward yo has not 
in all cases been wisely distributed. Merchants 
and manufacturers may—not unnaturally, perhaps 
—urge that too much attention has been devoted 
to the passenger, and too little to the customer 
who fills up the trucks, whose charges have been 
maintained at an undue level to secure the revenue 
needed to pay the dividend on the outlay, which 
has been made for the benefit of the passenger. 
‘There may be reason in this, but the question is 
not one we propose to discuss now. It is suffi- 
cient that the outlay has been made, and 
that it is open to very grave doubt whether 
the game of extensions, increased comfort, a 
larger number of trains, played to the extent 
it has been, has proved worth the candle. 
However, the system has been introduced, the ex- 
pense incurred, and it has become necessary for 
railway managers to search for additional sources 
of revenue. Some of them have embarked on 
steamboat and dock-owning, and it is in connection 
with this that we find the present anti-railway 
grumble. In the outery the chairman of a York- 
shire colliery company has been especially con- 
spicuous. What seems to have particularly aroused 
his ire is the application for parliamentary powers 
by the North-Eastern Railway Company to engage 
in steamboat owning; an application, it is sug- 
gested, which would never have been made but for 
the success which attended the similar Bill of the 
Lancashire and Yorkshire Company last session. 

Whether this is right or wrong we need not stay 
to inquire; of more importance is the suggestion 
that the grant of the powers will be to the 
public detriment. Nothing supporting this conten- 
tion has been advanced, and even shipowners, who 
are, after all, the traders most directly concerned, 
have failed to bring forward any arguments against 
the proposals worth serious consideration. In the 
House of Commons, on the second reading of the 
North-Eastern Bill, one or two members raised a 
feeble protest, on the ground that the railway policy 
was one of poaching, and a daily shipping paper 
demanded, ‘“‘What would railway companies say 
were shipowners to indulge in railway building?” 
We believe that a well-known Hull shipping firm 
opposed the Lancashire and Yorkshire Bill on the 
ground that they would be unable to compete 
against railway-owned steamers. Then the New- 
castle traders are agitating against the North- 
Eastern Bill, maintaining that it will, if it becomes 
law, tend to divert the Midland trade the Tyne at 
present enjcys to the Humber. The Tynesiders 
have secured the “ moral” support of one or two 
Chambers of Commerce, whilst other towns, includ- 
ing Halifax, have refused to support the opposition 
on the ground that competition is good for trade. 

It will be observed that the objections are all of a 
purely personal nature and tend to emphasise two 
facts. One is that the railway companies will 
secure increased business, and the other is that 
there must be “ money in it.’ The money is what 
the railway companies need to compensate them for 
the outlays they have made in other directions 

to which we have already referred. Nothing 
bas been put forward calculated to show that the 
public, to whom the railways owe a special amount 
of attention, as indicated by the whole tenor of 
railway legislation, will be hurt. On the other 





hand, rather will the traders benefit. Indeed, so far 
as the particular instances to which we have 
referred are conceraed, the public ought to gdin 
more than the railways; for the Humber, should 
the North-Eastern Bill become law, will possess 
three ruilway-owned steamer lines, one sailing from 
Hull, one from Grimsby, and one from Goole. The 
three competitors might come to terms certainly, 
but at the moment such a possibility seems as likely 
as an amalgamation of fire and water. What is 
more — to happen is that the respective com- 
panies will strain every nerve to secure as much 
homeward cargo as possible for their steamers in 
order to bring traffic to their land lines, which is 
after all the primary reason of their acquisition of 
steamboats. And in this endeavour they may even 
carry goods by sea at an apparent loss as compared 
with the rate a shipping company would consider 
needful. But what has the public to complain of 
here? The merchant and consumer should alike 
benefit. 

It is worthy of note that the outcry is mainly 
about the northern lines owning steamers; nota 
word of complaint is raised against the London and 
South-Western, which runs steamers to the French 
ports “and the Channel Islands, or against the 
several companies engaged in Irish shipping, 
although in each of these cases there is competition 
with private enterprise. It has not been shown, 
nor has the attempt to do so been made, that any- 
one is harmed in these directions. As a matter of 
fact no injury is done. Traders benefit by the 
handling of their goods being under one.control 
throughout the transit. The railways benefit by 
increased traffic, and—an important fact not 
to be overlooked—by securing inward traffic. One 
of the greatest disadvantages of railways is that 
they have more stuff to carry to the sea than from it. 
Their rolling stock and plant are, therefore, not 
used to their full capacity, which is another way of 
saying that a loss is incurred which must be made 
up to some extent by the charges on outward 
traffic. If the companies by owning their own 
steamers and docks can minimise this disadvantage, 
they are entirely justified in making the new 
departure. 
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AMERICAN AND ENGLISH MACHINERY IN EGYPT. 


Tag American Diplomatic Agent in Egypt indulges in 
some plain speaking in his last official report to Washing- 
ton upon American manufactures in Egypt. His state- 
ments are not particularly Settering to the business 
acumen of his countrymen, and still le 

plimentary to the products of the States. In an amusing 
passage, the Minister writes that in answering inquiries 
or complaints, American business firms season their 
letters with Yankee idiomatic expressions hopelessly 
beyond the linguistic comprehension of the foreign 
customer. High finish in wearing parts of machinery 
the American appears to regard as positive nonsense, and 
as to suggestions offered him in his own interest, he 
rejects all such with the loftiest self-sufficiency. The 
consequences are patent. The public abroad learn to 
distrust American firms and their manufactures, and take 
their orders elsewhere. The Diplomatic Agent quotes an 
instance, typical of many others, of a valuable client 
undertaking the formidable journey from Egypt to the 
United States with the object of inducing manufacturers 
to introduce absolutely indispensable modifications in their 
agricultural machinery, increasing tenfold their suitability 
for Egyptian methods and conditions. This gentleman’s 
mission ended in utter failure. In the words of the American 
Minister, the traveller “ simply lost his time and money, 
but, returning East, he laid his suggestions before a British 
manufacturer, who at once took up the business, and now 
supplies the Egyptian agricul turist with exactly the machine 
that is required—accompanied, moreover, with a guarantee 
of working efficiency that the American maker consistently 
refuses to give.” Itis not surprising, under the circum- 
stances, that 30 per cent. more in price should be cheerfully 
paid for British efficiency as compared with the American 
negative of the word. With regard to the undeniable 
failure of American locomotives in Egypt, the Diplomatic 
Agent, without attempting to palliate the fact, states that 
the Government, in giving the order, was notoriously 
pushed for transport material, and if durability was 
sacrificed to exigencies of the moment the Government 
knowingly encountered the risk. On their part, the 
American makers “undertook to fill the void in an 
incredibly short space of time,” and they faithfully fulfilled 
their contract as far as it went. The Minister does not 
doubt that American firms could still satisfy all Egyptian 
requirements in point of strength and of efficiency, and 
to this end he suggests a machinery expert being sent 
from the United States “ to study the general question of 
machinery for the Egyptian market.” A significant 
British comment upon this proposal is published in 
Egypt. Before the American expert has time to get to 
Egypt, it says, British firms should be able to make their 
markets in this country secure. They have now such an 
opportunity in their hands as may seldom, if ever, recur. 
It need not be explained that the opportunity herein 
denoted is that of the large credits voted the Egyptian 
State Railways upon the recommendation of the Railway 
Commission. By last week an amount of ££950,000— 
out of a future total of 2} millions—had been released by 
the Finance Ministry, and the chairman of the Railway 
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and plenary authority for entering into extensive 
contracts. 


REGULATION OF THE HOURS OF LABOUR. 


Ir is a far cry from baking to engineering, but since the 
labour laws bind all crafts together, it is well that those 
who work in iron and steel should watch what happens 
in the ranks of those who labour in dough. The par- 
ticular event before us is alarming enough—to the nurses 
of the artisan—for it is no less than a complete upsetting 
in America of the principle that labour must be tenderly 
protected from the aggression of capital and the assertion 
of the belief that labour is quite competent—if it is not a 
woman or a child—to look after itself. The portentous judg- 
ment was given some weeks ago by Mr. Justice Peckham 
in the United States Supreme Court, in the case, to put it 
on record, of Lochner v. the State of New York, and it all 
turned on whether a baker was to be allowed to employ 
a workman more than ten hours a day. New York State 
said he might not, Mr. Lochner said he might, and the 
learned judge upheld his view in a vigorous speech, of 
which the full text, or a great part of it, is printed in the 
latest issue of our esteemed American contemporary the 
Iron Age. It must be known that the American States 
have what are called “ police powers,’’—that is, powers to 
watch over the safety, health, morals, and general welfare 
of the public. In the exercise oi these powers a number 
of unconstitutional laws have from time to time been 
formulated, many of which, being regarded as necessary 
to the well-being of the people, have received the sanction 
of the Courts. Mr. Justice Peckham considers, however, 
that the present law limiting the number of hours which 
a grown man may work at a trade “ not dangerous in any 
degree to morals, or in any real or substantial degree to the 
health,” exceeds the limitsof police powers. “Statutes,” he 
said, “of the nature of that under review, limiting the hours 
in which grown and intelligent men may labour to earn 
their living, are mere meddlesome interferences with the 
rights of the individual.” This is very straight, plain, and 
sensible speaking, and may well be taken to heart and 
considered on this side of the water. Up toa certain 
point the regulation of labour by law is in the highest 
degree desirable; the limitations of child and women 
labour, for example, are quite right and proper, but when 
it comes to stipulating the hours which a grown and 
intelligent man may, or may not, devote to a perfectly 
healthy craft, the suspicion is aroused that the health of 
the individual is only a peg on which to hang class inter- 
ference with the rights of employer and employed. 


AGRICULTURAL GAS POWER PLANTS. 


THERE is every indication that the tests of gas 
producers and engines which are to be made by the 
Highland and Agricultural Society of Scotland at their 
show in Glasgow on the last days of June are likely to 
be eminently successful. Great interest is being taken 
in the tests, and all the principal makers are sending 
engines and producers. The object of the trials is to 
bring “the practical working of this form of motive 
wer under the immediate notice of agriculturists and 
others, to whom a cheap and simple source of power is of 
the utmost importance.” Each exhibitor is to show two 
complete plants, consisting of suction gas producers and 
accessories, and suitable engines of between 5 and 8, and 
15 and 20 horse-power; and whilst no award will be 
made, full official reports on the tests will be recorded. 
The time to start from cold and the consumption of fuel 
at full and half load for four hours’ continuous run will 
be observed. The fuel will be Scotch anthracite, and 
will be provided by the Society. We notice that in the 
entry form the cost of the plant, a very important item, 
is included, whilst the frequency with which the producer 
requires charging and cleaning have also to be stated. 
These are facts which, no doubt, will be noted by the 
judges, and of which account will be taken in their 
reports. The demand for suction producers is already 
extraordinary when the shortness of time they have been 
on the market is remembered, and these tests will, no 
doubt, stimulate it, for there can be no question that 
where suitable fuel can be procured the suction producer 
is the cheapest and safest generator of power in small and 
moderate quantities yet found. The practicability of 
making the plants portable is a feature which there will be 
an opportunity of studying at the Glasgow trials. 


RE-INSTATEMENT OF STREETS. 


A casE which came before one of the metropolitan 
magistrates last week raised a question of some interest 
to gas, water, and electric lighting companies. The point 
of the decision may be explained without going into any 
technicalities. A gas company which supplies gas in 
Poplar had occasion to open up a street in order to lay a 
new pipe. For this purpose it was necessary to excavate 
a trench, which involved the cutting through of a bed of 
concrete, and the removal of some of the soil underneath. 
After the pipe was laid, the company replaced as much of 
the soil as it could in the trench, and put in a new 
layer of concrete of the original thickness; but, in spite 
of this, a subsidence took place. The Poplar Borough 
Council thereupon called upon the company properly to 
re-instate the street, and for that purpose to lay a very 
much thicker layer of concrete, so as to avoid any further 
risk of subsidence. In form the company was directed 
to comply with the requirements of the Council’s sur- 
veyor. The company having refused to do this, the 
Poplar Council did the work themselves, and sought to 
charge the company with the cost. The magistrate held 
that the company was liable, but he consented to state a 
case upon the subject for the opinion of the High Court. 
The result of this decision would, in its general applica- 
tion, be that if any gas, water, or electric lighting com- 
pany has occasion to take up the streets, it may be 
required to carry out the work of re-instatement with 
very much better materials than those which were used 
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MOTOR RELIABILITY TEST IN AUSTRALIA. 
(By our own Correspondent.) 

Tue first Australian petrol motor reliability contest was run 
from Sydney to Melbourne on the five days, February 21st to 
25th inclusive. This contest was started by the Dunlop Pneu- 
matic Tyre Company, of Australasia, which intends to make 
it an annual event. : 

The trials provided for three classes of vehicles:— _ 

Class A.—Light cars, not exceeding 1200 Ib. in weight. 

Class B.—Heavy cars, weighing over 1200 Ib. , 

Class C.—Motor cyles, having a cylinder capacity not 
exceeding the product of 3}in. bere by 3}in. 
stroke. : 

The course from Sydney to Melbourne is about 572 miles, 
and comprises about 343 miles of good roads, 140 miles of 
second-rate roads, and 89 miles of bad roads. So as not to 
make the contest into a speed competition, the runs were 
divided into five sections, one of each to be covered by con- 
testants each successive day, the speed allowance being very 
liberal, and no extra marks were allowed for covering the 
distance quicker than the schedule time. The sections 
selected were as follows :— 


Average speed to gain 
maximum points. 








} Light | Heavy | Motor 
cars. cals. 
mph. | m.p.h.! m.p h. 
Feb. 21.—Sydney to Goulburn, 129 miles .. 13 15 17 


22.—Goulburn to Gundagai, 121 miles 18 


, 23.—Gundagai to-Albury, 121 miles .. 16 
24 —Albury to Euroa, 101 miles.. 14 


25.—Euroa to Melbourne, 100 miles .. 16 








The trials were not a proof of the speed abilities of the cars. 
The maximum points—500—were allotted to each contestant 
who covered the distance of each section, per day, within 
the scheduled time limit, and one point was deducted for 
each minute, or part thereof, exceeding the time allowed. 
Each car had to carry one person besides the driver. In the 
light cars eight entrants started, with the following types of 
cars :—8 horse-power De Dions, 7 horse-power Swift, 7 horse- 
power and 5 horse-power Oldsmobile, 7 horse-power Talbot, 
6 horse-power Wolseley, 8} horse-power Cadillac. In the 
heavy cars fifteen started, with the following types :—19-20 
horse- power Innes, 9 horse-power Innes, 7 horse - power 
Panhard, 10 horse-power Oldsmobile, 9-11 horse-power Talbot, 
12-14 horse-power Darracq, 24 horse-power Darracq, 12 horse- 


Goulburn 


cycles. | 


Sydney to Melbourne. 





Distance 
and 
time each 
rection. 


Total 
time. 


| Horse- 
| power. 


Type of 


Rider. car. 


8 
throughout. | 


Average 


Heavy cars— min br. min.|} 
H. L. Stevens .. 45 


| Miles. {hr. 
12-14} 1a | 


ee 
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Darracq 





Crome oO 





H. Tarrant... 10 


eon ew 


- Decauv.lle | 12-16 


LicHT caRs— 


8S. H. Day .. De Dion 


J. G. Coleman .. Swift 


J. H. Craven De Dion 


33 | 





Motor cycLEs— 
B. James .. 
V. H. Gard.. 


27 «44 


Minerva ee 
29 173 | 


ij — | 
Brown 34 -|- 


LONDON ELECTRICITY BILLS. 
No. V.* 
THE consideration of the group of Electricity Bills pro- 
moted in the present session of Parliament was resumed on | 


Tuesday by a Grand Committee of the House of Lords, pre- | 
sided over by the Earl of Camperdown. The case of the 


“@ 


Gundagai 


| electricity for power purposes. 


| year the average rate would have fallen to 1:4d. This 


| three acres of ground, chiefly occupied by buildings. 


lof 55,000 kilowatts, 


growing deutand. One of these sites was at West Ham ang 
the other at Greenwich. The West Ham station would be 
planned to have an output of 125,000 kilowatts. Contrasting 
this Bill with the measure of the Administrative Company, 
Mr. Browne said this latter scheme was built up of hypo. 
thesis upon hypothesis, its promoters were making estimates 
in the dark, and it was felt that some of their figures were 
not practical figures for London. The City of London, which 
had its present working figures as a guide, was estimating its 
works cost at ‘2d. per unit, and he could assure the Committee 
that in London a better figure could not be achieved. The 


| cost of construction would work out at £5°25 per kilowatt, as 
| contrasted with £8°5, the estimated cost of the Admini- 
| strative Company’s projected undertaking. 


In its under. 
taking the City of London Company did not intend to 


| compete with any local companies, but would compete with 
| local bodies which were undertaking the supply of power, 
| The supply of electricity for street-lighting by a public body 
| was a duty which they had to perform, equivalent to that 


of policing the streets, but the sale of electricity for power 
was a matter for private enterprise. Would anybody say, for 


| example, that a local authority should have the monopoly 
| of the supply of machinery in any district ? 


It was not in- 


tended to supply electricity for lighting purposes. At the 


| same time, they could not prevent a manufacturer from 
| doing anything he liked with the electricity when he goi it 
| into his works. 
| he could do so. 


If he liked to convert the current into light 


Evidence for the promoters was given by Mr. Frank 
Bailey, engineer for the City of London Company. There 
had, he said, been gradual reductions in the price of 
The average rate for power 
in 1904 was 1°99d. per kilowatt, as compared with 2°238d. in 
the December quarter of 1903. It was estimated that this 

was 

At Bankside there were 
Here 
in- 


for continuous current at 420 volts. 


five turbines of kilowatts each would be 


| stalled, and these would be followed by another set of 


six 5000-kilowatt turbines. This would give a capacity 
and, after making allowance for 
8000 kilowatts which would be consumed by the company, 
there would be 47,000 kilowatts available for the public by 
1907. The first set of five turbines would replace certain of 
the present plant. The installation of the first section of the 
work could be completed by the end of 1906. They hoped 
that in three or four years’ time this station would be work- 
ing at its fullest capacity ; and then the West Ham Station 


| would be opened. 


The witness was cross-examined by Mr. Lloyd on behalf 
the Administrative Company. 
On the resumption of the sitting of the Committee on 
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power Richard Brazier, 16-20 horse-power Decauville, 12-16 
horse-power Decauville, 10 horse-power Argyll (two), 10-12 
horse-power Swift. 

The journey was accomplished without any serious acci- 
dents, the diagonal gutter- ways across the roads being 
responsible for the greatest damage that occurred, and tyre 
punctures were frequent causes of loss of time. On the 
arrivals in Melbourne it was found that three riders in the 
light car class, four riders in the heavy car class, and two in 
the motor cycle class, had obtained the maximum number 
of marks—2500. Under the rules of the contest, in the case 
of more than one car scoring an equal number of points, a 
further eliminating road contest from Melbourne to Ballarat 
and return—140 miles—had to be carried out between the 
cars that had tied. 

This final test was postponed until the 6th March, when 
the nine contestants were put on their final trial.. The time 
allowance in each class was:—Heavy cars, 7 h. 20 min.; 
light cars,8h. 45 min.; motor cycles, 7 h. 30 min. To 
prevent undue racing it was decided to deduct one point per 
minute from the score of any light car which covered the 
trip under 8 h., one point per minute for any heavy car 
which covered the course under 6 h. 35 min., and one point 
per minute from any motor cyclist who covered the course 
under 6 hr. 45 min., but to ensure that the reliability of the 
cars should be fully tested it was agreed that one point per 
minute, or fraction of a minute, was to be deducted from 
any car or cycle for any stop on the road, with the exception 
of the official five minutes’ break at Ballarat. ‘Lhe finishing 
point was reached first by 8. H. Day on the De Dion light 
car, who put in an appearance nearly an hour and three- 
quarters within his time allowance. To pass the finishing 
mark so much earlier would have resulted in the loss of one 
mark per minute, so he drove his car through the streets 
‘*marking time.’’ His machine got overheated, and a ‘‘cool- 
ing-down ‘’ stoppage was responsible for his losing first place. 
The winner proved himself to be H. Tarrant, on his Argyll, 
who did the 140 miles run without a stop, thus scoring the 
maximum number of points. 


The winners were placed as under :— 


Cars, 
Type. 
Argyll .. 
DU 6s fe 8 
De Dion a fj 
Argyll.. .. 8 204 
Decauville .. 9 39 


Riding time. Marks. 
. H. Tarrant .. a a fee .. 500 
. J. H. Craven 2 495 

y . 465 
-. 415 
- 3824 


Motor Cycles. 


1 -» «- Minerva 2. a +s! 


Stevens on a Darracq, in the final run, was forced to with- 
draw from the contest, in consequence of his ignition gear 
getting out of order. The riders obtaining the full number 
of marks from Sydney to Melbourne, together with their 
performances, is given in the following table :— 
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----- $21 Miles 
AUSTRALIAN MOTOR CAR TESTS SECTION OF ROUTE 


Administrative County of London and District Electric 
Power Company’s Bill having been considered, the City of 
London's Electric Lighting Company’s Bill was now taken. 
Mr. Balfour Browne, K.C., in opening the case for the 
City of London Company, said this Bill had incorporated the 
Bill of the East London and Lower Thames Valley Power 
Bill, which was also introduced this session. This latter 
Bill was before Parliament last session, but was rejected then 
on financial grounds. The City of London Company was an 
existing company which was supplying both the City and 
part of the Borough of Southwark, and it now sought for 
powers to supply electricity for power purposes in an area 
which was practically equal to the industrial area defined in 
the Administrative Company’s Bill. The new area com- 
prised 295 square miles, and in this district the City of 
London Company was prepared to do everything that the 
Administrative Company could do; indeed, it would be 
shown that it could supply electricity more cheaply. It was 
generally admitted that the provision of electricity for power 
purposes was necessary in that area; and the real question 
for the Committee would be as to whether the Administrative | 
Company or the City of London Company should be granted 
the necessary powers. The City of London Company | 
already possessed a site at Bankside, on the south bank 
of the Thames, just opposite the City, and the works | 
erected there were already capable of producing 22,000 | 
kilowatts. Complaints were often made that English | 
manufacturers were slow to ‘‘scrap’’ machinery that was | 
obsolete. It was said that in England we recognised a 
vested interest even in effete machinery. This company, 
however, had already ‘‘ thrown over and scrapped, ’’ two 
complete works for the purpose of concentration. The | 
business of the company had increased considerably of | 
late years. In December, 1900, it was supplying only 1200 | 
kilowatts ; in March, 1905, it supplied 7981 kilowatts. The | 
site at Bankside was an ideal one; there was an ample supply | 
of water for condensing purposes, the coal could be water- | 
borne, and the works are capable of great extension. If | 
this Bill were passed the company intended to lay down new | 
plant at the works with five turbine generators, capable of | 
producing 25,000 kilowatts, There were at the works at the | 
present time sixty-two boilers, but only thirty of these were | 
in use. Having regard to this surplus of thirty-two boilers, | 
only twenty-five new boilers would be required to generate | 
the necessary steam for producing the 25,000 additional kilo- 
watts ; and if the Bill passed this session this additional | 
supply would be ready by 1906. In this respect, therefore, | 
the City of London Company could beat the Administrative | 
Company by two years, because a long period would have to | 
elapse before the latter could purchase land or raise its | 


{ capital. In the succeeding year further plant would be laid 


down, so that by 1907 it would be in a position to supply | 
55,000 kilowatts. Two other sites for generating stations had 
been scheduled, and would be available should there be a 


*No, IV. appeared April 14th. 
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| doubt whether they can. 
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Wednesday, Mr. Bailey was examined by Mr. Freeman, K.C., 
who appeared on behalf of a number of borough councils, and 
who questioned the witness on the distinction that had been 
drawn between the decision to compete with local bodies, but 
not to compete with companies. 

Mr. Freeman : Is it at all founded on any suggestion that 
the boroughs are not as capable of supplying electricity as 


| companies ?—They are quite as capable of supplying it, but 


not of supplying it as cheaply as the companies. 

Do you know that the boroughs are supplying at a cheaper 
rate than the companies ?—Yes, but they are supplying it at 
a price that is not justified. The accounts would show a loss 
if they were correctly audited. 

They are audited by an independent Local Government 
Board auditor. What improvement do you suggest ?—They 
ought to be audited rather from the engineering point of 
view. There is not sufficient allowance for depreciation. 

Witness admitted, further, that in Bermondsey, Deptford, 
Woolwich, and other parts of the district, many of the large 
factories now had their own electric plant. 

Mr. Freeman: Take Peake Frean’s factory, for instance. 
If they can produce electricity for a halfpenny, they are not 
likely to become customers of yours?—That is so; but I 
The accounts may show it, but 
they do not allow for interest on the capital and for deprecia- 


| tion of plant. 


Cross-examined by Mr. Baggallay, K.C.: The Charing 
Cross and Strand Electric Company had a large station at 


| West Ham, and it was empowered by Act of Parliament 


to supply a bulk to the Corporations of West Ham, Poplar, 


| Stepney, and Bethnal Green, if any of the authorities were 


desirous of taking it. 
Mr. Baggallay : And these boroughs also come within your 
proposed district, and you also seek power to supply them? 


—Yes. 

And do you know that the Boroughs of Shoreditch, St. 
Pancras, Finsbury, Islington, and Stoke Newington are 
seeking to be brought within the district of the Strand 
Company ?—I will take it from you. 

They are comprised within another district which you are 
seeking to secure powers over ?—Yes. 

Witness explained, further, that he expected that the 
whole of the output of electricity from the Bankside works 
would be taken up in about three years time, and he under- 
took to have the projected works at West Ham ready by that 
time. Until the West Ham works were “filled up ’’ it was 
not proposed to do anything at Greenwich except to acquire 
the site. Between the eastern boundary of the Borough of 
Woolwich down to Gravesend they would be in the district of 
the Kent Power Company. 

Mr. Baggallay : You know that your counsel in his opening 
statement said that it was wrong to have competition 
between power companies. How do you reconcile that 
statement with your intentions? Do you intend to per- 
severe ?—Certainly. 
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Answering Mr. Vesey Knox, witness said the machinery 
equivalent to 1000 kilowatts had been ‘“ scrapped ’’ at Bank- 

e. 

a 1. Knox: You had 27 engines there ?—Yes. 

Of various types and power ?— Yes. 

In fact, a perfect museum of antiquities ?—No, I do not 
siy that. 

. ‘Witness said the company’s price for public lighting was 
£26 per annum per arc lamp. 

And, therefore, any local authority which was crediting 
itself with £18 would not be crediting itself with too much ? 
—No, but of course the number of hours of light varies. 

Your average charge-for power was 2°392d. per unit, and 
this compares with very much lower charges on the pact of 
the local authorities ?—It is very probable. 

In face of that, howcan you maintain your contention that 
companies treat the manufacturers better than the local 
authorities ?—We give them a ‘‘ continuity of utility ’’ of 
supply which they do not obtain from the authorities. 

Cross-examined by Mr. Williams, representing Stepney 
borough council, witness said this Bill did not limit the 
capital, and therefore additional capital could be raised with- 
out first getting the sanction of Parliament. 

Mr. Williams said that in Stepney they charged only 1d. 
per unit for power to small consumers, and suggested to the 
witness that his company could not supply electricity so 
cheaply. 

Witness said they would be able to supply it as cheaply if 
it were a steady demand. 

Mr. Clease cross-examined the witness on behalf of 
Barking, and pointed out that the authority there was 
supplying electricity more cheaply than this company 

roposed. 

, Witness retorted that he thought they were supplying it at 
a loss. 

Mr. Clease : Don’t you supply at a loss ever? 

Witness: Oh, we might supply one section at a loss, 
recouping ourselves from another section. 

Mr. Clease: Well, cannot we do that? : 

Witness: No; we are a private company ; you are a public 
authority. 

Mr. Clease: Cannot we conduct our undertakings on 
business lines ? 

The Chairman : I am very much surprised to hear it said 
that a local authority is on the same footing as a private 
company. The positions are absolutely different. A public 
body is dealing with the rates, and has no right to incur a 
loss. 

Mr. Clease: We do make a profit, as a whole, though 
on one section of the business there might be a loss. 

Mr. H. Parshall, who designed the equipment of the Central 
London Railway and the London United Tramways, said he 
considered the City of London Company was in an excellent 
position for carrying through this undertaking. The site at 
3ankside wasa most advantageous one, especially for the cheap 
generation of steam, on which everything depended. 

Mr. Braithwaite, deputy-chairman of the City Company, 
gave evidence on the financial side of the undertaking, and 
the consideration of the matter was further adjourned. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responnble for the opinvons 0) our 
correspondents.) 





THE SCREW PROPELLER, 


Sin,—The correspondence now appearing in the pages of THE 
ENGINEER ain brings to the front Colonel de Vilamil and 
‘Superintendent Engineer.” Mr. Staunton, whilst doubting some of 
Colonel de Villamil’s arguments, is thankful that the subject has 
been opened by thatgentleman. It seems that Mr. Griffith's regret, 
expressed in 1882, is still to the fore in 1905—that no real improve- 
ment has been made in our knowledge in regard to the true 
conditions of screw propulsion. Mr. Froude, in 1877, said that of 
the total horse-power expended in propelling a ship, the useful 
expenditure did not amount to more than 37 to 40 per cent. At 
the same time he propounded the theory of what he termed “the 
adventitious resistance produced ina ship’s motion by the action 
of the screw propeller, where it was actually working.” The screw 
propeller working under the stern of the ship pushed at the water 
and propelled the ship; but in pushing at the water it made the 
water press less forcibly against the stern of the ship, and in 
consequence it produced a definite increment of resistance; and he 
also said that by his Admiralty experiments he knew that in a great 
many ships that augmentation of resistance was as much as 50 per 
cent. Finally, he expressed the opinion that the common run of 
steamers had an adventitious resistance equal to 50 per cent. of 
their natural resistance, created by the very instrument that 
propelled them. 

In one series of tests—to use Mr. Froude’s own words—he said, 
“This was a test to ascertain whether the screw was working 
neutrally, or whether it was in effect stripping the thread in the 
fluid nut and exerting propulsive force.” As the speed increased 
he found that the screw’s propulsive effort resulted in a greater 
augmentation of the model’s resistance, and a point was reached 
when the screw’s growing thrust had overtaken the augmented 
resistance. At this point the propulsive effort of the screw was 
capable of driving the model at the desired speed. Here we have 
an example of a screw propeller which obtains its propulsive effort 
by slipping an enormous amount. The deductions drawn by Mr. 
Froude, then, are the conditions accepted now. Such was the base 
from which Mr. Froude obtained the data which enabled him to 
enrich the scientific ship literature of that day and this. Since 
then many other ominent men have investigated the problem of 
the action and effect of a propeller; but we may regard the results 
obtained by Mr, Froude as the fundamental basis of present 
methods, 

At first sight the methods adopted seem to cover the whole 
ground of true investigation; but having regard to the still 
eashrouded mystery of how a scvew acts, we are led to the 
consideration that empirical conditions produced observed results 
in which a number of principles were involved, and that it is 
possible that one phase of the operation, i.¢., the influence of 
augmented cavitation resistance, may belong to quite a different 
cause than that attributed te it. 

Tank experiments afford information in regard to much that 
takes place with the actual ship; they show, for instance, that a 
ship does better at high speed when trimmed by the stern, and 
better at slow speed when trimmed by the head ; but it does not 
show how the actual propeller acts. The action of a screw pro- 
peller has been likened to a piston which acts as a constant 
measure of the resistance opposed to its action. Usually it is 
looked upon as a propeller which throws backward a body of water. 
The two components of this effort are measured by the disc area 
and the pitch of the screw. 

In this connection it is quite obvious that a quick pitch means 
a high turning moment for the engines, and a slow pitch a low one. 
Others claim that the action of the propeller is a water twisting 
machine, which in some way gives a greater thrust to push the ship 
ahead. With so many ideas there must be as many methods of 
calculation ; but one fact seems indisputable. We cannot say for 





any propeller what power it will take to drive a stated size of ship 
at a definite speed. Even if this can be done, weare unable to say 
that the power used is the least that can be done with. 

There is cne sense in which a tank experiment must fail, and 
this is in regard to cavitation. For example, the model of a ship 
600ft. long, with a speed of 20 knots, measures, say, 15ft., and the 
speed relative to the ship -5 knots, or -844ft. persecond. At adepth 
of 6in. below the surface of the water, the velocity of flow due to 
the head is 1-7ft. per second. Now the speed is only -844ft. per 
second ; therefore there cannot be cavitation due to speed of model. 
The speed of the ship is 33-78ft. per second, and the flow due to | 
the head of water is found to equal this at a depth of 17-82ft. It | 
the draught of the ship is 25ft., then 71-3 of the cross section of | 
the ship is subject to the augmented resistance due to cavitation. | 
Here is a case in which the experimental conditions of a tank test | 
do not fit in with the true conditions of the full-sized vessel. Even | 
this does not teach us the action of the propeller. 

Coventry, May 3rd. 





JOHN BATEY, 








I have shown these calculations at length, but in practice they 
would be condensed. 

(b) I further criticise this pen in that it deals with an unprac- 
tical design, and one which no resemblance to the profile of 
“< dam of which I have any knowledge. 

he nearest to it is, I think, the Bouzey dam as repaired previous 
toits failure. A drawing may be seen in Cassier’s ine. But 
this dam failed by overturning, and not by failure in the ~ay 
suggested by your a and Mr. Atcherly. 

he design suggested Mr. Davis’ figures is precisely that 
which I had in my mind when I alluded to carrying the Rankine 
formula to extremes in my letter of a fortnight back. 

It is no doubt possible that the toe might fail in the way st; 
gested, if it was not relieved by failure elsewhere, in the case of tne 
sketch design shown. 

I should expect the design illustrated to fail at or near the foot 
of the vertical face. If the new theory is based on such a profile 


| as that illustrated, I think we may make our minds easy. 


(c) As regards the last paragraph of Mr. Davis’ letter, the base 


| of an ordinary masonry dam is not resting on a smooth lubricated 


Sir,—In the last letter of ‘‘Superintendent Engineer” I note 
that, instead of proving the irrelevancy of my arguments, he tries | 
to find fault with my expressions—a very feeble system of argu- 
mentation indeed. 

‘* Superintendent Engineer” begins by not quoting me correctly ; 
he substitutes my ‘‘ effort of propulsion” for his ‘‘ effect of pro- 
pulsion,” and my “‘passing in front of the propeller” for his 
“passing the front of the propeller.” It appears, also, that 
‘*being a foreigner” my phrase, quoted incorrectly, ‘‘ reads like 
nonsense,” The following, quoted from Professor Cotterill— 
‘* Transactions,” I,N.A., vol. xxx., p. 416—may also ‘‘read like 
nonsense ” to ‘‘ Superintendent Engineer ” :—‘‘ My opinion is that 
the screw blade itself is the surface of advancing pressure. The 
screw blade cleaves the water, and divides the stream of water into | 
two, one part passing behind the screw, the other part passing in 
front of the screw. Now, its thrust is occasioned by deflecting 
these two streams of water. The stream of water that passes 
behind the screw blade is deflected by the pressure of the screw | 
blade. The stream of water in front of the screw, in like manner, 
is deflected through nearly the same small angle, and this is done 
by a minus pressure on the front of the screw blade, a suction, as 
we may properly call it.” 

I shall not reply to any further comments of ‘‘ Superintendent 
Engineer.” E. Ciavpio. 

Berlin, May 8th. ‘¥ 





PREVENTING VIBRATION IN TWIN SCREW STEAMERS. 


S1r,-—In the discussion of Mr. Mallock’s paper on this subject, read 

at a recent meeting of the Institution of Naval Architects, Mr. 

Froude is repor to have exp his surprise that sucha 

simple idea as Mr. Mallock’s had not been previously tried. It | 
may therefore interest your readers to know that in 1897 a control 
apparatus, such as suggested by Mr. Mallock, was fitted, with 
entire success, to a set of twin-screw engines of about 4000 
indicated horse-power. The phasing gear was so designed and 
constructed that one set of engines could be run at the opposite, 
or any, phase to the other set, and the accompanying diagrams of 
vibrations show the effect upon the hull under different phasings. 
In A the engines were running in — relative phase, and 
causing minimum vibration in the vessel. In B they were running 
in the same relative phase ; that is to say, were synchronising and 
producing maximum vibration, In C the — were in inter- 
mediate phase, and causing an intermediate of vibration. | 
D is a reproduction of part of a long continuous diagram taken with | 
the engines running uncontrolled. This shows alternate maximum | 
and minimum vibration as the engines ran alternately in the same | 
and opposite phases. These diagrams were taken at the after end | 
of the tunnel with a Yarrow vibrometer. The phasing gear was 


| ope 


surface, butis resting, as a yule, on a purposely made rough surface, 
and that therefore ‘‘shear” must exist before the crack shown can 


n. 
‘* Shear” implies sliding of surfaces, and I fail to see at present 
how sliding can take place between surfaces that are, for all 
practical purposes, immovably keyed together. 

Angmering, May 6th. Gro. T. PARDOE. 





SHADE LINES. 


Str,—The method of line-shading in customary use by mechanical 
draughtsmen, though practical and effectual, would perhaps be 
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more descriptive if the principles of shadow-casting, as shown by 
descriptive , were adhered to. No extra labour would 
be entailed , = following logically to the end the conventional 
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VIBRATION OF SCREW STEAMERS 


first arranged to operate the throttle valves, and later, to admit 

high-pressure steam tothe intermediate receiver, both plans being | 

equally effective. Control was perfect, and the relation of beat of 

one set of engines to that of the other set could be maintained 

indefinitely. JAMES MAXTON. 
Belfast, May Ist. 





SAFETY OF THE NILE DAM, 


Sir,—I think Mr. Davis’ interesting letter is open to criticism. 

(a) I think he imports, on page 454, an altogether unnecesary 
amount of figuring into the calculation of the load on the toe and 
heel respectively. 

It is surely not necessary to calculate the loads due to the bend- 
ing moment of the weight of the mass acting vertically through its 
centre of gravity, and the bending moment due to the water | 
pressure acting through ‘the centre of pressure, by two separate | 
calculations. The effect of the side thrust = water pressure is, 
when combined with the weight, equivalent to moving the | 
vertical line through centre of gravity away from the side at which | 
the thrust is applied, and since it is evident that the thrust is pro- | 
portional to the tangent of the angle enclosed between the result- | 
ant of the two forces and the vertical, the position at which the | 
resultant cuts the base can be easily calculated. | 

Let W = weight of dam. | 

» = thrust due to water. 
a = height of centre of pressure above base. 
D = width of base. | 
N = deviation of centre of load on base. | 
n = distance of vertical through centre of gravity from | 
neutral axis. 
BF aed 
Then N wt 1-16 en 
.. leverage of W about neutral axis of base = n — N, or 1-3 —- 1-16 
= 0-14 (2) | 


1125 x 2 (1) 


*, maximum load due to bending moment by ‘formula WL 
= 4BD?/, where WL = BM and “f” = maximum load | 





_ 1982 x 0-14 x 6 _ .0R — «#” 
=o OT £4508 FP ie. @ 
Pi eS 
Load due to deadweight = —* 322 + 
Toe = 322 — 45-08 = 276-92 +. . . (4) 





Heel = 322 +- 45-08 = 367-08 + .. ~ (5) 





assumptions which are made in regard to the direction of the 
imaginary ray of light and of the shadows which it casts. _ 

It is customary to assume that the source of light is situated 
upwards to the left of the object and that the parallel rays make 
an angle of 45 deg. with both horizontal and vertical planes, the 
light striking downward, forward, and to the right. Some of the 
surfaces of the object being thus thrown into shade, the lines 
which separate these surfaces from those in the light are made 
heavier than the rest in both plan and elevation and other views. 


| This criterion of shade lines is adhered to by oe 


generally when objects bounded by plane surfaces are depicted, 
but frequently overlooked if the surfaces are curved. In Fig. 1 it 
is quite clear that the plan and elevation of this rectangular block 
are shaded correctly, as the heavy lines divide surfaces of different 
illumination caused by the incident ray. Take the case of Fig. 2, 
however, a right cylinder standing on its base. The plan is 
correctly shaded, but the elevation obviously is not, for the outside 


| element A B does not separate a light from a dark surface, and, if 


weare to be consistent, a dark line should take the place of the 
element C D, which is the element dividing light from shade. It 
would, however, be impracticable and unnecessary to shade a 
curved surface by a single line which does not form part of the 
contour, so the only alternative is to leave it out altogether, and 
thus make a cylinder—a shaft or piston-rod for example—distinct 
by having no shade line whatever. Otherwise there is no dis- 
tinction between such an object in elevation and a bar of rect- 
angular section, unless the tedious expedient of line shading over 
the curved surface ‘is reso! to, a practice which is properly 
falling into disuse. 

It may be contended that fillets and rounded corners would offer 
an obstruction to a consistent plan of line shading, but they would 
be treated as sharp edges as heretofore. 

May 4th. Rosert 8S, Bat, Jr., A.M. Inst. C.E. 








Ir is hoped that the first of the fast quadruple screw 
| turbine steamers, new being built for the Cunard Steamship Com- 
| pany on the Clyde and on the Tyne, will be launched before the 
| end of the present year. These ships will be S00ft. in length. of 
| 30,000 tons gross, will be fitted with engines developing 70,000 
| indicated horse-power, and are to steam 25 knots. They will have 
three promenade decks. With an ordinary cargo and full comple- 
| ment they will present a free board of 35ft. above the load-line. 
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PELTON WHEEL GOVERNOR. 


THE increasing use of tangential or impulse type water 


wheels for direct driving of electrical generators has created | 


a demand for a quicker and more accurate system of govern- | pene 
i | and it is claimed for this die stock that only three sets of 


ing. 

“The principle of the operating hood is well known and 
frequently used. The illustrations herewith show a combina- 
tion of automatic or hand governing which gives, it is 
claimed, considerable improvement in efficiency on the pre- 
sent systems. The regulation of speed can, it is said, be 
kept within three per cent. during sudden changes of the 
load, and the governing action commences to operate with a 
variation of one-third of one per cent. of the normal speed. 
The governor consists of a metal plate hinged to one end of 
the nozzle—as shown in Figs. 4 and 5—which deflects more 
or less of the stream of water, thus controlling the amount 
impinging on the wheel, and governing the speed. The 
governor proper is of the Pickering type, and actuates this 























| is able to cut more than one sized thread ; for instance, 


in. 

and gin. Whitworth’s threads will only require one a 
because both these sizes have the same number of threads per 
inch, and it is therefore only necessary to alter the diameter, 
which can be done as already explained. Similarly, one die 
is required for gin., gin., and fin. Whitworth threads ; 


dies are necessary to cut any sized threads from }in. to 3in. 
Moreover, it is not necessary to unscrew the dies when they 
have cut as far as required. A small motion of the adjusting 
spindle will free the dies from the work, and the whole can 
then be lifted away. A special feature of this apparatus is 
an adjustable guide, which is constructed on exactly the same 





principle as the dies, and is arranged so that it can be used 
separately as a tap wrench if required. Two distance pieces, 


| about fin. in length, are screwed into the underside of the 
| stock, and the guide is bolted to the other ends of these 
| distance pieces, being thus held securely in position. The 


micrometer adjustment shown at A serves as an auxiliary to 
the ordinary index on the stock, and enables a finer adjust- 
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GOVERNOR FOR PELTON WHEELS 


device by means of a pair of bevel wheels and worm gearing— 
as shown in Fig. 3—the action being such that when the 
speed is too high one of the bevel wheels comes into play ; 
but should the speed be too slow the other bevel wheel is 
actuated. 

For operating the deflecting plate by hand the lever shown 
in Figs. 1 and 2 can be used. In mining haulage and similar 
work the hand regulator is mostly used. In small fast- 
running wheels the governor balls are directly connected on 
the Pelton wheel shaft, as shown, but in slow-moving wheels 
of large diameter the governor is fixed on a separate stand, 
and driven from the Pelton wheel shaft by belt or other 
means. A compensating device is also fitted for close 
governing. In numerous installations abroad the water 
itself is of little value, compared with the accurate 
governing of the wheel, especially in the case of direct con- 
nection to clectrical generators. 

It is essential for good governing that the wheel should be 
turned upon its own shaft, and accurately balanced before 
the buckets are fixed. The buckets must then have their 
back faces milled out to suit the curvature of the rim, the 
holes in the buckets, and the wheels reamered, and each 
bucket, with its bolts, brought to the same weight, so that 
the wheel may be dynamically balanced. 








THE HELIOS DIE STOCK. 


WE recently had an opportunity of examining a new and 
ingenious die stock, known as the Helios, and supplied by 
Mr. Sydney Stone, of 75, Finsbury-pavement, E.C. The 
apparatus is, we understand, a Swiss invention, and a 
general idea of the manner in which it works will be obtained 
by a study of the accompanying illustrations. The essential 
part of the tool consists of four dies, placed in a stock, made 
accurately square. The dies are of such a shape, and fit so 


ADJUSTING MECHANISM 


exactly into the stock, that when one moves the others move 
also by exactly the same amount—each one in a direction at 
right angles to that next to it. At the same time the diameter 


of the hole is increased or decreased, according as the dies are | 


moved in one direction or the other. Motion is given to one 
of the dies by means of a small block, which fits into a 
specially made recess in the die. A screw-cut spindle also 
passes through the block, so that by turning this spindle, 
the block is made to move along the scale, the diameter of 
the _ the dies will cut being indicated by the scale on the 
stock. 


Suitable dies are made for cutting different threads, and | 


they can all be easily replaced. It will be seen that one die 


ment to be made than can be done with that index alone. 
The dies are set for standard diameters to the ordinary index, 
and to any irtermediate diameters, such as full or bare of 
the standard, by means of the micrometer. Also, by its use, 
two or more pieces of tube or bar, of slightly smaller or larger 
diameter than the standard, can be screwed with exactly the 
same diameter thread. Should the dies become slightly 
worn, and the index, in consequence, read incorrectly when 
the dies are set up into a standard gauge, the difference may 
be noted on the micrometer scale, and this new reading may 
be worked to. It is said that the wear on the dies is small, 
and that they are easily sharpened. Some of the advantages 


THE HELIOS DIE STOCK 


claimed for this apparatus, besides those mentioned above, 
are :—That a perfect screw in one single cut can be obtained ; 
that the die stock is suitable for both gas or other engineers’ 
use by changing the dies; that there is no fear of vibration 
even after much use; that the guide is adaptable to tubes of 
all diameters, while the piece to. be screwed requires no 
clamping or preparation in any way, as the dies are said to 
engage at once, the full depth of thread being started 
immediately upon the rough end: We have not used it 


| practically, but we can, at all events, say of it that it is a 
| well-made tool. 


Moreover, the use of the guide ensures, so 
it is said, that the screw threads will be square with the axis 
of the article being screwed. 


A LARGE PETROL ENGINE. 


In view of the growing tendency to utilise petroleum spirit 
as the source of power for large units in marine work, the 
illustrations on page 465 of a 100 horse-power motor, made 
by the Simms Manufacturing Company, Limited, Kimberley. 
road, Willesden-lane, London, N.W., cannot fail to be of 
interest. The engine has four separately cast cylinders, 63in, 
bore and stroke, and develops its power at a speed of gi) 
revolutions per minute. All the valves are operated by an 
overhead cam shaft, driven by skew gearing through rocker 
tappets mounted upon lay shafts above the cam shaft, and 
are situated in removable valve boxes, set vertically in the 
transverse plane of the combustion chambers. The brackets 
which contain the cam shaft and lay shafts and their hearings 
are formed with oil troughs, in which the cams rotate as in 
an oil bath. The valve-boxes are held in position by gate 
yokes, which are swung over from stud to stud. 

The cylinders have large water jackets extending entirely 
round the valve-boxes and admission and exhaust ports. To 
enable the water space to be thoroughly cleansed after cast. 
ing large square core doors are sooehel at the back and front 
of each pal while the top faces of the jacket wall are 
machined to form beds for the half-speed shaft bearings. The 
inlet passage for the circulating water is placed at the lower 
end of the cylinders, and there are two outlets at the top on 
each side of the exhaust valve chamber, so that an active 
circulation round this is effected. The crank shaft is hollow, 
of nickel steel, and has a bearing between each crank. The 
crank pins are also hollow to permit of lubrication, and to 
minimise weight. Ports are provided in the top of the crank 
chambers to reduce the air pressure due to the movement of 
the pistons, and in addition a relief pipe is fitted at the rear 
end to release gases which may leak past the pistons. This 
relief pipe also acts as an indicator of the positions of the 
piston in conjunction with the fly-wheel, which has the valve 
settings and crank positions marked on its face. Feet for 
frame attachment are cast on the upper half of the crank 
chamber. ‘They are eight in number, one on each side of 
every cylinder. Doors for inspection purposes are arranged 
on each foot, and are readily detachable by turning a handle. 

To facilitate further the examination of the crank 
chamber the lower half may be removed, leaving the crank 
shaft, which is held in place by bearing caps in position. 
Dust-tight covers on each cylinder entirely envelops the 
valve gear. They are, however, divided longitudinally, and, 
being suspended on a hinge, may be readily swung out of the 
way when necessary. 

We should mention that on the vertical shaft, which drives 
the half-time shaft, is mounted a centrifugal governor, This 
governor operates on a balanced piston valve cutting off the 
supply of explosive mixture close to the carburetter. One 
end of the piston valve is formed into a dash-pot to prevent 
‘*hunting.”’ The carburetter is of the automatic pattern. 
The Simms-Bosch high-tension magneto system of ignition is 
employed, and runs at the same speed as the crank shaft. 
The magneto machine is fitted at the rear end of the engine 
immediately over the fly-wheel. 








A Speep INDICATOR FOR Motor Cars,—Davis’s speedometer is 
an extremely simple appliance for showing at a glance the speed 
at which a vehicle is tae There is only one working part, and 
that is a smgall excentric. The excentric carries a short piston-rod, 
which actuates a rubber disc forming one end of an air chamber, 
and oscillates air over the end of a small air tube, creating a 
vacuum. This vacuum varies with the speed of the car. The 
indicator is connected by a tube with the pulsator, and is fixed on 
the splash board, and a coloured liquid in a glass tube shows at a 
glance the speed travelling in miles per hour. The indicator 
requires no timing. The apparatus is supplied by the Wolseley 
Tool and Motor Car Company, Limited, Birmingham. 


EXHIBITORS AT AGRICULTURAL SHOWws.—We have received 
from Messrs, Carson and Toone, of Warminster, a copy of a circular 
which they have addressed to many of the exhibitors at the chief 
agricultural shows, respecting the desirability of obtaining railway 
fares at reduced rates for implement exhibitors and their assistants 
attending these functions. We understand that Messrs. Carson 
and Toone have received the support of 60 per cent. of the firms 
addressed. It would certainly appear only fair that the advantages 
which are usually offered to exhibitors and attendants of live stock 
should be also conferred by the railways upon those who supply an 
equally attractive portion of the modern agricultural show. The 
cost of travelling and other expenses to the engineering firms who 
attend the many agricultural shows is becoming a great burden, 
and we hope that the railway companies will be able to meet 
them in a satisfactory spirit. 

OpTIcAL CONVENTION.—The preparations for the Optical Con- 
vention, which opens on May 30th, are now approaching, we 
understand, completion, and it is hoped next week to issue a full 
programme of the arrangements, including a list of papers and 
subjects for discussion. In addition.to the papers previously 
announced, a contribution is promised from Lord Rayleigh on 
‘*The Polishing of Glass Surfaces,” and Professor Schuster will 
read a paper on ‘‘Spectroscopic Optics.” ‘The demonstrations of 
special apparatus arranged for the afternoons include the following, 
viz., multiple-colour illumination for microscopic objects, Mr. /). 
Rheinberg ; diffraction apparatus, Mr. J, Rheinberg; quartz 
crystals, Mr. J. Woodward; spectroscopes, Mr, F, Twyman ; 
interferometer, Mr. H. Stansfield. The aim of the Convention is 
one well worthy of the support of all those interested in scientific 
and technical development in this country, and all who are 
familiar with such optical instruments as the binocular, the 
photographic camera, the microscope, the projection lantern, Xc., 
will find much to interest them in the exhibition. Spectacles and 
eye-glasses are well represented, and this class includes a very 
complete collection of spectacles, from the oldest to the most 
recent forms, exhibited by Mr. W. W. Dunscombe, of Bristol. 


RoyaL INsTITUTION,—A _ general monthly meeting of the 
members of the Royal Institution was held yesterday afternoon, 
the 8th inst., Sir James Crichton-Browne, treasurer and vice- 

resident, inthe chair. Mr. W. R. Bousfield, K.C., Mr. A. T. 

ranklin, Mr. R. Howlett, Mr. D. Nicholson, Professor J. J. 
Thomson, and Major-General Sir Alfred Edward Turner, K.C.B., 
were elected members, The special thanks of the members were 
returned to Mrs. Frank Lawson for her donation of £50 and to 
Sir Thomas H. Sanderson, G.C.B., for his donation of £5 5s. to the 
fund for the Promotion of Experimental Research at Low 
Temperatures, and to Mrs. Barton for her present of a portrait of 
Dr. Thomas Young. It was announced that his Grace the 
President had nominated the following vice-presidents for the 
ensuing year :—Sir William de W. Abney, K.C.B., Mr. Shelford 
Bidwell, the Right Hon, Lord Alverstone, G.C.M.G., Dr. Ludwig 
Mond, the Right Hon. the Earl of Rosse, K.P., Sir Thomas H. 
Sanderson, G.C.B., Sir James Crichton-Browne, treasurer, and 
Sir William Crookes, hon. secretary. The Right Hon. Lord 
Rayleigh, 0.M., F.R.S., was elected Hon. Professor of Natural 
Philosophy, and Professor J. J, Thomson, F.R.S., was elected 





Professor of Natural Philosophy. 
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IRON AND STEEL INSTITUTE. 


PRESIDENTIAL ADDRESS BY R. A. HADFIELD.* 


‘THE topics likely to be of interest in a presidential address to an 
important Institute, such as ours, are innumerable. Instead of the 
average number of pages usually devoted thereto, a book might 
well be written and still much remain to be said, so great is the 
magnitude, and so many are the ramifications of our work. 

A presidential address is now expected to cover a large field, 
hence it is not possible to keep it within small compass. I shallin 
my contribution aim at devoting myself to those branches of 
metallurgy to which by environment and choice my attention has 
been directed. 

History of metallurgy —The historical side of metallurgy has been 
so ably dealt with by others that it is superfluous to make more 
than a partial reference to this aspect of our science. It is known 
that iron preceded the bronze age. Biblical references to the 
subject abound ; what is more apt than the reference in Ecclesiastes, 
‘‘}t the iron be blunt, and he do not whet the edge, then must he 
put forth more strength ai This is either a refiection upon the 
quality of the steel used in those bygone ages, or implies that the 
grinding and sharpening methods employed were not of the best. 
Herodotus speaks of iron tools having been used in the construc- 
tion of the Pyramids. At Thebes numerous articles of iron have 
been found ; they are believed to be at least 3000 years old. It is 
also well known that the Romans made considerable quantities of 
iron during their occupation of Britain. The earliest seats of iron 
manufacture on the Continent appear to have been in Styria, in 
Elba, and in Siegen. Blast furnacss seem to have originated in 
the Rhine Province about the beginning of the fourteenth century. 
They were also known to exist in France about the year 1409, and 
in Sweden in 1461. The Fagersta Works in Sweden have been 
traced as far back as 1611. Sir John Pettus was almost the earliest 
Englishman who seems to have taken an intelligent interest in 
menenee: He was for many years Deputy. Governor of the Mines 
Royal. 

It may be interesting to point out that in the first presidential 
address to this Institute it was stated that probably in the four- 
teenth century cast iron, suitable for forge purposes, was first made 
in this couatry in Sussex. Swank gives an earlier date, namely, 
1266. Simon Sturtevant, in 1612, published a work, the title of 
vhich was as follows :—‘‘ On Metallica, or the Treatise of Metallica, 
brietly comprehending the doctrine of diverse new metallic inven- 
tions, but especially how to neale, melt, and worke all kinde of 
mettle ores, Irons, and Steeles, with Sea-coals, Pit-coale, Earth-coale, 
and Brush Fewell.” Sturtevant, however, bad a rival, for there was 
another work, entitled ‘‘A Treatise of Metallica, but not that 

which was published by Mr. Simon Sturtevant upon his Patent, 
which is now by order cancelled and made voyd, whereupon 
Privilege By Patent is granted to John Rovenzon, Esquire, for the 
making of iron and other materials, 1613.” It is also interesting 
to note that letters of deputation were granted by William Elliots 
and Matthias Mersey of London, gentlemen, for the searching and 
— of all foreign steel unlawfully imported, March 27th, 
27. 
tESEARCH, 

Necessity for constant research.—In progressive manufacture, the 
complexity of which increases year by year, there is, in addition to 
the many ordinary difficulties met with, that of how to solve new 
problems which constantly present themselves. This can only be 
done by research, which should form an actual part of industrial 
operations, and demands almost as much attention as is devoted 
to the manufacturing side. As one who has carried out many 
researches in metallurgy, and has also benefited by the scientific 
investigations of others, not only in this country but elsewhere, it 
would be an omission on my part to neglect to make reference to 
the practical importance of research. It is more than ever 
necessary not to rest satisfied with the knowledge of to-day, nor to 
think that this will satisfy the needs of to-morrow. Rapid and 
great changes are constantly occurring in metallurgy, as in other 
branches of scientific knowledge. 

It is by observing carefully and mentally, weighing and balancing 
our observations that we advance. The greatest of our scientific 
inquirers have had this faculty toa high degree; they have been 
able to observe the little facts that others have passed by. Mallock 
has well said, ‘* Half of any new discovery is generally made up, 
not of a perception of facts which were not known before, but of 
a new perception of the meaning of facts which had been always 
familiar.” 

METALLURGY. 


An ancient science.—The art of producing iron has been known 
for thousands of years, much longer probably than is ordinarily 
imagined. Bede, the earliest Eoglish historian, at the beginning 
of the eighth century, spoke of the importance of the iron industry 
in hisday. Edward II. did much to encourage the manufacture 
of iron in England. Smiles, quoting from Parker's ‘‘ English 
Homes,” says that in the reign of this king the pots, spits, and 
pie 4 wage of the royal kitchen were classed among the king’s 
jewels ! 

Modern developments.—It is unnecessary to treat at length upon 
modern developments in metallurgy, as the ground has been 
covered by so many past-presidents, who have spoken of the now 
historical achievements brought about by such men as Cort, 
Neilson, Heath, David and Robert Mushet, Bassemer, Siemens, 
Whitworth, Bell, Holley, Snelus, Thomas, Gilchrist, and a host of 
others. It should not be forgotten that a great wave of metal- 
lurgical investigation followed the important lectures in 1851 of 
one of our former presidents, Dr. Percy. His classic writings, and 
his splendid Collection of metallurgical exhibits, comprising some 
3500 specimens, in the South Kensington Museum, will ever 
render his name famous in the annals of metallurgy. ‘fhe admir- 
able work of our esteemed honorary member, Professor Bauerman, 
is familiar to you all. 

World’s output of metallurgical products,—An estimated value in 
the last available returns by Mulhall gives the world’s output of 
industries as £12,340,000,000 to £14,000,000,000 annually. Further 
subdividing this total, manufactures amount to £5,700,000,000, to 
which sum the United Kingdom contributes £876,000,000, and 
United States of America £1,980,000,000. Out of this, direct 
metallurgical products amount to about £604,000,000, of which the 
United Kingdom and United States of America produce 
£140,000,000 and £229,000,000 respectively. These amounts refer, 
it should be stated, to facts ascertained about ten years ago, and 
the grand totals will now probably be 25 per cent. to 80 per cent. 
greater, 

As ards the total for the United Kingdom, Mulhall, in the 
latest edition of his book, 1896, estimated that the total value of 
its iron and steel products, irrespective of manufactures thereof, 
was £51,000,000 for —— figure is probably now over 
£60,000,000—and £68,000,000 for home consumption ; that gives 
a total of £120,000,000. 

Metallurgical products—that is to say, iron and steel, including 
manufactures thereof—occupy the chief position in the world’s 
manufactures. The British share in this branch is probably now 
at least .£160,000,000, and the United States of America 
£360,000,000, Germany being considerably over £100,000,000. The 
American figure is based on the returns of the United States Census 
Bureau for 1900. 

Statistics may be often dry, but they are needed to show the 
great importance of metallurgy, which may truly be said to have 
become the world’s leading manufacturing industry, as it forms 
about 15 per cent. of the grand total. 

Let us survey more closely the general iron and steel trade of 
the world, including the products into which iron is worked, so 
that we can see the great importance of the part played in it by 
our art and craft, metallurgy. 

A source of valuable information open to us is the American 
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Census Bureau’s returns of 1900—a work distinguished by the 
minute inquiries and splendidly organised labours characteristic of 
that department. The American values of iron and steel products, 
not including manufactures thereof, for 1900, when the pig iron 
output in that country was about 14 million tons—this figure was 
17 million tons in 1903, so the present output must be still greater 
—is given as £160,000,000, the capital embarked bein; 
£120,000,C00. The total number of persons employed were 9% 
officials and clerks, and 222,000 wage earners. It will also be 
interesting to add the value of iron and steel worked up, not only 
in the raw or comparatively raw forms, as above included, but into 
finished descriptions of all kinds. A grand total of no less than 
£360,000,000 is thus obtained. 

From these figures, and, we must remember, they refer tu 
America alone, some idea may be gained of the nature of the 
industries of which metallurgy is the centre. If we form an esti- 
mate for our own country founded on the same basis as that used 
in the case of the United States, namely. the average value of the 
total productions of pig iron—and the United Kingdom cannot be 
behind, as the value of our finished products will probably be more 
rather than less that of America—it will be found we produce a 
total value of probably £96,000,000 in iron and steel, or a grand 
total of about £160,000,000 of iron, steel, and the fur.her forms 
into which it is afterwards worked up. 

On this basis the value of the werlits production may be taken 
as about £600,000,000 of iron and steel, or a much greater figure 
with the after-products. It is estimated that metallurgists are 
concerned with an industry of which the total world’s final produc- 
tion is considerably more in value than all the trade, import and 
export, of this country. Another way of giving an idea of the 
importance of the industry is to say that this figure represents 
— —_ eighty times the Rand output of the precious metal we 
call gold. 

Future output prospects.—The immediate past of metallurgy has 
been great indeed in the enormous productive power which has 
been created, specially during the last twenty-five years; but 
should the nations of the East develop needs for iron and steel— 
and there is every probability that they may during the present 
century—then outputs which now seem to us immense will pale 
into insignificance. An Anglo-Indian competent to judge told me 
recently that it cannot be long before India must have 100,000 
miles of railway. 

Supposing the whole population of the globe, no# reckoned at 
over 1500 millions, or say even two-thirds of this number, eventu- 
ally call for as much iron per head as is now used by each 
inhabitant of America and the United Kingdom —about 560 Ib. per 
head—the demand would then rise to the figure of not far short of 
300 million tons per annum. This, too, does not take into account 
the increasing demand per head. 


THE CHEMIST. 

One of the most important assistants to the metallurgist is, with- 
out doubt, the chemist, who may well be called his aide-de-camp. 
The results received from him are now taken so much as a matter 
of course that it is almost impossible to believe that but little 
more than twenty years ago the laboratory, if it existed at all, 
was surrounded with mystery. A “full” analysis of a specimen 
of steel was then spoken of with bated breath, and its accuracy 
was doubtful. 

The laboratory is often considered to be a mere recording 
instrument ; but it is far more than that. There are problems in 
steel manufacture awaiting solution which can only be solved by 
the chemist; but his methods, although they are aided by 
microscopy, are still far from perfect. Take one example alone, 
that of the correct determination of the various forms of carbon 
in steel. For many purposes we want far more than a mere 
laboratory report of the percentage of carbon present in a specimen. 
That is much less than half the knowledge we need ; we must know 
in what forms the carbon exists. 


Raw MATERIALS. 

As iron pure enough for use is rarely found in the native con- 
dition, its sources must be from its ores. These are, for our pre- 
sent needs, at any rate, happily abundant. Although the supplies 
in this country are far from being illimitable, we are very favour- 
ably placed by our geographical position to receive ores at low 
cost from many other countries. So long as we have cheap freight 
our iron trade is capable of any reasonable extension. 

Future supplies.—If the relative past ratio of increased production 
of iron continues to the year 2000, at least 450 million tons per 
annum of iron ore will be needed. Mr. J. S. Jeans, in an article 
on ‘*The Problem of Iron Supply,” has already shown that care 
will have to be exercised in the use of iron ores ; indeed, it can be 
easily imagined that, in the dim but not far distant future, man- 
kind, instead of fighting for the possession of gold, will be striving 
for the possession of iron ore, unless, indeed, arbitration happily 
becomes the universal means of settling disputes. 


Pig Iron, 

Future requirements.— Pig iron is the basis, and likely to continue 
to be so for some time to come, of all iron and steel, and the 
world’s consumption of this metal.can readily be ascertained. In 
fifty years the production of pig iron has increased from figures 
which we now regard as practically zzro to over 50 million tons 
annually ; and if demands arise in the Far East on a scale propor- 
tionate to that of the West, as is quite likely to be the case betore 
long, it will not be an idle estimate to say 100 million tons of pig 
will soon be required annually. 

Improvements in manufacture.—There is nothing of special value 
to chronicle as regards improvements in the production of pig iron. 
Blast furnaces with enormous capacity continue to be the order of 
the day, and it is proposed to follow American practice in this 
country. Although it is held in some quarters that there is evi- 
dence, for a time at least, that the limit has been reached, yet the 
experiment will be watched with much interest. 


Scpp.y OF IRON AND OREs. 

Present and future requirements.—Approximately, as already 
stated, each inhabitant ot the United Kingdom and of America 
requires annually about one quarter of a ton of iron—thatis, 560 lb. 
per head. Germany is not tar behind either of the above countries, 
its position in this respect having considerably increased in 
importance during the last few years. The total production since 
1800. to the end of 1904 has been approximately 1100 million tons. 
The relative total productions by different countries during the 
past century were :—United Kingdom, 400 million tons ; America, 
250 million tons ; and Germany, 170 million tons. At the present 
rate only enough iron is made annually to meet the wants of about 
200 million people, but the world’s population is nearly eight times 
this number, so that 1400 millions of the globe’s population do not 
get an ounce. If, therefore, the demand continues to increase in 
the same ratio as in the past, and even if we allow for only 1000 
millions of people being supplied—disregardicg one-third of the 
world’s population—then 250 million tons must be made annually. 
At the present. rate of increase, by the end of this century a supply 
of 145 million tons should be reached, and probably even this will 
be far from enough for the then human needs. 

Sources of Svpply.—This at once raises the important question: 
From whence will come all the vast store of ore needed! The 
subject is well worthy of our consideration, as it is one that 
concerns us all very seriously. 

Fortunately, iron ore is plentiful ; but will it stand for long the 
enormous drain upon it? Since 1800 about 3300 million tons have 
been used up; in the next hundred years no less than about 
15,C00 million tons will be needed, even if no allowance be made 
for increase of consumption. Assuming that the rate of increase 
indicated by a progress diagram shown on the wall takes place, 
then about 30,600 million tons of iron ore will have to be taken out 
of the ground during the present century. 








Each ton of pig iron requires about 24 tons of ore, or, allowing 





for waste of various kinds, a fair average is three tons of ore 
per ton of pig produced. Therefore in 1904 about 150 million tons 
of ore were used ; but if we base our estimate upon the lowest 
figure in the above statement—tbat is, allowing for the use of iron 
by a comparatively smaller number of the world’s inhabitants —by 
the year 2000 450 million tons of ore will be required annually. 
Sach a consumption, if it continued for a century only, would need 
no less than 45,000 million tons. Such a rate would quickly 
exhaust all the present known supplies of the world. 

If in a few centuries there is likely to bea lack of iron ore, it 
greatly concerns us all to watch this question. The possibility also 
shows the importance of metallurgy, and the necessity for 
encouragement of its scientific study, so that every reasonable 
economy in the use of this valuable metal may be fostered. It 
proves, too, that the man who can make 1 1b. of iron go as far as 
2 lb. do now is also a benefactor to mankind, and it follows that a 
knowledge of special steels, which are really economical steels, is of 
the highest importance. 


EbECTRO- METALLURGY. 

This is a growing branch of the application of science toindustry 
which we makers of iron and steel cannot ignore. Whilst much is 
at present simply ‘‘on paper,” without doubt great practical 
advances will be made during the next decade, and the application 
of this branch of science to practical metallurgy will be found to 
take an important place in industry. 

Already some of the complex ferro-alloys are being economically 
produced by this system, and are sold for industrial purposes on a 
large scale. As is the case in most advances, the pioneers have 
had to suffer financially, but it'is to be hoped that in due time 
they will get their reward. 


MANUFACTURE OF ORDINARY STEEL. 

Improvements in the manufacture of steel have been of late in 
the direction of producing new types, and in methods. of treating, 
working, and using these new types, rather than in processes. of 
manufacture. The handling of enormous steel plants in America 
bas been in connection with comparatively old systems, which, in 
themselves, remain much as they were many years ago. Changes 
which have occurred have related chiefly to improvements in 
machinery rather than to processes. Although modifications of 
minor importance are gradually being introduced, it is difficult to 
see where further radical departures can take place in existing 
processes themselves, or in the machinery employed. It is rather 
to the material produced that attention is now being specially 
devoted. We are told that American practice is now to “squirt” 
—it can hardly be called rolling—rails through the miils at the 
rate of 15ft. per second, or over ten miles per hour, but, wonderful 
as this is, it is only an improvement in practice, and not in 
principle. 

‘Lhe Talbot continuous method, the Bertrand-Thiel process, each 
find supporters, but, important as these are, they are in the main 
modifications of systems long at work; that is, they involve no 
important new principles. 

An interesting method of producirg basic open-hearth steel 
without the use of scrap is being tested at Ensley, Alabama, A 
250-ton rolling open-hearth furnace, which may be described as a 
sort of metal-mixer or ‘‘ primary ” furnace, is charged with direct 
metal. In addition, there isastandard 15-ton Bessemer converter, 
which enables material to be finally delivered to the regular basic 
open-hearth furnaces, after the removal of silicon and carbon. 
‘he phosphorus elimination can thus be rapidly carried out in the 
open-hearth furnace. The many improvements in the composition 
of special steels will be dealt with in other sections, but reference 
may be here made to the Harmet method for producing ingots free 
from piping and settling, with consequent avoidance of waste, 
Mr. F. C. Fairholme, one of the managing directors of Messrs. 
Cammell, Laird and Co., informs me they have found this methcd 
of practical advantage. 

Steel-making in Japan.—Our friends the Japanese, with charac- 
teristic enterprise, have taken up the manufacture of steel, and 
although their Government works have not been altogether suc- 
cessful, there is no doubt that in time they will prove of great 
service in supplying local requirements. One cf the Government 
works, Wakamutsu, the largest undertaking of the kina in the 
country, has manufactured during the year over 30,000 tons of 
steel rails, These works are in the neighbourhood of an abundant 
coal-producing district, and are conveniently situated for the 
importation of iron ore from China. 


ALLOYS OF IRON WITH OTHER ELEMENTS. 


Historical.—This subject, covering so wide a field, is one of the 
most important in metallurgy. When the various elements were 
first separated, so that they could be allocated to useful purpuses, 
it naturally occurred to various investigators to test the effect of 
these newly discovered elements upon the metal iron. Great 
credit is due to those early workers, Cronstedt, Scheele, Bergman, 
Rinman, and others, for their splendid work. fs 

Reference may be made tv the only systematic early research, 
so far as I have been able to trace, on the strength of steel con- 
taining different proportions of carbon, varying from 0°33 to 1°5 
per cent. These researches were described in a paper by Mr. T. E. 
Vickers in 1869, in Kohn’s ‘‘ Iron and Steel Manufacture.” Seeing 
that little information was then available, this contribution may 
be termed of an important character, as it dealt with the analysis, 
and the mechanical strength—including elastic limit, breaking 
load, elongation, and drop test—of the steel under observation. 
Mr. Vickers also noticed, probably for the first time, that the 
specific gravity of steel decreased with an increasing percentage of 
carbon. Matters, however, went but slowly for many years, and 
no great advance was possible until an indefatigable band of 
workers arose in France. In the St. Etienne district there were 
Messrs. Euverte, Pourcel, and Gautier, who were then the heads 
of the Terre Noire, la Voulte, and Bessétges Foundry and Steel- 
works Company, founded in 1819. These gifted Frenchmen made 
a bold step forward, endeavouring to find, by a number of interest- 
ing researches, the intluence of various metals when added to iron. 
This investigation had then become more possible, owing to the 
rapidly growing industry for producing ferro-alloys, specially and 
chiefly ferro-manganese, for which there was an extensive use in 
the production of mild steel. Their products were necessarily 
somewhat imperfect, as the ferro-alloys obtainable, though greatly 
superior to anything before known, were too highly carbonised, cr 
were not sufficiently rich in their respective special elements. The 
same workers followed up their researches, and the results were 
shown in that wonderful exhibition of Terre Noire products at the 
Paris Exhibition of 1878. It was a display which I shall never 
forget, as it had the strongest possible influence upon my mind, so 
much so that I then translated for my own use the whole of their 
extensive brochure of some sixty pages, including the results of 
several hundred tests. It was time well spent, as the impression 
and information gained afterwards proved of the highest value. 
Another important French firm, Schneider, has long made a 
systematic study of special alloys of iron. Their first production 
dated from December, 1890. As they point out, thegreat increase 
in the elastic limit of steel—an important factor in materials used 
for constructive p —produced by the addition of suitable 
percentages of nickel, nickel and chromium, or other special 
elements, enables an economy of about one-fifth in weight to be 
effected, as compared with carbon steel, to say nothing of the 
increased security under impact shock. 

Discovery of manganese steel.—W hilst many minds were at work, 
few complete researches came before the world until a number of 
years afterwards. I do not think that any record of systematic 
work of this nature had appeared before I read, in 1888,.a paper on 
‘* Alloys of Iron and Manganese,” before the Institution of Civil 
Engineers. This paper represented several years of laborious 
research work, which showed that it was quite impossible to pre- 
dict the qualities of any particular combination of iron with another 
element, except by actually testing each varying percentage from 
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the lowest to the highest. In other words, because, as was well 
known before, a small percentage of manganese made iron brittle, 
it did not follow that three or four times that amount would not 
give quite another and absolutely different product, as indeed 
proved to be the case. 

Later researches.—In 1889 Mr. James Riley read before this 
Institute an important paper on ‘‘ Alloys of Iron and Nickel.” 
Recently Mr. L. Guillet, a most indefatigable French worker, 
has contributed the results of valuable researches on the 
effect of molybdenum, vanadium, and also made repetition 
examinations into alloys of iron with nickel, manganese, 
tungsten, chromium, and other elements. In the main he is in 
agreement with my former conclusions, Much credit is due to Mr. 
L. Dumas, for his exhaustive work on nickel-iron alloys and their 
properties, Valuable research work has been carried out at the 
imphy Steel Works, in France, under Werth, also in 1896, under 
Mr. Adenot and Mr, Giron. Papers by Mr. Abraham, an engineer 
of the French navy, kave fully described these experiments. Mr. 
L. Babu, Professor at the School of Mines at St. Etienne, has also 
dealt fully with the manufacture and working of special steels, 
including nickel chromium alloys. Finally, in France, Mr. 
Guillaume and Madame Curie have investigated the peculiar pro- 
perties of high percentage nickel ironalloys. Important researches 
have been made in Germany by the committee presided over by 
Dr. Wedding at the Imperial Research Laboratory, Charlotten- 
burg, the experiments being carried out under Professor Rudeloff's 
guidance. Reports of these have appeared in the ‘‘ Proceedings” 
of the German Society for the Promotion of Industry. Not less 
valuable has been the classic work of Professor Arnold—to whom we 
offer most hearty congratulations on the well-deserved award of 
the Bessemer Medal of this year—in his paper ‘‘ On the Influence 
of Carbon on Iron” (1895). He set forth the proposition, now 
generally accepted by all metallurgists, that the saturation point 
of iron and carbon is that in which the carbon content is 
0-85 per cent. to 0-90 per cent. Not less important 
have been his further papers on ‘‘The Micro-Chemistry of 
Cementation,” ‘The Physical Influence of Elements on 
Iron,” and ‘The Diffusion of Elements in Iron.” To this 
record must be added that of his accurate research work in 
microscopy. In fact, the mantle of Dr. Sorby may be said to have 
fallen upon him, seeing the work he has done on the micro-structure 
of iron and its alloys. Though an enthusiastic microscopist, his 
judgment has shown him that, whilst the microscope is an impcr- 
tant adjunct in research work, it must be used correlatively as one 
amongst several means for solving metallurgical problems. Arnold’s 
important discovery referring to the true saturation point of alloys 
of iron and carbon—in other words, steel—is so important to all 
engaged in the production of steel that I venture to quote his own 
definition. ‘‘Iron containing 0-9 per cent. of carbon consisted 
entirely of the compound constituent pearlite—21 Fe + Fe,C. This 
formula had passed out of the region of speculation, and had been 
repeatedly proved analytically. Such a steel really consisted 
of an intimate mechanical mixture of about 87 per cent. of 
iron with 13 per cent. of the normal carbide of iron. On heating 
this mixture to 700 deg. Cent., a molecular convulsion took 
place, accompanied by a considerable absorption of heat. After 
this molecular change, the carbon which before had been chemi- 
cally associated with only 12 per cent. of the mass of iron, became 
molecularly associated with the whole mass. On rapid quenching 
the carbon was trapped in its new condition, causing the steel to 
assume the hardness of quartz. Then on heating to about 200 dez. 
Cent. the attenuated carbide alloy began to decompose, and at 
400 deg. Cent. it again passed into the relatively soft mechanical 
mixture already formulated. But, by arresting the tempering 
operation at any point by re-quenching, any desired degree of 
hardness might be retained. Thecarbon change point was greatly 
influenced by the presence of various elements, such as tungsten, 
chromium, nickel, vanadium, &c. As an example, the case of 
tungsten might be selected. If a 0-9 per cent. carbon steel with 
3 per cent. of tungsten was cooled from, say, 900 deg. Cent., the 
change point of the carbon was lowered nearly 100 deg. Cent.; 
that was the recalescence, which would take place in the plain 
carbon steel at about 680 deg. Cent., and did not occur till about 
590 deg. Cent. in the carbon-tungsten steel.” 

The great work of Brinell, who seems to have taken up the work 
of Tschernoff, has proved of the highest value to metallurgy, and we 
are not less indebted to Professor H. M. Howe, who both by his 
literary work in metallurgy and, at a very early stage, by his 
experiments relating to heat treatment, has done so much to 
advance our science. Excellent accounts of his researches are con- 
tained in his various papers read before the American Institute of 
Mining Engineers. 

High-speed tool steel_—In America, Messrs. Taylor and White, 
by their researches, not only upon the composition of steel, but also 
upon its treatment, have shown how to apply some of these special 
steels to important uses, including the production of high-speed 
tool steel, a subject upon which great advances have been made 
lately. To these investigators is largely due the important advance 
in practice from which to-day nearly every machine shop in the 
world is benefiting. Mr. J. M. Gledhill, in his paper on the 
‘‘Development and Use of High-speed Tool Steel,” has given 
valuable information to the world. He indicated that this steel 
was, in many ways, so much in advance of the design of machine 
tools, that makers of the latter had to increase the efficiency of the 
machines in which high-speed tools were used. Mr. Gledhill stated 
that with this steel turning can be done, in certain cases, at the 
rate of 500ft. per minute—a wonderful advance on past practice. 
High-speed tool steel is most difficult to produce, the waste, cost of 
rolling and preparation being very high; and the rarer elements 
which have to be used necessarily make the material costly, if it is 
to be trustworthy. It is satisfactory to find that Sheffield still 
maintains its ancient renown by the advances it has made in this 
new and important branch of industry. 

The wide use of alloy steels.—When it is remembered how 
large has become the demand for alloy steels, it is noteworthy in 
how short a time the work bearing on their composition has been 
accomplished. The year 1888 may be taken as that in which 
systematic and useful practical work commenced. In about 
seventeen years this remarkable and indeed revolutionary advance 
has been made. Metallurgists can proudly claim they have not 
been wasting their time or their efforts. The world at large hardly 
realises the great debt owing to them; though, through their 
labours, it is deriving some of the greatest benefits it now enjoys. 

Special ferro-alloys.—The importance of the class of metallurgical 
products known as special ferro-alloys is now very great. It is 
largely by their aid that special steel andiron alloys can be pro- 
duced. 

Mr. J. H. Pratt, of the United States Geological Survey, in his 
recent interesting report, under the heading of ‘‘Steel Hardening 
Metals,” gives a list of the various elements, amongst them 
chromium, nickel, molybdenum, vanadium, cobalt, titanium, 
uranium. The term “hardening” is not, however, altogether 
correct, as these metals, unless carbon be present, do not really 
harden iron. 

Ferro-manganese containing 80 per cent. manganese, first pro- 
duced in 1875, and costing even twenty years ago £100 per ton, 
can now be obtained for about one-tenth that price. It was 
originally produced, in 1865, by Henderson in England, and by 
Prieger in Austria, the alloy being made in crucibles, 

Ferro-silicon is now very valuable in its many uses, and can be 
obtained of almost any desired percentage, as well as combined 
with manganese in the ferro-alloy known as silicon-spiegel. 
Ferro-chromium is also supplied of various percentages, and at 
comparatively moderate prices; the almost pure form of the 
metal itself is produced by the Goldschmidt process, Ferro- 
tungsten, ferro-molybdenum, and ferro-vanadium may also be 
obtained, although, owing to their greater rarity, at higher 
prices. Nickel and ferro-nickel are now made on a large scale, 
and at reasonable rates, compared with the almost prohibitive 





prices of but a few years ago. Many of these special ferro-alloys 
are being largely produced by means of the electric furnace, in 
France, in America, in Canada, and elsewhere. 


(To be continued.) 








CATALOGUES. 


T. O. NewMaN, Stansted, Essex.—This is a circular describing 
Newman’s silt and mud-removing scoop for lakes and rivers. 

BADEN ENGINEERING Works, Durlach, Germany.—This circular 
contains a summary of the general catalogue containing machines 
for foundry purposes, 

GENERAL Exvectric Company, Limited, Queen Victoria-street, 
London.—Eleventh edition, cross-section catalogue of switch- 
boards, traction panels, feeder pillars, motor and accumulator 
boards, &e, 

British THOMsSON-HousToN CoMPaNy, Limited.—Pamphlets 
Nos, 178 and 179 are devoted to voltage regulators for alternating 
and continuous-current generators, and generating and sub-station 
switchgear. 

C. W. Hunt Company, West New Brighton, Staten Island, N.Y. 
—Catalogue 055 deals with coal handling machinery for power 
stations, boiler-rooms, gas companies, &c. It is neatly illustrated 
and copiously descriptive. 

JoHN Davis AND Son (Derby, Limited)—A number of pam- 
phlets of uniform size issued from this house relate to surveying 
Instruments, mathematical and meteorological appliances, anemo- 
meters and miners’ safety lamps. 

Mr. Sprouts, 205, Uxbridge-road, London, W.—We have re- 
ceived a leaflet containing an illustrated description of a new 
balance cylinder for main steam pipes, the object of which is ‘* to 
neutralise the separating force due to the steam pressure between 
boiler and engine.” 

MIcHAEL Pat AND Co., Parliament-mansions, Victoria-street, 
S.W.—The Hult rotary steafh engine forms the subject of a 
circular from this firm. Its principal feature consists of a cylinder 
in which a piston shrunk on toa hollow shaft rotates. The piston 
and cylinder are arranged eccentrically. 

NILES-BEMENT-POND CompPaNy, Liberty-street, New York.— 
The April number of the Progress Reporter issued by the above 
firm comprises an illustrated article on the Schenectady Works 
of the American Locomotive Company, which employs 17,000 
men, and turns out 2800 complete locomotives per annum. 

MATTHEWS AND YATES, Limited, Cyclone Works, Smeaton, near 
Manchester.—A neat little pamphlet entitled ‘‘Cyclone Fans for 
Induced Draught.” There are included some well-executed illus- 
trations showing various ways of installing fans for induced draught 
which will be found of considerable interest to boiler users. 

HARDY PaTENT Pick Co., Limited, Sheffield, and 22, Queen 
Victoria-street, London.—A revised edition of this company’s small 
catalogue of mining, contractors’ and agricultural tools has just 
been issued. Although fairly comprehensive, it is explained that 
the book does not comprise all the appliances made in the various 
sections mentioned, but only those most commonly used. 

N.S. Exectric StoraGe. Company, Limited, Horton Kirby, 
Kent.—This is a catalogue and price list of stationary accumu- 
lators, ignition accumulators for motor cars, &c., and portable 
accumulators for many purposes. The active material in the N.S. 
cells consists of metallic salts made up in the form of pellets, 
which are packed and held in position by means of spongy lead. 

HARRY SNOWDEN, Balfour House, Finsbury-pavement, E.C.—A 
pamphlet descriptive of the Nodon patent electric valve, for 
transforming alternating current into continuous current. The 
principal applications of the valve are as follows :—(1) Alternating 
current lines: Charging accumulators for stationary work or for 
motor vehicles. Operation of continuous current electro-motors— 
series, shunt or compound wound—of electric lifts, of continuous 
current arc lamps, of induction coils, medical appliances, galvano- 
plastic and electrolytic apparatus, X rays, kc. &c. (2) Alternating 
current sub-stations: Economical replacement of commutators for 
power and light distributing systems. (3) Electric traction: 
Alternating current distribution and direct transformation into 
continuous current upon the tractors. 

CALLENDER’S CABLE AND CoNsTRUCTION Co., Limited, Hamilton 
House, Victoria Embankment, E C.—We have received from Messrs. 
Callender’s Cable and Construction Co., Limited, a highly finished 
and elaborate catalogue. It contains the weights, resistances, &c., 
of copper conductors, British standard tables, comparison of 
different wire gauges, insulation and pressure tests. Accompany- 
ing the specifications for cables are illustrated sections of the cables 
coloured so as to show the materials and metals used in their 
construction. A series of curves are also given from which it is 
possible to arrive at the correct area of copper conductors for most 
ordinary cases of supply feeders. The firm is to be congratulated 
on the excellent manner in which this catalogue—which is also a 
valuable book of reference—has been arranged and got up. 


BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING Com- 
PANY, Limited, London and Manchester.—We have received from 
this company a set of seventeen detail catalogues in a strong, neat 
binding case. Attention may be drawn to the relays described in 
Section 1. They have been designed to meet practically all con- 
ditions of both alternating-current and direct-current working. 
The integrating wattmeters, Sections 5 and 6, present good features, 
among which may be mentioned their accuracy, irrespective of 
power factor over a range of load extending from one-fiftieth of full 
load to 50 per cent. overload, and the entire absence of commuta- 
tors or other sliding contacts. Oil switches and circuit breakers 
for use with pressures up to 33,000 volts are dealt with in Section 
15. Section 16 deals with direct-current shunt and compound- 
wound motor-starting rheostats. 








LAUNCHES AND TRIAL TRIPS. 


AFrRrIcA, twin-screw passenger and cargo steamer ; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, The Empreza 
Nacional de Navegacao & Vapore, Lisbon; dimensions, 436ft., 
5lft. by 28ft. 6in.; to carry, 420 souls, or 5500 tons deadweight ; 
engines, twin-screw triple-expansion, 23}in., 39in., 64in. by 45in., 
pressure 180 Ib.; constructed by, North-Hastern Marine Engineer- 
ing Company ; launch, April 20th. 

PRINCE LEOPOLD, steel screw coasting steamer ; built by, Messrs, 
Mackay Bros.; to the order of, the Anglo-Belge Company ; dimen- 
sions, 135ft., 23ft. 6in. by 12ft. 6in.; engines, triple-expansion, 
13in., 22in. and 36in by 24in., pressure 160 Ib.; constructed by, 
Messrs, MacColl and Pollock, Limited. 

OTHELLO, steel screw steamer ; built by, Northumberland Ship- 
building Company, Limited ; to the order of, Messrs. C. T. Bow- 
ring and Co., Limited ; dimensions, 353ft., 47ft. 3in. by 28ft. 33in. ; 
to carry, 6300 tons ; engines, triple-expansion, 24in., 40in., 66in. 
by 48in., pressure 180 1b.; constructed by, Wallsend Slipway and 
Engineering Company ; a speed of 11 knots was attained ; launch, 
April 28th. 

SANMIGUEL, mail and passenger boat; built by, Sir Raylton 
Dixon and Co,, Limited; to the order of, Empreza Insulana de 
Navegacao of Lisbon; dimensions, 313ft. long by 42ft. by 
24ft. 5in.; engines, triple-expansion, 184in., 30in., and 50in. by 
36in. stroke, pressure 180 lb.; constructed by, Messrs. The North- 
Eastern Marine Engineering Company, Limited, Sunderland ; on 





the trial a speed of 13} knots was attained ; trial trip, Monday 
May Ist. 

RAGNAROK, steel screw cargo steamer; built by, Laxevaag’s 
Engineering and Shipbuilding Company ; dimensions, 239ft., 36ft. 
by 16ft. 9in.; to carry, 1700 tons; engines, triple-expansion, 
16}in,, 27in., 44in. by 30in., pressure 1801b.; a mean speed of 104 
knots was attained ; trial trip, May. 

Brooksy, steel screw steamer; built by, Messrs, Ropner and 
Sons; to the order of, Messrs, R. Ropner and Co,; dimensions, 
337ft., 48ft., 28ft. 5in.; to carry, 6000 tons ; engines, triple-expan- 
sion, 1400 horse-power, pressure 1801b.; constructed by, Messrs. 
Blair and Co,, Limited ; launch, May 5th, 

CROWN OF ARRAGON, steel screw steamer ; built by, David and 
William Henderson and Co., Limited, Partick ; to the order of, 
Messrs. Prentice, Service and Henderson; dimensions, 400ft., 
53ft. 2hin. by 28ft. din.; engines, triple-expansion, 27in., 46in., 
76in. by 48in., pressure 180 1b.; constructed by, builders ; launch, 
May 5th. 

Henry Furst, steamer; built by, Messrs. Osbourne, Graham 
and Co.; to the order of, Messrs. H. G. Harper and Co.; dimen- 
sions, 250ft., 37ft. 6in. by 19ft. 6in.; to carry, 2400 tons ; engines, 
triple-expansion, 19in., 30in., 50in. by 36in., pressure 160 lb.; con 
structed by, Messrs, George Clark, Limited ; launch, May 8th. 

Srarra, steam fleeter ; built by, Earle’s Shipbuilding and Kn- 
gineering Company, Limited ; to the order of, Hull Steam Fishing 
and Ice Company, Limited ; dimensions, 108ft. din., 21ft. 6in. by 
12ft. din.; engines, arene 10in., 17in. and 28in. by 2lin. 
pressure 200 Ib.; launch, May 8th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THE engineering trades are well engaged in most departments 
more particularly for railway and naval requirements. The railway 
carriage and wagon building establishments are full up with work, 
and can see their way ahead for some time to come, the orders 
being for both home and foreign !ines. Hydraulic engineers 
speak well of the demand for pumps for colliery use at home and 
also for foreign mining and irrigation purposes. Contractors’ 
tools are in good call, and so also are plantation tools. Bridge 
bnilders have several orders in hand for India and Africa, Struc- 
tural engineers are also supplying home requirements in the way 
of structural ironwork and steelwork for the erection of ware 
houses and for works extensions. 

There were indications at the last Birmingham Iron Exchange 
meeting that a steady business is still doing in manufactured iron 
and in steel, but there is some uneasiness in pig iron, owing to the 
heavy iron warrant stocks in Scotland and the North of 


ig 
pe AR Generaliy speaking, however, business is in a favourable 


tion. Steelmakers are well booked, considerable orders having 
fately been taken. Mild steel bars are £6 to £6 5s., and girder 
plates £5 15s, to £6. Continental billets are offered by agents at 
about £4 8s., and the quotation by British producers varies from 
£4 7s. 6d. to £410s. Fair quantities are being purchased from 
various parts of the kingdom for rolling down purposes, and mean- 
while preparations are being made for considerably increasing the 
local production, and for offering semi-finished products at a price 
that will, it is hoped, successfully compete with outside manufac- 
turers, whether tome or foreign. Girders are £5 12s. 6d. to 
£5 17s. 6d., and for these, as well as for angles at £5 7s. 6d. to 
£5 12s. 6d., there is a fairly good call for engineering and building 
purposes, Siemens billets are £4 12s. 6d. to £4 15s. 

In the manufactured iron trade the Midland Iron and Steel 
Wages Board has revised the constitution of its Standing Com 
mittee by going back to the ruje as to numbers previously in force, 
and this adjustment soars to be satisfactory to both sides. There 
is a fairly good demand for nail rod and rivet iron at £6 10s. to 
£6 15s., but gas strip is quiet. Marked bars are in good call at £8, 
with Earl Dudley’s brand at £8 12s, 6d., and second grade 
at £7; whilst common unmarked bars move freely at 
£5 17s. 6d. to £6, with a good output being made. There is 
more life than of late in plain black sheets, which are «uoted 
£6 7s. 6d. to £6 10s. for singles, £6 10s. to £6 12s. 6d. for doubles, 
and £7 2s, 6d. to £7 5s. for trebles. Both merchants and manu- 
facturers speak well of the business done ng A in galvanised 
corrugated sheets, which are now quoted £10 7s. 6d. f.o.b. Liver- 
pool. Better indents have been received from the Argentine 
Republic and South Africa, and also from Canada, The shipments 
to all markets since the present year opened have been of the value 
of considerably over half a million sterling, having exceeded 
132,000 tons, or about 3000 tons better than a yearago. The 
orders from the Argentine alone, so far this year, have been worth 

,000. It is remarkable where all the sheets go to, but there 
can be no doubt that this is a class of product which is being more 
and more highly esteemed, both at home and abroad, and the sub- 
stitution of cheap steel for iron as a basis in its composition has of 
late years, by reducing its cost to consumers, helped largely to 
extend its sale. : 

In the pig iron trade it is feared that if warrant holders in the 
North ‘‘ unload,” the northern markets will be weakened, and that 
the influence of such a position will be felt in the Midlands. With 
the possibility, therefore, of lower quotations being asked before 
long, consumers here are filling only immediate requirements. 
Staffordshire and Midland producers, however, meet such anticipa- 
tions with the assurance that whatever may be done in other 
districts their costs in fuel and labour are such that they cannot 
afford to reduce. To this, buyers make answer by pointing to the 
fact that pig iron at the present time is dearer than usual when 
considered in comparison with finished iron. Meanwhile, buying 
at date is proceeding on hand-to-mouth lines, hoth sides awaiting 
developments in the general situation. Cold blast is still quoted 
95s. to 100s.; all-mine ordinary, 55s, to 60s.; and all-mine best, 
75s. to 80s. Part-mines are in quiet request at 45s, to 46s., most 
business being transacted in cinder forge at 42s, 6d. to 43s. 
Buyers find it rather less difficult than of late to obtain concessions 
from Midland agents, though Lincolns are still nominally 51s. 7d., 
Derbyshire 44s. 6d. to 45s. 6d., and Northamptons 42s, 6d. to 44s. 

Good progress is being made with the equipment of the new 
University buildings at Bournbrook, All the machines from the 
Edmund-street buildings have been removed, and are now running 
in the large main buildings at Bournbrook. The equipment for 
the hydraulic laboratory will include a tank 4ft. square and 30ft. 
high to assist in research work as to the flow of water through 
orifices. Water under any head up to 30ft. can be supplied, also 
quantities of water up to 600 gallons per minute to a turbine of 
the reaction type. The strength of materials laboratory will 
provide a complete equipment for tests of every kind from wire up 
to large bridge members. These two laboratories have been 
designed by Mr. F. H. Hummel, who did much original work 
under Professor Unwin, and who was at one time private assistant 
to that professor during special duties in connection with the 
Niagara power plant. Professor Gisbert Kapp has now given up 
his teaching engagements at Charlottenburg, and will come to 
Birmingham in October. The new electrical laboratory at Bourn- 
brook will include among its facilities a complete electric car for 
testing purposes. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—The course of trade in iron, steel, and coal has pro- 
gressed on recent lines, and there has been littlechange to record on 
the week. The attendance on ’Change on Tuesday was good, and 
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some few orders were put through for pig iron ; but attention is 
still directed to the ‘‘ squeeze” going on in Cleveland warrants, 
and the enormous quantity, comparatively, going into stock, How 
long this state of things will continue it is difficult to say. Some 
mercbants here, it is stated, have been rather hardly ‘‘hit” in con- 
nection with this warrant business, Meantime consumers are only 
covering present requirements in. pig iron, under the impression 
that prices are und to come down shortly. At present makers 
show little inclination to make concessions, and it is reported that 
one well-known Lancashire firm is discontinuing the making of 
both foundry and forge iron, and turning its attention to basic. 
his would seem to indicate the firm’s belief in the future of 
steel. Scotch pig iron is rather lower on the week, and there is 
some weakness in other directions, merchants, it is stated, offering 
in quantity under makers’ prices. Lincolnshire can also be bought 
at 1s. to 2s. under list prices. Derbyshire does not show much 


change. Quotations remain nominally as follows :—Lancashire 
No, 3 foundry, 53s.; Lincolnshirc, 503, to 51s. 6d.; Derbyshire, 
5s, to 52s, 6d.; Staffordshire, 53s,; Middlesbrough, open brands, 
53s, scotch: Gartsherrie, 57s, to 57s. 3d. Glengarnock, 54s, 9d. 
to 55s.; Eglinton, 54s, 6d. to 55s., delivered Manchester. For 


delivery Heysham: Gartsherrie, 55s.; Glengarnock, 52s. 9d. to 
533.; Kglinton, 52s, to 523, 3d. West Coast hematite, 57s. 3d.; 
Kast Coast 55s., both f.o.t, at works, 

In regard to forge iron, the demand continues stagnant, and 
quotations afford no reliable information as to the prices actually 
taken, There is only a comparatively small quantity going into 
consumption, Here, again, quotations are nominal :—Lancashire, 
4ks, 9d. to 51s. 9d.; Lincolnshire, 48s. 9d.; Derbyshire, 49s., equal 
to delivery Warrington. ; 

In finished iron there is not much change, and orders continue 
on a fair scale. Crown bars, £6 5s.; hoops, £7 to £7 5s.; sheets, 
£7 to £7 17s. 6d. 

In steel products the inquiry is very fair, but both bars and plates 
show weakness, and may be written down about 2s, 6d. per ton. 
There is very little doing in foreign billets, the home-made article 
now approximating to German, English billets, £4 5s. to £4 7s. 6d.; 
German ditto, nominal ; hoops, £4 5s. to £4 10s., delivered Man- 
chester. 

Machine tool makers still report fair business, and in the textile 
machinery department makers are booked ahead for some time. 

Raw copper has somewhat declined in value here, and seamless 
copper and brass tubes are also lower. Sheets are unchanged at 
£7) to £81 per ton ; seamless copper tubes, 10d. to 10}d.; ditto 
brass, 8d.; rolled brass, 7d. to /4d.; copper wire, 8fd. to 9d.; 
brass wire, 7}d. 

There was a fairly good attendance on the Coal Exchange on 
Tuesday, but, generally speaking, there was little or no change to 
note in prices. House coal is quietly steady, and slack is getti 
scarcer, notwithstanding offers from outside. Bunkering coa 
unchanged. Ordinary quotations are :—Best house coal, 13s. to 
lis.; seconds, 12s, to 13s.; common, 9s. to 10s.; best steam and 
forge coal, 8s, 3d. to 8s, 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; 
best slack, 7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s, to 
5s, 9d. at the pit. Screened coal, 9s. 9d. to 10s.; unscreened coal, 
9s. 3d, to 9s. 6:1., delivered Manchester Ship Canal. 

The Manchester Association of Engineers began their summer 
excursions by a visit on Thursday, the 4th inst., to the extensive 
machine making works of Messrs. Tweedales and Smalley, Limited, 
Castleton, near Manchester. This firm commenced operations 
twelve years ago with some 400 workmen. The number employed 
to-day 1s 1600, and there is little difficulty in ascertaining the cause 
of this extraordinary development, Experience, combined with 
commercial talent, laid down the lines on which success was to be 
assured, and the result is now shown in a magnificent pile of 
buildings, up to date in every respect, and well adapted for pro- 
duction on economical lines. The works, both in extent and 
working, astonished old stagers in the engineering world. 
The visitors were, on _ arrival, divided into parties, 
and, under experienced guidance, they viewed the various 
departments in which the construction of textile machinery 
is carried on. The foundry, the grinding-house, the numerous 
wheel-cutting, screw and bolt-making, and other machines, mostly 
automatic, the joinery department, and many other features were 
duly iospected. After the inspection the firm invited the visitors 
to partake of light refreshments, and Mr. R. Matthews, president 
of the Manchester Engineers’ Association, took the chair, and in a 
few well-chosen words invited those present to join in a vote of 
thanks to Messrs, Tweedales and Smalley for their kindness in 
allowing them to go over such magnificent works. He also alluded 
to the courtesy of the younger members of the firm, who had done 
their best to make the visit a success. Mr. A. Saxon, ex-president, 
supported the chairman's remarks, and said that this country, in 
the manufacture of machinery for the manipulation of cotton, 
stood at the head, and it was pronounced universally to be the best 
in the world. Mr. S, Tweedale acknowledged the vote of thanks 
on behalf of the firm in appropriate terms, 

In the evening Mr. Matthews entertained the Council and 
friends to dinner at the Midland Hotel, Manchester, and reiterated 
his remarks as to the Ly om they had experienced in visiting 
Messrs. Tweedales and Smalley’s works, and added a word of 
warning to trades unions to be careful in their demands, especially 
in the matter of overtime, lest they brought ruin on the engineer- 
ing trades of the country. 

Barrow,—The demand for hematite pig iron remains quiet, and 
makers are not booking many new orders; but they are fairly 
sold forward, and, except in one or two instances, there has not 
been any increase in stocks. Warrant stocks have been increased 
to the small extent of 430 tons, and now stand at 20,245 tons. 
Prices are steady for mixed Bessemernumbers at 58s. 6d. net, f.0.b., 
but warrant iron has been quoted as low as 56s, 6d, net cash sellers, 
without business resulting. There are 33 furnaces in blast. It 
was expected ere this that additional furnaces would have been 
lighted, but the demand from steel makers has not increased as it 
was expected to do, and the requirements of hematite in the open 
market are not so full as they were some time ago. The demand 
for forge and foundry iron is very small. A fair trade is being done in 
charcoal iron, but latterly stocks have accumulated at makers’ 
works, These, however, will be wanted before many months are 
over, and prices are accordingly maintained at a high position, 

Iron ore is quiet. Local mines are fairly employed at Hodbarrow 
and Ronhead, and also in the Egremont district of Cumberland, 
but elsewhere the output is restricted. Prices remain steady at 
9s. to 12s, per ton net at mines. Spanish ore is at 14s. 9d. 
ee at West Coast, and frequent cargoes are coming to 
1and, 

Steelmakers report a quieter trade in heavy steel rails, and 

buyers are still complaining of high prices, and business is being 
kept back as a consequence, Light rails and tram sections are 
very quiet, and shipbuilding material is in slow demand. Some 
tenders have, however, been given out for a large programme of 
work, and business is expected in this department shortly. Ship 
plates are at £5 17s, 6d. per ton. Chilled iron castings are in 
gore demand, Hoops are fairly busy, Merchant steel is very 
quiet, ; 
) Shipping is quiet. The exports from West Coast ports last week 
included 7130 tons of pig iron and 9338 tons of steel, making a 
total of 16,468 tons, in contrast with 26,431 tons in the corre- 
sponding week of last year, a decrease of 9963 tons, The total 
shipments this year have reached 305,156 tons, against 245,825 tons 
in the corresponding period of last year, an increase of 59,331 tons. 
Freights are low. Coal quiet. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire coal trade continues in a fairly satisfactory 
condition, the tendency being towards increased dealings and 
firmer values, Household coal, of course, is not so much in 


demand now that the weather is getting more seasonable ; but, 
considering the time of the year, the weights required for 
London and the Eastern Counties keep well up, although a slight 
weakening in prices is noticeable. Best Silkstone fuel fetches 
up to about 12s, per ton at the pits; Barnsley, in the first 
qualities, from 9s. 6d. to 10s. per ton; Barnsley, seconds and 
similar kinds, from 8s, per ton. 

In steam coal, full deliveries are being made to the railway com- 
panies, and there is a brisk demand on account of the trawli 
steamers. ‘This trade has grown rapidly in recent years, an 
forms a valuable factor in the business done by the South 
Yorkshire collieries. The trade done with the Baltic is, as yet, 
confined to the lower ports, which are taking a fair weight. 
Values for steam coal remain firm, arid when the export trade is 
at its full height there are expectations that prices may rise. 
In the open market there is not much doing in the best classes 
of hard coal, the current rate for which is from 8s, 3d. to 8s. 6d. 
per ton, secondary sorts being obtainable on rather easier terms, 

The activity previously noted in small coal is well maintained, 
nuts being in special request, and having recently risen in prices. 
Present quotations rule from 7s, to 7s. 6d. per ton. A satisfactory 
trade is also reported in slacks, Coke maintains the improvement 
recently noted ; although the output is large, there is a satisfactory 
demand. Best washed samples are now making up to ils. to 
11s. 6d. per ton, other qualities from 10s. to 103. 6d. per ton. 

From the South Yorkshire collieries a weight of 300,016 tons was 
sent to Hull last month, against 303,200 tons in April of 1904. The 
trade on the month thus shows a decrease of 3184 tons, but the 
figures for the four completed months show the substantial 
increase of 112,960 tons. The business for the four months form a 
record trade. ‘Ten years ago the tonnage in the same period was 
569,920 tons, not quite one-half of the weight dealt with this year. 
The exports from Hull to foreign markets amounted to 89,621 tons, 
as compared with 91,195 tons a year ago. Although the figures 
exhibit a reduction of 1574 tons, there is still a balance in favour 
of 1905, the respective totals up to April 30th being 403,772, against 
319,093 tons in the corresponding period of last year. Sweden 
heads the list of foreign markets with 23,281 tons, against 30,980 
tons ; Germany comes next with 13,729 tons, against 12,843 tons; 
Holland, 10,898 tons, against 8620 tons. 

Inthe iron market conditions are unchanged, and former quota- 
tions still rule. The principal business at present in the local 
market is for Derbyshire irons, but there isno great buying on any 
account, Some improvement is reported in the crucible steel trade, 
several firms being exceptionally well off in the way of orders. The 
demand is largely for the superior classes of tool steel and for 
steels for engineering purposes. There is room, however, for 
improvement in the general steel trade, but confidence in the early 
future is pretty freely expressed. The lighter trades of the city 
continue very quiet, more especially in cutlery, silver, and plated 
goods, The recent ivory sales at Antwerp were largely attended 
by American buyers, who took the bulk of what was offered. There 
were 1500 lots on sale, and the whole were disposed of at rates 
fully up to last London prices. The Sheffield ivory cutters, who 
were hoping for supplies on easier terms, were disappointed. 

The exports of cutlery during April reached a value of £49,563, 
as compared with £50,941 in the correspondi month of last 
year ; for the four months £208,951, against £266,810. There is 
thus a slight decrease on the month, although an increase on the 
four months, The increasing markets for the month are Russia, 
Sweden, Netherlands, Belgium, Spain and Canaries, Chili, 
Australia, New Zealand, and Canada. Decreases are shown by 
Norway, Germany, France, United States, Foreign West Indies, 
Brazil, Argentine Republic, British South Africa, and British 
East Indies. Exports of hardware, &c., for the month amounted 
to £152,468, against £158,939 for April of last year; for the four 
months £625,851, against £623,708. Increases were shown during 
the month by Sweden, Germany, Foreign West Indies, Chili, 
Brazil, British East Indies, and Canada. Decreasing markets 
were Russia, Norway, Netherlands, Beigium, France, Spain and 
Canaries, United States, Argentine Republic, British South 
Africa, Australia, and New Zealand. 

A new brand of steel, bearing the name of ‘‘ Unor,” has been put 
upon the market by a yor pa calling itself the Sheffield Steel 

akers, Limited. It is said to be in character somewhere between 
Mushet and the best of the modern high-speed steels. Apparently 
all that is necessary to harden it is to heat it to a bright red, and 
not beyond the critical point, and then to allow it to cool naturally 
in the air without the use of an air blast. To anneal it for easy 
machining, it is heated to a cherry red, then the heat is allowed to 
sink while the steel is held over the fire until the colour has become 
a very dark red, when it is plunged into water. Experiments have 
proved, so it is said, that it can be hardened or softened any 
number of times without interfering with its wearing qualities. In 
tests with twist drills of this steel made at the Sheffield Testing 
Works on a railway tire containing 0-49 per cent. of carbon, forty- 
nine holes, each 4fin. in diameter and ljin. deep, were drilled at 
an average speed of 25sec. each. A }#in. drill of this material is 
said to have drilled twenty holes, 2in. deep, in 164 min. In 
both cases the tool is reported as having been left in good con- 
dition, The same firm is also about to introduce a water-hardening 
tool steel capable of keeping a keen cutting edge for long periods 
of rough work, This steel is said to be so hard that it will cut 
glass, but yet will bend easily, Files made of it will last, so it is 
stated, four times as long as files made from other steels. The 
behaviour under ordinary working conditions of both these steels 
will be watched with interest, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

No improvement in the situation in the Cleveland pig iron trade 
can be reported, the battle between the “‘ bulls” and ‘ ” con- 
tinues keener than ever, and legitimate business is practically 
paralysed. Consumers are patiently waiting until the contest is 
over, knowing that there will be a great drop in prices when it is ; 
in fact, that is foreshadowed, seeing that while 54s, 6d. per ton is 
the cash price of Cleveland warrants, 6s. 3d. less has been quoted 
for delivery a month hence. Usually the difference between the 
prompt and the month’s prices is only a few pence one way or the 
other—2d. or 3d. The artificial character of the trade is 
apparent, not from the above-named fact alone, but also by the 
circumstance that Cleveland warrants are actually dearer than 
Scotch by between ls. and 2s. per ton, whereas in ordinary circum- 
stances Cleveland is the cheaper by several shillings per ton, about 
7s. 6d. it used to be, but latterly the difference has n between 
4s, and 5s. Further than this, in a normal state of trade, Cleveland 
warrants in price are about 10s. per ton below mixed numbers East 
Coast hematite pig iron ; now they are only 1s. below, for buyers 
have to pay 54s. 6d. for them, whereas they can get mixed 
numbers hematite at 55s. 6d. 

Naturally, in such an erratic condition of the warrant market, 
ordinary operators, who want the iron for consumption, have to 
stand aside. They cannot afford to pay anything like the present 
prompt price, and are not prepared to purc' for forward 
delivery, when there is every reason to believe that prices will drop 
even more than is indicated by the difference between the prompt 
and forward prices of Cleveland warrants. Quotations must come 
down more than that if the district is to compete successfully with 
other centres, Practically the price of No. 3 Cleveland pig iron is 
nominal > i. ——_ a little has been sold for actual consumption 
at 50s, 6d., with the stipulation that it was not to be sent into the 
public stores. Makers would sell No, 3 for June delivery at 49s., 
but that is more than consumers are prepared to give. No. 4 
foundry is at 47s.; No. 4 forge at 44s.; mottled at 43s. 6d.; and 
white at 43s, 

The price of mixed numbers of East Coast hematite pig iron has 





been kept by the makers for several weeks at 55s, 6d. per ton, and 


they are not prepared to take less, but some of the second hands 
have sold at 55s. 3d. The hematite trade is but little affected by 
the gamble in warrants, as the operators practically do not touch 
any iron now except Cleveland ; indeed, the stock of any other is 
so small that speculation could not be carried on in them. For 
Rubio ore the price is 15s, 6d. per ton c.i.f, Tees, and the demand 
is rather stronger. § i 

One of the most prominent features in connection with the pig 
iron trade of the North of England is the continued enormous in- 
crease in the stock of Cleveland iron in Connal’s public warrant 
stores. Rapid as has been the increase over the last seven months, 
it has been much more rapid this month. The trade had got 
accustomed to the make exceeding the consumption by about 
2000 tons per week on the average, but during the first week of this 
month 24,385 tons were sent in, or an average of 3480 tons per day. 
On the 5th inst. 4217 tons were added to the store ; on the 6th, 
4615 tons; on the 8th, 4752 tons; and on the 9th, no less than 
5068 tons. In circumstances like these very little Cleveland 
foundry iron can be going into actual consumption, for 24,000 tons 
in a week is almost the full quantity that would be turned out. 
Connals now hold 430,564 tons of Cleveland pig iron, or 33,139 tons 
increase this month already—never have they had anything like so 
large a quantity ; in fact, prior to this year they never had more 
than about 160,000 tons of Cleveland iron in their yards. When 
the gamble began somewhat over seven months ago less than 
95,000 tons were stored. Every ton of Cleveland foundry pig iron 
that can be diverted into the warrant stores is being sent there, 
and it is curious te note that with nearly 4000 tons of iron going 
into the stores daily consumers have to complain that wer cannot 
get delivery of all the iron that is due to them. he fact 
is that a so much better price can be obtained for pig iron to go 
into store than to go into consumption at once, that producers are 
sending iron into store and selling it as warrants rather than take 
orders from consumers. Itis stated that there are only two brands 
in the district that are not to be found in the public stores. The 
makers of these two stick to their principlesin spite of the tempta- 
tion to secure some shillings a ton more for their iron, This stock 
return well illustrates the disorganised condition of the Cleveland 
iron market at present. Never has there been av experience 
similar to that of the last few months, more particularly that of the 
last few weeks. 

It is only to be expected that the shipments of pig iron from 
the Cleveland district will be disappointing ; it could not be 
otherwise with prices in this district so much above those of com- 
peting districts. The latter are, therefore, doing a larger propor- 
tion of the business of supplying consumers in markets where 
Cleveland has heretofore held almost undisputed sway. Lincoln- 
shire iron is now finding its way to Scotland very freely, whereas 
comparatively little Cleveland iron goes there. One day last 
week no fewer than four large steamers, laden with pig iron, 
left Grimsby for Scotland. Cleveland producers can hardly expect 
to realise much higher prices than other districts, and still secure 
their usual share of the orders. This month 27,086 tons of pig 
iron have been shipped from Cleveland, against 23,569 tons last 
month, 27,940 tons in May last year, and 27,659 tons in May, 
1903, all to 10th inst. 

Consumers of finished iron and steel are rather holding off 
just now, the market being rather unsettled by the condition 
of the pig iron trade. In some branches, though manufac- 
turers have plenty of orders booked, they find the buyers 
somewhat backward in giving out the specifications, and it is 
sometimes difficult to keep the mills going regularly. This is 
more particularly the case with plate and angle makers, The 
shipbuilders have no need to press for the execution of their 
orders, as they are generally in no hurry to complete their con- 
tracts. Shipowners find that there are already too many steamers, 
and the number laid up is being increased, though we are in a 
season of the year when it should be rapidly reduced. Scarcely 
any new orders for tonnage are coming to hand, which is not 
strange, when the scarcity and unprofitableness of the freights are 
taken into account. Of course it is thought that after the termina- 
tion of the war trade will mend ; there must be great developments 
in the Far East, but there are no indications how long it may be 
before peace is restored. At present shipbuilders have to pay 
£5 17s. 6d. for steel ship plates ; £6 2s. 6d. for iron ship plates ; 
£5 10s. for steel ship angles ; £6 7s. 6d. for iron ship angles; £5 
for packing iron ; and £7 7s. 6d. for iron rivets, all less 24 per cent. 

-0.F. 


It is believed there will shortly be some advance in the prices of 
galvanised sheets, the demand for which isfair, more especially for 
Indian and Japanese account, and prospects of its being main- 
tained are good. There is a combination of galvanised sheet 
makers to regulate prices, and it is expected that they will see 
their way to demand better rates. The present quotation for 


galvanised steel sheets is £10 7s. 6d. per tonf.o.b. Noalterations 
have been made in the prices of iron and steel bars, the demand 
for which is quiet ; iron are at £6 7s. 6d.; and steel bars at 


£6 5s.; both less 24 per cent. f.o.t. Manufacturers of steel rails 
are fairly well off for work, but the demand has somewhat 
slackened, nevertheless £5 5s. net at worksis named as the figure 
for heavy steel rails. The demand for chairs and sleepers has not 
improved in sympathy with that for rails. A good part of the 
orders for rails are for export to makers where neither chairs nor 
steel sleepers are wanted. Cast iron chairs are at £3 10s., and 
steel sleepers at £6 10s., both net at works. 

The strike of shipyard smiths on the North-east Coast is not yet 
over, but a good many of the men appear desirous of resuming 
operations on the employers’ terms, which were accepted by all 
other sections of the shipyard operatives before the close of last 
year. The masters are very firm in their resolve not to let the 
smiths and strikers go back unless they come into line with the 
other operatives. They have been idle for more than four months, 
and now it is intended that a ballot shall be taken relative to a 
return towork. The masters have told the men that as a conse- 
quence of the strike they had to find other means of getting the 
work done by using castings, and at a much cheaper rate than by 
previous methods. They will continue the present method, and 
thus will be unable to find work for more than a portion of the men 
who went out on strike. A good portion of the smith work is also 
being done by co-operative smiths on the Tyne, a circumstance 
which the strikers do not appreciate. 

The coal trade is quiet, and the shipments are especially dis- 
appointing. On account of the high Mediterranean freights a 
good many of the megchants who have sold c.i.f. will find them- 
selves considerable losers, and those who cover expenses will do 
well, The high Mediterranean freights are due to the fact that 
the outward rate has practically to pay for the homeward as well, 
because there is little to be got to bring back, and a good many 
steamers have to come home in ballast. The price of best steam 
coal has eased to 9s. 3d. per ton f.o.b.; seconds are at 8s. 3d. ; 
and ordinary smalls, 4s. 6d. Best gas coals are obtainable at 
8s. per ton f.o.b., and seconds at 7s. 9d. In the last quarter it 
is evident that realised prices of Durham coal did not change 
materially, for the Conciliation Board have decided that there 
shall be no alteration in wages forthe ensuing three months. At 
the annual meeting of the Northumberland Miners’ Council it 
will be debated whether there shall be a ballot to ascertain the 
views of the county with regard to the Eight Hours Bill, and a 
propesal for the establishment of a minimum wage will be 
discussed. 

The coke manufacturers of Durham have heard with consider- 
able interest the report that the German coke producers are com- 
peting with them on the West Coast. It is stated that Messrs. 
Cammell and Ce, have bought for their Workington blast furnaces 
15,000 tons of German coke, at a price less than is charged for 
Durham coke delivered there, that being about 19s. per ton. 
Heretofore most of the West Coast firms of ironmasters have 
obtained their coke supplies from Durham, which sends at least 





20,000 tons per week to that quarter. Some weeks ago the a 
sentatives of the German colliery fir™ met some of the leading 
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British consumers of coke in London, and evidently they have been 
able to do some business. It is said that practically they offered 
the coke at cost price, and will make their profit out of the residuals. 
The price of medium Durham coke, delivered at the furnaces on 
Teesside, is 15s. 6d. per ton, and it is firm at that, notwithstand- 
ing German competition. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Scotch iron and steel trades are generally well employed, 
but the pig iron market has got into a very unsatisfactory state. 
Recent transactions in Cleveland warrants have sent up the prices 
of cash iron to what appear to be abnormal figures. The con- 
sequence is that consumers and shippers have been purchasing 
only to meet immediate wants, there being no assurance that 
a sudden change might not take place in the state of the 
market. 

Business has been done in Cleveland warrants from 53s. 104d. to 
54s. cash, and at 48s. 9d. to 48s. 5d. one month. There bave also 
been transactions at 53s. 1ld. for delivery in four to seven days. 
Standard foundry pig iron has been done at 46s., and Cumberland 
hematite at 56s., Scotch warrants being quoted at 52s. 3d. per ton. 

There is a fair demand for Scotch hematite pig iron, which is 
quoted by. merchants 60s. per ton, for delivery at the West of 
Scotland steel works. 

The output of pig iron in Scotland is well maintained, there 
being 85 furnaces in blast, compared with 86 at this time last year. 
Of the total 42 are making hematite, 37 ordinary, and 6 basic iron. 

The prices of Seoteh makers’ iron have been comparatively 
steady. G.M.B, No. 1, is quoted at Glasgow 5hs.; No. 3, 52s.; 
Carnbroe, No. 1, 56s.; No. 3, 523. 6d.; Clyde, No. 1, 57s. 6d.; No. 3, 
53s.; Gartsherrie, No. 1, 58s.; No. 3, 53s. 6d.; Summerlee, No. 1, 
58s. 6d.; No. 3, 53s. 6d.; Calder, No. 1, 58s.; No. 3, 53s. 6d.; 
Langloan, No. 1, 64s.; No. 3, 55s.; Coltness, No. 1, 64s.; No. 3, 
54s.; Glengarnock at Ardrossan, No. 1, 58s, 6d.; No. 3, 53s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 54s.; No. 3, 51s. 6d.; 
Dalmellington at Avr, No. 1, 55s. 6d.; No. 3, 50s. 6d.; Shotts at 
Leith, No. 1, 583. 6d.; No. 3, 53s. 6d.; Carron at Grangemouth, 
No. 1, 593.; No. 3, 54s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6216 tons, against 4862 in the corresponding week. 
There was despatched to the United States 25 tons ; Canada, 747 ; 
South America, 220 ; India, 20 ; Australia, 850 ; France, 240; Italy, 
70; Germany, 585; Holland, 271; Belgium, 160; Spainand Portugal, 
10: China and Japan, 103; other countries, 35; the coastwise 
shipments being 2880 tons, compared with 2959 in the correspond- 
ing week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were 7399 
tons, compared with 12,602 in the corresponding week, showing a 
decrease of 5203 tons. The total imports since the beginning of 
the year are 157,810 tons, showing a decrease of 39,619 tons. 

There is little or no change to note in the position of the 
finished iron and steel trades. Reports from abroad are not very 
satisfactory as to the state of business, and it is feared that com- 
petition may increase in keenness. The malleable ironworks have 
in most cases good employment, and the stee! makers are turning 
out large quantities of material. Some apprehension continues to 
be felt as to the result of present labour troubles, particularly in 
connection with the shipbuilding and marine engineering branches. 

A number of fresh shipbuilding contracts have been reported 
within the last few days, and the outlook is encouraging so far as 
the amount of available work isconcerned. There would, indeed, be 
little cause for complaint if employers were not harassed by 
premature movements regarding wages at a time when they are 
only feeling their position after a lengthened period of depression 
of trade. 

The volume of business in the shipping department of the coal 
trade has been good. The total shipments in the past week from 
Scottish ports amounted to 254,406 tons, against 233,468 in the 
preceding week, and 239,346 tons in the corresponding week of 
last year. The increase in shipments has occurred altogether on the 
East Coast, where a heavy business with the Continent is being 
done. There is no change this’week in coal prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue slackness in steam coal, with certain indications of falling 
prices—a droop into the 12s, net—do not appear to dishearten, for 
both in Cardiff and Newport enterprise is to the front, and visibly 
shown in dock and colliery movements. 

At Cardiff good progress has beer made with the New South 
Dock, which, in the matter of deep-sea accommodation, will put 
the port abreast with Barry. In connection with the junction be- 
tween the New Dock and the Roath Dock, the Mountstewart Dry 
Company are placing a large caisson; an iron bridge is being 
built over the entrance channel, and a retaining wall near the site 
of anew dry dock. Last week, for the first time, two fine new 
tips at the entrance to the New Dock were tested with success, 
These are adapted for the new 20-ton wagons, which are soon to 
figure in the district. 

The contract for the large dock extension, Ebbw Vale diversion, 
and accommodation works, has been taken by Messrs, Gibb, 
Easton and Son, Westminster, and plans will shortly be placed, I 
hear, for the undertaking, which will be completed in two years. 
Swansea, while giving little publicity to its labours, is “ pegging 
away” spiritedly. Bristcl’s new huge undertaking is progressing, 
and both in the east of Monmouthshire and the west of Glamorgan 
—Maesteg—there are evidences of colliery enterprise which augur 
a belief in the commercial future, and not, as some think, that pro- 
duction has outranked supply. Powel! Duffryn collieries and others 
in the East and North Navigation at Coegnant Colliery, Maesteg, 
are a proof of this. 

Next week is looked forward to with some degree of anxiety, 
that being the time for the proposition of the colliery owners for a 
reduction of wages—74 per cent.—to be brought forward. A 
meeting of the workmen’s representatives has already been held. 

Tonnage for coal has been coming in more freely, yet not in 
sufficient volume to equal the wishes of shippers, Steam coal, 
large, is only moderately in demand ; small steam has yet some 
life in it, though prices are drooping. House coal is on the down 
grade. Monmouthshire coals are easy. Small Monmouthshire is 
in freer demand ; quotations firm. 

Closing prices this week were as follows :—Best steam coal, 13s. 
to 13s. 3d; best seconds, 12s. 3d. to 12s. 9d.; seconds, 11s. 6d. 
to lls, 9d.; drys, lls. 9d. to 12s. 3d.; best small steam, 7s. 9d. 
to 8s. 3d.; best ordinaries, 7s. 6d. to 7s. 9d.; seconds, 7s. to 
7s. 3d.; other kinds, from 6s. 6d. Monmouthshire semi-bituminous : 
Best large, lls. 6d.; best ordinaries, 11s. to 11s. 3d.; seconds, 
10s. 3d. to 10s, 9d. House coal prices nominal ; old quotations given : 
Best, 16s. 9d. to 17s.; best ordinaries, 13s. 6d. to 14s. 6d. ; 
seconds and other kinds, 10s. 6d. to 13s.; No. 3 Rhondda, 13s. 9d. 
to 14s.; brush, 11s. 9d. to 12s.; small, 9s. 9d.-to 10s, No. 2 
Rhondda, 9s, 9d. to 10s.; through, 83. 3d. to 8s. 6d.; small, 
6s. 9d. to 7s, 3d. Patent fuel, 13s, to 13s. 3d. Pitwood, 17s. 6d. 
to 17s, 9d. Coke, 16s. to 21s, 6d. 

On ’Change, Swansea, this week it was reported that no improve- 
ment was being shown in anthracite or steam, cheaper kinds in 
pg oa Best malting anthracite figured about 19s.; steam from 

2s.; No. 3 Rhondda from 13s. 6d. These were the salient features. 
Quotation list as follows: Best anthracite, 193.; seconds, 16s.; big 
vein, 11s. to 11s. 6d.; red vein, 9s. 9d. to 10s.; cobbles, 15s.; nuts, 
16s. to 17.; peas, 11s.; culm, 5s, 6d. to 5s. 9d.; duff, 3s. 3d. to 
3s. 6d.; patent fuel, 11s. 6d. to 11s, 9d. 

Last week imports were 10,035 tons. All ports are busy with 





this industry and shipments of 1000 tons are common, This 
week :—1500 tons to Oran, 1000 to Naples, 1100 to Pernambuco. 
During April Wales despatched 73,786 tons, Swansea shipping 
41,180 tons ; Cardiff, 20,144; Newport, 4152; and Port Talbot, 
8310 tons. 

In iron and steel Wales continues actively employed, aoe 
imports from America and Germany continue. Last week 1 
ton billets came to Swansea from Philadelphia. Dowlais mills 
continue their large output of rails, both heavy and light sections. 
About a week ago the record of 4500 tons was reached, a testimony 
to the energies and skill of Mr. J. Evans, the manager. Good 
work is also being done at Ebbw Vale, from whence a rail cargo 
of 3500 tons was despatched last week to India. Guest and Co. 
shipped same time 1/74 tons iron sleepers and miscellaneous rail- 
way iron. April on the whole yielded a fair total of iron and steel 
business, over 9000 tons being sent away from the chief ports. 
This was not, however, in accord with the month of January 
when Cardiff alone despatched 10,525 tons. During the past four 
months Cardiff sent away 26,806 tons of iron and steel, Newport 
19,679 tons, and Swansea 8526 tons. 

On ’Change, Swansea, this week the pig iron market was noticed 
as strongly affected, and the impression is that the ‘‘ corner” 
sought to be made in Cleveland buciness has begun to tell adversely. 
Since my last Glasgow has fallen 2s., and hematite is also 2s. 
lower. 

Quotations generally are firm, rails, bars, and sheets. Latest 
figures are :—Glasgow pig iron warrants, 52s, 3d.; Middlesbrough 
No. 3, 54s.; hematite, 56s. 3d.; Welsh merchant bars, £6 to 
£6 2s. 6d.; sheet iron, £7 17s. 6d. to £8 2s. 6d.; steel sheets, 
£7 12s. 6d. to £7 15s.; steel rails, heavy, £5 to £5 5s.; light, 
£6 to £6 5s. Bessemer tin-plate bars, £7 7s. 6d.; this advance is 
certified by officiai list; Siemens best, £4 10s. Tin-plates : 
Bessemer steel coke, 12s. to 12s. 3d.; Siemens, 12s. 3d. to 12s. 6d.; 
ternes, 22s. to 25s.; best charcoal, 13s. 6d. to 14s. 6d. Big sheets 
for galvanising, 6ft. by 3ft., £8 12s. 6d. to £8 15s.; finished black 
plates, £8 5s. to £8 9s. Block tin, £136 10s.; spelter, £25 12s. 6d. ; 
lead, £12 18s. 9d.; iron ore, 14s. 3d. Rubio copper, £65 5s. 

In regard to tin-plates, a satisfactory condition of things obtains. 
Last week nearly 79,000 boxes came from works, and 88,629 boxes 
were shipped, leaving stocks down to 219,696. Shipments to 
Russia, the Continent, and the Far East are improving. All works 
busy, local tin bar in demand, and stocks in all quarters are low. 
I am glad also to report a satisfactory state of things in all asso- 
ciated industries. Spelter factories are particularly active, and 
large structural additions are being made. The copper trade is 
giving evidence of increased briskness ; foundries are fairly occupied. 

The Tredegar Iron Company’s rating appeal has been lowered 
to £25,000 value. 

is a subject of regretful comment that some colliers are 
unaffected by disaster. At Aberdare on Tuesday John Barnett 
was fined £2 and costs for having matches in his possession in 
Lower Duffryn Colliery. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron trade over here shows rather more life from week to 
week, and sales areimproving ; still, it must be admitted that there 
are some branches where employment has been languid for some 
time past, and has only partially improved quite recently. 

In Silesia the characteristic feature of the iron market is the 
extreme scarcity in pig iron, and in semi-finished steel, which has 
caused the Pig Iron Convention to raise the price for forge pig, 
and basic to M. 58 p.t., and additional blast furnaces are going to 
be blown in if the brisk activity at present prevailing in the pi 
iron trade continues. A rising demand could be noticed for finish 
articles, especially bars, plates, and sheets, also tubes are fairly 
well inquired for. 

A very good trade was done in the Rhenish- Westphalian iron- 
producing districts last week, and the position of the raw and 
finished iron market is gaining strength. Pig iron remains lively, 
and semi-finished steel is in good call on home account, but a trifle 
neglected so far as export is concerned. Girders are in very good 
request, and so are heavy plates, whereas the demand in sheets 
has fallen off lately. Satisfactory accounts are given of the busi- 
ness in bars. 

The plate mills are likely to receive large contracts from ship- 
building and engineering departments; als the boilermaking 
establishments, being well a purchase more freely, and so 
do the locomotive and wagon builders. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been for March of present year 
895,908 t., against 672,473 t. in February and 474,621 t. in 
January. In March, 1904, the output of pig: iron was 850,340 t., 
and this year’s output in March was 45,000 t. more. 
The total production of pig iron during the first quarter of 
present year was, however, 127,000 t., or 5-16 per cent. lower than 
that of the first quarter in 1904. Regarding the different sorts of 
pig iron, output in March of present year was as follows :— 
Foundry pig, 141,512 t., against 146,726 t. in March, 1904; 
Bessemer, 30,960 t., against 41,681 t.; basic, 589,182 t., against 
535,901 t ; steel and spiegeleisen, 55,890 t., against 52,684 t.; and 
forge pig, 78,364 t., against 73,348 t. 

An upward movement could be noticed on the Silesian coal 
market last week, deliveries having been heavy. Coke, too, has 
shown much strength of late, and prospects are decidedly fair, 
owing to the active employment of the blast furnaces at home and 
abroad, which will probably further increase. 

In the coal trade of Rheinland-Westphalia also briskness and an 
upward inclination as regards prices could be noticed during the 
week. Export is lively, but prices are considerably influenced by 
foreign competition. The consumption of the iron industry in 
coal this year shows an increase over the previous year. To the 
Upper Rhine a fair business has been done, South Germany buying 
pretty largely. Coke is in somewhat languid request, whereas 
briquettes continue animated as before. The RKhenish-Westphalian 
Coa] Convention will soon begin to send anthracite coal to Berlin, 
where large coal stores are to be built; the coal will be sent by rail 
to Hamburg, and thence on to Berlin by boat. These Berlin stores 
are built in order to check the strong competition of English firms. 
For the same purpose a briquette works has been built by the Coal 
Convention in Emden, Ost Friesland, which will soon commence 
operations, 

Activity and demand at present are lively in the Austro- 
Hungarian iron industry. Raw iron is rather quiet, but very firm, 
and malleable iron, as well as finished articles, meet with good 
request. Rails and sectional iron, and also bars, show much 
animation, and the sheet trade, too, is in a satisfactory condition. 
The increasing employment of the machine shops causes plates to 
be regularly and pretty strongly called for. 

The position of the coal trade has been favourable in Austria- 
Hungary, showing a slight increase even over previous weeks. 
Coke sells briskly, and three establishments—Witkowitz, the Sahn 
pits, and the Wilczek pits—have put on new coke ovens, chiefly 
because from January Ist, 1906, A sw works will supply the coke 








for the Prague Iron Company, the Bohemian Mining and Iron 
Company, and the Alpine Company, which were until then supplied 
by German firms, 

The hopeful tone in the Belgian iron and allied trades continues, 
and has even increased during the week. In all departments the 
shops are reported to have secured ample work for several’ weeks 
to come, and a steady, if somewhat slow, upward movement is 
perceptible in the prices for raw material, and this has in some 
instances: caused better prices to be realised for finished iron also, 


Coal and coke are firm, and not likely to show any change for 


the next few weeks, demand being regular for all sorts. 
From the French iron market moderately good accounts are 


being received. A steady demand comes in for raw and manu- 
factured iron, and the tone all round is firm, 

In coal not much is done at present, consumers and dealers 
showing a good deal of reserve, and no inclination to give large 
forward orders. 
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STEAM coal market keeps quiet, owing to the scarcity of tonnage, 
but prices are unaltered. House coal remains unchanged. The 
quantity of coal shipped for week ending 6th was 80,615 tons— 
foreign, 64,404 tons; coastwise, 16,211 tons, Imports for the week 
ending 9th were:—Iron ore, 14,923 tons; pig iron, 4680 tons; 
manganese ore, 925 tons ; scrap and old rails, 690 tons ;_ pitwood, 
7763 loads ; logs, 791 loads. 

Coal: Best steam, 11s. to 11s. 3d.; seconds, 10s. to 10s, 6d,; 
house coal, best, 15s.; dock screenings, 7°. 3d. to 7s. 6d ; smiths’ 
coal, 9s. Pig iron: Middlesbrough No. 3, 54s. 3d.; 48s. 6d, 
sixteen days.; Middlesbrough hematite, 48s. one month. Iron ore: 
Rubio, 14s, 3d. to 14s. 6d.; Tafna, 15s. 3d. to 15s. 6d. Steel: 
Rails, heavy sections, £5 to £5 5s.; light sections, £6 to £6 5s. 
f.o.b.; Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens stee] 
tin-plate bars, £4 10s., all delivered in the district, cash. Tin- 

lates: Bessemer steel, coke, 12s. to 12s. 3d.; Siemens, coke finish, 

2s. 3d. to 12s. 6d. London Exchange Telegrams: Copper, £65 fs, 
to £65 6s. 3d.; Straits tin, £136 10s. to £136 12s, 6d. Freights 
steady. 








NAVAL ENGINEER APPOINTMENTS. 


TE following appointments have been made at the Ad- 
miralty :—- 

Eogineer Commanders.—J. Ryan, to the Barfleur, on recommis- 
sioning ; W. J. Maudling, to the Retribution; E. A. E. Crowley, 
to the Empress of India; and J, A. H. Hicks, to the Barfleur, ail 
additional, and to assist the Engineer Captain in the trials and 
examinations of ships and t.b.d.’s building, and for charge of 
record party, temporary. 

Engineer Lieutenants.—C. G. Ware, to the Bartleur, on re- 
commissioning ; H. V. Whyham, to the Sapphire, to complete ; 
G. H. Elgar, to the Ramillies ; P. E. Cutback, to the Canopus ; 
A. Evans, to the Goliath, both on completing ; P. D. Church, to 
the Pembroke for the Dominion ; F. A. Gosden: to the Bacchante ; 
R. C, Cleave, to the Vivid, supernumerary. 

Engineer Sub-Lieutenants.—F. N. Barker, to the Goliath ; 
A. A. G. Martell, to the Canopus, both on completing; H. |). 
McGhie, to the Cambridge, additional for the Thesus,. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. SPuRR, INMAN AND Co., Limited, Wakefield, have 
appointed Messrs. Umney and Peckett, of 46, King William-street, 
E.C., as their agents for London and district for the sale of their 
boilers. 

Mr. Epwarp J, Durr, Whitworth Scholar, A.M. Inst. C.E., 
M.I. Mech, E., announces that he has commenced business as con- 
sulting engineer for gas power installations at 51, South John- 
street, Liverpool. 








THe “AULD Bric” or AyR.—The Town Council of Ayr have 
approved of a report by a sub-committee, who have had the benefit 
ume from a number of experts, to the effect that in view of 
the dangerous condition of the old bridge of Ayr (the ‘‘Auld 
Brig” of Burns’s immortalising), it be taken down entirely—an 
exact record of the details of every portion being proserved—and 
that it be rebuilt, stone by stone, on new foundations, the present 
form and structure being, as far as apace adhered to. The 
question as to whether it would be possible to rebuild the piers, so as 
to support—without taking down—the old arches, was discussed, 
but the plan was found impossible. Mr. Hall Blyth, of Edinburgh, 
and Sir William Arrol, of Forth Bridge fame, were both consulted by 
the sub-committee in this matter, about which, naturally, there is 
much sentimental concern, if not engineering dubiety. It has 
been agreed that Mr. John Young, town surveyor, will act as 
engineer on the work, with Mr. John Eaglesham, Ayr, as 
consulting engineer, and Mr. J. A. Morris, Ayr, as consulting 
architect in archeological matters involved. 


ConTRACTs.—Messrs. John H. Wilson and Co., Limited, engi- 
neers, Liverpool, have been entrusted by the Admiralty with the 
order for two powerful steam locomotive jib cranes to deal with 
30 tons working loads, and tested with 45 tons. These cranes 
are for use on the new graving docks at H.M. Dockyard, Ports- 
mouth.—The Burma Gold Dredging Company, Limited, has 
instructed Lobnitz and Co., Limited, Renfrew, to proceed with 
the building of another gold dredger to the designs of Messrs. 
Cutten Brothers, and similar to the dredger supplied by the same 
builders last year.—Messrs. Royles, Limited, of Irlam, near Man- 
chester, have secured the contract for hydraulic pipes for the 
current year from the Manchester Corporation, for the second year 
in succession.—The tender of the Lancashire Dynamo and Motor 
Company, Limited, Trafford Park, Manchester, has been accepted 
by the Corporation of Govan for the supply of motors for all 
sizes above three horse-power—the third year that this company have 
had the contract.—The Admiralty have placed with Messrs. John I. 
Thornycroft and Co., Limited, of Chiswick and Southampton, an 
order for five new torpedo-boat destroyers of a new type, intended 
for harbour and coast defence. 


Tue LicHTNING RESEARCH COMMITTEE.—We have just received 
the report of the Lightning Research Committee, which was 
organised by the Royal Institute of British Architects and the 
Surveyors’ Institution. An interesting technical preface has heen 
written by Sir Oliver Lodge. The first meeting was held on 
January 22nd, 1901, when the following gentlemen were elected 
to serve on the Committee :—Sir Oliver ge, F.R.S.; Major- 
General Festing, C.B., F.R.S.; Mr. J. ma C.B.; Mr. W. N. 
Shaw, F.R.S.; and Mr. W. P. Goulding, F.R.G.S., F.S.1. The 
funds for carrying on the work were provided by the Royal 
Institute of British Architects and the Surveyors’ Institution, 
the Government grant for scientific investigations (£20), and from 
the Royal Meteorological Society. In order to obtain the 
necessary information, a letter was sent to various observers, with 
a series of questions drawn up. By this means no unnecessary 
data was obtained. After briefly giving the modus operandi of 
the investigation, the Committee make a few observations and 
suggestions. An interesting table is then given, stating the 
ve for the erection of lightning conductors, as issued by the 
Lightning Rod Conference in 1882, wita observations thereon 
made by the Lightning Research Committee of 1905. At the end the 
Committee suggesteight practical rules with reference to light- 
ning conductors ; which, in their opinion, it would be wise to 
adopt. .In Appendix A is given an analysis of selected reports 
of buildings struck by lightning ; the remarks of the Committee 





are also given. The Bs. aye B deals with the latest practice 
which has been adopted in other countries, 
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BRITISH PATENT SPECIFICATIONS, 


Selected and Abridged by James D. Roots, M.J. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without drawings 

Copies of Specitications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings. Chaneery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti. t of the of the yplet 
spect fication. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 


STEAM ENGINES AND BOILERS. 


7816. April 5th, 1904.—IMpRoOvEMENTS IN STEAM GENERATORS, 
Pp. Pinckney, Langland-terrace, Brynmill, Swansea, 
This invention relates to the type of field tube boilers in which 
an inner concentric tube is used to maintain the circulation. 
There are twenty-four figures. Fig. 1 is a sectional elevation. 
The outer shell of the boiler 1 enclosing the steam space 4 has 
mounted upon it the plate 8, carrying the tubes 7, At the 
bottom of the steam space 4 is the plate 10, which carries the field 
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tubes 9; 11 is the furnace, and 12 the lower water space, which 

communicates with the steam drum 4 by the holes 8 A; 13 are mud 

holes, and 14 are tubes open at one end and closed at the other, 
which the inventor calls heat pockets; 18 is the flue. At 15 is 
fitted a pump; 16 is the suction pipe, and 17 the delivery pipe. 

The water is intended to circulate in the inner tube and between 

the inner and the outer tubes in the usual manner ; 5 is the steam 

outlet ; 3 is the water crown, and 6 is the base of the steam drum. 

—April 27th, 1905. 

7966. April 6th, 1904.—IMPROVEMENTS IN AND RELATING TO 
MEANS FOR GOVERNING STEAM ENGINES AND THE LIKE, A. C. 
Pain, and Belliss and Morcom, Limited, of Ledsam-street 
Works, Birmingham. 

The object of this invention is to provide an improved form of 
governing gear specially applicable to high-speed reciprocating steam 
engines, which, while efficient from the mechanical point of view, 
is adapted to improve the economical working of the engine. The 
improved gear is constructed to govern at light loads by throttling, 
and at heavy loads by varying the position of the point of cut- 
off. There are nine figures. Fig. 1 is a portion of the front 
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Fig.1. 


elevation of an engine showing the governor. 
haft > has a governor a fitted, enclosed by a casing c. The rock- 
ng shaft d carries two operating arms e andj, one of which ¢ 
controls the throttle valve, while the other f-governs the engine by 
means of the. cut-off. The lever ¢ is provided with a spring 


The engine crank 


lever ¢ there is fixed the connecting-rod g, which direetly controls 
the engine throttle valve in the casing 4. The end of the lever f 
works in a box /, containing a spring which is compressed by the 
lever, and so causes the rotation of the vertical shaft x by means 
of the crank 0, As the shaft x rotates through a small angle it 
carries with it the lever p, which is connected by a link to an arm 
fixed to a shaft passing through the end of the valve chamber, so 
cavsing the angular adjustment of the piston valve, and this 
adjustment effects the acceleration or retardation of the cut-off.— 
April 27th, 1905. 


8215. April 9th, 1904.—IMPROVEMENTS IN AND RELATING TO STEAM 
Generators, John Cowan, the Stirling Boiler Company, 
Limited, Edinburgh and Llewellyn Jones, 25, Victoria- 
street, Westminster. 

This invention relates to improvements in boilers of the Stirling or 
similar type, having two or more upper steam and water drums con- 
nected by tubes with one or more lower water drums, and this inven- 
tion consists in applying an additional bank of tubes arranged in 
proximity to the front wall of the boiler, and giving additional 
heating surface without increasing the floor space occupied. There 
are two figures. Fig. 1 is a sectional elevation. A drum or 
suitable header / is placed above the level of the fire door or fire 
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doors in the front wall of the boiler, The beader is connected by 
one or more rows of water tubes d to the front steam and water 
drum ¢ of the boiler, and may be conveniently supported or 
suspended by these tubes so as to allow for expansion. Suitable 
valve pipe connections and access doors are fitted to effect the 
manipulation and cleaning of the added portion of the boiler. The 
water tubes d form a wall in front of the boiler outer wall /, 
between which and the next bank of tubes « the hottest gases 
rising from the furnace pass on their way to the other banks of 

tuber. A pipe j passes down the front of the boiler to a header x 

placed in front of the boiler and connected by tubes o to the mud 

drum m, through the ashpit 4.—Apri/ 27th, 1905. 

10,963. May 12th, 1904.—IMPROVEMENTS IN THE MEANS Em- 
PLOYED TO GET MORE PERFECT COMBUSTION OF FUEL IN THE 
FirE CHAMBERS OF Borers, I. A. Timmis, 2, Great George- 
street, Westminster. 

The objects of this invention are to get a more perfect consump- 

tion of the coal and so save fuel, and at the same time to consume 

practically all smoke and eliminate sparks. According to this 
invention, to obtain the results indicated, it is necessary to employ 
artificial means to supply air to form an arch or film of air across 
the fire combustion chamber, so that it may be driven across the 
chamber with a force and density sufficient to arrest any carbon 
getting through it unconsumed. This air arch may be driven in 
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from any point so long as it effectively meets the currents comi 
from the fuel. There are four figures. Fig. 1 is a sectiona 
elevation of a fire-box. The thickness of the film or stream of air 
is adjusted in a locomotive boiler by the two metal lips C Cl. 
These metal lips are protected by the fire-clay blocks F F. A fan 
or blower is used to supply a forced draught driven by a small 
steam engine or electric motor, or by an axle of the engine or 
tender. A forced draught from the same source of air supply is 
also used underneath the fire-bars or through hollow fire-bars, A 
shutter hinged or sliding may be fitted to close the air draught 
orifice for the air supplied above the fire-box when the forced 
draught to supply this air is not in operation. The arrows indicate 
the positions of the double air supply for the two simultaneously 
acting forced air draughts.—Apri/ 27th, 1905. 


TURBINES. 


1907. January 31st, 1905.—IMPROVEMENTS IN TURBINES, Lovwis 
Hachenberg, 2065, Honeywell-avenue, New York, and others, 

The object of this invention is to provide a turbine engine in which 
the best results may be obtained with a predetermined supply of 
motive fluid. There are eight figures. The drawing is a vertical 
section in the plane of the wheel. The engine shaft 1 extends 
through bearings on each side of the casing, provided with tapered 
bearing rings. The rings may be forced inwardly to take up wear 
by means of internal screw threaded adjusting nuts, An inner 
ring 17, 17, has its ends engaged with the inner faces of the end 
plates. It is also provided with a central annular flange, the 

riphery of which engages the inner face of the outer ring. It 
as longitudinal flanges 19 and 20, which are bolted together, and 
have their ends in engagement with the inner faces of the cuter 
ring. These flanges 19 and 20 divide the space into a motive fluid 
supply chamber 21 and an exhaust chamber 22, The upper section 
16 of the casing is securely bolted to the lower casing. The 





attachment j at its outer end. About midway in the length of the 





primary exhaust chamber 22 is connected through the flanges 





19 and 20 to the. secondary motive fluid supply chamber by a 
diagonal connecting port. A double rotating piston is fit in 
the chamber formed by the end plates and inner ring, which piston 
is formed of two discs secured together, the veripheries of which 
engage the inner walls of the inner ring. They are provided with 
outwardly extending hubs 28, one on each side. The piston hubs 
are fitted in hollow chambers formed by providing the end casings 
on each side with an inwardly extending ring flange 30. The 

iston is fitted with an annular series of wings or blades formed 
aed the disc of the piston and the end plate or cover, and the 
piston has also in the secondary piston chamber a further series of 
wings or blades between the disc and the other end cover plate. 
The rotary annular series of wings are at 32 and 33, and a stationary 
series at 36 and 37. The ports formed by the annular series of 
stationary wings 36, 37, are larger in area at their inlet ends than 
at their discharge ends, and are of curved form, opposite to the 
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curved form of the ports between the piston wings, forming nozzle 
for directing the motive fluid against the piston wings or blades 
A partition 38 leads from the flange 30 to the inner series o 
stationary blades for directing the motive fluid to the lower section 
of stationary blades. The upper portion 17 of the inner ring has 
a number of diagonal ports 39, leading from the primary motive 
fluid supply chamber 21 to engage the outer annular series of 
blades 32, the lower section being provided with long ports 40 
leading to the exhaust chamber 22 ; 43 is the main exhaust pipe 
and 44 is an auxiliary exhaust pipe. A sliding valve 46 is curved 
to fit the periphery of the inner ring. This valve has a number of 
alternating long and short cut-offs 47 and 48. This is operated by 
a pinion 52 on the pin 48, the pinion meshing with the rack 51.— 
April 27th, 1905. 


INTERNAL COMBUSTION ENGINES. 


7741. March 31st, 1904.—IMPROVEMEFNTS RELATING TO VALVE 
Gear For Exptosion Motors, Maz Thier, of 1, Dorotheenstrasse, 
Erfurt, Prussia. 

Cam grooves have occasionally been employed for operating 

valve gear in four-stroke cycle engines, these grooves having been 

cut either jn the face of a disc or on the outer surface of a cylinder, 
or the same result had been produced by a ridge or rail in place of 
the groove. In cylindrical cam valve mechanism it is necessary 
that the levor, by means of which the valve is operated, should 
have two movements, that laterally owing to the action of the 
grooves and that perpendicularly with the cam face for the purpose 
of operating the valve. This invention is intended to provide an 


improved mechanism for the purpose of effecting the two move- 
Fig. 1 is an elevation. 


ments. There are three figures. Upon 














the cam /), which is keyed toa shaft a, a groove is cut for the 
sliding shoe , which is pivoted tothe lever g. This groove is of 
the usual figure of 8 pattern, z.c., the grooves cross each other on 
one side of the cam. Upon the lever c, which rocks upon the pivot 
e, is mounted the lever g, which is capable of movement upon the 
pin f. This lever in swinging on the pin f has a movement 
relatively to the lever c. Thestroke of the lever c is not sufficiently 
great to reach the valve rod 7. This only takes place when the 
end & of the lever g, which is adjustable by means of the screw /, 
comes between the lever ¢ and the valvespindle 7. At this moment 
the sliding shoe / is in the straight length of the cam groove, so 
that the sliding shoe has not to do the whole work of lifting and 
has only to displace the lever g at the crossing portion of the cam 
grooves. On the second revolution of the shaft « the sliding shoe 4 
moves along the second length of the curve, so that the valve rod i 
is not reached by the lever g, and the valve remains closed during 
the compression stroke. - The shoe thus performs a lateral move- 
ment only, and brings a tappet piece into position for operating 
the valve.— April 27th, 1905. 


SELF-PROPELLED ROAD VEHICLES. 


8140. April 9th, 1904 —IMPROVEMENTS IN VARIABLE RATIO GEAR- 
ING FOR MOTOR-DRIVEN VEHICLES AND OTHER SIMILAR 
Purposes, Frank Mitchell, 11, St. Peter’s-square, Hammer- 
smith. 

The object of this invention is to provide a gear for motor 

vehicles in which the ratio of speed between the driving and driven 

parts of the mechanism may be varied at the will of the driver. 

There are seventeen figures. Fig. 1 is a part sectional elevation. 

The sleeve a is driven directly by the internal combustion engine 

and 0 is the driven or transmission shaft carrying a worm wheel c. 

The driving shaft carries the disc d, on which are two worms e 

carried in brackets f. The disc also carries the casing g enclosing 

the gear. f is a friction disc held stationary by means of a 

bracket—not shown. The boss of this disc serves as a bearing for 

the shaft ), and at the centre of its face it has a depression 7. The 

worms e gear with the worm wheel c, and each has on its spindle a 

pinion /, geared through a pinion m to the toothed wheel x fixed 

on aspindle 7. The two spindles / are supported at their outer 








ends on bosses on the casing g, and at their inner ends on cross- 
pieces at the brackets f. Each spindle / carries a friction wheel 0, 
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sliding on a feather on the shaft. The friction wheels have collars 
f with caps w connected to arms ¥ pivoted at 7 on the disc d, and 
inks s connect the arms to a sliding cover ¢ and a lever u for 
shifting the positions of the friction discs. If the dises o are in 
front of the depressions the discs will not rotate on the face of 
the stationary disc k, and the worms wil! directly drive the driven 
shaft 5 by means of the worm wheel c, but without independent 
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relative rotation, so that the driving shaft drives the driven shaft 
at its own speed. But when the friction wheels 0 are moved out- 
ward a little way so that they run slowly on the face of the 
stationary disc 4, the wheels o will through the gearing n m & drive 
the worms e slowly, so that the worms will feed back the worm 
wheel c slowly relatively to the driver a. If the worm wheel ¢ is 
thus fed back a quarter of a revolution at each forward revolution 
of the driver the driven shaft / will make three-quarters of a revo- 
lution to one of the driver «, so that a three-quarter speed will be 
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given. The speed is thus reduced continuously by moving the 
friction wheels o outwards until when the wheels o are near the 
edge of the disc 4 the worms will feed the worm wheel c backwards 
as fast as the driver a moves forward, and the driven shaft } will 
stand still at whatever speed the driver may be moving. Further 
outward movement of the friction wheels would make the worms 
feed the worm wheel backward faster than the driver would rotate 
— Consequently, it would give a reverse drive.—A pri/ 27th, 
1905. 


GAS PRODUCERS. 


11,719. May 21st, 1904-—IMPROVEMENTS IN THE CONSTRUCTION 
AND WORKING OF PropvceR GAS GENERATORS, H. G. Hills 
and C. H. Schill, of the Industrial Engineering Company, 
Hyde, Cheshire. 

In this invention the usual metal vertical case lined with refrac- 
tory material is employed, having near the top a feeding door, and 
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below an inner space for the reception of coalor otherfuel. The top 
of this case has a steam-raising and heat-storing device. There is 
one figure, a sectional elevation. The vertical case a, lined with 
refractory material }, has near the top a feeding holec and door d 
for feeding fuel tothe spacee within, In operation a fire is 


lighted, and a steam-raising device vw is heated to the point necessary | ing walls in the excavations thus made, anew | a horizontal 
to produce steam pressure. Up to this point the water supply | stratum of earth beneath the — to be occupied the tunnel 
cock wis kept closed, and the chimney valve A’ held open. Whe invert, excavating the earth between the side walls above said 
chimney valve / is then placed in its laut position, the water | frozen stratum and forming a subway invert upon said frozen 
cock u is now opened, and water at a slight pressure from the | stratum. 
tank passes into the producer, and is sprayed on to the cast iron | 7g¢ 79), pyrumatic Conveyor, J. M. Akers Gays, Nl.—Filed 
oe 2’, Renea — in be id nae. —_ A parts spaces "May 4th, 1904 il ag nia a 

ween them, filling the top of the ucer, e steam pro- Mie i titan # ic nant 
duced then passes re Bod sbattinn Bel nero bars w of firebrick. This invention is for a fan eshauster which has an exten pasage 
The steam thus becomes superheated, and, in its course through 
the incandescent fuel, is converted into combustible gas, which [786,791] 
passes away through the gas ports m by pipes x through the non- 
return seal 0, and through scrubbing devices into the gasholder ; 
&and 4 are air inlets, provided with clack valves s, opening in- 
wards, and leading to the interior by ports r, The chimney / has 
fitted to it a suction fang g. When the gasholder reaches its full 
height, a connection opens the chimney valve 4 and the cock u, 
turning off the water supply. The fang g induces a current of the 
products of combustion from the generator, within which a partial 
vacuum is created, and causes the valves s of the inlets £ and 4 to 
open and admit air, which becomes heated, and renews combus- 
tion in the generator, so again storing up heat in the metal and 
brick chequer work ew for the production of steam during the | or casing through which the light dust is delivered, while the 
gas-making period of the cycle of operations. The gas-making | heavier grain goes along the horizontal pipe. The arrows show 
— thus —, Ya ~ reheating period of the generator. | the action. There are seven claims. 

e disc or wheel w of the alternating timing device has two pins | +o Sa > 7 — ) 
y — it, and psy ee ee open and close the stop cock w, waa ne ee oe Ee, B. Heahelt, Poanblis, Pa. 
and so turn off and on the water supply as required ; (is the out-| mis for a stop-block. ” are F i ‘ 

ink . p-block. The action will be readily understood 

rrr “the fuels tprit S708, 1905. water }; pare apertures for | trom the engraving. The anchor tie is jointed in the middle as 

















SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


786,611. Trre SHog Setrer, R. Threlfall, Newton, Mass.— Filed 
December 8th, 1904. 

This invention is for a tool to be used in putting on motor car 

tires. It consists, as will be seen, of a guide roller bearing on the 


shown. The coiled springs take the shock and trars nit it down 

wards. There are four claims. 

787,039. CenTRIFUGAL Pump, E. G@. Harris, Rolla, Me,—Fili/ 
Sept. 29th, 1903. 

This invention is for the use of an adjustable vane inside the 
casing, intended to maintain the efficiency of the pump at al! 
speeds, There are twenty-five claims. The second clearly 
explains the object of the inventor. In a centrifugal pump the 
wheel rim, and an angle piece fitted with another roller bearing on combination of a rotary propeller wheel and a casing therefor 
the edge of the tire. The mode of using it will be readily under- pe Ma Se 5's 
stood. There are eight claims. (787,039.] 
786,359. PROcESS OF PERFECTING Cast STEEL INGots, R. W. Hunt, 

Chicago, Ill.—Filed May 20th, 1903. 

This is an extremely simp y invention covered by no fewer than 

eight claims. It consists in forcing into the centre of a molten 


“3 


| . 
ingot, when on the point of solidifying, a bar of cold steel with a a ; 


plate on the top to condense the metal and prevent piping. . Pree ; : ‘ pe 
786.376 3LECTRO-GAS 7 x Ni ee ee aving a discharge space commencing at a point contiguous e 
es iilad May 1S 1902. da. Gaston, B York, outer periphery of the propeller — = ra -sgertnyp ae. 
& reef SP ATT : : -, | toward the point at which it enters the discharge pipe, the cross- 
in praakog = pace ay en fs rye ty ~ pore . sectional area of which at any given — be no ery per = 
to drive a dynamo, a storage battery, and a motor in multiple. pty 5 Pa ypater he apd ag es at onan yb Por cam 
Variable speed gear is dispensed with, heavy current being used pe eas te ets tes be ae Teel e ‘ he 4 e P “a 
in the motors for ascending hills, the battery helping the dynamo Cf WANE, CR eS Sea ee ae Oe rod 25-3) : 
APPARATUS FOR THE PropULSION OF SuHips, W. 7. 


and engine ; and, conversely, absorbing power when running down- | 787,084. 
es hi ait Donnelly, Brooklyn, N.Y.—Filed July 8th, 1904. 


ene ava This invention is for securing the blades of propellers. This is 
(786,376.] fi ri done by fitting the blades with cylindrical tail ends which go into 


(787,084. 





hill. There are eighteen claims, of which we givethesixth. The 
combination of a storage battery, a dynamo of largercapacity than 
the storage battery and connected therewith, means for normally 
operating said dynamo at a speed which generates current below 
the safe capacity of the storage battery, a motor, and means 
whereby when the motor is connected with the dynamo the speed 
of the latter is increased, and regulated according to the demands 
* apitagae camigmped 3 Porson i IWR - | holes in the boss, and are fixed by set pins driven home by a flat 
ing oF — Fated February 6th, 1905, » J. W. Reno, New so veer d _ me tail 7. -_ Lage can be altered by 
Agr ge P, Sy ’ - f aims, 

We cannot better describe the invention than by giving the ae vy ye ee ~ . = oe “ ae 
second of six claims. The method of constructing subways, which 787,240, STEAM-GENERATING APPLIANCE AND ADAPTATION OF 
SAME TO a Vanderbilt, New York, N.Y.— 

Filed December 17th, 1900. 
Although there are no fewer than fifty-three claims to this 
patent, mainly of “‘ This-is-the-house-that-Jack-built” type, the 
invention is for neither more nor less than suspending the boiler of 
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consists in driving double rows of sheet piling along the lines of | a locomotive on a secondary frame, with swinging links interposed 
the side walls of the subway, freezing the earth below the line of | to save the boiler from shock and vibration. The frame may carry 


the base of the said side walls, excavating the unfrozen earth | a large casing or saddle in which the boiler sits, The type of 








between the rows of sheet piling above the frozen base, construct- | bojler is that shown:by another patent, 
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RAILWAY SIGNALLING IN AMERICA. 
No. II.* 


We turn now to a consideration of the safeguards 
on American railways. Governmental oversight such 
as that exercised by our Board of Trade does not exist 
there, except that a few of the States have created certain 
legislation affecting the safety of railways, but this as a 
rule stops at the protection of crossings on the level of 
one railway and another or a road over arailway. There 
are no requirements as to new lines, no tests of bridges, 
no requirements as to curves, no maximum distances for 
points, ke. A railway can signal its line, and work it 
jast as it pleases, and no one can interfere. In fact, there 
is no control whatever over the construction or working 
of any railroad in America, excepting the small piece of 
legislation already referred to as having been passed by 
certain States, and one other legal enactment. We refer 
now to the Interstate Commerce Commission. As is 
perhaps known, each State makes its own laws for the 
government of the State, but there are certain subjects 
on which the laws of one State may differ from those of 
another, and inconvenience might thus ensue. Two of 
these subjects are the movement of trains and the making 
of railway rates. These being federal matters, are dealt 
with by the Interstate Commerce Commission. There 
are also railroad commissioners in thirty of the States 
themselves. The Interstate Commission consists of five 
members, who are appointed by the President for a term 
of six years. It is this Commission which sees that the 
coupling and brake law—providing for automatic coup- 
lings and continuous brakes on cars—is acted up to, and 
which has inspectors going up and down to see that the 
fittings are kept in order. To this Commission has to be 
reported “ upon oath” every accident to a passenger or 
servant, and upon these reports are based the figures 
quoted earlier. The Commission has no power to inquire 
into any accident, and its only opportunity of pointing a 
moral is to draw attention to any particular case in the 
quarterly report; but as the report is only practically a 
summary, is limited in length, and has to deal with 
hundreds of accidents, upon most of which some useful 
comment might be made, it follows that little public 
attention is attracted. How very different this is to the 
inquiries held by the Board of Trade here, even into 
accidents that are regarded as trivial by us, and more so 
in America. Plans are prepared, the inspector visits the 
site attended by the head officials of the railway, 
witnesses are examined and evidence taken, and after six 
or eight weeks’ interval the inspector presents his report 
with his conclusions and recommendations. About 200 
of these reports are printed, and are sent to the company 
interested, and to the Press. To the latter they give an 
opportunity for drawing public attention to any short- 
coming that may be revealed in the report, and conse- 
quently serve a useful purpose in stimulating the 
companies to avoid visits from the Board of Trade by so 
efficiently working their lines as to exist without railway 
accidents. As is well known, these reports find their way 
to the general public, and to other railway officers, in the 
shape of blue books published thrice a year, and then the 
sins of their neighbours are read, marked, and learned, 
and it is to be hoped that they are also inwardly digested, 
to the good of other railways. 

Proposals have recently been advanced by the Interstate 
Commerce Commission for obtaining powers to control 
American railways in the same way as the Board of Trade 
control British Naan The block system is to be com- 
pulsory, also the interlocking of points and signals. 
Accidents are to be inquired into, and hours of duty of 
railwaymen regulated. These proposals have not only 
the support of the President, and were mentioned in his 
message to Congress, but, we understand, that he takes 
a personal interest in the matter, and is determined that 
the legislation shall be carried. It is, however, likely to 
be delayed. First by the question as to whether 
Congress can legislate on what is legally a local question, 
and one, therefore, to be dealt with by the separate 
legislatures of the various States. But the second and 
greater cause for delay is due to other proposals for invest- 
ing in the Commission powers for rate-making. American 
railwaymen and traders are now passing through the 
excitement we experienced some years ago. Traders are 
agitating for the change to be made, whilst railwaymen 
are fighting to retain the power of rate-making in their 
own hands, and they object to the power being trans- 
ferred to a body some of the members of which are 
interested parties. These two factors are leading to 
delay in carrying legislation for compulsorily securing 
safety in railway working in America, and not only that, 
but threaten to imperil the constitution of the Interstate 
and State Railroad Commissions. Cannot American 
railroads, therefore, take advantage of the delay by putting 
their house in order, and of themselves taking such action 
as will lead to a postponement of compulsory legislation 
in the same way as it was averted in this country in 
1873? The leading railways have their main lines 
signalled as in this country, both as regards the block 
system and interlocking; and year by year progress is 
made, and the mileage protected increases. As is well 
known, automatic signals with track circuit are much 
used, and there are now over 5000 miles so equipped. 
They combine the advantages of the block system with 
interlocking, as they cannot be lowered if a train or part 
of a train is in the section, and when any point is open 
the automatic signal for entering the section containing 
the open switch is held at danger. But it is on the 
sections of single line which forms the greater part of the 
railway mileage of America that improved signalling 
methods are required. Our single lines are all controlled 
by the electrical tablet or electrical train-staff, except on 
some sections of light traffic where the old wooden train- 
staff is still retained. By the use of these electrical 
methods no train can enter on a section unless the signal- 
man at the far end of it has sanctioned the approach of 
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the train, and the granting of this permission prevents 
the man at the far end sending a train in the opposite 
direction, whilst the acceptance of the permission and the 
withdrawal of the tablet prevents the man atthe near end 
withdrawing a second tablet for another train until the 
tablet for the first train has been inserted in the instru- 
ment at the other end, or should the train be cancelled 
and not go forward, or if it only goes part way into the 
section and then returns to the near end, the tablet may 
be restored to its original instrument, and communica- 
tion is then re-opened, and a tablet may, after permission 
is obtained, be withdrawn from either end. But this 
method of working is, at present, practically unknown in 
America. Reliance is placed almost entirely on that form 
of working in use here many years ago, viz., “ crossing 
orders,” which were fixed as laid down in the working 
time-table, and modified by telegraphic orders from head- 
quarters should a train be late. It is only within a quite 
recent period that the last company— the Highland—who 
had this form of working in operation, abandoned it in 
favour of electrical methods. That company found that 
with their peculiar circumstances they could not get 
through the work with the older method. They have 
to contend with long sections between the signal-boxes 
on the single lines, they have exceedingly heavy gradients, 
very bad weather to contend with at times, numerous 
specials for fish, horse, and carriage traffic; the trains 
from the South frequently run late, especially in the 
tourist season, and some of their mail and express goods 
trains run long distances without stopping. But one of 
the principal reasons for the change, and it is one that 
should appeal to American railroads, is that the responsi- 
bility for keeping all the trains moving, preventing further 
delays, seeing that the orders were sent and properly 
answered, and above all the constant fear of making some 
mistake and leading to disaster, proved too great a stress 
for the nerves of oneman. Aftera brief trial the railway 
company was so satisfied with the working of the later 
method that it has been adopted over the whole of the 
system, and mechanism has been provided whereby the 
tablets can be exchanged at the crossing places at any 
rate of speed without the train slackening for this 
purpose. 
In America this officer is known as the train-despatcher. 
He has in his charge a certain district, and is in tele- 
graphic communication with every station and signal-box 
and the movement of each train is reported to him by 
wire. He is in touch with every train, knows its loading, 
the capacity of the engine, what traffic operations it has 
to perform en route, whether in running it is gaining or 
losing time, or likely to do, and the train despatcher 
therefore acts as the nerves and often the brains for the 
division. In this country the signalmen have to take the 
responsibility of determining whether a train shall shunt 
for a more important train to pass, or whether there is 
time for it to get to the next signal-box, but in America 
the train-despatcher instructs the conductor of the train 
where he is to shunt and what for. Such an institution 
has many advantages, and in some respects its use in this 
country would be of service. The system applies to both 
double and single lines in America, but some modification 
appears to be necessary for single tracks. When the fixed 
arrangements for trains to cross each other on single-line 
sections have to be modified owing to trains being ‘late 
or cancelled, or running in more than one portion, the 
train-despatcher sends a message to the driver and con- 
ductor of the two trains affected, and these are acknow- 
ledged. All sorts of safeguards are fenced round the 
sending of these orders so as to guarantee that they are 
received and obeyed, but often the telegraph operator 
fails to deliver them, or the driver or conductor misreads 
them, or forgets them, or makes some error as to the 
trains they have to cross. Consequently the train enters 
the section and meets very probably a train from the 
opposite direction. The following extracts from a list of 
36 prominent train accidents during the three months 
ending September 30th last will give some idea as to the 
errors often made :— 
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o- 26 3,070 Conductor of goods train overlooked 
passenger train on time-table. Engine- 
man, new to this run, relied on con- 
ductor. 

_ 17 3,135 Mistake of train-despatcher which would 
probably have been discovered had the 
telegraph operator acted to rule and 
repeated theorder back before deliver- 
ing it. 

1 9 4,000 Operator overlooked order to hold trair. 

2 5 4,400 All three trainmen of light engine forgot 
about a passenger train. 

2 3 4,400 Conductor and engineman misread name 


of station in meeting order. Operator 
had omitted to require them to read 
the order aloud to him. 


63 | 162 | 36,000 Conductor and engineman forgot meet- 
} | ing order. 
| | 





The recital of these mishaps are surely conclusive 
evidence that some safer method of working is desirable. 
That the systems in this country are well tried and serve 
their purpose, and that our single lines are worked safely, 
is proved by the fact that only two such collisions as those 
just referred to have been reported upon by the Board of 
Trade during the last ten or twelve years, and one of 
these was due to non-observance of instructions issued as 
to the working of a ballast train, and the other was 


~ 





caused by a light engine over-running the signals and 
entering the next section. We commend American rail- 
roads, therefore, to study our systems of working single 
lines, for if they were adopted, and the use of: the 
block: system extendedi, probably legislative action for 
controlling American railways by Governmental over- 
sight may be averted. This is desirable,-but what is of 
greater importance, the adoption of our system would Jead 
to a better working, to greater safety of life, limb, and 
stock, and would remove the reproach now resting upon 
American railways. 








PISTON VALVES FOR LOCOMOTIVES. 
(From a Correspondent.) 

A GrEAT many locomotive engineers in this country 
are warm supporters of the piston valve, whilst others 
consider, that whilst mitigating some evils, it introduces 
others of a more serious nature. Owing to the diminished 
frictional resistance, the amount of wear on the pins of 
the valve gear is not so severe. This fact, however, does 
not enable the engine to keep out of the works longer, as 
other parts require attention, and in a general repair the 
gear wil] have to come down in any case, and the cost of 
fitting with new pins, &c.,as might be necessary with 
the ordinary slide valve, is almost negligible in com- 
parison to the other repairs, and the expense of taking 
the engine into the works. At low speeds where the 
piston speed is small, one would expect greater me- 
chanical efficiency in an engine fitted with piston valves, 
and experiments at such speeds have shown that of two 
engines identically equal in every respect with the excep- 
tion that one had piston valves and the other the ordin 
kind, the piston-valve engine could haul the greater load. 
There are, however, no trustworthy figures showing the 
difference in coal consumption with the same loads at 
low speeds taken from, say, six months in actual work. 

From a thermo-dynamic point of view, clearance spaces 
are a source of loss, but with the existing type of valve 
gear a certain amount is necessary to obviate excessive 
compression when notched up at high speeds. Supporters 
of piston valves say that they can be made with no 
more clearance than is given to cylinders fitted with slide 
valves. The surface exposed in the annular steam and 
exhaust rings must, however, be much greater. Taking 
this into account, it is a question if the additional con- 
densation which must be present will not increase the 
steam used, and thus indirectly the coal consumption 
sufficiently to outweigh the saving in this direction due 
to the lesser frictional resistance, thus tending: to make 
the slide valve more economical at low speeds. The 
condensation losses due to the additional surface exposed 
may be very great. Locomotive steam is wet at any 
time, owing to the small generating surface, and the 
additional condensation may be enough to cause the 
water present to be evaporated during expansion and 
exhaust, and then get wetter again during compression, 
thus taking more heat from the incoming steam to re- 
heat the cylindet walls, and also tending to increase the 
back pressure. 

Turning to the question of efficiency at high speeds, 
the thermo-dynamic loss might be expected to be not so 
important as the question of back pressure. The annular 
shape of the steam and exhaust ports necessitates frequent 
changes of direction in the issuing steam, and tends 
to produce eddy currents to a much greater degree than 
with an ordinary valve, thus causing back pressure and 
a loss of efficiency. Very little loss may exist with dry 
steam, but when wet the kinetic energy per cubic foot 
may be appreciable, and if this is destroyed in eddy 
currents, more work will have to be done to get it 
through the blast pipe quickly. 

It has been found that engines fitted with slide valves 
having a deep rectangular exhaust cavity cannot be run at 
high speeds, but when this was reduced and rounded at 
the back, the engines gave every satisfaction, showing the 
necessity of a gradual change.of direction for the issuing 
steam. It has been calculated, as an extreme case, that 
40 horse-power is required to work the slide valves of an 
ordinary express locomotive when running at 75 miles 
per hour. This is apt to be looked upon as a great deal, 
but it must be remembered that this speed is equivalent to 
a pull of only 200 lb. on the draw-bar. Besides, at this 
speed an engine of ordinary dimensions dissipates this 
horse-power for about an additional] 14 ]b. back pressure on 
the pistons, which might easily be caused by the more 
difficult exit for the exhaust steam through a piston valve. 

The skeleton balanced valve, in which the steam goes 
through the back and straight up the blast pipe, would 
be the best type of single valve running if it could always 
be kept tight. 

As the question of high speed travelling is now coming 
to the fore, it would be advantageous to have the two 
types exhaustively tried on the same class of work to 
determine their relative advantages. 








THE COMMERCIAL VALUE OF THE LEWIS 
THOMPSON CALORIMETER. 
By J. S. S. BraME. 

Every engineer recognises the importance of a fairly 
accurate knowledge of the calorific value of the fuel he is 
employing, and many forms of calorimeter have been 
devised in order that, in the works, tests maybe made, 
but no other instrument is in such general use as that due 
to Lewis Thompson, in which the fuel is burnt by admix- 
ture with a large excess of solid oxidising agent—potassium 
chlorate and nitrate. There are several reasons for the 
general employment of this calorimeter, the main ones 
being its low first cost, cheapness, and rapidity: in actual 
working, and the great advantage that determinations can 
be made, after a little practice, by men who have not 
received any special laboratory training. 

It therefore becomes of very great importance to ascer- 
tain exactly how much reliance can be placed on the 
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results given by this instrument. It has long been recog- 
nised that the values obtained are only approximate, for 
the empirical addition of 10 per cent. to the observed 
result to account for losses at once puts the apparatus 
out of. the:class of accurate scientific instruments, for 
clearly a canstant addition is not applicable to the many 
various classes of coal. 

J. W. Thomas—Chemical News, 1881, page 135—deals 
very clearly with the method, and gives much useful in- 
formation as to the precautions necessary to obtain the 
best results, but it is extremely doubtful whether, in a 
works, such details would receive the attention they 
deserve. Thomas’s general conclusion, with regard to the 
accuracy of the method, is that it gives the best results 
with bituminous coals, but with anthracites, dry steam 
coals, and bastard anthracites, the results are very un- 
satisfactory. 

Until the last twelvemonth no figures have been 
published upon which a satisfactory estimate of the actual 
errors likely to arise can be based. Here and there one 
finds comparative tests with the same coal in different 
calorimeters, but even then the all-important point of the 
composition of the coal is omitted. In December, 1903, 
in conjunction with Mr. Wallace Cowan, I published a 
paper on a “Comparison of Different Types of Calori- 
meter’—Journal, Soc. Chem. Ind.—in which was 
summarised the results of a large number of determina- 
tions of the calorific value of five coals of different classes, 
from bituminous coal to anthracite, in four different 
calorimeters, including Lewis Thompson’s. In the same 
Journal, July, 1904, Drs. Gray and Robertson published 
a further paper on the same subject, recording experi- 
ments with twelve coals, these being nearly all highly 
bituminous, and of the three instruments they used one 
was alsoa Lewis Thompson. There is, therefore, now 
sufficient data from these seventeen coals to make a 
critical examination of the method practicable. 

Since the subject is one of even greater importance to 
engineers than to chemists, it has been thought advisable 
to summerise the results given in the two papers above 
referred to, and to include some hitherto unpublished 
matter relating to other points of importance, such as the 
amount of coal escaping combustion, and the errors likely 
to arise in a long series of experiments made with the 
same coal. 

Before going further it may be stated that the results, 
on the whole, bear out the general statements made from 
time to time, that the instrument is only capable of giving 
even roughly approximate results with bituminous coals, 
whilst with such coals as anthracites or steam coals the 
figures obtained are of no value, even when the experi- 
ments are carried out by chemists who have made 
special efforts to observe all the numerous little details 
necessary for the instrument to have the best possible 
chance. 

Anyone who has worked with this calorimeter must 
have observed the considerable amount of unburnt coal 
which remains in the water of the jar, and in the wash 
water when the residue in the crucible is dissolved out, | 
although it is accompanied by a@ certain amount of oxide 
of-copper scale. This unburnt coal is mainly responsible 
for the large errors with all coals not strictly of a highly 
bituminous nature. Recognising the importance of 
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common text-book direction “to find the proportion in 
which the mixture burns best, and employ that ratio.” 
Thomas years since stated that “the quantity which 
appears to be best adapted is not that which always gives 
the most trustworthy results.” Generally our experience 
showed that the lower the proportion of oxidising mixture 
the more readily did combustion take place, whilst a 
glance at the above table shows that it is invariably in 
such a case that the greatest amount of coal escapes 
combustion; in fact, it is best to use the largest ratio 
which is practicable. 

A correction can readily be applied to the results, pro- 
viding a fair approximation can be made of the calorific 
value of that portion which escapes combustion. 
Naturally the estimation of the unburnt coal is hardly 
likely to be carried out by any engineer; in fact, if the 
necessity for this correction is shown to exist, the great 
advantage the instrument is claimed to have in giving 
accurate values in the hands of an unskilled operator falls 


adapted, and therefore the results they obtained are 
particularly interesting. In one case only did the result 
come within 1 per cent. of the truth, whilst in some cases 
it was no less than 8 per cent. too low. To quote from 
their paper the general conclusion at which they 
arrived :—“ At best the method may be taken to give a 
very rough indication of the heating values of bituminous 
coals. The directly determined numbers in such a case 
may deviate from the absolute heating value by as much 
as 8 per cent.” 

A further proof of the inaccurate results obtained is 
furnished by a series of consecutive tests made with the 
same coal. For this purpose four separate sets of tests 
were made with our most highly bituminous coal, giving 
a total of 28 distinct determinations. There were slight 
differences in the procedure with each set, in order to 
determine the influence of modifying the usual method 
with a view to improvement, but these details need not 
be discussed here. It may, however, be noted that in the 


TABLE II. 


Coal. 
True calorific value ... 8026-5 
Uncorrected Thompson ... 7710 


8178 


Per cent. uncorrected below true value 3-9 


Per cent. corrected from true value... .. 
} 


2, 11, 12 are figures by Gray and Robertson. 


Bituminous coals are first given, with anthracitic coals in later columns, 12 and A being good anthracites, 


12. This result was obtained by burning coal mixed with a highly 
burn it alone. 


to the ground. In Table II. the mean results for eight 
coals—three being due to Gray and Robertson—both 
corrected and uncorrected, are given. 

In making the corrections Cowan and myself assumed 
that the unburnt coal would have the same calorific value 
as the original coal, which is perhaps not strictly justifi- 
able; whilst Gray and Robertson assumed the substance 
left to be carbon, having a calorific value of 8140. This, 
again, although perhaps nearer the truth, is open to 
certain objections. 

Generally, the corrected Lewis Thompson results are in 
fair agreement with the accurate results obtained in a 
Mahler bomb calorimeter, but the estimation of the 
unburnt coal is clearly absolutely necessary, except for 
rough comparisons with highly bituminous coal, and this 
operation is far too tedious to be generally carried out, 
and certainly would be out of the question with an engi- 
neer who required a quick determination to be made. 

It will be seen from Table II. that the results only 
approach the true values when the volatile matter in 
the coal is high, 7.e., with the highly bituminous coals, and 
that as one approaches more and more nearly to anthra- 
cite the values become absolutely worthless, mainly owing 
to the very large amount of coal which escapes com- 
bustion. 

The results from the seventeen coals have been collected, 





a. a. a. 


Proximate analysis — 
Fixed carbon 
Volatile matter 
Moisture 
Ash 


55-47 
36-21 
6-95 
1-37 


55-17 
35-08 
7-99 
1-76 


50-63 
33-51 
8-96 
6-90 
Fixed carbon on combustible 60-20 60-5 61-14 
Calorific valae— 
By Mahler bomv 


53 7392 
By Lewis Thompson... 


6940 


7270 
6958 


4-3 


6708 
6560 


Per cent. lower than bomb ... 7*5 2-2 6-1 





a. 


29. 
8-63 
11-78 


“9 


54- 
33- 
8. 
4. 


62-00 62-76 


8026 
7710 


6133 
5945 


7099 


6775 6380 


4-6 0-9 4-0 3-1 3-95 





a, Results by Gray and Robertson. 


4. Results by Brame and 








bituminous coal to assist the combustion. Gray and Robertson failed to 


fourth set all suggestions made by other workers and by 
our own experience to ensure the best results were 
adopted. The summarised results of these 28 determina- 
tions is given in Table IV. The coal has already been 
referred to in Table II., E, but it may be well to again 
give its calorific value as determined by the bomb, viz., 
8178 calories. 
TaBie IV, 


Series. 2 3 H 

6 
7710 
7885 
7612 
3-7 


8 
7850 
7972 
7666 

3-7 


5 
7741 
7883 
7544 

4-3 


Number of tests 

Mean from all tests 
Highest ... ... ... 
| Sera eae 
Per cent. below highest... 


It is clear, then, that even with a suitable bituminous 
coal, adopting all precautions and carrying out the 
experiments with the utmost care, an experimental error 
of at least 3:5 per cent. may result. 

In view of the very general employment of this calori- 
meter by practical men, and the reliance generally placed 
in the results, a proper understanding as to the actual 
value of the instrument appears to be highly essential. 
That it has no claim to be recognised as a scientific 


the Dry and Ash Free Coal. 


8394 
772 


7522 


8-0 12-7 


Cowan, 


* G. and R. failed to burn this coal alone, and the calorific value was obtained by admixture with a bituminous coal of known calorific value. 


proving this, in the experiments of Cowan and myself a 
careful estimation was always made of the amount of 
unburat coal, and astonishing results were obtained, as 
will be seen on reference to Table I. Here also the effect 
of varying the proportion of oxidising mixture is clearly 
shown :— 

TABLE I. 


Ratio of oxidising mixture | Percentage of coal uaburnt. 


Percentage of calorific value 
found below true value ... 29-4 12-7 


35-06 
Fixed carbon calculated on | 
combustible ee 93-00 | 


85-45 | 78-3 


89-3 





lt will be seen, further, that a very fair agreement 
exists between the amount of coal escaping combustion 
and the error in the estimation of the calorific value, 
especially when it is borne in mind that the latter figures 
include not only the loss by unburnt coal, but also the | 
losses from improper cooling of the gases, radiation, «c. 
Neither of these coals was sufficiently bituminous to give 
the best results with the instrument. 

The effect of varying the proportion of oxidising mixture 
is particularly instructive, for it directly contradicts the | 


and are given in Table III.,and also in graphic form in 
the accompanying diagram. For a proper comparison of 
a number of coals it is always desirable to state their 
composition on the combustible actually present, since 


I5— 
| 
| 


Ja 


coal 


Percentage below true Calorific as 


determined by Mahler bomb. 


55 60 65 70 75 60 8s 20 95 100 


Percentage of fixed Carbon in Combustible 
Dry and Ash-free coal) 


this eliminates such variable quantities as the ash and 
moisture. 

It only remains, therefore, to consider the results 
obtained when testing a suitable bituminous coal, in 


| order to ascertain whether they can be relied on to give 
| sufficiently accurate values for the purpose of a works 


engineer. Of the twelve coals examined by Gray and 
Robertson, eleven were of a highly bituminous nature, 
just of that class for which the instrument is best 


instrument is obvious, but the question of its value to an 
engineer is one which must be answered by each 
individual user. If a probable error of 7 or 8 per cent. in 
comparing coals is regarded of no moment, which can 
hardly be admitted, then the instrument is good enough, 
but it must be clearly recognised that such errors are 
liable to occur. It has even been proposed to base con- 
tract prices on the results of Lewis Thompson deter- 
minations, but this seems altogether unjustifiable in 
view of the results given in this article. With the better 
calorimeters now available there really seems no justifi- 
cation for its use for determinations demanding accuracy. 
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Berore continuing our description of these works, it 
will be interesting, perhaps, to say a few words concerning 
the ironstone mines which are owned by the same com- 
pany, and which provide the raw material for the blast 

| furnaces. The Liverton Mines are situated on the North- 
Eastern Railway, about twenty miles from Cargo Fleet. 
They are held on long lease, and the royalty extends over 
about 2500 acres, which, it is estimated, contains between 
30 and 40 millions of tons of ironstone. The seam varies 
in thickness from 9ft. to a little over 6ft. The mines 
have been worked for some time, but only, so we under- 
stand, with a comparatively small output. The quantity 

| of stone which, we are informed, will be required to keep 
the two blast furnaces fully at work is about 7000 tons per 
week—say, 364,000 tons a year; so that if the estimate 
sey. ~~ * No, I. appeared May 12th. 
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f the total amount of ironstone in the mine be taken at 
35,000,000 tons, then the company should have a supply 
sufficient for over ninety years’ full working. As a matter | 
of fact, the whole of this weight will not have to be | 
carried to the Cargo Fleet Works. Arrangements have | 
been made by which the ore is calcined at the mines. 
This not only gives the advantage of-redueing the weight — 
to be carried by some 25 per cent., but it also permits of 
the raw material being brought on to the works in a state 
fit for immediate nse without further treatment. The 
plant at the mines has been remodelled so as to enable 
the 7000 tons to be obtained weekly while working only 
one shift of eight hours daily. The surface plant con- 
sists of a compound condensing steam winding engine, 
with cylinders 18in. and 30in. by 5ft. stroke, the winding | 
drum being 10ft. in diameter and grooved to take ropes | 
jin. in girth; an electric plant, comprising two Bellis and 
Morcom vertical compound ccndensing engines, each of | 


l 
| 


300 horse-power, direct coupled to Brown-Boveri dynamos; | 


a similar engine and dynamo of 200 horse-power ; a surface 

condenser, with Weir’s pump and Harrison's jets sprays | 
over a large cooling reservoir ; air compressor, fan engine, | 
and a supplementary winding engine. The ventilation is | 
provided for by a Guibal fan, 36ft. in diameter. There 
are four boilers by Hawksley, Wild and Co. They are | 
30ft. long by 8ft. 6in. in diameter, and they work at 160 1b. 

pressure. There is also another boiler by the same | 
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makers, 28ft. long by 7ft.in diameter, working at 70 |b. 
pressure. All the boilers are fitted with Ellis.and Eve's | 
induced draught and McDougall’s mechanical. stokers, 
which are fed from overhead hoppers, into which thé coal 
is tipped direct as it comes to the mine. As already 
mentioned, the ironstone is roasted at the mines. For 
this purpose nine kilns have been built. They are 47ft. ' 
high from the spouts qnd 24ft. in diameter. The upcast 
shaft. is 10ft.in diametér.and the downcast shaft 15ft. 
The depth of the pit is 480ft.. The cages used are single- 
decked, and two wagons of stone are brought up each 
wind, which occupies 35 seconds. On the wagons reach- 
ing the bank they automatically run into a tippler 
which is set in motion by the preceding wagon releasing 
a lever as it passes to the creeper. The gradients 
are so arranged that the wagons run by gravity back to 
the shaft. The stone, on being tipped, passes down 
shoots, where it is screened into three sizes to facilitate 
picking, and is deposited in three compartments on an 
endless steel-belt 168ft.-long. Here a number of boys are 
employed picking off the shale, which is put into a fourth 
compartment, and deposited by a travelling belt into 
wagons, and taken on to the spoil bank. The clean stone 
is run‘ off the belt. down shoots,: either into wagons to go 
away, or-into.an-elgvator, which carries the stone into 
of the kilns, whence it is taken in 
tipped into the kilns. The kilns are 
self-discharging, and the calcined ore is delivered direct | 


weighing machines into the loaded siding ready to be 
taken to the Cargo Fleet Works. The elevator, picking 
belt, creeper, and tippler are all electrically driven. In the 
mine the. stone is mostly won by drilling machines 
actuated by compressed air carried down the shaft from 
compressing engines on the surface. The haulage is 
effected by an electric main and tail gear with 10ft. 
diameter drums, rope-driven by two 160 brake horse- 
power continuous-current motors working at 500 volts. 
The gear is said to be capable of hauling 160 tons of 
stone and tubs from three miles distant at a speed up to 
20 miles an hour. The motor-house has been cut out of 
the solid rock, and is 60ft. long, 25ft. wide, and 23ft. high. 
The wagons of stone are received from the main and tail 
haulage by an endless rope haulage engine worked by a 
75 horse-power motor. They are capable of automatically 


| attaching and detaching themselves to and from the 


haulage rope by means of clips, and are thus taken to the 
shaft bottom, a distance of some 600 yards, at the rate, 
if required, of 300 tons per hour. No water bas at present 
been met with, but as pillars are about to be worked pro- 
vision has been made for dealing with any influx of water 
by means of a high-lift centrifugal pump and a three- 
throw ram pump, each capable of dealing with 500 galloas 
per minute. At the Mickleton limestone quarry, in 


Teesdale, which is owned by the company, some 1000 | 


tons per week of mountain limestone are being worked. 
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PLAN OF THE CARGO FLEET STEEL WORKS 


On its arrival at the Cargo Fleet Works the calcined ore 
and limestone are hauled up in the trucks in which they 
have travelled to the top of the incline mentioned in our 
first article as being used for the coal trucks. 
at the summit of the incline the trucks run by gravity 
down to a point in the gantry opposite to the blast 
furnaces. There are two main sets of lines and other 
additional loop lines, so that the contents of the trucks 
can be discharged at any desired point in the breadth of 
the gantry, below which are situated two enormous 
hoppers. These have a cross-section similar to that of a 
finely-modelled ship with the sides rising from the keel 
at a fairly acute angle. These bunkers are separated into 
compartments by dividing walls, and in them are stored 
the coke, ore and limestone. The axes of the bunkers are 
at right angles to the gantry and in a line with the 
furnaces. The limestone is stored in the division of the 
bunker nearest to the blast furnaces, then coming the 
ore, and lastly the coke. Having been discharged, the 
wagons are allowed to run by gravity to the~end of the 
gantry, where there is a balanced drop. This is 42ft. 
long and 12ft. wide. It is carried by eight chains, 1'in. 
diameter, placed four on each side. The drop has been 
made of this size in order to accommodate wagons of 
high capacity, which it is proposed to use, for bringing 
the ore from the mines. By its means the empty wagons 


are let down to.the ground level, and run on to rails so 
that they can be taken on to the railway and thence to 
their destination, be it quarry or mine. 


A reference to 






Arrived | 


the accompanying plan map of the works will make the 
working of the gantry, and our general description of 
the whole plant, quite clear. It will further enable the 
yeader to obtain an idea of the size and general arrange- 
ment of the works. 

The two bunkers or bins alluded to above are slightly 
different as regards the arrangements for transferring the 
ore, coke, and limestone from them to the blast furnace. 
In the case of one there are endless belts of different 
length for dealing with the coke, ore, and limestone 
respectively. The various ingredients are automatically 
weighed, and tipped into the blast furnace loading skip, 
which forms a part of a Brown Hoisting Co.’s skip and 
bell arrangement, by which the materials are taken to the 
top of the furnace and automatically dumped into it—an 
arrangement which” gives a good distribution of stock 
into the furnace. In the case of the other bin there are 
two electrically-worked travelling weighing trucks which 
ran suspended on rails along the underside of the bin on 
either side of it. Trap-doors are provided in the sides of 
the bin, and when these are opened the coke, ore or lime- 
stone, as the case may be, falls into a receptacle on the 
truck, which is provided with a weighing machine. As 
soon as the requisite quantity is obtained the trap-door 

| is closed and the truck runs along to deliver its charge 
into the blast furnace loading skip, and the process 


| repeated as often as required. The Brown hoisting 
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apparatus is worked by one man in a hoisting house at 
ground level. The skip, when it has received the required 
charge, is run up on rails on an incline to the level of 
the top of the blast furnace, where it is automatically 
tipped, and its contents shot into the furnace. This is 
brought about in the following manner. The rear 
wheels of the truck carrying the skip are double—that 
is to say, they have a second tire, which, as the skip 
reaches the top, are met by a second set of rails fixed 
at such an angle that the contents of the skip are shot 
out into a hopper at the top of the furnace. This hopper 
is in the form of a funnel, only the delivery tube is 
bent away at an angle, and its orifice is closed by a 
door. The top part of the funnel exactly closes the top 
of the furnace, and is carried on ball bearings, so that it 
is readily able to revolve. It is by gearing so connected 
to the pulley over which the skip rope goes that as 
the truck descends after discharge the funnel-shaped 
hopper is moved round through an angle of 87 deg. This 
happens at each discharge of the skip, so that in time 
the hopper discharges right round the circle. Placed 
beneath the hopper is the bell, a cone-shaped apparatus 
which entirely closes the chamber into which the hopper 
delivers. The lower door of the hopper and this bell are 
so connected together that when one is closed the other 
is open, but that both cannot be open at the same time. 
This would permit of the escape of the gases. What 
happens is that a skip is hauled up and a charge shot 
into the hopper and delivered on to the bell. The hopper 
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door is then closed, and the bell lowered so that the 
charge slips off its inclined surface into the furnace. The 
bell is then automatically closed by being raised, and the 
hopper door is opened to deliver another charge cn to the 


bell. Meanwhile, the hopper by the descent of the skip 
has been revolved through an angle of 87 deg., so that 
the next charge is dropped into the furnace at an angle of 
87 deg. from that which preceded it. This sequence of 
events is continually going on, and the consequence is 
that the furnace is fed regularly all round. There is 
no manual labour in any of these actions, and no men at 
all are employed on the top of the furnaces. The blast 
furnace plant in the original Cargo Fleet Works, before 
the present alterations were undertaken, consisted of five 
stacks, each 75ft. high and 24ft. in the bosh. They were 
blown by five engines, four of the vertical and one of the 
beam type. These engines were constructed to blow at 
a pressure of from 4lb. to 5lb. persquare inch. The blast 
was heated in twelve Cowper stoves, and these stoves are 
practically all that remains of the original plant. They 
have been altered to suit the new conditions, and are 
provided inside with hexagonal bricks with holes through 
them, the general form being not unlike that of an 
enlarged unscrewed nut. The remainder of the plant 
has been entirely remodelled. Instead of five furnaces 
there are now only two. Each of these is 90ft. high 
with an 11ft. hearth and a 21ft.bosh. Each is fitted with 
Sahlin’s bosh and bronze or copper tuyeres, and each is 
designed for a maximum output of 1400 tons per week, 
using Cleveland ore, and the necessary fluxes to produce 
basic iron suitable for the Talbot continuous process of 
making steel. Two pyrometers of the Collinder type, 
madeby the Cambridge Scientific InstrumentCompany, are 
fitted to each furnace—one for the blast temperature and 
one for the waste gases. The recorders of these instru- 
ments are contained in a small building placed somewhat 
apart from the blast furnaces, and are so arranged that 
even without entering the building a very fair idea of the 
movements of temperature taking place may be obtained 
by looking through the windows. A Vaughan mud gun 
is used for plugging the tap hole, the process being 
carried out while the blast is on the furnace. Only on 
very rare occasions, so we were informed, has it been 
found necessary to take the blast off for closing the hole 
after casting. Atthe time of our visit one of the furnaces 
had been in blast for some time, and was producing at 
the rate, so we were told, of about 1200 tons of pig per 


week. The other furnace had not long been started, and | 


had not then been put to do full work. 


One of the most important and interesting features of | 
the whole works is the collection of blast furnace gas- | 


blowing engines. This is one of the finest installations, 
if not the finest, of this type of engines in the world, 
and we understand that the engines themselves are 


over six weeks. Our illustration on page 498 gives a view 
taken looking down the engine-house, and our readers 
may readily obtain an excellent idea of the general design 
of these engines from it. The engines, of which there 
are seven, are of the Cockerill type, and have been 
manufactured by Messrs. Richardsons, Westgarth and 
Co., Limited, of Middlesbrough, who are the sole makers 
of this type of engine in this country. They are all of 
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revolutions per minute. The blast arrangements are such 
that either engine can be connected separately to either 
furnace, and each furnace requires three engines to 
keep it going at full blast. As there are seven 
engines, one will remain as a stand-by when both 
furnaces are in full blast. The cooling water for the 
pistons and cylinder jackets is supplied from a tank to 
the engines, and is delivered from these into a sump. 








TURBO-GENERATORS IN POWER HOUSE 


the single-acting Otto cycle type, and are designed to 
deliver 14,000 cubic feet per minute of free air at 10 lb. to 
12 lb. per square inch. They are, however, capable of 


| delivering against a pressure of from 17 lb. to 18 lb. per 
| Square inch when necessary. 


The gas cylinders are 


working excellently, and that two of them, at all events, | 514in. diameter, and the blowing cylinders 59in. diameter 
have been running without cessation night and day for| by 55in. stroke, and the engines run at from 70 to 80 


From this it is pumped by two electrically-driven turbine 
pumps to a Morrison cooling tower, and then again 
pumped to the tank ready to be used over again. The 
engine-house is spanned by a 20-ton three-motor crane, 
made by J. Booth and Brothers, Limited, of Rodley. The 
various arrangements in the engine-house and its adjuncts 
are very complete. Ina pump-house adjoining one end 
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of it there are three Gwynne’s pumps, each worked by a 
compound-wound 70 horse-power motor. For pumping 
the cooling water for the blowing engines there are four 
32 horge-power compound-wound motors. Each of the 
engines has an electrically-worked barring arrangement, 
the motor in each case being series wound and of 10 
horse-power. The exhaust from the engines is taken 
through silencers and over water, and is delivered into 
the atmosphere through vertical bell-mouthed pipes 
running up beside the building. 

A considerable amount of interest centres in the blast 
furnace gas cooling and cleaning plant. The amount of 
gas coming from both furnaces when in full blast will be 
about 1800 cubic metres per minute—or, to use a figure 
more readily understood by British readers, say 63,570 
cubic feet per minute. On reference to the view of the 
blast furnaces given in our two-page Supplement last 
week, it will be seen that the gas, after being passed 
through a dust depositor between the furnaces, is taken 
by a sloping pipe down nearly to the ground level. 
Here there is a V-shaped bend in the pipe, which 
is afterwards bent downwards again to the washers. 
This V-shaped bend has been put in for two purposes. 
First, to catch any dust which may be deposited in 
the pipe; and next, because by putting it in a greater 
angle of slope was obtained than by taking the pipe direct 
to the washers. This greater angle of slope is necessary 
in order that the deposited dust may readily “gravitate 





peculiarity that under one roof there are at work a vertical 
steam engine, a steam turbine, and two gas engines. The 
building is 260ft. long, and has a span of 60ft. It was 
erected by the Darlington Construction Company, Limited, 
as were also the engineering shop and the Talbot furnace- 
house, hereafter to be mentioned. These buildings are 
of somewhat new construction, the chief feature being the 
substitution of flat for corrugated sheets. The method 
employed is as follows:—The roof principals consist of 
open joint steel tube into which the bent-up edges of the 
sheets are engaged, being then placed in tension by a 
cambered purlin which is driven longitudinally between 
the principals, thus locking the whole.’ The object, of 
course, is to prevent the making of holes and the corrosion 
which is certain to result by rain getting through. 
Altogether there are at present 1700 kilowatts installed 
in the power-house. First of all there is a vertical com- 
pound engine with cylinders 16in. and -28in. by 24in. 
stroke, coupled direct to a 350-kilowatt generator. Then 
there is a turbo-generator set, capable of working at about 
1120 brake horse-power at 2300 revolutions per minute. 
To its shaft are connected two generators, wound to give 
1560 ampéres at 240 volts, and finally there are two 
Premier gas engines of the same size working on coke 
oven gas, and each directly connected to a 300-kilowatt 
generator. Our engravings on this and on page 490 show 
two views of this power-house, which is large enough 
for considerable extension in plant. In one of these 
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down the pipe to the V, which has an orifice through 
which it may be removed when necessary. The same 
engraving shows an end view of the gas-washing plant. 
On page 490 is given another view of this interesting ap- 
paratus. Attention may be called to the fact that when 
the photographs from which our engravings are made 
were taken, the covering of one of the washers, of 
which there are three, was removed so that the form 
of the revolving portion may be seen. The washers 


are of the now well-known Theisen type, and they | 


are of such size that two of them are able to deal 
with the gas from both furnaces, while the third 
remains as stand-by. Mounted directly on the shaft of 
each washer is a 150 brake horse-power compound-wound 
motor, running at 310 revolutions per minute. The gas 
enters the washer at a temperature of from 300 deg. to 
500 deg. Fah. It then contains from 2 to 4 grammes of 
dust per cubic metre. It leaves the washer at a tem- 
perature of 70 deg. Fah., and contains only °016 to 
*02 grammes per cubic metre 
per cubic foot. In this condition the gas is suitable for 
use in gas engines. The washing water comes away 
as a dirty white slurry, which is at present pumped away 
into a pond on the site. The gas is taken away to a 
further set of coolers, and thence some of it is led to the 
gas main supplying the blowing engines. Another 
pipe leads the remainder of the gas across to the Cowper 
stoves for use in heating the blast. We should mention 
the arrangement by which, should the gas fail for any 
reason, a valve is closed so that the washers cannot draw 
air through and create an explosive mixture in the pipes. 


This valve is to be seen at the back of the washers in | 


the view of the blast furnaces, and is not unlike in 
appearance a small gas-holder with balance weights hung 
over wheels, This is said to be the first instance in the 
history of iron making in which all the gas made will be 
freed from dirt before being used. The presence of dust 
greatly reduces the heating value of the gas, and by 
removing it less gas should be wanted by the Cowper 


stoves, and a larger quantity should be available for other | 


purposes. The whole plant is certainly excellently 


arranged, and at the time of our visit everything, from 
the entry of the raw materials to the casting of the pigs, 
was working smoothly and well. 

We may at this point usefully say a few words con- 
cerning the power house which supplies the electricity to 
all motors to which we have nt he 


. This possesses the 
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views may be seen—though not very distinctly owing to 
the machinery in the way—the switchboard. All the 
generators—which, by the way, were supplied by Brown, 
Boveri and Co.—work in parallel on a 220-volt con- 
tinuous-current circuit. The works’ load is distributed 
by the one switchboard, which contains six panels. It 
is a well-planned and well-made board. The various 
types of generator appeared to run well in parallel in 
spite of the rapidly changing load due to the varying 
work the large number of motors employed are called 
upon to carry out. We may mention that there are 
six Babcock and Wilcox and one Nesdrum water-tube 
boilers for supplying steam for the generators in the 
power-house, a portion of the steam beiug required for 
the coke oven plant and for the engines on the Brown 
hoists. 

Naturally enough, a considerable amount of water is 
used throughout the works. There is one large cooling 
pond, with a cooling weir, in which a considerable amount 
of storage is possible. Then, too, boring operations were 
being carried out at the time of our visit to obtain water 
from a deep well; and besides a supply of town’s water a 
considerable quantity is pumped from the Tees by means 
of two Mather and Platt turbine pumps, each worked by 
a 40 horse-power motor. These pumps are worked with 
their axes placed vertically, and deliver water on to the 
works through a long length of 12in. cast iron pipes. 








AssovuaN DaM.—The work of filling-up with masonry in cement 
the deep holes scoured out in the bed of the river below the sluices, 
and further protecting the fissured rock on the down-stream side 
by a 60 yards wide and 2 yards thick masonry apron has been 
rapidly proceeded with by Mr. MacDonald, the chief engineer at 
Assouan, under the direction of Mr. Webb, the Under-Secretary 
of State for Irrigation Works. In accordance with the programme 
arranged when Sir Benjamin Baker visited the dam, the whole of 
the work is to be completed in two years, and at the present rate of 
progress this will be accomplished. Inthe meantime, as announced 
by Sir William Garstin, the question of raising the dam remains 
in abeyance, because a careful detailed study of the rock exposed 
by the scour satistied the engineers that without the aid of the new 
masonry the rock could not be relied upon satisfactorily to resist 
the increased shear due to the proposed raising of the dam. It 
was considered that with the unprotected fissured rock at the toe 
of the dam, the distribution of shear might be as bad, or even 
worse, than that assumed by Professor Pearson in his investigation 
of tensile stresses at the toes of dams, and the interests at stake 
were so large that obviously no risk could be run. 









THE IRON AND STEEL INSTITUTE. 





Arrer the reading of the presidential address, the 
remaining time of the meeting on Thursday morning was 
devoted to the consideration of two papers on novelties 
in open-hearth steel making. The first of these, by Mr. 
Surzycki, described the method of working the basic pro- 
cess continuously in an ordinary Siemens furnace which 
has been successfully used at the Czenstochowa steel 
works in Poland for two years and a-half. This process 
is based on the idea and principle of ‘the Talbot procese, 
but without the Wellman furnace, any fixed furnace not 
below 25 tons capacity being suitable. The essential 
point is the use of two or more tap holes at different 
levels, but not in the same vertical plane, which lead into 
a double launder, so that the whole or only part of the 
contents of the bath may be withdrawn as required by 
tapping one or other of these levels. The tap holes are 
contained in a cast iron casing lined with magnesia bricks 
and stamped dolomite, and can neither slip, sink, nor 
corrode. The stopping of the tap hole is effected in the 
following manner. When the bath has been drawn down 
to the required level: the surface is rabbled to remove the 
metal from the inside, which is then faced by a few 
shovelsful of dry basic dolomite thrown in for the charg- 
ing side, after which the drainings in the channel are 
cleared-out, and the hole is closed from the tapping side, 
the whole operation requiring a few minutes. 

The furnace—measuring 26}{t. in length between the 
banks, 84ft. in width, and 1}ft. to .2ft.in depth—has a 
capacity of 25 to 40 tons, according‘to the depth of the 
bath. There is very- little wear except on the banks and 
at the slag line. When first started 574 charges were 
made continuously, until:the run was interrupted for 
reasons not connected with the working, and after repair- 
ing the roof and ports and repacking the regenerators it 
has since made 690 casts, anc will, it is believed, last up 
to 1000 charges. 

The process is essentially based upon the use of pig and 
ore alone, the total scrap not exceeding 1 percent. The 
metal taken from a 70-ton mixer, supplied by a single blast 
furnace, is an ordinary hematite: iron, with medium 
(0:5 to 0°8):phosphorus, but varying in silicon from 0°8 
to 1-9 per cent. ; manganese, 0°6 to 1-5 per cent.; and 
more irregularly in carbon, combined carbon ranging up 
to 3 per cent., and graphite up to 3°7 per cent. These 
irregularities are to some extent cancelled by the addition 
of finely-divided and strongly-heated hematite to the 
metai from the mixer in the ladles before charging it into 
the steel furnace, which sets up a lively reaction, re- 
moving some manganese and silicon with a proportional 
reduction in graphitic carbon. The change, judging 
from the analyses given, is very small, as the quantity of 
iron ore used is only from 1 to 2} per cent., but it is 
found to accelerate the working down of the charge in 
the furnace. The main softening agent is Krivoi Rog 
ore, a 63 per cent. hematite which is used to the extent 
of about 24 per cent. of the weight of the cast iron, and 
nearly two-thirds of its contained iron is recovered in the 
steel ingots, which give a yield of 104 per cent. in the 
metals charged. Twenty-five tons of steel are taken out at 
each cast, leaving 15 tons in the bath. Three charges are 
worked on an average in twenty-four hours, but with 
low silicon and manganese four may be obtained. The 
fuel consumption has not been definitely determined, as 
the furnace is supplied together with several others from 
a common producer plant, but the coal used has fallen 
from 9 to 10 per cent., computed on the weight of sound 
ingots, since the new process was introduced. The final 
addition of ferro-manganese is made in the ladle, and 
numerous analyses are given to show that the uniformity 
of the product is equal to that obtained in the fixed 
furnaces, where the deoxidation is effected in the bulk 
before tapping. The product is essentially a dead soft 
metal, with less than 0°10 per cent. carbon. 

The second paper, by Mr. J. H. Darby, of Brymbo, 
and Mr. George Hatton, of Round Oak, Dudley, was a 
somewhat discursive notice of the recent developments of 
the Bertrand-Thiel process in the manufacture of steel. 
This contained details of the yield obtained at the Hoesch 
works, near Dortmund, when working the process on the 
original lines devised by the late Mr. E. Bertrand, namely, 
the removal of silicon and the bulk of phosphorus ina 
15-ton primary furnace, and finishing with lime ore and 
scrap in a 20-ton secondary furnace. The joint yield 
for one week amounted to sixty-one charges, giving 
11493 tons of ingots, corresponding to 104} per cent. on 
the weight of metals charged ; or ten charges per day as 
compared with the six to seven as obtained in the 
original arrangement at Kladno. At Brymbo, where a 
more highly phosphoric pig iron is treated, seven charges 
per day during a week’s working have been obtained. 

The original Bertrand plant with furnaces at different 
levels has been discarded in favour of furnaces arranged 
in line at the same level, the whole being commanded by 
overhead cranes and charging machines for charging the 
metal from the blast furnace or mixer to the primary 
furnace, and after partial refining to receive and transfer 
it to the secondary furnace. Any available scrap is 
charged into the latter, the quantity so used being only 
limited by the time required for charging and melting. 
A pair of furnaces working 16 tons of phosphoric pig in 
the primary, and 20 tons with scrap in the secondary 
furnace would tap at least every 2} hours, so that molten 
pig metal and mechanical charging for scrap are desirable 
and even necessary to obtain the best results. 

In two instances where high phosphorous pig is used, 
gas-heated mixers have been added to the plant, these 
being, in fact, large gas-heated tipping furnaces which, 
besides taking the blast furnace output during: the week, 
re-melt the week-end iron with the usual reduction in 
sulphur and silicon. Ifa temperature of 1500 deg. Cent. 


is maintained, cold pig iron is readily melted and the wear 
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and tear in the furnace is slight. The nature of the 


change in the mixer is as follows :- 
Average 

composition 
of mixer 

metal ready 
for stecl 


Average 
composition 
of metal 
charged to 
mixer. 


Average 
composition 
of final 
metal. 


Average 
composition 
of primary 

metal. 
furnaces. 
Per cent. 


0-473 
0-049 0-036 

_ ... 0-580 
0-510... -- re 
while carbon 


Per cent. 
1-800 
0-08) 


Per cent. 
3-250 


0-654 
0-076 


Per cent. 
0-11 
0-46 
0-028 
0-035 


Carbon 
Silicon ... 
Sulphar 
Phosphorus. 2-420 
Manganese... 2-400 
Sulphur and silicon being notably reduced, 
remains almost unchanged. 

In order to make better use of the mixer, the process 
has been modified so as to increase its refining capacity, 
the temperature being raised sufficiently to melt the slag 
produced by considerable additions of iron ore and lime. 
‘he average temperature as determined by the Wanner 
pyrometer was 1545 deg. Cent., that in the secondary 
furnace at full heat being 1720 Cent. 

By this method a much more advanced condition of 
refining is realised in the primary furnace. 

Average composi- aoe aa 
tion of pig metal metal from mixer 
as primary 
furnace ready for 
secondary fur- 
naces. 

Per cent. Per cent. 
2-10 ae 0-169 
0-160 0-042 
0-043 0-028 

Phosphorus... 0-930 0-032 
Manganese ... 0-78 ba 
Nearly two-thirds of the phosphorus and one-third of the 
carbon being eliminated. Counting the mixer as primary 
furnace, three furnaces were in use, the two secondary 
furnaces, charged with 25 per cent. of scrap, working up 
the output of the mixer, amounting to forty-two charges 
of 20 tons between three furnaces, or fourteen charges 
per week per furnace. The average amount of phosphoric 
acid contained in the mixer slag was 18} per cent. 

Although the original method of working has this 
advantage of greater rapidity, the second method, though 
less expeditious, involves less trouble in the transfer, but 
is trying to the lining of an important furnace like the 
mixer. 

The marked efficiency of the mixer as a desulphuriser 
has led to the experimental treatment of pig metals high 
in sulphur and silica in order to test the process, with the 
following results :— 

Percentage of Percentage of Duration of 18-ton Percentage of 
sulphur in sulphur in charge in carbon in 
pig metal. primary metal. primary furnace. primary metal. 
Per cent. Per cent. - min. Per cent. 


Average composi- 
tion of final steel 
from secondary 
furnace. 


charged into 
mixer as primary 
furnace. 
Per cent. 
Carbon... 3-25 
Silicon ... 
Salphur 


the finished steel in no case containing more than 0°05 
per cent. Vig iron with 2 to 2°5 per cent. of silicon can 
readily be heated in the primary furnace without exces- 
sive wear of the lining, owing to the rapidity of the 
operation. 

The experience gained by the authors shows that by 
partial preliminary refining in one furnace, pig iron of 
almost any ordinary composition can be commercially 
treated. 

The discussion on these papers was commenced by 
Mr. B. Talbot, who considered that the returns given from 
the Hoesch works were deficient in particulars as to the 
composition of the metal treated and other points, and 
from the other works no details of working the heats 
were given. He thought that the cost must be heavy, 
when three furnaces were required for an output not ex- 
ceeding 800 to 1000 tons per week. The tilting furnace could 
not be considered part of the Bertrand Thiel process, but 
had more affinity with the continuous process associated 
with his (Mr. Talbot’s) name. The intermittent working 
of this furnace seemed to be a mistake, as the refining 
inight be carried further and completed in it by raising 
the temperature by 175 degrees, thereby avoiding trouble 
and cost of transfer. From the figures given it seemed 
to work out that the metal refined in the large furnace 
only amounted to 630 tons per week, which, taken with 
the high temperature, accounted for the wear in the lining. 
If, however, a transfer was preferred, he thought that Mr. 
Surezyki’s method of two tap holes should be used in the 
secondary furnace, tapping about 25 tons ata time, and leav- 
ing 20 tons fo receive the refined primary metal. The scrap 
could then be dissolved either in the secondary or the 
tilting furnaces, so that one secondary furnace could be 
dispensed with. If, however, the tilting furnace was of 
about 120 tons capacity or more, a better output could be 
got from it without any transfer. The analysis of the 
slag was only partial. Further information was required 
as to the other bases, such as maganese, present. The 
proportion of phosphorus in the secondary slag should 
also be given. 

Mr. Springorum, of the Hoesch works, states that the 
metal worked contained 0°8 phosphorus, 0'3—0°5 silicon, 
and about 1°5 manganese. The life of the furnace without 
repairs was about 240 charges, with a yield of eight to nine 
charges per day. There was no difficulty in getting soft 
steel with 0°015 phosphorus, and harder kinds with 
0°020—0-°025 per cent. 

Mr. Stead called attention to the defective analysis of 
the slag given, showing a considerable quantity of phos- 
phoric acid with nothing to combine with it. The results 
seemed to be very satisfactory. and the cost ought to be 
low. 

Mr. I’. W. Paul complimented Mr. Surezyki on the paper 
on the continuous process, but did not think that it was 
necessarily restricted to furnaces of 25 tons and over. Why 
could is not b2 applied to 10-ton furnaces? The author 
had two patents, one for two tap holes at different levels, 
and the other for a single discharging trough branched at 
the different tap holes. This seemed a strange claim to 
make in 1992, as it had been patented here years ago. 





As regarded Messrs. Darby and Hatton's paper, he 
asked for more information as to the composition of the 
slags and the necessity for using two furnaces. Com- 
paring the sizes of the different Talbot furnaces in this 
country and America with those of Messrs. Darby and 
Hatton and Mr. Surezyki, as the latter produced 500 tons 
of ingots per week for 208 square feetof surface, the com- 
bined gas-heated mixer and two secondary furnaces 
should on the same basis produce 2016 instead of 840 tons 
per week, 

Mr. Harbord pointed out that in the Bessemer process 
graphitic was converted into white metal before the boil 
began, and he thought that it would be advantageous, 
whether using fixed or tilting furnaces, to refine the metal 
before charging into the steel furnace. Broadly speaking, 
it seemed that one furnace that gave the output of three 
must be the more efficient. 

Mr. Twynam had seen the continuous fixed furnace at 
work in November, 1903, when it had been going for a 
year. It was then making 483 tons per week. The 
second furnace was under construction, but troubles in 
Poland had delayed the completion. As regards the 
use of smaller furnaces, one of 10 tons had been tried, 
but was found to be too small. 

Mr. Ainsworth considered that the only point in the 
process in common with that of Talbot was not employ- 
ing the furnace in each case. The essence of the 
Talbot process was the reaction between fluid metal and 
the hot oxidising slag. 

Professor Turner inquired as to the purpose of the 
second tap hole. Was it intended for the slag, or some 
other use? 

Mr. J. H. Harrison thought that the second tap hole 
might be intended for the week-end clean out. If so, it 
would be interesting to know whether any trouble had 
been experienced, either with not being able to get the 
metal out, or in its coming into use when not wanted. 

Mr. Springorum said a difficulty was caused by the great 
quantity of slag. They got rid of it by tilting the ladle 
and pouring it off as it flowed from the furnace. This 
was done in both kinds of furnaces. 

Mr. Hatton, in reply to Mr. Talbot, said the composi- 
tion of the metal given was that of the mixer. At Round 
Oak the blast furnaces give a great variety in composition. 
The transfer process was essential in the production of 
steel as low as 0°03 in sulphur and 0°1 to0°2 phosphorus, 
which could not be made without the secondary furnace. 
The high quality slag in the primary furnace was another 
advantage, saving the bulk of the phosphorus — the 
amount produced in the secondary furnace was negli- 
gible. The comparison of output with area of furnaces 
overlooked the circumstances that in America the metal 
contained 0°4 phosphorus, while at Round Oak and 
Brymbo pig iron with 2 to % per cent. phosphorus was 
used. With all these irregularities they have made 
714 tons in one week. Last week 670 tons were made, 
but there was a delay of ten hours in supplying the 
molten metal. A mixer would shortly be in operation at 
Round Oak. 

Mr. J. H. Darby explained that two methods of work- 
ing had been described, the first being the original form 
in which both furnaces were worked intermittently, while 
in the second, which was more or less experimental, it 
was thought that the mixer might be used as a primary 
furnace. He put it that the mixer worked on Mr. Tal- 
bot’s Jines did not cuit the Bertrand process, as the same 
output was not obtained. 

The reason for giving the return from a German 
works was that there the best results had been obtained. 
At Brymbo the metal was very phosphoric. 

Mr. Talbot said that at Frodingham they worked with 
2} per cent. of phosphorus, getting a slag with 19 to 20 
per cent. of phosphoric acid up to about 22 per cent. of 
the weight of the ingots. There was no difficulty in 
working ; it was merely a question of keeping the slag 
right, the process being continuous both in regard to 
metal and slag. The tilting furnace allows the slag to 
be taken off in any quantity, and whenever it was 
desired to do so. 

After the usual vote of thanks to the authors the 
meeting adjourned till Friday morning. 








LONDON ELECTRICITY BILLS. 
No. VII.* 

On Thursday, the 11th inst., the cross-examination of Mr. 
Brathwaite. was concluded, and this closed the case for the 
promoters. 

The Chairman said the Committee had decided to postpone 
hearing the opposition against the Bill. 

Mr. Claud Baggallay, K.C., then opened the case for the 
Charing Cross and Strand Electricity Supply Corporation 
Bill. After relating the history of the Corporation, counsel 
said the company had separate capital accounts for the West 
End and City areas. For the West End area the capital 
authorised was £1,830,000, of which £610,000 was unissued ; 
and for the City £1,300,000, of which £150,000 was unissued. 
The company was in a -strong financial position. It 
had reserves amounting to £182,860, and last year its 
revenue amounted to £189,541. Of that sum £164,000 
was from private lighting; £3375 from public lighting; 
and £22,220 from the supply for power purposes. In its 
main stations it had -up-to-date plant. e buildings 
were suitable for double the plant now installed, and the 
company had sufficient land to enable it to double that again. 
If given powers over the new area it sought, it could com- 
mence the supply to-morrow. In the West End area the 
company supplied from 420,000 to 421,000 lamps of 8 candle- 
power or their equivalent, and it had 325 miles of mains. In 
the City area, although it had had only three years to build 
up a business in competition with a company which had been 
there eleven years, it supplied the equivalent of 309,000 to 
310,000 lamps of 8 candle-power, and had 265 miles of mains. 
Last year its output was roughly 20 million units. To show 
the growth of the supply for power, he might say that it had 
risen from 512 horse-powcr in 1899 to 6066 horse-power at 
the end of last year. One of the reasons for seeking an 
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extended area arose out of negotiations with the Tilbury and 
Southend Railway Company, That company wanted the 
promoters to give them a supply of electricity for trac- 
tion purposes over its railway from Bow to Plaistow. 
Terms were actually arranged—the railway company was 
to take four million units at fifteen-sixteenths of a 
penny—but a legal difficulty arose. Although the rail- 
way passed within 14ft. of the Corporation’s limits they 
could not legally carry a supply over that 14ft. The new 
district for which the company asked was entirely north of 
the Thames, and it was as large as could be economically 
served from the Bow station. As to the terms under which 
the company asked for the area, the promoters thought that 
London stood in a different position from many districts 
where power companies were authorised to give a supply. 
The right principle for it to go upon, it considered, was to 
put forward its Bill as one to support and help the local 
authorities, and to render it unnecessary for them to incur 
further capital expenditure in addition to what they had 
already incurred. The proposal was to put the company in 
& position to supply electricity in bulk to local authorities at 
so cheap a rate that it could distribute it to manufacturers 
on commercial terms. The promoters, however, wanted 
the right to supply electricity direct to railways, canals, 
tramways, and docks. 

Mr. Fladgate, chairman of the company, gave evidence 
supporting counsel’s statement as to the financial position of 
the company. Answering questions put in cross-examina- 
tion, witness said that new works would be erected for the 
purposes of the Bill, and in regard to these they totally 
excluded the right of purchase by local authorities. Existing 
works would also be used for the new undertaking, but the 
user would not interfere with the original right of purchase. 

Mr. Seale, secretary to.the company, said it was not con- 
sidered expedient that they should compete with local 
authorities in the supply which they were properly qualified 
to give—that was, to individual manufacturers—because of 
the serious consequences to the manufacturers themselves, as 
well as to the other ratepayers. By its proposal, however, 
the company would be able to give to the manufacturer, 
through the local authority, advantageous terms. 

The Committee adjourned, 

On Friday Mr. Patchell, the company's engineer, gave 
evidence with reference to the company’s present position. 
He said everything at the West Ham works was of the most 
modern description. The engines were the largest in the 
country, and the boilers the largest in the world. Already 
the company was supplying a large amount of electricity for 
power, and the works were capable of great extension. The 
works were so equipped that they could supply more cheaply 
each year. In 1903 the works cost was bid. per unit, in 
1904 it fell to -47d., and for the first quarter of the present 
year it was only °35d. per unit. 

Mr. Sidney Holland : In fact, if you go.on long enough you 
will be almost able to produce it for nothing. 

Witness, continuing, said that if the Committee passed this 
Bill in preference to the Administrative County Bill, there 
would be much less disturbance of the streets, because his com- 
pany would supply electri¢jty-direct to the lccal authorities who 
would distribute it. 

The Chairman suggested that if the local authorities 
declined to take a supply of electricity from the promoters, 
the manufacturers would be left out in the cold, and would 
not be able to get power. 

Witness replied that manufacturers could get power from 
other sources—such as steam or gas. 

Mr. Balfour Browne: Which is the handiest form of 
power—steam, gas, or electricity ? 

Witness : It depends on the purpose for which it is to be 
used. Electricity is not a patent medicine. It won't do 
everything. 

This evidence closed the case for the Bill, and the Chair- 
man intimated that in this case also the Committee would 
defer the hearing of the opposition. 

Mr. Balfour Browne, K.C., proceeded to open the case for 
the Metropolitan Electric Supply Company's Bill. This Bill 
contains proposals for the supply of electricity in bulk over 
twenty-three districts to the west of London, extending to 
Staines in the extreme west, and to Uxbridge and Shepper- 
ton in the north and south. 

Counsel, in the course of his statement, said the present 
area of the company included Paddington, Marylebone, and 
a small part of Westminster. As was well known, however, 
the Marylebone portion of the undertaking had been trans- 
ferred to the Borough Council, It was in order that that sta- 
tion and the company’s capital might be fully utilised that the 
present Bill was introduced. The company desired to utilise 
its generating station and capital for supplying surround- 
ing districts with electricity in bulk, and to supply railways 
and canals with power for traction purposes. At Willesden 
it had now 16,000 kilowatts ready and waiting for customers. 
There were seven authorised undertakers in the area which 
it asked to be given outside London—three companies and 
four local authorities—and not one of these opposed the Bill. 

Mr. Conacher, general manager of the company, said the 
company was installing new plant, and no plant would be 
capable of producing energy more economically. Next year, 
unless the company found new customers, it would have a 
large amount of the most modern and efficient plant lying 
idle on its hands. 

Cross-examined by the Hon. J. D. Fitzgerald, K.C.— 
counsel for the Administrative County of London and 
District Electric Power Company —witness declined to admit 
that the lowest prices in the Metropolitan Company’s Bill 
were equal to the maximum prices in the Administrative 
County Bill. 

Officials of the Acton and Hampton District Councils gave 
evidence in support of the Bill, and Mr. Balfour Browne said 
he had other evidence of a similar character, but he did not 
think it necessary to call it. 

On behalf of the Borough Councils of Marylebone, Hamp- 
stead, Hammersmith, and Fulham, Mr. Wordingham, con- 
sulting engineer, gave evidence that there would be no 
advantage in the Bill because the local authorities could do 
the work equally well. 

Mr. G. M. Freeman, K.C., addressed the Committee on 
behalf of these authorities, and argued that the promoters had 
failed to make out a case, on public grounds, for the Bill. 

The Hon. J. D. Fitzgerald, K.C., also addressed the 
Committee. He said the question between his company and 
the promoters was which scheme would be of the greater 
public advantage, since the powers sought were practically 
the same? On that point, he drew the attention of the 
Committee to the scheduled prices. His clients’ maximum 
prices, he said, were the lowest in the Metropolitan Com- 
pany’s Bill. 

‘This completed the case, and the Committee adjourned. 
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On Monday Sir Ralph Littler, K.C., opened the case for the 
North Metropolitan Electric Power Supply Company’s Bill. 
He said the company from its very inception had been a 
power company and nothing else. It had never purported to 
supply private consumers, but only local authorities and 
people authorised by Act of Parliament or Provisional Order 
to use electric power. The company’s present area was 
324 square miles in extent,and included the whole of Middle- 
sex east of Willesden, and a portion of Herts, going as far 
north as St. Albans and Ware. One circumstance in the 
position of the company was worth mentioning. In Middle- 
sex and Herts there was a network of tramways and light 
railways owned by the County Councils, but worked by a 
company with which the promoters were in close connection. 
The promoters sy the power for those tramways, 
so they already had the advantage of a heavy day 
load. Originally the promoters sought to include Islington 
and Hackney within their area of supply, but on the 
objection of those boroughs, they were struck out of the 
Bill, and the promoters now only asked for Stoke Newington. 
They further asked for authority to supply electric power for 
haulage to railways and canals, any part of which came within 
their area. By another clause they asked to be allowed to 
enter into agreements with any local authority or company 
having an area of supply adjacent to their own for the supply 
of electricity in bulk. ‘That was really intended to permit an 
interchange of supply in case of breakdown or temporary 
difficulty. The only people in the present area who opposed 
the Bill were the Wood Green District Council. That 
Council, although authorised to supply electricity, had 
done absolutely nothing in the matter, and he submitted 
that their opposition could not be sustained. The West Ham 
Council objected to the promoters having the power to supply 
electrical energy to railways, but he thought the Committee 
would be convinced that the Council were not in a position 
to supply a length of railway running out into the country. 

Mr. Jas. Devonshire, chairman of the company, gave 
evidence in corroboration of counsel’s opening statement. 

Sir Douglas Fox, consulting engineer to the promoters of 
the North-East London Railway, said that whether the 
scheme passed or not, there must soon be some such railway 
in the district. It would be better for the railway to take 
power from a company than to generate its own electricity, 
and the promoters’ station was conveniently situated for that 
purpose. The Great Northern and City Railway had to 
generate its own electricity, because it could not get it else- 
where. 

Cross-examined by Lord Robert Cecil, K.C., witness said 
it was true the Great Northern and City Railway did not ask 
any local authority to supply them with energy, because those 
authorities were not in a position to do it. 

Mr. Balfour Browne, K.C., said the promoters had wit- 
nesses in attendance to state that the Lea Conservancy and 
the Regent Canal Company were both desirous of taking a 
supply of power for haulage purposes from the company. 

The Chairman said he did not think it was necessary that 
they should be called. 

Mr. Burt, vice-chairman of the Alexandra Palace Trustees, 
said they wished to take a supply of energy from the 
promoters. 

Counsel for the Wood Green District Council, in addressing 
the Committee, argued that the powers asked for were excep- 
tional in every way. His clients were authorised to supply 
electricity both for power and light, and it was unfair that a 
company should enter into competition with them by taking 
away one of their largest consumers. 

Mr. G. M. Reid, chairman of the Electric Light Com- 
mittee of the Council, said they had done all in their power 
to inaugurate an electricity undertaking. 

Mr. Freeman, K.C., for the Shoreditch Borough Council, 
and Mr. Saunders, for the Islington Borough Council, 
opposed the granting of powers to supply electricity in bulk 
outside the company’s area. 

Sir Ralph Littler waived his right of reply, and the 
Chairman said the Committee would reserve their decision. 

Mr. Balfour Browne, K.C., then stated the case for the 
Central Electric Supply Company's Bill. He said the 
company was started some years ago by the St. James’s and 
Pall Mall and the Westminster Companies for the purpose of 
erecting a great generating station on the Regent’s Canal, 
from which they might derive electricity for their peak load. 
Having plant, land, and buildings sufficient for a much 
larger installation, they now sought power to supply author- 
ised distributors in St. Pancras, Marylebone, and part of 
Westminster. 

The Committee adjourned. 

On Tuesday, Mr. E. Boulnois, chairman 6f the pro- 
moting company, gave evidence in support of the Bill. He 
said they asked for powers to supply electricity in bulk to 
authorised undertakers. There was no maximum price 
scheduled to the Bill, but there was a clause under which 
an appeal might be made to the Board of Trade to fix the 
terms and conditions upon which a supply should be given, in 
default of agreement. If they were to utilise fully the powers 
and capacity which they had on the Regent’s Canal they 
must have some additional outlet for the purpose of selling 
their electricity. If they had that further outlet it would 
enable them to sell electricity to the affiliated companies— 
the Pall Mall and St. James and the Westminster—on lower 
terms than at present. From that the whole of the 
consumers in the area of the two affiliated companies 
would benefit by the cheapening of electricity all round. 
At present the price which they charged for current was 
sufficient to cover the redemption of the undertaking at the 
expiration of the concession granted to the affiliated com- 
panies. The powers in the Bill would enable them to 
diminish the amount to be appropriated to the redemption 
fund. Spread over a large area 1t would be less per unit, and 
at the end of the period of the concession the Central Com- 
pany would have 4 generating station with some clientéle at 
its back. The promoters wanted to supply railway com- 
panies in St. Pancras and Marylebone with electricity for use 
not only within, but outside, those areas. At present the 

local authorities had no power to do that. There would be no 
difficulty in raising the money necessary for the extended 
powers. 

Dr. Kennedy, engineer to the company, said the present 
capacity of the generating station was 8600 kilowatts. They 
were only using the station to the extent of two-thirds of its 
capacity, and the site to the extent of one-fifth. The 
foundations of a second set of buildings had been put in, and 
a railway siding had also been made. They could sell 
19,000,000 units a year from their present station. He 
estimated the works’ cost, management and general 
expenses at ‘62d., and the interest and sinking fund at 

2 By agreement with the Regent’s Canal Company the 
promoters could take water from the canal for condensing 








purposes, but they had never exercised that power. Cross- 
examined by the Hon. J. D. Fitzgerald, K.C., on behalf of 
the Administrative County Company, witness said the station 
at present was used as a non-condensing station. He did not 
know how much hot water would have to be turned back into 
the canal if they used the water from it for condensing. 

Mr. Fitzgerald suggested that it would be ——— gallons 
per hour. Witness replied that he should have thought it 
would have been about 7 millions gallons per day. 

Mr. F. J. Walker, secretary and manager to the company, 
said the object of laying out the land by the Regent’s Canal 
was to form the nucleus of a station for the supply of 
electricity in bulk. 

Mr. Fitzgerald addressed the Committee on behalf of the 
Administrative County Company. He said Parliament had 
given the promoters the useful and humble duty of supplying a 
peak load to two other companies. Now they wanted an area of 
their own in which, he submitted, they could never attain 
the position of the Administrative County Company. 

Mr. Freeman, K.C., on behalf of St. Pancras and Maryle- 
bone Borough Councils, argued that those authorities were 
sufficiently well equipped to supply their own districts. 

Mr. Blennerhassett, K.C.,on behalf of the Westminster City 
Council, urged that the rights of his clients in reference to 
the purchase of electricity undertakings should not be inter- 
fered with. 

The Committee reserved their decision. 

Mr. E. Moon, K.C., _—— the case for the County of 
London Electric Supply Company’s Bill, the eighth and last 
on the list. He said this Bill had in it more clauses of 
a domestic character than those which had preceded it. The 
company had generating stations at Wandsworth and in the 
City-road, and the company proposed to increase the capacity 
of both. To that there was no opposition. The company 
further proposed to connect those two stations with each 
other. If the company were allowed to do that great economy 
would result, with consequent reduction in charges. At some 
hours of the day, and, in fact, in some months of the year, 
one station would suffice for the whole of the ‘present area. 
The company proposed to add to its existing area the City, 
Southwark, Lambeth, Battersea, Shoreditch and Hackney, 
and to supply electricity in bulk to any authorised distributors 
in those districts for use either within or without their area. 
To meet the increased demand which this would entail, they 
proposed to erect at Tottenham a generating station with a 
capacity of 70,000 kilowatts. 

Mr. Sparks, chief engineer to the company, gave evidence 
as to its present position, and said that with the new districts 
they would have an area of 100 square miles, the population 
of which was 2,956,000. 

The Committee adjourned. 

On Wednesday Mr. Sparks continued his evidence. He 
said that, even if the Committee declined to give his com- 
pany the extended area for which they asked, it would be an 
important matter to them to have the right to supply 
authorised users, such as tramways and railway companies. 

Witness was cross-examined by Lord Robert Cecil, K.C., 
on behalf of the Borough Councils of Battersea, Lambeth, 
Camberwell, Lewisham, Deptford, and Shoreditch. He said 
the company did not propose to establish a generating station 
in Camberwell. Their scheme, however, provided for an 
enlargement of the sub-station at Peckham. The power of 
purchase given to Camberwell, under the Provisional Order 
of 1896, did not include a generating station, and the Bill 
now before the Committee would not alter the position of 
Camberwell. 

Answering Mr. Honoratus Lloyd, K.C.—for the Adminis- 
trative County Company—Mr. Sparks said his company’s 
maximum price was 7d., but the charge was now limited to 
24d. The maximum for the additional area would be not 
more than 8d., and certainly not less than 6d. It was true 
that they proposed to use the existing mains for the purpose 
of supply under the present Bill; but although those mains 
were purchasable, he did not agree that that circumstance 
would cause difficulty in regard to purchase. Ultimately, 
new mains would be put down, a commencement being made 
in the City. 

Mr. Rigg, counsel for the City Corporation, inquired the 
length of the mains, and witness replied that 1200 yards of 
mains would cross the City. Authorised users in the City 
would have the option of taking a supply from his company. 
He was not aware that the Administrative County Company 
offered the City greater advantages. 

Lord Camperdown asked whether the City Corporation 
were in favour of the Administrative County Company’s 
scheme. 

Mr. Rigby replied that they would choose it as the lesser of 
two evils. 

Mr. Murphy, a director of the South London Tramways 
Company, said his company would consider the question of 
taking a supply of electricity for traction purposes from the 
promoters if terms could be arranged, and if the pro- 
vision in respect of the use by tramway companies was 
agreed to. 

On this evidence the case for the Bill was closed. 

Counsel for a number of opponents afterwards addressed 
the Committee. 

Mr. Honoratus-Lloyd, K.C., for the Administrative County 
Company, argued that while his company's scheme would 
provide cheap rates to meet the-demand for electric power, 
the scheme at present before the Committee would only assist 
the middle man. 

Lord Robert Cecil, K.C., for the Borough of Camberwell, 
contended that if the Bill passed his clients might be saddled 
with expenditure for works for which the borough would have 
no use. 

Mr. Balfour Browne, K.C., replied on behalf of the pro- 
moters. 

This concluded the consideration of the whole group of 
Bills, and the Committee adjourned to consider their 
decision. 








THE ROYAL SOCIETY CONVERSAZIONE. 


Tur conversazione of the Royal Society was held at 
Burlington House on the evening of Wednesday last, the 
17th inst. A very numerous company of members and 
guests was received by the President, Sir William Huggins, 
and other members of the Council. 

We cannot do better, in dealing with the various exhibits 
of which we propose to treat, than to mention them in the 
order in which they appear in the official catalogue. Sir 
William Crcokes showed in Exhibit I. some specimens 
illustrating the action of light and of radium cn glass. 
It is well known that many samples of colourless glass 





containing manganese slowly assume a violet tint when 
exposed to sunlight. Radium, acting for a few days even 
through quartz, will produce as intense a coloration in a 
piece of this glass as ure to brilliant sunshine for years 
takes to effect. In this exhibit there were also various other 
specimens of glass which had been exposed to the action of 
sunlight for a greater or less length of time. Inone of these, 
which had formed part of a greenhouse, those portions which 
had been on the frame had remained uncoloured. Mr. G. T. 
Beilby showed examples of phosphorescence caused by the 
B rays of radium on calc spar and other substances (1) during 
exposure to the rays; (2) after removal from the rays; and 
(3) revived by heat after the secondary phosphorescence has 
died down, Mr. A. Mallock showed a clock and chrono- 
meter made by Thomas Mudge, the former about the year 1776. 
A tangent micrometer for theodolites, fitted to a 6in. 
transit theodolite by Casella, and an endless tangent screw 
for sextants, fitted to a 6in. instrument by Cary, Porter and 
Co., were exhibited by Mr. E. A. Reeves. With the former, 
instead of two micrometers, as is the usual practice, only one 
is necessary for each circle, ‘‘A’’ and ‘“‘B”’ readings being 
taken with the same micrometer. 

The Ashe-Finlayson comparascope, an accessory to the 
microscope, which has been designed to enable the images of 
two different objects separately mounted to be projected side- 
by-side into the field of view, thereby enabling a thorough 
comparison to be made of their respective points cf difference 
and resemblance, was shown by Mr. D. Finlayson. 

Professor J. Milne had on view five seismogram:, made at 
Shide, Isle of Wight, of the recent great earthquake in India. 
The first and second of these were open diagrams on smoked 
paper, showing north-south and east-west motion. The third 
represented open diagrams of east-west motion on photo- 
graphic paper. The instrument used was a Milne horizontal 
pendulum. In some of these records might be seen the 
record of maximum motion which reached Shide vid Europe, 
and its recurrence which reached Shide the other way round 
the world. 

Professor J. A. Fleming showed a direct reading cymo- 
meter for measuring the length of waves used in wirelcs; 
telegraphy. The instrument consists of a sliding tubular 
condenser and an inductance coil, the capacity and induc‘- 
ance being varied together in the same proportion by onc 
movement of a handle. The circuit is closed by a copper bar 
which is placed alongside. The handle of the cymometer is 
moved until a Neon vacuum tube used as an indicator shines 
most brightly, and thus determines when the cymometer 
circuit is tuned to the frequency of the aérial. A pointer 
moving over a scale then indicates the wave length of the 
radiated wave in feet or metres. Professor Fleming also had 
on view an oscillation valve for rectifying electrical cscilla- 
tions and rendering them measurable on an ordinary galvano- 
meter. A number of interesting photographs of the Cullinan 
diamond were exhibited by Sir William Crookes, and near by 
were shown, by Dr. Hodgkinson, Captain Playfair, R.A., and 
Mr. Coote, some microphotographs of a section of gun tube 
and of alloys of aluminium with nickel and of coprer with 
cobalt and nickel. In the former series the effect o2 the 
structure of the steel of firing some 2000 rounds was most 
marked nearest the rifling, and gradually got less until the 
outside was reached, where the structure was normal. 

In the resonance induction coil and high potential appa- 
ratus, shown by Isenthal and Co., electrolytic condensers 
of very large capacity are charged from the mains through 
the primary of a suitably wound induction coil, ard the 
circuit broken and reversed at zero potential by means of a 
motor-driven commutator of special construction. The 
advantages claimed are that no motor transformer is required 
in the primary circuit, no rectifying device in the secondary cir- 
cuit, and that there are no interrupters to be cleaned. By 
this instrument continuous current is converted sparklessly 
into pure sine current suitable for space telegraphy. 

Dr. Glazebrook showed some high-temperature furnaces 
constructed of rare earths, such as are used in Nernst lamps. 
They are available for temperatures between 800 deg. Cent. 
and 2000 deg. Cent., and one had recently been used to deter- 
mine the melting point of platinum. Sir William Ramsay 
had an interesting exhibit, showing the action of actinum, 
or emanium emanation, on a sensitive screen. A peculiarity 
about the luminous patch on the screen was that it could te 
blown away by the breath, but appeared again in a second or 
two. 

Mr. W. Rosenhain showed some transverse sections of slip 
bands and other microscopic features of metallic surfaces. 
The surfaces to be examined in section are first coated with 
a thick electrolytic deposit of copper or other metal, and a 
section is then cut through the compound specimen. The 
line of contact between the original metal and the electro- 
deposit is perfectly sharp under the highest magnification, 
and reveals what is claimed to be an accurate sectional view 
of the original surface. 

Professor A. Schuster had at work a large echelon spectro- 
scope, constructed by Adam Hilger, Limited, consisting of 
thirty-three plates, and having a resolving power equal to 
that of an ordinary grating of 329,000 lines in the first order. 
Professor Ernest Fox Nichols showed the torsion balance 
used in radiation pressure measurements, by Nichols and 
Hull, and a vacuum tube to illustrate the repulsion of comet 
tails by the sun. 

Mr R. S. Hutton’s exhibit of new models of laboratory 
electric furnaces was interesting. The furnaces consist of 
carbon tubes or rods heated by the electric current. The 
method employed for conveying the current to the carbon by 
soldering water-jacketed sleeves to the electro-coppered ends 
of the carbon forms a novel feature of the construction. 

Mr. Hadfield’s exhibit of tests of alloys of iron, steel, 
copper, nickel, &c., at ordinary temperatures and at that of 
liquid air, was well worthy of attention. The specimens 
were selected from about three hundred bars used and tested 
for the research at the Royal Institution by Sir James 
Dewar. Broadly speaking, with steel and iron the tensile 
strength was increased—sometimes greatly—at the lower 
temperatures, but ductility was decreased. -With copper, 
nickel, and aluminium compounds, on the contrary, the 
tensile strength and ductility were both increased. 

Mention should be made of an interesting series of micro- 
scope slides and photographs illustrative of an ingenious 
method of detecting the presence of phosphorus in steel, 
exhibited by Mr. J. E. Stead, who also showed an apparatus 
for polishing and preparing metals for microscopic exami- 
nation. 

During the evening Dr. Edward A. Wilson showed and 
explained some views of the Antarctic taken during the 
voyage of the Discovery; Sir Oliver Ledge gave an address 
on ‘* The Use of Electric Valves for the Production of High- 
tension Continuous-current,’’ and Mr. Percival Landon gave 
a lecture on ‘‘ The Road to Lhasa.’’ 
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Fig. 1—-ELECTRIC BAY 


Fig. 3—-ARMATURE SHOP 


THE CLOSE WORKS, GATESHEAD. 


THE original firm of Ernest Scott and Co. was formed 
in the year 1882, when Mr. Ernest Scott purchased from 
Messrs. R. and W. Hawthorn the old works at the Close, 
Newcastle-on-Tyne, where for several years he manu- 
factured pumps and auxiliary machinery for warships, 
and made gun-metal castings. Afterwards he took up the 
manufacture of marine engines. Mr. W. C. Mountain 
joined Mr. Scott in partnership in November, 1888, and 
for a short period the manufacture of marine engines was 
continued. Owing, however, to the site being found un- 
suitable for this kind of work, and as Mr. Mountain had 
previously been the managing director of the Giilcher 
Electrical Company in London, it was decided to com- 
mence the manufacture of electrical machinery. The 
first dynamo produced was sent to the Bingley Hall 
Exhibition, in Birmingham, in 1889, and it was success- 
ful in obtaining a medal. In those days the transmission 
of power by means of electricity was practically unknown, 
and the firm devoted its energies to electric lighting and 
to the fitting of electrical machinery into a large number 
of mills in the Lancashire and Yorkshire districts. Mr. 


Mountain, however, realised at an early date that there | 
was a considerable future in connection with the adapta- | 


ticn of electricity to pumping, hauling, and coal cutting 
in collieries and mines, and accordingly paid a great deal 
of attention to the subject. In 1990 the firm carried out 
its first mining contract, this being for an electrical pump- 
ing installation for the Cowpen Coal Company, for its 
North Seaton Colliery, near Blyth. This p!ant consisted 
of a steam engine and generator, three-throw pump and 
motor, the pump being placed at a distance of 1} miles 
in-bye, and delivering 300 gallons of water per minute. 
Other orders quickly followed, and a great deal of elec- 
trical pumping work for other collieries was carried out. 
Applications of electricity to haulage for underground 
work on an extensive scale then followed, and one of the 
largest installations which the firm carried out in those 
days was that for the Broughton and Plas Power Coal 
Company, of Wrexham, the first machinery to be laid 
down consisting of a horizontal steam engine, with endless 
rope haulage gear placed 1200 yards from the bottom of 
the shaft. This was fitted with three rope wheels, and 
was w-rked by a 150 horse-power clectric motor. It 
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Fig. 2—PATTERN SHOP 


Fig. 4—TAPING ARMATURE COILS 


dealt with three roads, the total combined length of which 
was 4600 yards. The firm also applied electricity to coal 
cutting, its first machine being supplied some twelve 
years ago to Mr. G. A. Mitchell, of Glasgow, for one of his 
collieries. The machine was of the disc type, and was, 
so we understand, quite successful. Messrs. Ernest 
Scott and Mountain were among the first to introduce 
three-phase current into collieries, the first installation 
embodying this system being for the Tredegar Coal and 
Iron Company, at its Pochin, Ty Tryst, and Bedwelty 
Collieries, in South Wales. It is claimed for this plant 
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this was turned into a large fitting and erecting shop, 
| the first floor being utilised as pattern and light fitting 
| shops, and the second floor as pattern stores. As time 
| went on even these extended premises were found to be 
| too small and inconvenient for the firm’s operations, 
| more especially as the size of the machines made was 
continually increasing. Consequently, when an oppor- 
tunity presented itself of acquiring a more extensive site 
| at Gateshead, formerly occupied by Messrs. Black, Haw- 
thorn and Co., it was taken and the site purchased. 
| Part of the old shops have been utilised in building new 
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Fig. 5—-PLAN OF THE CLOSE WORKS 


that it is one of the largest and most successful in the 
United Kingdom. 

In 1888 the firm employed some fifty to sixty men in 
its engineering department, but the colliery and other 
business developed at such a rate that extensions had to 
be made, and it was found necessary, first of all, to take 
in an adjoining timber yard, and on the land so acquired 
to build a larger erecting shop and a pattern shop. After 
a short time further space was required, and the firm 
leased ar. adjoining warehouse which had previously 
belonged to a flour mill company. The ground floor of 


works, but the whole has been remodelled and arranged. 
|The formal opening of these new works takes place 
| to-morrow, and consequently the following description of 
| them cannot fail to be of interest to our readers. 
The old works-name, so long associated with the firm, 
has been taken over the Tyne to Gateshead. The “ New 
Close Works” adjoin the North-Eastern Railway from 
| Newcastle to Sunderland. They are within six minutes’ 
| walk of Gateshead Station, and about fifteen minutes’ walk 
| from the Central Station at Newcastle. The entrance to the 

works is in Coulthard’s-lane, which runs from East-street 
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Fig. 8—-LARGE MACHINE BAY 


to the railway. The total area acquired is nearly seven 
acres, and of this about two acres are at present under 
cover. A direct siding connects with the North-Eastern 
tailway Company's system, and standard gauge lines are 
laid throughout the works, serving for the handling of 
inward and outward goods. Near where this siding enters 
the works is a 60-ton weighbridge, by Avery, this being 
amply large enough to deal with any weights which are 
likely to pass over it. The accompanyiag plan, Fig. 1, 
will give a good idea of the general arrangement of the 
various shops, and will show the directions in which the 
railway lines run. The total length of line is approxi- 
mately one mile. 

Before going on to describe the works proper, we may 
say that the offices which, as will be seen, face Coulthard’s- 
lane, comprise, on the ground floor, caretaker’s room and 
kitchen ; large dining-room for the staff, capable of seat- 
ing forty people; breakfast and reading-room for the 
pupils and visitors, filing room for correspondence, 
stationery store, photographic printing room, and the 
commercial and works management office. On the first 
floor are situated the directors’ private room and outer 
office, the secretary's private office and counting-house 
department, and the whole of the drawing-office and 
calculation department: Each department is in com- 
munication with the rest of the offices and works by means 
of a private telephone system, and the principal offices 
are also connected with the head office in Newcastle by 
nee of a private telephone line with an exchange at each 
end. 

Entering the works from the offices, the first depart- 
ment met with is the light machine shop. This is one 
of four main bays, and measures 234ft. long by 34ft. wide. 
In it are placed the whole of the lighter tools, including 
lathes, slotting and milling machines, and other tools of 
this description. 

A somewhat novel method of driving the various 
machines is employed in this and other portions of the 
works. Castings of A shape are fixed in line down the 
centre of the shop. Along the tops of the A’s runs a line 
of shafting, this being driven by belt off a motor fixed at 
one end of the row of A’s and to the lower part of one of 
them. From pulleys on the line of shafting the various 
machines are driven. The arrangement is neat and 
effective, and has the advantage of taking up but little 
head room, while serving two lines of machines. 





Fig. 9-FOUNDRY SHOWING CUPOLAS AND HOIST 


At the end of the shop away from the offices is the 
tool shop and store, divisioned off with expanded metal. 
Here the standard lathe tools are kept in racks, and are 
handed out to the workmen in exchange for brass tokens, 
which are retained by the man in charge of the tool 
department asa record. The same arrangement is also 
carried out with jigs and other accessories for machining 
purposes. Closely adjoining is the smith’s shop, in which 
there are four fires and a pneumatic hammer driven by 
an electric motor. In this shop there is a hand crane of 
five tons capacity. There is also a motor-driven centri- 
fugal blower for the fires. 

Running parallel with the light machine shop is what 


is termed the large machine bay, the total length of which | 


is 558ft. and its width 43ft. It is the intention of the 
firm in a short time to extend the light machine shop so 
as to make it the same length as the heavy machine shop 
—that is to say, more than doubling its length. Further 
than this, the original plan when laying out the works— 
which has not as yet been carried out in its entirety— 
contemplated the erection of two further bays of the same 
length to the westward of the existing buildings. At the 
north end of the heavy machine shop are the larger 
machine tools, comprising a planer, which can deal with 
work 20ft. long, by 6ft. 6in. high and 8ft. wide; one 27in., 
three 18in., and two 12in. lathes; two 8ft. chuck lathes; 
one 20ft. vertical lathe and one 4ft. vertical lathe; three 
boring mills, each capable of boring up to 10ft. diameter ; 
three large planing machines; and four boring lathes. In 
the centre of the length of the bay is the armature core 
building department and the general erecting shop. 
Further away from the office end is the light fitting 
department, the extreme end being laid out as a testing 
department for all classes of machinery. In the core 
department there is a large face plate on the floor for 
building up the large cores and commutators. 
be seen in Fig. 8. Hydraulic presses are also provided for 
the construction of armature cores, and there are sundry 
small tools used in the same process. 
erecting shop there are wall drilling machines and a 
variety of portable tools. In the testing department 
there is provision for testing high speed engines, dynamos 
of all kinds, including continuous-current and alternating 
machines, electric motors, three-throw and centrifugal 
pumps, &c. There was running at the time of our visit 


This can | 


In the fitting and | 


power. This is permanently fixed on a foundation, and 
will be used for driving the*various machines under test. 
There are three overhead electric cranes in this bay, one 
by Cravens and the others by Carrick and Ritchie. One 
is of 20 tons, the other two being of 10 tons capacity. 

Adjoining this bay is the electric and brass shop bay. 
In this the whole of the armatures, field magnets, 
commutators, and other electrical details are constructed. 
The bay is 264ft. long and 34ft. wide. The brass shop is 
at the south, and partitioned off. In it there is the same 
method of driving as we observed in the light machine 
bay. The bay is served by a five-ton electric crane and 
a two-ton hand crane. 

The adjoining bay, which is of the same size as that 
just described, is devoted to the general stores, including 
finished and unfinished stock, electric cable, steel stamp- 
ings for armatures, switches, switch gear, ke. At the 
north end of this bay is the drying and varnishing 
department for the armature sections and magnet wind- 
ings, which are constructed in the adjoining electric shop. 
A large circular drying stove in this department is heated 
from a vertical boiler outside the building. The stores 
bay is served by a five-ton electric crane. 

The foundry is separated a short distance from the 
block of buildings which has up to now been alluded to. 
It is a building 175ft. long and 112ft. wide, and it has a 
working floor space of 18,000 square feet. It is furnished 
with two cupolas, with a combined capacity of 11 tons per 
hour. The air blast for these is supplied by a Roots 
blower, driven by a 52 horse-power electric motor, which 
also operates the loam mill and the hoist for carrying the 
materials on to the cupola staging. At the back of the 
cupolas are a number of bins, over which the siding is 
carried, so that the foundry materials can be deposited 
inside the building with a minimum oftrouble. ‘The brass 
foundry, which is under the same roof, is provided with 
four pot holes, and has a small drying stove of its own. 
This department is served by means of a hand Telfer, 
which supplements the 15-ton electric crane in the main 
bay. The light moulding is carried out in a small bay at 
the east side of the foundry, which is also used for the 
storage of some of the foundry-boxes. 

The firm has two sources of power for the driving of 
its machinery. It can obtain current froma supply 
company, and it has also erected a power-house on its 


an electric motor capable of giving 250 effective horse- |! own site. It stands near the testing department end 
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of the large machine shop bay. The boiler-house includes 
a Babcock and Wilcox boiler, working at any pressure up 
to 8001b.- per square inch, the higher pressures being 
often required for testing purposes. There are also two 
locomotive-type boilers, which are used for testing pur- 
poses, and to supplement the large boiler at times when 
a large quantity of current is required. 

The boiler-house is also equipped with a complete 
boiler-feeding and condensing plant, the air and circu- 
lating pumps being of the firm's own make. Under 
the same roof as the boilers is the generator-house, 
which includes the following plant, all being of the 
firm’s own manufacture:— One vertical long stroke 
compound engine, capable of developing up to 250 indi- 
cated horse-power; this engine is fitted with Proell 
governor, and drives by belt a compound-wound 
continuous-current generator wound for 110 volts, and 
having an output of 120 kilowatts as its normal load. 

Farther south still are the pattern shop and pattern 
stores. They consist of three bays in one building, with 
a dividing wall between them. The two together cover 
a space 120ft. by 100ft. There are altogether twenty-five 
machines in the pattern shop, and the main shafting 
which drives them is worked by an electric motor, and 
runs underneath the floor, the belts being led up to the 
machines, which are arranged on either side of the shaft- 
ing pit. The motor driving the shafting is of 30 horse- 
power, and it is placed in a glass-panelled room to 
minimise the risk of fire. The pattern stores have an area 
of 8000 square feet. 

Throughout the works the shafting is driven by electric 
motors, these being placed in such positions that they 
interfere but little with the general working of the shops. 
The mains conveying the power to them are carried— 
sometimes under the floor—in iron pipes. There are in 
all some twenty driving motors, with a combined horse- 
power of 400. The lighting of the works and offices is 
by arc and incandescent electric lamps. There are 
seventy-two of the former and avery large number of the 
latter, many of them bsing placed near separate tools: 
The heating of the shops is by live steam, which is 
carried throughout the buildings in pipes with radiating 
gills. We may add that the erection of the new shops 
and the general laying out of the works have bzen carried 
out to the designs of Mr. W. S. Vaughan, of Messrs. 
Vaughan and Dymond, of Newcastle-upon-Tyne. 

Altogether, the firm is to be congratulated on having 
acquired excellent and roomy works with sufficient 
space on which to extend when this becomes necessary. 
The change from the old shops in Newcastle must come 
as a considerable relief, as—especially latterly—the firm 
was so cramped for space there that it is matter for 
wonder how it managed to turn out work of the size 
and quantity it did. 

Thé accompanying illustrations speak for themselves 
and give some idea of various portions of the new works. 








LITERATURE. 


The Naval Annual for 1905. By T. A. Brassey. Ports- 
mouth: J. Griffin and Co. 

Tae new edition of “The Naval Annual” has many 
features which will render a perusal of its pages instruc- 
tive as well as interesting. ‘*The Russo-Japanese Naval 
Campaign,” by Admiral Sir Cyprian Bridge ; the excellent 
essay upon * The Imperial German Navy,” by J. L. Bash- 
ford; and the chapter upon “ Armour,” by Captain Tre- 
sidder, will be highly valued. The article on “ Tactics,” 
contributed by Vice-admiral Sir Reginald Custance, is 
worthy of special consideration by naval officers. 

Chapter I. gives important particulars as to the new 
British battleships Lord Nelson and Agamemnon, which 
are illustrated in Plate No. 1. The length of these vessels 
has been reduced from 425ft., as in the King Edward VII. 
type, to 410ft., whilst the beam has been increased by 
18in., the mean draught by 3in., and the displacement 
to 16,500 tons. It is a somewhat singular fact that the 
heavier, shorter, wider, and deeper vessel has finer lines 
than the other, the King Edward VII. having a coefficient 
of fineness of 0°645 of the solid rectangle, whilst the 
Nelson has only 0°636. This would indicate a finer form 
beneath the water-line for the new battleships towards 
the stem and stern. The citadel is, at the centre line, 
about 35ft. shorter than in the King Edward VII. type, 
and at the sides it is still further curtailed, but the 12in. 
and 8in. armour plating over its vertical surface, instead 
of the 9in., 8in., and 7in. armour plating of the King 
Edward VIL., will be of inestimable value. We shall have 
later on to speak of important trials of 9in. armour plates 
for the new Japanese batileships Katori and Kashima, 
where armour-piercing projectiles of 9°2in. calibre were 
fired against them at high velocities, which only pene- 
trated a couple of inches. It may reasonably be expected 
then that the Nelson's sides will be invulnerable to the fire 
of the latest 12in. guns, when the range at which future 
naval actions will take place is considered, independently 
of the support which is given by the inclined portion of 
the armoured deck. The group of six 9°2in. guns com- 
posing the secondary armament of the Nelson, with 
their thick K.C. steel turrets, which, although revolving 
upon a roller path upon the upper deck, have a gigantic 
pintle passing down to the main deck, gives this vessel 
an aspect of solidity which is at once striking and 
significant. The flying bridge is a novel feature of this 
type. In this chapter the Naval Annual makes its 
usual protest in regard to the policy of constructing 
battleships of such gigantic displacement, and urges 
the important consideration that for operations in the 
North Sea and the Baltic, battleships of lighter draught 
will certainly be required. 

It is pointed out in this chapter that the later vessels 
of the Duke of Edinburgh class have been weakened by 
the substitution of four 7°5in. guns for the ten of 6in. 
calibre. Certainly the carrying of only four guns for the 
secondary armament of a cruiser of 18,550 tons displace- 
ment does seem a little startling, but it must be remem- 





bered that the six 9° 2in. guns, forming the main armament, 
are themselves of a very handy and practically quick-firing 
character. The improved Minotaur type, designed by 
Mr. Watts, which is to be of 14,600 tons displacement, 
will have four 9°2in. guns and ten 7*‘din., which will 
apportion the main and secondary armaments more satis- 
factorily. The speed of these last cruisers is to be 
23 knots, their coefficient of fineness being 0°5388, or 
about the same as that of the Drake. 

An interesting tabular statement is given of the per- 
formances of the four third-class cruisers of the Gem 
type. The success of the Amethyst, fitted with the 
Parsons turbines, was most remarkable, the speeds, at 
one-fifth, four-fifths, and full-power being 18:2 knots, 
20°63 knots, and 23°42 knots respectively, with a coal 
consumption varying from 1°71 lb. to 1-5 lb. per indicated 
horse-power per hour; the last quoted being for the 
medium speed. Complaint is made of the weak arma- 
ment of the Gem type. We. may, however, say, in 
reference to this point, that the latest 4in. gun of Messrs. 
Vickers-Maxim has a muzzle velocity of 2900 foot- 
seconds, and a penetration of 11°5in. of mild steel plate, 
with an uncapped projectile at this velocity. The Gem 
class should hardly require more if fitted with this latest 
pattern. 

Criticisms are made upon the speed of the latest 
destroyers, the River class. After the disaster to the 
Cobra it was decided to give destroyers heavier scant- 
lings, &c., and to make the engines and boilers heavier in 
proportion to the power developed. As a result, the 
speed achieved in these later destroyers on trial is only 
254 knots. It means that they will be unable to catch 
foreign torpedo boats in smooth water. It is only fair to 
say, however, that, inaseaway the River class will probably 
prove as fast as the ordinary 30-knot destroyers. Perhaps 
the new boats have been unnecessarily stiffened. The 
following are a few particulars as to modified specifica- 
tions of the latest boats. The keel plates have been 
increased amidships to a thickness ot jin., whilst raised 
to.,5;in. at the ends. The decks are worked quite 
smooth without any joggling, and are of iin. steel, with 
long thick cover plates at the joints. The scantling, also, 
is much stouter than in the early destroyers. The steel 
is of high tensile character, capable of bearing a strain of 
40.tons to the square inch. All the rivet holes are 
drilled out with pneumatic drills, not punched as hereto- 
fore. : 

The chapter by Admiral Sir Cyprian Bridge, who person- 
ally witnessed many incidents of the war in the East, can 
only be lightly touched upon, but it should be read in its 
entirety by those interested. He points to the fact that 
few, if- any, of the vessels lost during the war were sunk 
by gun-fire. The Varyag and the Rurik were sent to the 
bottom by their own people. The escape of the Russian 
vessels Askold and Diana and of the Japanese cruisers 
Naniwa and Takachiho, when opposed by armoured 
vessels, appeared to show that it was possible to attach 
too great importance to the value of protective armour— 
in fact, that it raised in an impressive form the question 
as to the respective predominance to be given to the 
defensive and offensive characteristics of a fighting ship. 

Perhaps nothing stands out more clearly than the 
insignificance of the results effected by the locomotive 
torpedo and by torpedo boats generally throughout the 
war. The admiral gives copious illustrations of this 
fact in his narrative. All the efforts of torpedo 
boats for days failed to sink the Sevastopol. He 
concludes that the torpedo is a weapon. of -limited 
efficiency; to be depended on only in special circum- 
stances of infrequent occurrence. He is equally opposed 
to the presence of a submarine flotilla for co-operation 
with a squadron of war vessels, and considers that the 
submarine is no sign of naval progress, but is, on the 
contrary, a retrograde step. He considers that the 
battleship, as a type, has eminently justified her existence 
in this naval campaign. Admiral Togo’s torpedo craft 
did practically nothing. He ssys that naval operations 
in the East suggest a question as to the utility of the big 
armoured cruiser. Obviously, we can only glance at the 
subject matter of his paper, but coming from an expe- 
rienced sailor, on the spot, we cannot but feel that we are 
compelled to listen with respect. He clearly lays down 
that morale, efficient gunnery, the best weapons, and 
well-equipped battleships are the life and soul of a success- 
ful naval campaign. We do not quite hold with him in 
somewhat decrying the value of speed. 

Captain Tresidder gives an excellent paper upon 
“‘ Armour,” though he begins by saying that little progress 
has recently been made in thick armour-plate manufac- 
ture. He affords a series of valuable tables for illustrating 
what he describes as the “factors of perforation ™ 
possessed by various projectiles. These he associates 
with the “ figures of merit’ of various armour plates, and 
gives many interesting formule for the working out of 
values. The part of his paper devoted to capped projec- 
tiles is specially instructive. The reproduction of a 
photograph of a 9in. plate of K.C. steel for the Common- 
wealth, and of another for the Japanese battleship 
Kashima,” of similar character, after submitting to rounds 
from 9°2in. guns with armour-piercing projectiles of high 
velocity, shows the great advance made in the improve- 
ment of the armour as to hardness of face and endurance. 
The paper is well worth studying. 

We have not space to deal with Mr. Bashford’s capital 
history of the German navy, but the naval strength of 
this country will, in the course of another eleven years, 
be one that must be seriously reckoned with. 





SHORT NOTICES. 


Report on Temperature Experiments on Field Coils of 
Electrical Machines. London: Crosby Lockwood and Sons. 
Price 5s.—Report No. 19 of the Engineering Standards 
Committee deals with temperature experiments on field coils 
of electrical machines. The experiments have been carried 
out by E. H. Rayner, M.A., Assoc. M. Inst. C.E., at the 
National Physical Laboratory. They were made to deter- 

* Tag Evornegr, February 17th. 








mine the relation between the maximum temperature in the 
interior of any coil taken by means of a thermo-junction and 
the mean temperature of the same coil taken by the rise 
in resistance. Each of the ten coils tested was wound 
differently. The appendix contains a description of the 
apparatus employed, and also gives a few brief notes on the 
conditions under which the experiments were carried out. 
Drawings of the arrangements of all the coils are given, 
accompanied by numerous curves plotted from the data 
obtained. 


The City of london Directory for 1905, London: W, H. 
and L. Collingridge. Price 12s, €d.—The thirty-fifth annual 
edition of the ‘‘ City of London Directory ’’ has just been 
published, and is even better than the previous editions. We 
cannot pretend to give here a complete contents of the book, ani 
can only touch on a few of the more important or interesting 
contents. The names of all the firms and companies trading 
in the City are given, and they are arranged topographically 
and according to the profession and trades followed. All the 
Livery Companies are mentioned, together with the names of 
the Master, Wardens, and Court of each Company, and of the 
Livery. The history of the Companies and the work they are 
doing at the present time, both educational and philan 
thropic, are outlined. Besides information concerning the 
city of London, it has been thought advisable to give the 
names of the members of the London County Council and, in 
addition, the Committees which have just been reconstituted. 
A good map of the City, drawn to a scale of 25°344in. to one 
mile, is given with each directory. 

British Standard Specification and Sections of Flat- 
bottomed Railway Rails issued by the Engineering Standards 
Committee. Published by Crosby Lockwood and Son, 
London. Price 5s.—This report commences by giving the 
limits of the chemical composition of rails, and states the 
obligations of manufacturers with regard to chemical 
analyses. The conditions are also stated with regard to 
manufacture, permissible variation in weight, general 
dimensions of rails, templates, length of rails, and permis- 
sible variation. The regulations for special rails and rails 
for switches are also given. The various tests which the rails 
have to undergo are included, Sectional drawings of the 
standard sizes, with all dimensions, will be found in the 
appendix for rails from 20 1b. per yard to 1001b, per yard. 

British Standard Specification for Structural Steel for 
Marine Boilers. London: Crosby Lockwood and Son. Price 
2s. 6d.—This is Report No. 14 issued by the Engincering 
Standards Committee, dealing with standard specifications 
for steel employed in the manufacture of marine boilers. 
The existing specifications of the Admiralty, Board of Trade, 
and the three leading Registry Societies were carefully com- 
pared, and from these a standard specification has been 
prepared. The Report, which is not a very long one, contains 
the conclusions arrived at by the Committee with regard to 
the manufacture, testing and ap. pape and the sizes and 
quality of the various test pieces of the steel. The diagram- 
matical forms of the British Standard tensile test pieces are 
given in the Appendix. 


Sell’s Dictionary of the World’s Press and Advertiser's 
Reference Book, 1905. By Henry Sell. London. Price 
7s. 6d.—The 1905 edition of Sell’s World’s Press Directory 
includes references to all the alterations and additions that 
have been made during the year in the newspaper world, and 
contains several articles on subjects allied to the Press which 
will be found to be most interesting. A list is given of all 
the newspapers and magazines published in the United 
Kingdom, together with a little information about each of 
the cities and towns in which a newspaper is published. 
New and enlarged county maps are included in this edition. 
The list of foreign and colonial newspapers has been brought 
up to date and revised. All the subject matter is well 
arranged, 

The Alexander Diagram for Sewers and Water Mains. 
Price 2s. Pelsall : . Woodhouse and Co.—We have 
received the second edition of the Alexander diagram, which 
enables one to find with rapidity the discharge, velocity, 
size, gradient, head or depth of flow, for sewers and water 
mains. The data for plotting the curves have been calculated 
from Crimp and Bruges’ equation for sewers, and from Sapt 
and Schoder’s equation for water mains. Nothing could be 
simpler than making calculations by means of this diagram, 
and many hours of laborious work will be saved by those who 
use it. Curves are also plotted in a smaller diagram, from 
which the proportional velocity and discharge for any depth 
of flow in sewers can be obtained. 


BOOKS RECEIVED, 


The Naval Annual. By T. A. Brassey. London: Simpkin 
Marshall and Co. Price 15s. net. 

Electric Lighting. By Francis B. Crocker, E.M. 
E. and F. N. Spon, Limited. Price 12s. 6d. 

Transactions of the British Association of Waterworks 
Engineers. By Percy Griffith. London: Biggs and Co. 

Reinforced Concrete Construction. Part I. By A. W. Buel. 
London: Archibald Constable and Co., Limited. Price 21s. 

Electromagnetic Theory of Light. By Charles Emerson 
Curry. London: Macmillan and Co., Limited. Price 12s. 
net. 

Jahrbuch fiir das Eisenhiittenwesen, By Otto Vogel. 
Diisseldorf : Von A. Bagel, Kommissionsverlag. 1905. Price 
10 marks. 

Modern Engines and Power Generators. Vol. V. By 
Rankin Kennedy. London: The Caxton Publishing Com- 
pany. Price 9s. per vol. 

A Text Book of Physics: Heat. By J. H. Poynting, Sc.D., 
F.R.S., and J. J. Thomson, M.A., F.R.S. London: Charles 
Griffin and Co., Limited. Price 15s. 

The Berlin-Zossen Electric Railway Tests of 1903. Tran:- 
lated from the German by Franz Wetz, E.E. New York: 
McGraw Publishing Company. Price 8 dollars. 

The Mechanical Handling of Material. By George F. K. 
Zimmer, A.M. Inst. C.E. London: Crosby Lockwood and 
Son, 7, Stationers’ Hall-court, Ludgate-hill, E.C. Price 25s. 
net, 

The Graphic Method by Influence Lines for Bridge and 
Roof Computations. By Wm. H. Burr, C.E., and Myron §. 
Falk. London: Chapman and Hall, Limited. Price 12s.6d. 
net, 

A Treatise on Concrete: Plain and Reinforced, By 
Frederick W. Taylor, M.E., and Sandford E. Thompson, 
§.B. London: Chapman and Hall, Limited. Price, cloth, 
21s. net. 
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RAILWAY MATTERS, 


THe making of an underground railway between the 
(iare Montparnasse and the Butte Montmartre, Paris, has been 
declared of public utility by the Freach Government, 


AccorDING to the statistics gathered by the Ministry 
of Ways of Communication, the Russian State Railways carried 
during 1904 119 million passengers and 137,460,318 tons of freight. 
The gross receipts amounted to £69,227,503. 


Tar Orléans Railway Company is trying a new engine, 
reported to make 129 kiloms, (= 75 miles) an hour, thus gaining 
14 hours on the total.distance between Paris and Bordeaux, nearly 
600 kiloms., or 372 miles, which will thus be run over in five hours, 


A SPECIAL officers’ train, consisting of an engine and 
four heavy cars, was run over the Pennsylvania Railroad from 
Pittsburg to Philadelphia, on April 30th, in six hours and twenty- 
five minutes, the distance being 353 miles, It is estimated that 
the stops consumed thirty-five minutes, 


Returns supplied by the management 
Frontier Railway give the total ber of p gers for the nine 
months of 1904 during which the line was open to the public as 
154,728, while the total amount of merchandise carried during the 
same period is put at about 20,000 tons. 


WE are informed that the Duke of Marlborough will 
preside at the concluding meeting of the Colonial Section of the 
Society of Arts on Tuesday afternoon, 23rd instant, when Sir 
Charles Metcalf will read a paper, illustrated with lantern views, 
on the *‘ Cape to Cairo Railway.” ‘The chair will be taken at 4.30. 


In the United States Court at Cleveland, Ohio, on 
April 26th, a suit was filed by the Government against the Balti- 
more and Ohio Railroad for a violation of the law requiring at least 
half the cars in every train to be equipped with power brakes and 
connected witb the engine for use. A certain train of twenty-five 
cars had only eight with air brakes working. 


Tur Cordoba and Rosario Railway Company is prepar- 
ing to extend its line from the present terminus in Rosario to 
Buenos Ayres, and work will shortly be commenced. This line, 
when completed, will be the third connecting Rosario with Buenos 
Ayres, and will be the means of connecting all the narrow gauge 
lines of the northern provinces with the port of Buenos Ayres. 


Tae London County Council on Tuesday, by large 
majorities, decided to purchase the unexpired term of the lease of 
the North Metropolitan Tramway Company and its stock for 
£436,000, and to proceed with the electrification of the system. 
he ultimate cost of the acquisition of the London tramway lines 
and their electrification is estimated at twelve millions sterling. 


A CaicaGo paper says that the Chicago and Alton Rail- 
road will hereafter allow engineers to earn only £28 a month and 
tiremen only £16. | When business is very heavy enginemen—paid 
by the trip—have been making as high as £40 a month, while the 
extra enginemen have earned very little. The new rule is 
designed to enable the extra men to earn living wages in dull 
seasons, 


THe number of fatal accidents on the Cape of Good 
Hope railways has greatly diminished. During the half-year 
January to June, 1904, 26 fatal accidents occurred on all systems, 
as azainst 89 for the year 1903. On the suburban line the con- 
tinued reduction in the number of accidents is very marked, the 
figures being 15 for the half-year January to June, 1904, as against 
45 for the same period in 1903, 


Tue Board of Trade have recently confirmed the 
Guildford Light Railways Order, 1905, authorising the construction 
of light railways in the parish of Stoke-next-Guildford, in the rural 
district of Guildford, and in the bo: h of Guildford, in the county 
of Surrey. Campbeltown and Mach ish Light Railway Order, 
1905, authorising the construction of a light railway in the county 
of Argyll, from Campbeltown to Machrihanish. 


Tue London, Brighton, and South Coast and Western 
of France Railways announce that the service of through corridor 
carriages and restaurant car between Dieppe and the Paris terminus 
of the Paris, Lyons, and Mediterranean Railway, will be extended 
on June Ist by the running of through corridor carriages of all 
three classes between Dieppe and Paris-Lyons~ Paris, Lyons, and 
Mediterranean Railway—in connection with the night service via 
Newhaven and Dieppe also. 


Tue actual length of the Pirwus Frontier Railway line 
now in use is about 126 miles—that is, about 111 miles from Pirzeus 
to Dadion, and about 15 miles of branch line from Skimatari to 
Chalcis. The line, however, is actually complete and ready for 
use as faras Bralo, a small town about 20 miles north of Dadion, 
and the management is only waiting permission from the Govern- 
ment to throw it open to the public, says the British Consul at the 
Pirseus. From Bralo to Lamia is only a short distance, but through 
mountainous country. 


A 40-mite section of the Formosan Government 

tailroad, from the Dakusui River north to Koroton, will shortly be 
out in operation. The entire line is eventually to run from 
Kilung, in the north, through the western portion of the island, to 
Takow in the south, and will then afford transportation facilities 
between the principal ports and the developed portions of the 
island. Two sections of the line are now in operation—one in the 
northern, and the other in the southern part of the island. The 
gauge is 42in., and the rails are of 60 lb, section. 


SEvERAL locomotives of the “ Atlantic” type are being 
built for the London, Brighton, and South Coast. Railway Com- 
pany to handle the fast expresses between London, Brighton, 
Eastbourne, and other South Ecast watering-places, The influence 
of Mr. Marsh’s appointment as locomotive superintendent is seen 
in the design, which will be similar to that of the Great Northern 
expresses, The cylinders, however, will be 18}in by 26in., and a 
broad fire-box slightly deeper than those of the Great Northern 
engines will be used. Five engines of this type are to be built by 
Messrs. Kitson and Co. 


Tue Ottawa correspondent of the Times reports that 
a Bill is now before the Dominion Parliament which, if adopted, 
will have a tendency to shake the confidence of British investors 
in Canadian railways, and especially in those of the province of 
Quebec, to which it particularly applies. The measure, which 
now stands for third reading in the eon of Commons, proposes 
to amend the Act respecting the jurisdiction of the Exchequer 
Court of Canada as to railway debts. It will have the effect of 
changing an English mortgage into a French hypothec, which is 
simply a preference claim on the proceeds of sale, whatever the 
amount may be. 


AN article in the Railroad Gazette on the “ Develop- 
ment of Railroad Shop Practice in the United States,” by Mr. 
M. K. Barnum, says that, in the erecting shop much necessary work 
has been cut out, and many ‘‘shop kinks” and handy devices are 
now used to reduce the cost of work. Small emery wheels are 
placed on work-benches at frequent intervals about the shop to 
reduce the amount of filing. Valve seatsare faced with a portable 
planer operated by air or electric motor, instead of being chipped, 
filed, and scraped to a full face-plate bearing, as of old, and they 
run fully as well, if not better. The same machine is also used to 
face back-cylinder head joints, instead of grinding them with oil 
and emery. Cylinders were formerly bored by hand-power in 
twelve to fifteen hours, but are now done in four hours with an 
air or electric motor, and a modern boring bar, 


of the Pireus 








NOTES AND MEMORANDA. 


An American inventor has taken out letters patent for 
a self-binding harvester, The specification embraces 166 claims ! 


Wartrr is nearly incompressible, but according to 
Professor Toit, if the water in the ocean was not compressed as it 
is by its own weight, the level of the sea would be 116ft. higher 
than at present. 


AccorDING to statistics just issued, the population of 
Belgium at the cnd of 1904 was 7,074,910, the proportion of 
females being slightly ia excess of males, The increase during the 
year was, in round numbers, 90,000. 


Atuminium foil is used largely as a substitute for tin 
foil. _ One kilogramme (2-2040 lb.) of the metal is spun into 
32 square metres of thin sheet. Some of the sheets adhere 
together, and these are worked into powder. 


Tue Statistical Bureau of the Council of Metallurgists 
of South Russia announces that during the last six months the 
output of coal in that region amounted to 9,047,620 tons. Ia 
1894 the total production of coal in the Russian Empire was 
8,146,000 tons. 


In the period between 1868 and 1902 Canada expended 
about £12,500,000 on canals. The total length of her system is 
comparatively short, being no more than 74 miles, of which about 
27 miles belong to the Welland, and about 34 miles to the Lachine, 
Soulanges, and Cornwall Canals. The total annual revenue 
hitherto received has also been comparatively unimportant, the 
maximum of any single year having been £102,200 so far back as 
1874, while the revenue in 1902 has only been about 60 per cent. 
of that figure. 


Tue water tunnel of the British Columbia Electric 
Railway Company’s system was completed last week. This tunnel 
is 24 miles in length, and will place no less than 35,000 horse-power 
at the company’s disposal. It is fed by Lake Coquitlam, and, after 
passing through Lake Beautiful, descends a spur of the Cascade 
Range of the Rocky Mountains, 3400ft. in height. In 12,775ft. it 
has a fall of 32ft., and its sectional area measures 81 square feet in 
the form of a square. From Lake Beautiful to the power-house is 
410ft. Electrical transmission is effected by overhead wires. 


AN attractive field for the development of wireless 
telegraphy has been opened by the organisation of the Panama 
Canal project, and the Bureau of Equipment of the Navy Depart- 
ment has under consideration the feasibility of establishing wire- 
less connection between New Orleans and the isthmus, says the 
Army and Navy Journal, \f practical trials shall show that wire- 
less communication between these points can be maintained, the 
fact will be one of obvious importance in the organisation of 
the a of the canal and to the signal service of the navy in 
general. 


THE report on the condition of the metropolitan water 
supply during the month of March, 1905, by the Water Examiner 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 113,894,878 gallons ; from the Lea, 48,281,376 gallons ; from 
springs and wells, 42,232,302 gallons ; from ponds at Hampstead 
and Highgate, 238,470 gallons. The daily total was, therefore, 
204,647,026 gallons for a population estimated at 6,682,876, repre- 
senting a daily consumption per head of 30-62 gallons for all 
purposes, 

Tue new battleship Dominion, the first keel plate of 
which was laid on May 23rd, 1992, at the works of Messrs. Vickers, 
Sons and Maxim, of w-in-Farness, has been reported ready 
to carry out her acceptance trials. The Dominion is a battleship 
of 16,350 tons displacement, and is fitted with engines of 18,000 
horse-power, propelling her ata speed of 18-5 knots per hour. She 
is armed with four 12in. breech-loading guns, four 9-2in. breech- 
loading Sana ten 6in. guns, and twenty-eight small quick-firing 
guns. er cost, including armament, will amount to nearly 
£1,400,000, 

A LARGE floating target, for the use of land batteries in 
New York harbour, has mn launched at the navy yard, New 
York. Itis 12ft. square. It is built throughout of steel and of 
the same thickness as that used in a battleship below the water- 
line. The target is intended to bine both a target for practice 
and an experiment to determine the effect of shots from shore 
batteries on that portion of battleships below the water-line and 
unprotected by plate armour. The target has been constructed 
with water-tight compartments and double bottoms, and will be 
fitted with pumps, so that it will be as nearly as possible like the 
hull of a battleship. 


In giving further particulars of the comparative trials 
of the French submersible boat Aigrette and the submarine Z, Z< 
Yacht states that the want of s was the. weak point in both 
vessels, The Aigrette made 8-72 knots on the surface instead of 
9-25, and 6-33 knots when submerged instead of 6-7. The Z only 
attained 8-3 knots on the surface instead of 11 knots, and 4 knots 
when submerged in place of 7-46. The times taken for submersion 
were, in the first trial, Aigrette, 4 min. 30 sec.; Z, 5 min. 30 sec.; 
second trial, Aigrette, 4 min. 14 sec.; Z, 4 min. 30 sec.; 
third trial, Aigrette, 5 min. 50sec.; Z, 10 min. ‘lhe last 
trial was the fairest test, as the order to submerge was given by 
surprise. 

Tue success of the International Congress on Mining, 
Metallurgy, Geology, and Applied Mechanics, to be held from 
25th June to Ist July next, in connection with the Litge Exhibition, 
is now ensured, for the Committee of the Litge Engineers’ Associa- 
tion, appointed to organise the Congress, has already enrolled more 
than a thousand members, and the amount received for subscriptions 
exceeds £1200. The Union des Charboonages, Mines et Usines 
Métallurgiques de la Province de Litge will invite the members to 
a banquet, and a grand artistic féte is to be given, at which the 
music of Liége composers will alone be performed by Lidge 
executants, ‘I'he International Petcoleam Congress is also to be 
held at Ligge at the same time. 


Tue board appointed by the Chief of the United States 
Bureau of Ordnance to investigate the recent accident on board 
the Iowa, when the muzzle of an Sin. gun of the old style blew off 
during target practice, has reported that there were few features 
in this accident which differed from the previous accidents with 
the 8in. guns on board this ship. Hereafter, says the Army and 
Navy Journal, the powder to be used in these guns will be of a 
kind that burns more rapidly than the regulation smokeless 
powder, thus lessening the pressure on the muzzle of the guns 
which were built for brown powder, and are incapable of standing 
the increased muzzle velocity obtained by the improved smokeless 
powder, It is believed this change will prevent further trouble. 


THE average annual quantity of tin-scrap collected in 
the United States is between 20,000 tons and 30,000 tons, and about 
24,000 tons are treated in that country for recovery of the tin, the 
remainder being sent to Germany. The principal recovery works 
are located at Chicago, Cleveland, and Jersey City. The scrap, 
pressed into bundles weighing 250 1b. each, fetches about £2 14s. 
per ton in New York ; the average amount of tin contained in it 
is only about 2 per cent. Up to the present, in the United States 
little or no attempt has been made to collect and de-tin the old 
cans found in the refuse of all large cities. The recovered tin 
from the clean cuttings and scrap has a value of 25 cents per pound, 
and the remaining iron has a sale price of £2 16s. per ton when 
quite free from tin, 








MISCELLANEA. 


THe question of connecting St. Petersburg with 
Helsingfors by telephone is now engaging the attention of ths 
authorities. 

Not much has been done yet in the Argentine Republic 
with regard to the handling of grain in bulk, except in the ports, 
as there are no elevators in the country districts. 


AN inquiry has been held into an application of the 
Derby Corporation for sanction to borrow £30,000 in connection 
with their scheme of sewerage and sewage disposal. 


Tue formal opening of the Widnes and Runcorn trans - 

pais bridge has been fixed for Monday, the 29th of May. The 

ridge was thoroughly tested on May 9th and 12th, Dr, E. Hopkin- 
son superintending the tests. 


A coop deal of work has been done in the past year, 
and more is being done, with regard to electric tramway traction 
in the Argentine Republic, The results are said to be most satic- 
factory to the companies and to the public. 


A company has just been formed in St. Petersburg for 
the purpose of organising a service of motor cars between the 
capital and the adjacent suburbs and villages to which so many 
citizens remove their households during the summer months. 


Tue Special Commission appointed by the Belgian 
Chamber of Representatives to examine the Bill forbidding the 
use of white lead in house painting has adopted the measure with 
unanimity, and there is every probability of its passing into law. 


WE understand that the Krupp Works at Essen have 
received so many orders of late that the number of men now 
employed in them is no less than 30,400, and another 3000 men 
will have to be taken on soon. As there is a lack of dwelling 
accommodation, barracks are being built for the unmarried men. 


ANOTHER water supply scheme for Dunfermline has 
been adopted. It provides for filters at Craigluscar reservoir, and 
a storage tank with a capacity of two million gallons at Glassie- 
barns, into which the overflow from Glensherup would be discharged. 
The -_ of the undertaking is estimated at between £8000 and 


One hundred and twenty-nine motor cars were imported 
into the Argentine Republic in 1904, an increase of sixty-seven 
over 1903. ‘The demand will continue to increase, as they have 
been used — a the country roads. (ae car successfally 
crossed the Andes. They are being imported for the use of the 
post-office, fire brigade, and the city ambulance. 


It is reported that arrangements are in progress for the 
establishment of a wireless telegraph station at Machrihan‘sh, 
Argyll, for the transmission of messages by the Marconi system. 
Ground has been acquired in the vicinity of Losset, but the site 
has not been finally decided upon. The tower for the dispatch 
and reception of messages will have an elevation of 400/t. 


REPLYING to a question in the House by Major Seely 
as to whether the work of installing wireless telegraphy on the six 
lightships for life-saving purposes had now been commenced, Mr. 
Bonar Law, secretary to the Board of Trade, replied that the 
agreement with the Marconi Company had been finally settled, 
and the work of installation was being put in hand forthwith. 


Tue Governor of Upper Senegal and the Niger, now in 
Paris, is occupied with the projected telegraph line which, 
traversing the Sahara, is to connect Algiers with Timbuctoo, and 
eventually Lake Tchad. Starting from Taourvit, last 1e’egraph 
station on the South Oran Railway, the new line will pass by 
Timissao, Sao, and Zinder, and the cost is estimated at six million 
francs (= £240,000). 


On Thursday, May 11th, a further trial took place of 
the destroyer Garry, built by Messrs. Yarrow and Co., which has 
a somewhat novel form of hull. The object of the trial was to 
ascertain the manceuvring qualities of this vessel. It was found 
that at high speed she turned in a smaller circle than other 
destroyers built by the sane firm, but at slow speeds she took a 
larger circle to turn in. 


Tue largest contract on record for the supply of coal 
is that between the Pittsburg Coal Company and the United States 
Steel Corporation. The deliveries under this contract will extend 
over twenty-five years, and the total quantity required will be 
between 200,000,060 and 250,000,000 tons. Payments will be made 
on a sliding scale, fixed yearly, and based on the wage rate for 
mining in the Pittsburg district. 

Water power is being used to an increased extent in 
Mexico for agricultural and industrial purposes. During the 
past twelve months, concessions have been granted for the 
appropriation of 12,224 litres per second from the rivers Ameca, 
Fuerte, San Lorenzo, and Castillo de Vaca, for irrigation ; and of 
52,150 litres per second from the rivers Angulo, Lerma, San 
Gerénimo, Atoyac, Nexapa, Conchos, and Baluarte. 


A TELEGRAM from Quebec states that the Dominion 
Government vill spend £600,000 in fortifying and making impreg- 
nable the city of Quebec, and that work will be begun néxt 
month. The principal of the new fortifications will be at Beau- 
mont, nine miles east of Quebec, and one on the south shore of 
the St. Lawrence, commanding the approach to the city. The 
present fortifications at Quebec and Levis will also be strengthened. 


Tue problem of aérial navigation has been solved! 
And by what simple means! All that is required is a long line 
stretching indefinitely over lake, river, sea, mountain, meadow, 
and city, ata suitable height to avoid obstructions, a car and a 
balloon ; support the car from the balloon, and attach it by a suit- 
able trolley to the rope, provide motive power for driving it— 
gravity may help you—and the thing is done. Such is the 
aérovoie of Dr. Federico Sacco, of Turin. 


THE immense waste heaps, composed principally of 
sulphate of lime, which are to be seen at many of the chemical 
works in England, are to be utilised in making a new white cement. 
According to the Cement Age, the process consists of re-crystallising 
this waste into a patent white cement, which gives a perfectly 
smooth, surface, with a polish like glass, and just sufficiently 
porous to take paint. The cement has been tested at the Hydraulic 
Cement Works, and it created much surprise by standing a tensile 
strain nearly equal to their best hydraulic cement, 


THE memorandum prepared by the Labour Department 
of the Board of Trade on the state of the labour market in April 
says that on the whole employment showed little change in 
April. The net effect of all the changes in rates of wages 
reported in April was an increase in wages of over £250 week, 
The principal changes reported were increasés affecting 3500 blast 
furnace men and labourers in Scotland and nearly 1400 puddlers 
millmen, &c., in South Wales and Monmouth, and a decrease 
affecting 1800 slate quarry men and labourers in North Wales. 


PRELIMINARY steps are being taken to commence the 
manufacture of iron in Natal for local consumption, says the Natal 
Mercury. A syndicate have applied for, and are reported to ‘have 
obtained, a grant of land at Newcastle for the purpose. This town 
has been selected owing to its proximity to the coal mines, The 
nature of the company’s operations will have no connection, at the 
present stage, with iron mining, the capital required for such an 
equipment being considered prohibitive during the present 
depression, but the intention is to purchase iron ‘‘ scrap,” which is 
furnished in large quantities in South Africa. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHavs, 7 Kump/gasse, Vienna, 
OHINA.—K&LLY AND Waxsu, Liuirsp, Shanghai and Hong Kong. 
FRANCE.—Bovveau AND OmEVILLET, Rue de la Banque, Parisi 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin, 
F, A. Brockxuaus, Leipzic ; A. Twerrmeyer, Leiptic, 
INDIA.—A. J. ComBripar AND Co., Railway Bookstalls, Bombay, 
ITALY.—LoBsCHER AND Co., 807, Corso, Rome ; Booca Faunus, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama, 
Zz, P. Manuva anv Cc., 14, Nihonbashi Tori Banchome, Tokyo. 
RUSSIA. * RickER, 14, Nevsky Prospect, 8t. Petersburg. 
§, AFRICA.—Wm. Dawson & Sons, Limirep, 7, Searst. (Box 489), Capetown 
Gorpow anv GotcH, Long-street, Capetown. 
R. A. THOMPSON AND Co., 88, Loop-street, Capetown. 
Mg ©. Jura anp Co., Capetown, Port Blisabeth, Johannesburg 
Bast London, Grahamstown, King Williamstown, Stellenbosch 
Hanpew House, Limirep, Kimberley. 
Apams AnD Co., Durban and Maritsburg. 
AUSTRALIA.—GoRDOW AND Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. THomMPsON AND Co., 180, Pitt-street, Bydney ; Melbourne 
Adelaide and Brisbane. 
TuRNER AND Hewperson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprtow awp Co., Auckland ; Onaic, J. W., Napier, 
OANADA.—Montreat News Co., 886 and 888, 8t. James-street, Montreal. 
Torowto News Co., 42, Yonge-street, Toronto, 
UNITED STATES or AMERICA.—Iwrernationat News Co., 88 and 
85, Duane-street, New York ; SuBacRiption Nuws Co., Chicago. 
STRAITS SETTLEMENTS.— Keiiy anv Waan, Limitep, Singapore. 
OBYLON.—WiusavaRTws 4ND Co., Colombo. 
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SUBSCRIPTIONS. 


Tar Exutneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred jo 


supplied direct from the office on the folluwing terms (pai 
advance) ?— 
Half-yearly (including double number) .. £0 14a, 6d, 
Yearly (including two double numbers) . £1 9. Od. 


CLora Reavine Cases, to hold six issues, 2s. oa each, post free 2s. 10d. 


If credit ovcar, an extra charge of two shillings and sixpence per annurc 
will be made, 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Fo’ Subscribers paying in advance at these rates 
will prone Tus Esnainger weekly and post free. Subscriptions sent 
by Pust-office Order must be made payable = Tas Enoingeer, and 
accompanied by letter of advice to the Publisher. 


Tas Paper Corr Tuicx Parser Corr 
Half-yearly .. .. £0 Re. re pm -yearly . £1 z= 8d. 
Yearly oe £1 16s. 0d. (The diff oA £2 6d. 
difference to cover extra aaa 
ADVERTISEMENTS. 


“m7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words: When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single adverti-ements from the country must be ied by 


TO CORRESPONDENTS. 


4a In order to avoid trouble and confusion we find it necessary to inform 
corre oe ee Ce eee te eee and intended 
for insertion in this column, must in all cases by a large 
envelope legibly directed by the writer to Fraser and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 
7 All letters intended for insertion in Tam Enoinegr, or containing 
, should be y the name and address of the writer, 
not necessarily for lication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 
427 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPL. 


W. D. W. (“ardiff) —See Reynar Wilson's ‘Mechanical Railway Sign ~ 
ae published by the Auilway Engineer, 3, Ludgate Circus-buil 


P. > "(Garrogate).— We think you wiil be able to get the apparatus 
decribed in your letter frum Messrs. Clark W. Harrison, 96, Middlesex: 
street, London, 

A. J. (London).— You will be able to obtain all information regarding 
the machines about which you inquire from the Acme Lathes and 
Products Company, Limited, Traffsrd Park, Manchester. 

T. F. R. (New Barnet).—Special arrangements for the education of 
apprentices are in force at the Scotia Marine Engine Works, at West 
Hartlepool; at Palmers, Jarrow-on-Tyne ; at Clarke- Chapman’ 8, New- 
castle-on- Tyne ; and at the Nine Elms Works of the Londun and South- 
Western Railway. Of the latter system you will find full particulars 
in our issue of June 26th, 1903; and of the Scotia system in our issues 
of July 10th and November 18th, 1908. 


INQUIRIES. 


WILLIAMS’ PATENT LEVER BOXES. 
Sir,—I should be obliged if any of your readers could tell me the name 
and address of the makers of Williams’ patent lever boxes. 


May 17th. O. anv K. 








MBETINGS NEXT WEEF. 


Rovat Instirutiow or Great Britain.—Friday, May 26th, at 9 p.m. 
Discourse ‘* The Development of Spectro-chemistry,” by Professor Julius 
Wilhe m Briihl, Ph. D., Sc D , Hon, Mem. R.1. 


Tue InstiTuTION oF EvecrricAL Exoingers.—Thurada: ee 25th, at 
8pwm., at the Society of Arts, John-street, Adelphi, bia | 
general meeting. “ Wireless Telegraphy Measurements,” A W. Dudde 
and J. E. Taylor. 

Tue InstiruTion oF Civit ENGINEERS: NEWCASTLE-UPON-TYNE ASSO- 
CIATION OF StuDENTS.—Thursday, May 25th, at 2.50p.m. Visit to inspect 
the Carville ee Station of the Newcastle-on-Tyne Electric Supply 
Company, Lim 

Society oF «a May 22nd, at 8 pm. Cantor lectures: 
“The Uses of Electricity in Mines,” by Henry Willock Ravenshaw, 
Assoc. M. Inst C.E., Mem. Fed. Inst. Min. Eng. Tuesday, May 23rd. at 
4.80p.m. Colonial Section. ‘The Cape to Cairo Railway,” by Sir Charles 
H. Metcalfe, Bart., M. Inst. C,E. Weinesday, May 24th, at 8 p.m. 
Ordinary meeting. “Modern Lightning Conductors,” by Killingworth 
Hedges, M. Inst. C.E., Hon. Sec. to the Lightning Research Committee. 








a Post-office Order in payment Alternate advertisements will be 
inserted with all’practical regularity, but regularity cannet be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be insert:d unless deliver:d before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Taw ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 
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PUBLISHER’S NOTICES, 


With this week's number is issued, as a Supplement, a Two- 

” Engraving of a Compound Express Locomotive, Oriet Northen 

Railway. very copy as issued by the Publisher includes a 
pa ws Supplement, and subscribers are requested to notify the “Vas 

ld they not receive it. 

*.” If any subscriber abroad should pec gh THE ENGINEER in an 
imperfect or mutilated condition, he will — giving prompt 
information of the fact to the Publisher, name of the 
Agent through whom the paper is i obtained Such inconvenience 


if suffered, can be remedied by obtaining the paper direct from 
this office, 
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THE MEDITERRANEAN MOTOR BOAT RACE. 


TE race of motor boats from Algiers to Toulon 
is not calculated to do much to advance the interests 
of this type of craft. After the unsatisfactory per- 
formances of the light racing boats at Monaco, it 
was hoped that the conditions laid down for a con- 
test across the Mediterranean would induce builders 
to pay some attention to the practical requirements 
of a petrol boat instead of seeking to crowd as 
much engine power as possible into the lightest 
hulls. The problem was apparently a simple one. 
The builder had to turn out a boat sufficiently pro- 
tected by a deck and propel: it by an internal com- 
bustion engine from Algiers to Port Mahon, in the 
Island of Minorca, a distance of 195 nautical miles, 
and thence to Toulon. : Under ordinary conditions a 
boat with well-protected engines of moderate power 
would have a better chance of coming successfully 
through such an ordeal than a light racing craft of 
which the high-powered engines are more liable 
to give trouble. 

It was for this reason that so many builders 
who ‘entered vessels for the Mediterranean race 
withdrew at the last moment, leaving only seven 
boats: to start from Algiers. . Among these 
some had been specially constructed for the 
race, such as the yacht Mercédés-Mercédés, the 
cruiser Camille, and the fine yacht Quand Méme, 
belonging to the Duc Decazes. Mercédés C P 
was the same that competed at the Monaco meet- 
ing, as also was the little Italian racing craft Fiat. 
Malgré Tout was a small yacht to which an internal 
combustion engine had been fitted, and Heracles 
was an ordinary fishing smack in which the small 
engine was only used very occasionally. As the 
promoters announced that the boats would only be 
run in a calm sea, it did not appear as if they would 
be put to any serious test. It was intended to show 
the ability of the boats to run long distances with their 
engine power rather than to prove their seaworthi- 
ness. This might have been done equally well 
without racing the boats across the Mediterranean 
and mobilising a whole fleet of destroyers and 
cruisers to keep them company. So careful were 


the organisers to allow the boats to cross under the 
most favourable conditions possible, that the start 
from Algiers was delayed for two days until the sea 


racing boat Fiat, which was able to reach Port 
Mahon in about thirteen hours, but despite these 
satisfactory conditions all the other competing craft 
met with trouble—two of them, Malgré Tout and 
Heracles, having to be taken in tow for a part of 
the way. The Mercédés boats stopped several 
times, and the Camille alone besides the Fiat 
showed up successfully on the first run. Fiat 
was the only boat that was not decked over, 
and she entered Port Mahon half full of water, 
from which it may be concluded that had the sea 
been at all heavy she would never have reached the 
end of the first stage. The following day the 
mistral began to blow, and kept the vessels in Port 
Mahon for four days. On Saturday morning the 
wind seemed to have blown itself out, and in a 
calm sea all the seven boats started for Toulon. 
About 20 miles out the competing craft encountered 
a heavy sea, when Fiat shipped so much water 
that she had to be hoisted on board one of the 
destroyers. This was the beginning of what 
threatened to be a catastrophe. A heavy drop-.of 
the barometer presaged the oncoming of a storm, 
and in a very short time the mistral blew in all its 
fury over the Gulf of Lyons, placing the crews of 
the motor boats in a position of extreme peril. The 
destroyers immediately set about the work of 
rescue. It was with the greatest trouble that the 
crews of the foundering boats could be got on 
board, while it was only after two hours that the 
yacht Kleber was able to save the crew of the 
Camille. Attempts to rescue them with a boat 
failed. The commander of the Kleber thereupon 
bore down on the Camille and took the crew on 
board with the aid of ropes and ladders, though in 
doing so a hole was knocked in the motor boat, 
which went to the bottom. In most cases attempts 
were made to take the little craft in tow, but owing 
to the high seas running they had to be cut adrift. 
At one time there were grave fears for the safety of 
Quand Méme and its convoyer, the destroyer 
Arbaléte, which, having cut away the boat, 
eventually arrived at Corsica. Every boat sank in 
the storm with the exception of Fiat, which was 
carried into Toulon by her convoyer. 

On the face of it this disastrous ending would 
seem to confirm the impression that there is some- 
thing inherently wrong in the present designs of 
motor boats. Nevertheless, it cannot be said that 
the unsatisfactory results of the race prove the 
failure of the petrol craft. So far as can be judged 
they rode in the storm as well as any other boats of 
their size could. be expected to do. Had the con- 
ditions been otherwise, there is no reason for 
supposing that the second stage of the race wonld 
not have been a repetition of the first, and the 
experience gained by the running of the boats 
between Algiers and Minorca is sufficient to show 
that the efforts to produce seaworthy craft have not 
been altogether successful. Excepting the 9 m. 
Fiat, which could have no pretension to navigate 
anything but calm seas, the yachts and cruisers 
seemed to be fairly seaworthy, ard the way some of 
them rode the storm until they were sunk in 
collision or cut adrift is a decided point in their 
favour. The troubles with the majority of the boats 
did not arise so much from deficiencies of design as 
from the frequent stoppages of the engines. The 
motors have necessarily to be entirely enclosed if 
they are to be protected from the water that is 
shipped when travelling at high speeds, to say 
nothing of the necessity of decking ove the boat so 
as to render it proof against bad. weather. An 
engine running in such a confined space cannot 
work satisfactorily owing to the difficulty of getting 
a suitable air supply from an engine-room where 
the atmosphere very soon becomes vitiated, and, in 
fact, the petrol fumes caused a serious inconvenience 
to those on board when everything had to be shut 
down on the second day to keep the boats afloat. 
We do not know that the irregular running of 
motors was in any way due to the carburetters. 
This is a point that is often insisted upon as 
militating against the use of petrol engines on 
boats. But if such difficulties should be experienced, 
apart from the lack of air in small engine-rooms, 
there is no reason why suitable carburetters should 
not be devised for marine purposes. The Mediter- 
ranean race has done little except to emphasise 
the defects of the motor boat, and to show that 
there is a great deal yet to be done before it can 
become sufficiently trustworthy for over sea 
journeys. 


GERMAN SHIPBUILDING. 


TxHE fact that the United Kingdom continues to 
maintain the preponderating influence in the ship- 
building trade of the world should not cause any 
one to overlook the extreme probability of Germany 
becoming a formidable competitor in international 
markets in the course of the next few years in this 
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ments of industry at the present time. Although 
the tonnage of merchant vessels produced in the 
United Kingdom in 1904 was five times the output 
of the United States, which country occupies the 
second position as a shipbuilding nation in the 
world, and was six times the registered tonnage of 
the vessels built in Germany last year, there seems 
every prospect of the latter country advancing to 
the second rank in two or three years if one may 
judge from the developments now proceeding in the 
Fatherland. It is about thirty years since the 
German ironworks first commenced the production 
of plates and other shipbuilding materials, and 
both the rolling mills and the shipbuilders have 
made considerable progress since that time. The 
policy of allowing these materials in the past—and 
also under, the new German tariff in the future— 
to be imported free of duty when required in con- 
nection with the construction or repair of ocean- 
going vessels, has not in any way interfered with 
the development of the rolling mills on the one 
hand, while it has stimulated the activity of the 
shipbuilders on the other. In fact, if an import 
duty had been imposed in recent years it would 
have had the effect of restricting the opera- 
tions of the shipbuilding yards by rendering 
them liable to pay the high prices which would 
have been demanded by the native producers, 
and at the same time it would have weakened 
the competitive powers in international markets. 
Moreover, the imposition of a duty would have 
caused the German shipping companies to have 
reverted, to a large extent, to British builders 
in order to meet their requirements in the matter 
of new vessels, while, if the duty were applied to 
the ships themselves, the German idea is that the 
companies, although being really Teutonic, would 
evade the impost by becoming domiciled as English 
undertakings. In these circumstances, and also in 
view of the interests of the producers of shipbuild- 
ing materials not having been prejudicially affected 
by the free imports, the policy of free trade has 
been practised by Germany in the past, and is to 
be continued in the future, although free imports in 
this respect will soon become merely a nominal 
term, if it is not so already. 

The object of allowing shipbuilding materials for 
ocean-going vessels to be imported without the 
payment of any duty may be said to have now 
nearly been accomplished. The facilities afforded 
in this direction have, on the one hand, permitted 
the shipbuilders to establish themselves on a sound 
financial basis, with a tolerably large number of 
orders regularly on hand for new construction, and 
also for equipment in regard to boilers, main engines, 
and auxiliary machinery, which branches have been 
built up in connection with several of the yards ; 
whilst, on the other hand, time has enabled the roll- 
ing mills so to extend their plant as to be all- 
sufficient for the needs of the consuming indus- 
try. It was recognised over eight years ago 
that having regard to the development of the large 
iron and steel works in the West of Germany, the 
only requisite gradually to squeeze out foreign 
shipbuilding material was to grant exceptionally 
favourable railway rates for the transport of 
the mil! products of the works in Westphalia and 
adjoining regions to the shipbuilding yards on the 
coast. We were not aware until quite recently how 
far this recognition had penetrated the minds of all 
parties interested in the question; but this is quite 
immaterial now the fact has been elicited that since 
the year 1897 the Prussian State railways have 
granted facilities for the carriage of material to the 
shipbuilding yards at the rate of one farthing per 
ton per mile for distances exceeding 248 miles. 
This fact explains what has hitherto been not quite 
intelligible, namely, the reason for the gradual 
reduction in the quantity of iron and steel imported 
for the coast shipbuilding yards during the past five 
or six years, and which has almost reached a 
vanishing point. 

Tt will be understood that the exceptionally 
favourable railway rates granted by the Prussian 
State railways in recent years have practically 
counterbalanced the advantages of the free importa- 
tion of shipbuilding materials, or, at all events, the 
fact is demonstrated by German official statistics 
which it will be unnecessary to reproduce on the 
present occasion. But, in addition to low rates on 
State railways, there are two other points which 
will probably have an important effect upon the 
shipbuilding trade of Germany in the future. The 
first is the tendency of large firms either to absorb 
shipbuilding yards—as, for instance, the transferof the 
Germania yard to the Krupp Company—or for ship- 
building concerns to participate financially in steel- 
works, as the Howaldt Works of Kiel in the new 
Rendsburg Steelworks and Rolling Mills. In the 
second place, all the principal producers, as was 
predicted in our issue of March 3rd, have banded 
themselves together in the form of a syndicate 





which has been constituted as a company under the 
title of the Schiffsbaustahlkontor, with headquarters 
at Essen, for the purpose of promoting the use of 
German steel in German shipbuilding yards and 
advancing the export trade. 


LOCOMOTIVE FIRE-BOXES, 


WHEN we read Mr. Rous-Marten’s articles on 
locomotive performance it is difficult to resist the 
conclusion that there is really no tangible limit to 
the development of this wonderful machine. Mr. 
Rous-Marten, it must be remembered, has been 
chronicling in our pages for many years the achieve- 
ments of the locomotive engine at this side of the 
Atlantic. Fifteen or even twenty years ago he had 
a good deal to say about wonderful work done then. 
When we look back on the past in the light of the 
present, we areapt to think more of thecomparatively 
apparent insignificance than of the real magnitude 
of the tasks then accomplished. Is it possible that at 
the end of the next ten years such work as that 
recently done on the principal main lines of the 
kingdom will also be regarded as small when judged 
by the locomotive performance of 1915? 

The key to the whole position is, after all, the 
fire-box. Our engines may be what we please, but 
unless they are supplied with enough steam the re- 
sults of no design can be satisfactory. We do not 
propose just now to say anything about the loco- 
motive boiler as it might be, we shall confine our 
attention to it as it is. The most interesting thing 
about it is that it isan endless source of expense 
to the railway companies and of worry to every one 
who has to do with it. Some other generator 
would have taken its place long ago were it not for 
the transcendent merits: which it really possesses. 
The defect of the boiler is that it undergoes _— 
and unavoidable deterioration. Cylinders, valve 
gear, frames, wheels, axles, bearings, all last for 
many years. Their upkeep demands little expense 
or demurrage. But the inner fire-box is an endless 
source of trouble. In hard work a copper box will 
not last more than three years without heavy 
repairs; and, so far, no one has succeeded in making 
it et much longer. The heat of the fire is extremely 
intense ; the thickness of water at each side is very 
small. Expansion and contraction are continuously 
going on. The mechanical action of the cinders to 
which the coal is quickly burned grinds away the 
plates and rubs off the riveted heads of the stay 
bolts. The copper deteriorates in character ; all the 
conditions are destructive. It is not remarkable 
that locomotive superintendents witb one voice 
lament the shortcomings of the fire-box, and appear 
to have given up in despair all but a few sporadic 
attempts to get something to take its place; and 
be it noted that the alteration of form, such as the 
substitution of a corrugated cylinder, or the intro- 
duction of water tubes, has not hithertc affected 
general railway practice ; and so the normal fire-box 
is now to all intents and purposes, and in every 
country where there is a railway, that which it was 
half a century ago. 

There are two points of view from which the 
question involved may be studied. We have first, 
and before all things, the necessity for mechanical 
efficiency. No matter at what cost, the engine 
must do its work. The result is not easily secured 
with a grate which is little more than a yard wide. 
No matter what the engine has to do, the grate area 
is limited to about 25 square feet, unless a radical 
change is made in the design, and the fire box, 
instead of being deep is made shallow, and is spread 
out over the side frames and trailing wheels. This 
mode of construction has never found favour in 
Great Britain or Ireland, and is, indeed, not well 
suited to the large and excellent coal burned on 
British railways. Difficulties have, however, been 
surmounted in a very remarkable way, and boilers 
steam quite well. -But whatever the mechanical 
success of the locomotive boiler, it is a deplorable 
fact that it is extremely expensive, and, therefore, 
from the second point of view, it is desirable that 
some change should be made. The cost of the 
upkeep of the fire-box of a locomotive is out of all 
proportion greater than that of any other portion 
of the entire machine. In these days it is above 
all things desirable to keep down working expenses 
on our railways; and no doubt directors would 
hail with delight any improvement which bid fair 
to reduce outgoings and increase dividends. What 
is the direction in which a change may be sought 
with some hope of success ? 

The paramount defect of the locomotive fire-box is 
that it is much too small for its work. Some years 
ago it was suggested in these pages that it might be 
found well worth while to try a water-tube boiler of, 
say, the Yarrow type. We are disposed to think 
that a large measure of success might be attained 
with such a boiler. But, leaving this on one side, 
we find that, with very few dissentients, it is 


admitted that an increase in the width of the water 
space at the sides of the box would do good. Jf 
the space had a width of, say, 4in. instead of Qtin, 
much would be gained, above all in reducing the 
cross bending stresses on the screwed stay bolts, 
The resistance of a stay, held at each end, and ex. 
posed to double flexure, probably changes inversely 
as the square of its length, and the molecular de. 
terioration of a 4in. stay’ bolt would proceed yery 
much more slowly than that of a 2hin. bolt. ; 

The molecular deterioration of the copper is no 
doubt hastened by over-heating and the violent 
stresses put on it in trying to bend the very rigiq 
short stay bolts. <A — plate may lie in the 
shops for years and yet no worse, so that de. 
terioration is obviously a result of the working con. 
ditions. It is certain, moreover, that the best and 
purest and dearest copper is also the least suitable 
for locomotive fire-boxes ; a rather bard plate stands 
better in every way. 

We are not dealing now with efficiency or steam. 
ing power, but solely with wear and tear and the 
cost of maintenance. Indeed, so obvious is the 
desirability of the large water space that nothing 
but an assured dire necessity entails the narrower 
space. It is held that grate surface is worth 
having at almost any sacrifice. There is no other 
excuse for the narrower water space, because the 
tube plate need not affect the question. If there 
is any difficulty because of the great diameter of 
the boiler barrel, then recourse may be had to Mr. 
Stroudley’s plan of “pocketing out’ the sides of 
the fire box just in proximity to the tube plate, 
But, after all, it is far from certain that a couple of 
inches of extra width of grate down each side is 
of such vital importance. Some very powerful 
narrow-gauge locomotives have to get on with 
grates which are far more contracted in width 
than any desirable widening of the water space 
on the normal gauge would entail. After all, 
so long as the burning fuel can get air enough, the 
dimensions of the grate are of moderate importance. 
Now, a very large proportion of the whole quantity 
of air needed is admitted through the fire door and 
scoop. All that need come through the grate is 
that required for the gasification of the coal. The 
combustion of the gas can best take place under the 
brick arch, and behind it in front of the tube plate. 
But, furthermore, we neéd not confine ourselves to 
the flat grate, a step grate would give a larger area 
for the introduction of air, or a basket grate, such 
as has long been suggested in these pages, might 
be used. 

Finally, we may say that our principal aim is to 
induce locomotive engincers to augment the width 
of water spaces with no sparinghand. Weare con- 
vinced that nothing available will do more to pro- 
mote durability and lower the cost of renewals and 
repairs. 
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ANOTHER COMMUNITY OF INTERESTS. 


TuereE has been established during the last few days 
the beginning of a unionism among dock owners which 
may at some future date prove a serious menace to the 
general trade of the country. We refer to the Bristol 
Channel Dockowners’ Association, formally launched at 
Cardiff a week ago. There has long been what one may 
term an “understanding ’’ between the general managers 
of the South Wales docks; they have met at odd times, 
and more or less informally talked over affairs of mutual 
interest, but we do not know that any united action was 
ever attempted until about a year ago. The general 
manager of the Taff Vale (who has been elected presi- 
dent of the new association) won his celebrated case 
against the Railway Servants’ Union without any outside 
help, and in the minor disputes the various dock managers 
have had in their own local spheres each has fought his 
own hand. The first step towards any closer union was 
when the Welsh dock companies sought the co-operation 
of Bristol and Sharpness in opposing the new dock 
regulations the Home-office sought to impose without 
making those inquiries which experts considered to be 
desirable. The co-operation was secured, Mr. Chester 
Jones was appointed to take evidence, and the regulations 
finally introduced were of a very different and less haras- 
sing character than those originally put forward. The 
Welshmen claim credit for this, and it would appear that 
they are justified in doing so. It is from this preliminary 
campaign that the new association has apparently arisen, 
and seeing that it embraces every dock in the Bristol 
Channel, it will be evident that we have here a body 
commanding large funds, dealing with an enormous 
amount of traffic, andin one trade, that of Welsh coai, 
occupying an unassailable position. The chief objects of 
the association, as set forth in the memorandum of con- 
stitution, are to promote or oppose any measures affecting 
the common welfare, whether legislative, departmental, 
or local. It will assist its members in the Law Courts or 
by arbitration, in clearing up disputed points affecting 
the common interest, and it will also distribute informa- 
tion of interest to its members. The last seems a 
comparatively mild object, and can only have been 
inserted, one might imagine, to draw attention from the 
more pugnacious character of its companions, For some 
description of pugnacity, or what customers of the docks 
may regard as such, is to be expected if the words of the 





newly-elected President on Friday are to be read in their 
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obvious sense. Looking to the future of the organisation, 
he said—* It would in any case be in a better position to 
make its influence felt than probably any other associa- 
tion of docks in the United Kingdom ; standing shoulder 
to shoulder, and presenting a firm front against attacks 
from outside, they would ‘secure for the great interests 
they represented that justice, consideration and fairplay 
to which they were in every way entitled.” These be 
prave words, but against whom are they directed ? 
Who is denying the docks of the Bristol Channel 
especially “that justice, consideration and fairplay to 
which they are entitled?” Is it the municipalities with 
their increasing rates? In brief, what is really at the 
foundation of this newest thing in the Community of 
Interest puzzle ? 


LIVERPOOL DOCKS AND FREIGHT CHARGES. 


An important arrangement has just been arrived at 
between the Mersey Docks and Harbour Board and the 
London and North-Western, Midland, Great Western, 
Great Central, Great Northern, Cheshire lines, and the 
Lancashire and Yorkshire Railways. It is common 
knowledge that Liverpool has suffered by reason of the 
assage of goods direct to Manchester, and thence to 
other inland towns through the Ship Canal. This traffic 
is slowly but surely on the increase, and no doubt the 
various bodies concerned have been largely influenced by 
this fact in coming to the agreement which we have just 
mentioned. The arrangement has a good deal of give- 
and-take in its composition, as is right and proper. The 
Docks Board is to connect the docks with the railways, 
while the railway companies will provide the wagons. 
For part of the time, at all events, the Dock 
Board will use its own engines for haulage pur- 
poses on its own lines and sidings. The agree- 
ment—which, by the way, will come into force next 
October—will last five years. There are to be consider- 
able reductions in the charges made both in the deck rates 
and town dues, and for handling of the goods. To take 
raw cotton for an example. The total charges per ton for 
this material at the Mersey Docks has hitherto been 
4s. 54d. According to the new schedule it is to be only 
2s. Tid. The difference is to be partly borne by the 
railway companies and pools by the Board. The pro- 
portions are to be 1s. paid by the former and 10d. by the 
latter. This proportion, however, does not hold good 
throughout the schedule. For instance, the reduction 
in the charges for grain is to be 1s. 7d. Only 9d. 
of this is to be borne by the railways, and 10d. 
by the Board. The schedule appears to have been 
worked out on a basis of possible economies. One 
party to the agreement can economise here, another 
there. There are to be considerable savings owing to 
more economic handling of the goods at the docks, and 
soon. Thus, it is expected to effect a saving in haulage 
expenses which will amount to 10d. per ton. Apparently 
the dock authorities, at any rate, are not to be out of 
pocket in the matter. It is not quite so clear what will 
happen to the railway companies, but, without doubt, 
they know what they are doing, for it is, so we gather, 
owing to their initiative that the agreement has been 
arrived at. Quicker handling of goods, and a better 
understanding between all the parties concerned, will no 
doubt tend to help in the economic handling of the goods 
after they leave the docks. In any event, the shippers 
trading with Liverpool will have considerable cause for 
self-congratulation. Undoubtedly they will benefit by 
the reduced charges, and it would not be surprising to 
find some of the traffic which has recently gone through 
the canal coming back again to Liverpool. 


THE FUTURE OF TRAMWAYS. 


Ir is in no sense remarkable that the extravagant 
scheme of the London County Council for the electrifica- 
tion of the North London Tramway system should have 
evoked ardent opposition. It contemplates an outlay of 
several millions, and the purchase of the five years’ lease 
of the company now working the lines for £120,000. 
The rent now paid is £30,000 a-year. It is evident that 
the lines are. being worked at a profit—which the 
L.C.C.’s lines certainly are not. But there is another 
aspect of the whole question which ought to induce 
sensible men of business capacity to pause. Tram- 
way propulsion is in a transition stage, and no 
one can say what five years may bring forth. 
With the conduit system many improvements are 
possible. Thus, high tension might be used in a way 
that public opinion in this country would not tolerate 
with overhead wires. But even electricity itself may be 
superseded. There is no longer need for hesitation in 
saying that the internal combustion engine may very well 
do all that electricity can do, save under strictly excep- 
tional circumstances, and that at an enormous saving of 
expense. The first cost of the installation of motor tram- 
cars would be very small indeed as compared to that 
which must be incurred by carrying out any system of 
electrification. The mechanical success of the motor 
omnibus may be regarded as settled. There is no reason to 
doubt that the petrol tramcar will be yet more satisfactory. 
The road resistance will, of course, be much less, so that 
for a given speed either far less power will suffice or a 
larger number of passengers may be carried. The one 
advantage special to the electric system is rapid accelera- 
tion. But there is no reason to doubt that all the speed 
needed can be just as well had with petrol engines. A 
trial on a large scale is being made at Shoreditch, as 
already mentioned in our columns, and the commonest 
dictates of prudence suggest that the London Council 
would have been well a a in refraining from such a 
costly undertaking until further information is available. 


AN EXPORT DUTY ON SWEDISH IRON ORE. 


Tar proposal of the Swedish Parliament to impose a 
duty on the exports of iron ore is a matter of interest to 


those producers of pig iron in Great Britain who are pur- 
chasers of the raw material from Sweden. Our blast 
furnaces now smelt 20,000,000 tons of iron ore per annum, 
about 6,000,000 tons of which are obtained from other 
countries. In 1904 no less than 4,648,000 tons were 
imported from Spain, thus leaving a balance of approxi- 
mately 1,352,000 tons to be apportioned to Sweden, 
Russia, kc. The aggregate exports of iron ore from 
Sweden exceeded 3,000,000 tons last year, and of this 
quantity the Gellivara and Kiirunavara mines were 
responsible for about 2,000,000 tons. The tonnage 
shipped from the port of Narvik alone reached 1,188,000 tons 
in 1904, of which 760,000 tons were forwarded to Germany, 
and 286,000 tons to Great Britain, whilst the remainder 
was sent to Belgium, I’rance and the United States. In 
the case of other ports the figures are not available, but 
this is not a matter of importance. It is, however, of 
advantage to note that the proposed export duty, which 
is at the rate of one krone or, say, 1s. 14d. per ton, is 
likely prejudicially to affect the interests of pig iron 
producers in Germany more than in Great Britain, 
because the Teutonic imports from Sweden now reach 
2,000,000 tons per annun, and certain Westphalian works 
have entered into contracts for the supply of ore from 
that country for a period extending over ten years. On 
the other hand, uhe imports of Swedish ore into Great 
Britain are probably only one-fourth of the quantity 
purchased by German pig iron producers, and the pro- 
posed duty would, therefore, be less keenly experienced 
in this country. The object of the suggested export duty, 
which will, it is expected, be carried at a joint sitting of 
both Chambers of the Swedish Parliament, is to secure an 
increased State revenue, and to promote an extension of 
the native iron and steel industry. The lack of native 
supplies of coking coal is, however, rather a serious dis- 
advantage in regard to the development of the iron trade, 
although this will probably not impede progress if it is 
really determined to build new works of the Lulea 
character. 


DAMAGE TO RAILWAY CARRIAGES. 


Tue general manager of the Caledonian Railway Com- 
pany demonstrated to the House of Commons Com- 
mittee on Workmen's Trains on Tuesday the damage that 
workmen do to railway rolling stock. It is a sad fact that 
the teachings of many eminent philosophers on the ways 
of human nature are rarely taken to heart. Buckle, to 
quote only one amongst several, has insisted on the fact 
that human nature is subject to regular definable laws 
just as surely as the facts of chemistry or physics. Now 
if an engineer, in defiance of all experience, should insist 
on making his fire-boxes of brown paper and his wheels 
of lead, we should deal-with him fittingly. We should 
say that he had defied or ignored very obvious facts and 
well-known laws. But when a general manager complains 
of the badness of human nature as exemplified by the 
travelling workman, and points to seventy-three window 
straps and fifty-seven check straps cut and removed in 
five weeks, we sagely nod our heads and agree with him. 
Yet he deserves little commiseration. If he is not convinced 
by a weekly tally of twenty-six straps cut that the temptation 
to remove such trifles for the sharpening of razors—or 
children—is more than the human nature of a workman’s 
train can stand, then we say he deserves the same criticism 
that we should administer to him if he made his carriage 
wheels of lead and asked for our sympathy when they 
failed. If the window strap and the check strap offend, 
get rid of them. They are anachronisms at the present 
day, survivals of the coach that may be fittingly replaced 
by better means. Human nature “i’ th’ lump” is no 
more to be bent from its appointed path than gravity, 
and instead of fruitless efforts to effect the impossible, the 
wise man takes other means to secure the end he wants 
—he puts on outside buffers, and adopts clips or friction 
gear to support his windows. 








THE EFFICIENCY OF SILENCERS. 





Tae use of silencers on motor cars has always been 
regarded as a disagreeable necessity, on account of their 
absorbing power through the resistance offered by the 
apparatus to the passage of the burnt gases. At the trials 
held in Paris two years ago, it was found that the best 
silencer absorbed no less than 11 per cent. of engine 
power. This was a high price to pay for silencing the 
engine, since it obviously meant that a motor destined to 
perform certain work must be at least 10 per cent. larger 
and heavier than if it were not fitted with a silencer. 
The working costs must also proportionately increase. 
Makers of silencers have therefore been endeavouring to 
lessen the resistance in their apparatus and with 
such a good effect that the majority of those presented 
at the trials in Paris recently only reduced the engine 
power by 5 per cent. While this showed that the 
designing of silencers has been making satisfactory pro- 
gress, the trials themselves revealed new facts tending to 
prove that silencers may actually be made to increase 
the engine power. When tested on a single-cylinder 
motor, the power absorbed was never less than 5 per 
cent. ; but when fitted to a four-cylinder engine the loss 
was often reduced to 2 per cent. and less, even though 
the volume of burnt gases passing into the silencer was 
more than double that discharged by the single-cylinder 
motor. Seeing that each of the cylinders of the bigger 
engine is of smaller capacity than the single-cylinder 
motor, it obviously follows that the lower resistance in 
the silencer must be due to the lower velocity of the 
burnt gases, the volume having little or nothing to do 
with the matter. The problem of the silencer is, there- 
fore, reduced to lessening the velocity of the gases instead 
of expanding them gradually by more or less ingenious 
devices. Pursuing this idea further, it occurred to the 
engineers of the Paris Automobile Laboratory, that if the 
efficiency of a silencer can be increased by simply reducing 
the velocity of the gases itis quite probable that a resistance 








is offered by the atmosphere when the exhaust is dis- 


charged free. The noise of the exhaust shows that there 
must be a shock of the gases against the atmosphere, and 
consequently resistance and loss of power. It was 
decided to carry out experiments in this direction. 
Before this could be done the engineers got striking con- 
firmation of this fact when testing one of the silencers 
which had to be connected with the engine by a long pipe 
instead of being bolted direct to the exhaust pipe, as was 
the case with the other apparatus. The loss of power 
with this silencer amounted to 5 per cent. In order to 
ascertain how much the pipe itself was responsible for 
this loss the apparatus was disconnected. The pipe, 
nearly 6ft. in length, had a diameter slightly less than 
that of the exhaust pipe. It was bent in a coil. The 
exhaust pipe terminated in two branches which were 
bent alternately to allow of the exhaust passing first into 
the long bent pipe and then discharged freely into the 
air. This experiment was carried out repeatedly, and on 
each occasion it showed a difference in the power 
developed by the engine. Measured by a dynamo, and 
a speed indicator giving the output and the number of 
revolutions at which the motor was running, it was found 
that the engine developed 1°4 per cent. more power when 
the burnt gases were passed through the pipe than when 
discharged direct into the atmosphere. As the burnt 
gases pass freely through the pipe, there can obviously be 
no resistance except that offered by the walls of the tube, 
nor is there anything to check their velocity beyond the 
changes in their direction around the bends formed by 
the coil. The principal factor in reducing the velocity 
must therefore, it is assumed, be the rapid removal of 
calories from the exhaust in contact with the considerable 
surface offered by the pipe, when their temperature falls 
to such an extent that they leave the tube almost at 
atmospheric pressure. That there is something in this 
theory will be understood when we watch the exhaust of 
an industrial engine from a long vertical pipe projecting 
above the roof of a building. It will be noticed that in 
such acase the exhaust is appreciably muffled. It can 
therefore easily be imagined that a thin copper tube of 
sufficient length would act as a radiator, and allow of the 
burnt gases leaving at atmospheric pressure, so that the 
engine will develop more power than when the exhaust 
is discharged free and meets with resistance from the 
air. Another explanation suggests itself, in view of the 
good results which have been obtained by the use of long 
exhaust pipes in gas engine practice. It is that the 
momentum of the gases through the pipe tends to pro- 
duce a vacuum in the cylinder, and thus reduces the 
back pressure. The facts found by the Automobile 
Laborator are interesting, and may possibly result in the 
designing of types of silencers on the radiator principle, 
which will overcome the objections against such apparatus 
of taking power from the engine. . 








QUICK LOCOMOTIVE BUILDING. 


A vERY quick piece of werk, which-is believed to constitute 
a record in locomotive building, has recently been carried out 
by the Hunslet Engine Company, of Leeds. An engine was 
ordered on Saturday, April 15th last. It was a 3ft. Gin. 
gauge, six wheels coupled tank engine, weighing 233 tons 
empty, and 293 tons in full working order. Its cylinders 
were 14in. diameter and 18in. stroke. The wheels were 
3ft. lin. in diameter, and the wheelbase was 11ft. 6in. . The 
grate area was 11} square feet; the total heating surface 580 
square feet ; and the working boiler pressure 160 lb, on the 
square inch. The design of the engine was an adaptation of 
two separate types. It was not exactly similar to any that 
the makers had made, and not being a repetition of any 
former class, new drawings, to the number of forty, had to 
be made. This entailed some slight delay in ordering the 
material, but in spite of this the whole of the stee! boiler 
plates and the frame plates were ordered and received at the 
Hunslet Engine Works by the afternoon of Thursday, 
April 20th, or five days after the order for the locomotive had 
been received. The tank and cab plates were not delivered 
until mid-day on the 25th April. The cylinder castings were 
received from the foundry by the 22nd. The boiler was com- 
pletely built and tested under water and steam on the 30th of 
the month, and the erection of the engine at once proceeded 
with, the boiler being put into the frames the same night. 
The engine was complete in every detail on the 5th inst.— 
or twenty days after the order had been given — but 
owing to the paint not being quite dry it was not 
tested till the following day, when it was run under steam 
in the maker’s yard and tested in the presence of the 
representative of the consulting engineers. It was stripped 
the same day, was packed into cases on the 8th and 9th, and 
despatched from the works, the whole being alongside a ship 
at Liverpool by 4 a.m. on the morning of the 10th May. 
This was a laudably smart piece of work, and the makers are 
to be congratulated upon it. To grasp its significance com- 
pletely it should be borne in mind that the whole of the 
material, such as wheels, axles, tires, springs, all plates, &c., 
had to be obtained from the makers of material, as the 
Hunslet Engine Company had, so we understand, absolutely 
no suitable parts or material in stock except that from which - 
general forgings were made. A considerable amcunt of 
credit, therefore, is also due to the makers who supplied so 
promptly the necessary raw materials. It may be mentioned 
that the difficulties encountered were enhanced by the inter- 
vention of Easter, when for four days the works were only 
partially in operation. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A western district meeting will be held at Gloucester 
on Saturday, the 3rd — of June, 1905. The members will 
assemble at the Guildhall, Eastgate-street, where they will be 
received by the mayor and the city high sheriff, Tramcars will 
then be taken to the Gloucester Railway Carriage and Wesgon 
Works, the corporation sanitary depit being afterwards inspected. 
Visits will also be paid to the corporation electric light railway car 
depdt and the corporation electric light and power generating 
station and twin cell dustdestructor. After the visits the members 


will return to Guildhall for general business, and the following 
papers, which will be taken as read, will be discussed :~-(1) 
‘Municipal Works of the City of Gloucester,” by Mr. R, Read, 
A.M. Inst. C.E, (2) “ Electric Light and Traction Plant and Dust 
Destructor at Gloucester Electricity Works,” by Mr. Walter J, 





Bache, M.1.E.E. 
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COAL DUST FIRING FOR STEAM BOILERS. 


Ir is not surprising that so many attempts have been made 
by inventors to provide a means for burning coal dust, and it 
is less surprising that these have nearly all resulted in failure, 
for the subject is beset by numerous difficulties, The 
reward, however, which awaits the first really successful 
system is sufficient to keep the problem always in the fore- 
feont amongst engineers. In the first place, there is an 
immense amount of small and hitherto practically useless 
coal lying in proximity to coal pits which may be had 
‘‘almost for the asking.’’ Evidence given at the recent 
Royal Commission on Coal Supplies showed that in many pits 
as much as 20 per cent. of the output was thrown back as 
useless, and when it is considered that the total product 
amounts to over 200 million tons, a good idea of the annual 
loss from this source may be formed. In the second place, 
coal of all qualities when pulverised to a sufficient degree is 
found to give higher efficiency than when burned in lumps, 
because the carbon, being finely divided, is enabled more readily 
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Fig.2 
COAL DUST PLANT AT HAYDOCK 


to combine with the oxygen of the air. In fact, this principle 
is considered by many to be the only means of achieving 
perfect combustion, and hence the formation of the maximum 
volume of carbon dioxide—CO,. Several difficulties have 
hitherto stood in the way of the practical employment of coal 
dust, not the least being the necessity for an efficient system 
of ing the fuel previous to grinding—a very important 
consideration—and the difficulty of feeding the pulverulent 
material into the furnace in a continuous spray so as to avoid 
pulsating explosions, which are highly destructive to the steam 
generator, The Schwartzkopfi Coal Dust Firing Syndicate, 
Haydock, St. Helens, claims to have succeeded in overcoming 
both these difficulties after many years of persistent work, and, 
moreover, claims that under normal conditions 15 per cent. of 
CO, can be obtained in the flue gases with a complete absence 
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Briefly, the system is as follows :—The coal, which may be 
slack of inferior quality, is first dried, then pulverised to the 
constituency of flour, and finally carried by a conveyor toa 
revolving steel brush, which sprays it into the furnace. No | 
bars or grating are required in the latter, but it is found | 
desirable to line the sides with a highly refractory fire- | 
brick, preferably one with a thick facing of carborundum. 

Mr. O. E. Wilson, the engineer of the syndicate, has 
supplied us with a set of drawings showing clearly the general | 
arrangement and full details of the actual plant which is in | 
operation at Haydock. The raison d'étre of these large works | 
should be explained. Over six years ago the directors of this 
syndicate purchased the original patents for grinding and 
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carried forward and cascaded by jlongitudinal angle irons 
The dry coal passes out of the end of the apparatus into g 
conveyor S and is carried direct to the mills. The speciaj 
feature of this drier is that it is divided longitudinally into 
four compartments. By this means the external heating 
surface and the area over which the material is passed are 
gréatly increased. For the removal of moisture which jg 


| distilled during the process of drying, a rapid current of air 


is drawn through the apparatus and exhausted into the 
chamber above. In Fig. 5 it will be seen that there ig a 
series of cavities built. One end of these cavities is open to 
either the front or side of the brick-work. The fan EF is fixed 
inside the horizontal pipe which discharges into the chamber 


COAL DUST FEEDING APPARATUS 


feeding the fuel to the furnace from a German firm. Al] the 
old portion.of the machinery which is fixed in these works 
was also purchased from Germany. After the completion of 
the fixing up and starting of this machinery many defects 
were found in the grinding plant, and also in the feeding 
apparatus to the boilers. After many attempts to put this 
machinery into satisfactory working order, nearly the who'e 
system was abandoned or re-designed. During the last five 
years the syndicate has been engaged in designing and per- 
fecting the plant, and it is only within the last twelve 
months that their efforts have been crowned with success. 
Referring to the illustrations, Figs. 1 and 2 show the general 
arrangement of the works and are almost self-explanatory ; 
Figs. 3, 4, and 5 represent an end view, and longitudinal and 
transverse sections of the drier, which is fired by coal dust ; 
Fig. 6 represents a longitudinal section of the Sterling boiler 
fitted with the Schwartzkopff firing apparatus; and 
Figs. 7, 8, 9, 10 represent various views of the dust-feeding 
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COAL DUST DRIER 


G. When this fan is started the air is drawn through the 
cavities already referred to along the full length of the brick- 
work, the cavities being connected to the passage V, which is 
again connected to the pipe T. The air thus passes right 
along the side cavities into B and thence into the trunk pipe 
C. It next passes through the drier, and in its passage meets 
the coal which is coming in the opposite direction, carries 
away the moisture which is drawn up the trunk F and is 
discharged by the fan into the chamber G. This air becomes 
heated during its passage through the side walls of the drier 
and naturally assists to absorb and carry away the moisture, 
The chamber G is constructed with baffle walls H. These are 
necessary in order to deposit any fine particles of coal which 
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Fig. 6. 
BOILER FOR COAL DUST FIRING 





may be drawn in by the fan. When this fine coal is deposited 
it is removed by an endless chain K running in the bottom ef 


the chamber, and is discharged down outlet Q and passes 
away with the material from the drier. The coal to be dried 
enters into elevator shown in Figs. 1 and 2 and passes to the 
drier. After passing through this it is discharged into the 
dried coal elevator shown in the sectional elevation. This 
machine discharges into a storage hopper above the mill and 
from the latter into the pulveriser. After passing from the 
pulveriser the coal is discharged into a small conveyor and 
carried to the coal dust elevator, which again discharges into 
a conveyor and thence into sacks. A portion of the coal dust 
after it leaves the mill is discharged into a conveyor for feeding 
the boilers and a portion also is taken by the conveyors to the 
drier. It should be pointed out that this plant was built for 
experimental purposes and for the manufacture and distribu- 
tion of coal dust to users in the neighbourhood, The makers 


ofsmoke. These claims are substantiated bya report of tests ; appliance. The revolving drier is 27ft. long by 4ft. in 
carried out by Mr. C. E. Stromeyer, of the Manchester | diameter, and is divided into four longitudinal compartments, 
Steam Users’ Association, from which we reproduce the | as shown in Fig. 5. It is constructed of steel sheets extend- 
following figures :—— | ing the full length, thus dispensing with cross joints and 
Gases and Combust‘on. | much riveting. This is claimed to be an important matter 

| in connection with the building of driers, as when con- 

| structed from smaller sheets the expansion and contraction 
| leads to rapid deterioration. The combustion chamber L is 
built of fire-brick, and the products of combustion pass from 

| it, striking the baffle wall N, where they are diverted round 
| and between the various compartments and are carried 
~ ae : : forward to the outlet flue P, where they pass to the chimney. 
Excess air over theoretical quantity .. .. 6 9 | The coal to be dried enters at C in the trunk F and is carried 
Mean weight of waste gases per Ib. of fuel .. ae ice é, | by a suitable guide into the end of the cylinder. The drier 


Meant ture of waste gase tmos- by at heer - ; 
ae he Sen oe ee ee | has a slight inclination to the horizontal and the coal is | 


Duration of tests. 
6hours. 44 hours. 
Per cent. Per cent, 
Mean percentage of air burnt to CO, oe 
oxygen remaining... 
earhonic oxide 
nitrogen .. 
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do not consider that this method will become popular, but 
that the drying and grinding of fuel will probably be done | 


alongside the boiler plant where it is to be used. 

Figs. 9and 10are vertical elevations at right angles to each 
other of Mr. Wilson’s patent fuel-feeding device, comprising a 
rotary brush and vibratory plate, and means for mechanically 
operating the said plate in both directions, Fig. 11 is a 
plan of the device, and Fig. 12 a transverse section. 

In these figures, 1 is the lower partof a hopper, in which 
the fuel to be fed into the furnace is placed. in this lower 
partof the hopper is fitted the Mer ran A ori 2, the shaft, 
or axis, 3 of which plate is mounted in bearings in the two 
opposite plates, or cheeks, 4. On one end of the shaft 3, 
which projects outside the hopper, is an arm 5, by means of 
which vibratory motion is imparted to the plate 2. In this 
lower part 1 of the hopper, above the vibratory plate 2, is a 
rotary stirrer 6, to maintain the pulverulent fuel in a disin- 
tegratcd condition, so that it will pass the plate 2 in a divided 
condition, into the lowermost part of the hopper, when the 
plate 2 is vibrated, and be driven by the rotary brush 7, in a 
tine state of division, into the furnace. On one end of the 
shaft, or axis, 8 of the brush is fixed a pulley 9, by means of 
which rotation can be imparted to the brush from any 
suitable motor, and from the shaft of this brush rotation can 
be transmitted to the agitator, or stirrer, 6, by a strap 10 
passing round pulleys 11 and 12, mounted respectively on 
the shafts, or axes, 8 and 13. Fast on the shaft 8 is an 
excentric 14, the rod 15, operated by the excentric, being 
jointed to the lower end of a lever 16 fulcrumed at 24 to 
the hopper. The lever 16 is provided with a curved slot, 
or channel, 17, in which is fitted to slide a block 18, 
connected by a link 19, to the outer end of the arm 5 on the 
shaft 3, it being also connected, by a link 20, to an arm 
91 projecting from a segmental toothed rack 22, mounted 
on a stud 23 on the side of the hopper. When the brush 
7 is rotating, the excentric 14 imparts, through the rod 15, 
oscillating motion to the lever 16; and if the block 18 is 
in the position} shown in Fig. 12, no movement will be 


tubes and 141 square feet in the fire box, the grate area 
being 31 square feet, which is obtained without excessive 
‘length by extending the box sideways over the trailing 
wheels. The boiler is 5ft. 6in. in diameter. There are 248 
tubes, 2}in. diameter, with 16ft. between the tube plates. 
They are spaced liberally, so that, as a fact, the nominal 
heating surface could have been made much more by crowd- 
ing the boiler with smaller tubes. This, however, is a practice 
which Mr. Ivatt does not believe in. This engine has four 
cylinders, two 13in. diameter and 26in. stroke, outside the 
frame, and two of 16in. diameter and 26in. stroke inside the 
frame. It can be worked either simple or compound by 
means of a change valve placed over the steam chest of the 
inside cylinders. When it is working simple, the change 
valve stands so as to admit high-pressure steam to both sets 
of cylinders, and to discharge the exhaust of the outside 
cylinders into the blast pipe. When the change valve stands 
in the other position, it cuts the boiler steam from the inside 
cylinders and turns the exhaust from the outside cylinder 
into the inside steam chest, the steam, on its way, passing 
round the inside of the smoke-box. ‘The change valve is 
worked by a small auxiliary steam cylinder in connection 
with a water dashpot, which is arranged so as to lock it in 
either the simple or compound position. The valves on the 
outside cylinders are Richardson’s, balanced with the back 
cut out between the strips, so that the exhaust goes straight 
through. The inside cylinders and crank axle, motion, «c., 
are similar to those on the Great Northern standard back 
coupled engines of No. 1327 class. Thesteam chest is between 
the cylinders, and the valves are balanced by strips working 
against a rubbing plate placed between them. There are 
two reversing levers with sectors ; they stand close together 
on the footplate; the outside one works the outside 
‘*Walschaert’’ gear, and the inside one works the revers- 
ing shaft for the link motion of the inside cylinders. 
Each reversing shaft can be locked from the footplate by 
means of a vacuum lock placed on the middle of the shaft, 
similar toa vacuum brake. Mr. Ivatt introduced this method 
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FOUR-CYLINDER COMPOUND LOCOMOTIVE, G.N.R. 


transmitted to the vibratory plate 2; the lower end of 
this plate will therefore remain in contact with the side 
of the hopper, and no fuel will pass to the brush. By 
adjusting the bleck 18 in the slot 17 to a position below the 
fulcrum 24, the oscillations of the lever will be transmitted, 
through the link 19 and arm 5, to the vibratory plate 2, 
to a greater or less extent, according’ to the distance 
the block is adjusted from the fulcrum, and _ con- 
sequently allow more or less of the fuel to”pass the lower 
cnd of the plate. 'On™the lower edge of the plate is 
fixed an adjustable blade, which, when the plate completes 
its closing movement, comes into contact with a strip of 
hard steel inserted in a recess in the side of the hopper. A 
means for adjusting the pcsition of the block 18 in the slot 
17 is shown, and consists of a worm 28 gearing with the 
segmental rack 22, the shaft on which the worm is keyed 
being provided with a hand wheel, by which the worm can be 
rotated to operate the rack in any desired direction, and regu- 
late the quantity of fuel admitted at each stroke to the hopper 
in which the brush works. We understand that the fuel in 
this way may be adjusted within very wide limits, such as 
might be necessary in electric power stations. 

The commercial success or failure of a plant of this 
description will depend in a very large measure upon the 
cost of operating the drying and pulverising apparatuses. 
The following particulars given us by the syndicate are based 
upon an installation to deal with 7 tons per hour. The 
total horse-power required to deal with this quantity would 
be 70. This “includes the power required for drier, mills, 
conveyors, and boiler firing apparatus. In the first instance, 
regarding the drying of the material, it is claimed that the 
drier will evaporate from ordinary small coal or slack 8 lb. 
of water per pound of fuel burned, so that if the coal contains 
from 6 to 8 per cent. of moisture, an expenditure of not more 
than 1 per cent. of the total fuel will be required for drying. 
The drier in use at Haydock will deal with 7 tons per 
hour, so that the total amount of fuel required 
for this output would be about lewt. per hour. With 
regard to the horse-power already referred to, if 6lb. of 
fuel per horse-power per hour be allowed—which is a high 
consumption, and leaves a margin for pumps, condensation, 
&c.—the total amount of fuel to drive the whole plant would 
be about 5cwt. per hour; and asthis would represent only 
about 34 per cent. of the total amount of fuel dealt with, it 
may not be considered excessive. The saving which can be 
effected by coal dust firing amounts, we are informed, in 
some cases to 25 per cent., and, therefore, the 34 per cent. 
absorbed in the operation of preparing the fuel is far out- 
weighed by the increased efficiency. 








FOUR CYLINDER COMPOUND LOCO- 
MOTIVE, G.N.R. 


In a two-page Supplement accompanying this issue we 
illustrate one of a new series of Altantic type locomotives 
which have recently been designed and put into service on the 
Great Northern Railway by Mr. H. A. Ivatt, chief loco- 
motive engineer. The boiler of this engine is the same as 
that of the Great Northern No. 251 class, which we described 
in our issue of January 1st, 1904, except that the pressure is 
200 lb. instead of 175 lb. The total heating surface is 
2500 square feet, made up of 2359 square feet in the 





for locking reversing shafts some time ago, and it has the 
advantage of locking the reversing gear in a way that is not 
too rigid, and being on the reversing shaft itself, any lost 
motion in the connection between the shaft and the lever on 
the footplate is of no account. 

The total weight of the engine in working order is 
69 tons, and of the tender 40 tons 18 cwt., making 
together 109 tons 18 cwt. The driving axles are each 
loaded to 18} tons, and the bogie carries 184 tons. . The en- 
gine wheel base is 14ft. 10in , the driving wheels are 6ft. 8in., 
the bogie and trailing wheels 3ft. 8in., and the tender 
wheels 4ft. 2in. diameter. The coal capacity of the tender is 
5 tons, and the water capacity 3670 gallons. The diagram 
which we give herewith contains further particulars of the 
engine and its tender. This series of locomotives is intended 
for the heaviest of the Scottish express trains, and also 
for the fast non-stopping service to the West Riding towns, 








A CROSSHEAD LUBRICATOR. 





AN apparatus designed for efficiently and economically 
lubricating the crosshead pins of high-speed vertical engines 
is made by Mr. C. J. Doré, of Little Perdiswell, Worcester. 
The illustration gives a general idea of the arrangement, 














CROSSHEAD PIN LUBRICATOR 


showing the relative position of the oiler to the crosshead pin 
when the latter is in the upper extreme position. The 
apparatus consists of two separate parts—one, F, for attach- 
ing to the crosshead of the engine, and the other, H, for 
fixing on to a bracket which is bolted to the frame of the 
engine. A sight-feed lubricator is screwed into position at 
A, or it can be placed elsewhere, in a convenient position, if 
aconnecting pipe is used. The air blast, which is positive 
in its action, is the essential feature of this invention, as its 





duty is to give precision and certainty to the working of the 
apparatus, The oil is held in the capillary tube B, until the 
cup C is in a position to receive it. When the cup is in 

sition, the piston J is just entering the air cylinder. 
The pressure of the compressed air lifts the valve, and the 
air passes along through the passage R, and drives the oil in B 
into the cup C. The suction of the pump on the backward 
stroke, aided by the spring, pulls the valve back quickly on to 
its seating, thus preventing any oil being sucked back 
through the pipe R. On the downstroke of the crosshead 
the oil would ordinarily be left behind, owing to the 
greater speed of the engine as compared with that of falling 
bodies ; but it is caught and retained in the annular space D 
until the next upstroke, when it passes through the passage 
E on its way to the crosshead pin. It is claimed that with 
this apparatus every drop of oil is used efficiently and without 
waste. It is also stated that the lubricator has. been tried on 
several large engines up to 3000 horse-power, and has proved 
successful and has given no trouble. 








Tue Instiror‘on oF Mininc ENcingers.—The forty-second 
general meeting of the members of the Institution of Mining 
Engineers will te held in London, on Thursday, June Ist, 
at 11 a.m., and on Friday, June 2nd, at 10.30 a.m., in the 
rooms of the Geological Society, Burlington House, Piccadilly, 
London, W. On Thursday, June Ist, atlla.m., the general meet- 
ing will be held, and a number of papers will be read and discussed ; 
at 4 p.m., the general meeting will be closed ; and at 7 p.m., the 
dinner will take place in the Duke’s Salon, at the Holborn 
Restaurant. On Friday, June 2nd, the meeting will be resumed at 
10.30 a.m., when further papers will be read and discussed ; the 
general will be closed at 2 p.m., and a party of the members will 
be permitted to see the Cullinan at Kimberley House, 14, 15, and 
16, Holborn Viaduct, London, E.C.; at 3 p.m,, the tunnel works 
of the Great Northern; Piccadilly, and Brompton Railway, and the 
Lots-road Power Station, Chelsea, may also be inspected on the 
Saturday. 

THE INSTITUTION OF ELECTRICAL ENGINEERS : GLASGOW LocaL 
SEecrion.—We have just received the fifth annual report of the 
Committee of the Glasgow local section of the Institution of 
Electrical Engineers, which, taken on the whole, may be said to 
be satisfactory. During the session monthly meetings have been 
held, and five papers have been read, excluding the President’s 
address. The interest manifested by this local section in the 
papers may be gauged by the fact that at two or three of the meet- 
ings the attendance exceeded one hundred members. This is the 
more creditable when it is stated that there are only 211 members 
altogether. Social functions have not been neglected, and a well 
attended dinner was given on October 28th. A smoking concert 
was also held on the 4th of February. The number of members in 
this section cannot be said to be as high as it should be, and the 
addition of four new members in one year, in a large centre like 
Glasgow, cannot be said to be satisfactory. It is also to be regretted 
that there is such a high percentage of resignations, especially 
where there is apparently no cause. 


INSTITUTION OF MINING AND METALLURGY.—Some 230 members | 
and friends of this Institution dined together on the 10th inst. at 
the Hotel Cecil, with Mr. W. Frecheville, the president, in the 
chair. The Marquess of Londondery, Lord Harris, Sir Thomas 
Wrightson, Mr. R. B. Haldane, Sir William White, and Sir William 
Preece were among the speakers. There was a long tcast list, and 
the early orators spoke at such great length that the later speeches 
were reduced toa minimum of brevity. The importance of scientific 
training for mining and metallurgical men was specially emphasised, 
particularly if England is to keep level with other nations in these 
enterprises. Therefore it seems that, provided somebody finds the 
funds, the present myddled arrangement of the Royal UVollege of 
Science cum Royal School of Mines will be allowed to continue by 
the Government. Otherwise, goodness knows what may happen to 
these institutions ; at least, that is what might be inferred from 
some of the remarks. ‘It was also suggested that the shareholders 
in mining companies should be called upon to subsidise laboratories 
out of the profits they make. The proceedings did not terminate 
until well after midnight. 


Roya AGRICULTURAL SHOW AT ParRK RoyaL.—As the result of 
representations made to the Railway Clearing House by the 
Council of the Royal Agricultural Society, the various railway 
companies have consented to issue to members of that Society who 
will be travelling to London to visit the Show of this year at Park 
Royal, from the 27th to the 30th June next, a railway ticket— 
first, second and third class—for the double journey, at the price 
of a single fare and a quarter. The tickets will be issued at the 
railway stations on and after Monday, June 19th, and on ail 
subsequent days up to and including Friday, June 30th; and 
they will be available for the return journey up to and including 
Monday, July 3rd. The minimum distance for which such tickets 
will be issued is 30 miles. The tickets will only be issued by 
railway booking clerks on production and surrender of a voucher 
signed by the Secretary of the Royal Agricultural Society, certi- 
fying that the applicant is a member of the Society, and is 
travelling to London to visit the Park Royal Show. The voucher 
entitling a member toa ticket at the reduced rate will only be 
issued from the offices of the Society at 13, Hanover-square, and 
all applications should reach the Secretary before Saturday, June 
24th. The issue of any vouchers after that date cannot be 
guaranteed, in view of the transference of the Society’s offices to 
Park Royal for the period of the Show. Only one voucher can be 
issued to a member, and this can only be used by himself. The 
privilege of a voucher will, however, be extended to any duly 
nominated candidate for membership who has previously signed 
the usual form of application for admission into the Society, and 
has paid his subscription as a member for the current year. 


VuLcaN FELLOwsHIP CONDITIONS.—Below we give particulars 
of the Fellowship which the Vulcan Boiler and General Insurance 
Company has a ed with the Victoria University of Man- 
chester :—(1) The Fellowship is of the annual value of £120, and 
will be awarded by the Senate. (2) The object of the Fellowship 
is the encouragement of advanced study and research in mechanical 
and electrical engineering, and every Fellow shall be required to 
devote the whole of the time during which he continues to hold 
the Fellowship to the pursuit, under the direction of the Professor 
of ineering, of such study or research in the University, or, if 
a graduate in the University of Manchester, either in the Uni- 
versity or other place sanctioned by the Senate. (3) The Fellow- 
ship is open to graduates of the Viotoria University of Manchester, 
or of other universities, who can furnish satisfactory evidence of 
being able to pursne original research. (4) Election is in the first 
instance made for one year, but the Fellowship may, at the dis- 
cretion of the Senate, be renewed for a second year if, on the 
report of the Professor of Engineering, its holder has made satis- 
factory progress with his research. If for special reasons it is 
thought desirable, the Senate may renew the Fellowship for a 
third year on the report of the Professor of Engineering that it is 
desirable todo so. (5) Fellows are required at the end of their 
tenure to present a report of the work done by them, such report 
to be laid before the Senate and Council, and to be submitted to 
the donors of the Fellowship. (6) No award will be made in the 
absence of a suitable candidate ; but if no award is made in any 
year, the amount of the Fellowship may be applied at the dis- 
cretion of the Council for an additional Fellowship in another 
year. (7) The Fellow may, with the approval.of the Senate, give 
an occasional course of lectures or demonstrations, or assist occa- 
sionally in the teaching of the University, but he may not hold 
any salaried office therein. 
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TRON AND STEEL INSTITUTE. 


PRESIDENTIAL ADDRESS BY R. A. HADFIELD. 
(Concluded from page 482.) 
Heat TREATMENT. 


OnE of the most important branches of the metallurgy of iron 
and steel to-day is that relating to heat treatment, and in using the 
term I am here referring to something apart from heat treatment 
for hardening purposes. 

Why, it may be asked, is heat treatment found to be so impor- 
tant! It is because on the temperature employed to produce 
a particular condition in the steel rests the final physical and 
mechanical properties of that material. For example, a nickel- 
chromium-iron alloy,‘as forged, may appear to be of no commercial 
value, but by judicious heat treatment, with or without quenching 
in oil or water, its elastic limit may be made to vary from 22 to 
69 tons per square inch, its tenacity from 40 tons to 96 tons per 
square inch, and its ductility from 8 per cent. or 10 per cent. to 
30 per cent. or 35 per cent. We still understand but dimly why 
these effects are produced, but in the main, no doubt, they are 
owing to resultant variations in the form of the carbide, or 
hardening carbon present, or to almost infinite shades of condi- 
tions or combinations of the two. Seeing that there are 
now already more than 80,000 different carbon compounds 
known to exist, the extraordinary and marvellous influence and 
pone of carbon, when alloyed with iron, need not be a matter of 
wonder. 

Whilst other metals are affected by variations in temperature, 
not one of them seems so sensitive as iron and its alloys. It is 
stated that even the temperature of boiling water at atmospheric 
pressure will gradually soften hardened carbon steel; certainly 
at 200 deg. Cent. changes occur. 

METALLOGRAPHY. 

This now very important branch of scientific research has been 
found of great value, and although some have been disappointed 
with the results obtained, it must not be forgotten that those best 
able to handle this weapon for exploration work point out that its 
results must be correlative ; that is, they should be taken in con- 
junction with both chemical and mechanical work. 

It is not often that the real pioneer of an important advance can 
be so clearly indicated as in this case ; but the metallurgists of the 
whole world have generally admitted that we are indebted to one 
of Sheffield’s citizens, and a member of this Institute, Dr. H. C. 
Sorby, for this valuable aid to metallurgical research. As far back 
as 1857 he made the first application of microscopy to the examina- 
tioa of the structure of iron and steel. - During the last fifteen 
years this branch of science has been followed up by Osmond, 
Stead, Arnold, Martens, Sauveur, Ewing, Haycock, Neville, Car- 
penter, and Longmuir. It is being presecuted ty a large 
number of investigators, and its use is now recognised to be of great 
importance. 

THE Founpry. 

A most important branch of metallurgical work, until recently 
conducted on empirical lines, is that of the foundry, whether for 
iron or steel. 

An ancient industry.—In an interesting series of papers which 
have ap in the German (Fiesserei Zeitung, it has been shown 
how old is the foundry industry. As far back as 2000 B.c. the 
ancient Ezyptians were making bronze castings by the cire perdu 
process, the moulds being of loam, much as they are now. 

Modern foundries.--An excellent attempt was made at the St. 
Louis Exhibition of last year to illustrate a complete modern 
foundry at work on a practical scale. It aroused much interest 
and led to considerable interchange of thought on this special 
subject. Moulding- machines of various types, which are now 
occupying such a prominent position in foundry practice, were 
exhibited, and attention was devoted not only to the practical and 
scientific side of foundry practice, but to one equally important 
the cost of the work produced. There is need for better systems of 
pa cost. Much absurd and ruinous competition in foundry 
productions would cease if due attention were paid to this subject. 

Education of foundrymen.—There is also n for the education 
of foundrymen. This side of technical industry has hitherto been 
relegated far too much to chance. No one wishes to decry the 
value of experience, but there is no reason why ordinary foundry 
managers and foremen should not occupy a position equal to that 
of the mechanical engineer. 

Cast Iron, 

Neientific mancyement.—The excellent work done many years ago 
by Professor Thomas Turner in England in investigating the action 
of silicon upon cast iron, and by Professor Ledebur in Germany, 
on the condition of carbon in malleable iron castings, represents 
the first important modern effort to bring about systematic im- 
provement in this direction by the application of scientific 
laanagement in the production of cast iron. More attention is 
now paid to the chemical composition of pig irons used for pro- 
ducing castings. The old and often misleading idea of working by 

racture has been found to be quite unsuitable for modern require- 
ments. Proper and systematic methods of making analysis, and 
of taking transverse and tensile tests, have been found to give 
valuable information, with the result that castings can be produced 
of much more uniform quality than formerly. 

STEEL CASTINGS, 

This important branch of steel production is an industry which 
has practically sprung up within the last forty, certainly within 
the last fifty, years. In other words, but a few years before the 
great international Exhibition of 1851, steel castings were practi- 
cally unknown, and yet to-day it would hardly be possible for con- 
structive engineers of any class to carry out their work without the 
use of steel castings. The introduction into this country of the 
manufacture of steel castings on a systematic basis was made by 
Vickers, and appears to have come from Bochum, in Germany, 
about the year 1856, There seems always to have been a glamour 
over the practice of steel casting. Probably more heartbreaking 
and disappointment have occurred in the exercise of this art than 
in any branch of steelindustry ; partly because those entering into 
the arena have been totally unaware of the many difficult con- 
ditions and problems that had to be overcome. Cast iron and cast 
steel have seemed to many almost the same, and only after bitter 
experience has their great difference been discovered. The ease 
with which steel could be produced on a large scale for ingots, 
when probably half-a-dozen or a dozen large ingots used up a 
whole heat, gave no foretaste to early workers of the extraordinary 
difficulties in pouring a heat of the same steel into many separate 
castings. The want of fluidity caused much trouble, and wasters 
by the score were produced. Then, too, the great contraction— 
double that of cast iron—which had to be dealt with added to the 
difficulty of obtaining castings free from cracks, to say nothing of 
the apparently intense desire of fluid steel, when poured intoa 
sand mould, to assume that beautiful honeycombed form so sadly 
familiar in earlier days. 

Later progress.—Happily, however, many of these difficulties 
have been overcome; and though the industry is still one re- 
quiring more than usual care and skilful management, the satis- 
factory advances made during the last decade have been of the 
highest importance. The great advantages derived from the use 
of aluminium and silicon as solidifiers have enabled most of the 
defects due to unsoundness to be overcome. Increasing knowledge 
of the analyses and qualities of the various sands and fire-resisting 
materials used in moulds has been equally important. A range of 
product, varying from that having a ductility almost equal to that 
of soft-forged steel up to the hardest type, is now readily obtained. 
Many of the difficulties still met with would be largely overcome if 
the engineer would consult the steel founder-when preparing his 
designs and patterns. Slight differences in design will ensure the 








production of a casting in steel, which could not otherwise be 
satisfactorily made ; in other words, the steel may be of the best, 
the mould properly prepared, and yet all be entirely spoiled by 
failure to appreciate the necessity for adapting, as far as practi- 
cable, the design of the article required to suit the peculiar nature 
of fluid steel. 

War MATERIAL, 

This address would be hardly complete without some reference 
to the use of steel for war material. Much as war is to be 
abhorred, it has some compensations; and those who prepare 
weapons of offence or defence have largely assisted in the perfecting 
and introduction of special steels, having very valuable qualities, 
which have also been turned to good account in the arts of peace. 
In armour plates, the advance from those of wrought iron to the 
modern cemented hard-face type has been marvellous. Armour of 
to-day has a figure of merit not far from three times that of 
wrought iron ; and this, as will be readily understood, has meant 
in itself a revolution in the building of war-vessels. There is no 
question that had the vessels engaged on either side been clad with 
wrought iron during the recent naval engagements in the Far East, 
hardly one would have survived the contest. We are told that 
but. little perforation of armoured parts was effected. 

Gun steel.—In the construction of guns, carbon steel has long 
held its own, Naturally, the risk of the gun bursting has necessi- 
tated great caution in the production of the material to be used. 
Special steels have been regarded with suspicion, but there is now 
a growing disposition to consider the question of using a special 
steel, having higher efficiency as regards resistance to the severe 
stresses met with, and also to erosion. Attention is also being 
given to the means for avoiding “streaky” steel, which in the 
past has given much trouble. In order to afford an exact idea of 
the enormous energies which have to be dealt with, it may be 
mentioned that a 12in. breech-loading gun has been fired in this 
country with a muzzle velocity of close upon 2700 foot-seconds, 
This means a striking energy of 42,220 foot-tons. The projectile, 
if uncapped, would be capable of perforating 44in. of wrought 
iron, 34in. of mild steel, 19in. of Krupp-cemented armour. If a 
capped projectile were used, about 23in. of Krupp-cemented 
armour would be pierced. As may be imagined, the inner tubes 
of guns, at such velocities, are soon worn out; in fact, in large 
calibre guns, an improved steel for these inner tubes is a matter 
much to be desired. 

TESTING, 

A few words may be devoted to the important branch of our 
work which consists of testing material in its various stages of 
production. 

Presext methods.—Whilst the consumer is entitled to satisfy 
himself that he is receiving what he pays for, it is a great 
question whether some of the rigid inspection now practised does 
not do more harm than good. After all, a manufacturer's repu- 
tation is the buyer’s best protection, and there are few firms 
who wouid knowingly send out bad material. If the maker and 
those who formulate specifiations could be brought more close!y 


in touch, much trouble and anxiety to everyone concerned would. 


be avoided. 

Standardisation.—It is for this reason that the Engineering 
Standards Committee, which has been at work for the last two or 
three years, ought to prove of value if its efforts are properly sus- 
tained and due co-operation is obtained between users and makers. 
Our American cousins have congratulated us warmly upon the 
strides we have made in this country. If a British, American, 
and continental association—each country has its own division at 
the present time—could now be permanently combined for the 
unification of all tests, there is no doubt the step would be of 
immense value. The International Testing Association has also 
carried out good work in this direction, largely due to the labours 
of the late Professor Tetmajer. Excellent work on specifications 
and testing has been done in America by Dr. C, B. Dudley, Mr. 
Kreuzpointer, Mr. A. L. Colby, Mr. R. W. Hunt, and many others, 
In this country we have to thank Professor Unwin, Dr. Kennedy, 
Mr. F. C. Fairholme, Mr. Kirkaldy, and Professor Arnold, 
amongst others, for what they have accomplished in this field. 

Shock test.—Whilst the tensile test continues to be of great 
service, new forms of testing are coming to the front. It is found 
that the ordinary tensile bar does not entirely show the special 
qualities of the material as regards its resistance to shock. Mr. 
Frémont, in France, has been largely instrumental in bringing 
forward this important question ; and without doubt an additional 
means of testing, such as the impact or shock test, does impart much 
valuable information both to the maker of the steel and the user. 
The test, whether termed ‘“‘impact,” ‘‘shock,” or “alternating,” 
aims at the same result—that is, to ascertain whether a particular 
material resists shock and vibration. Messrs. Seaton and Jude 
contributed a paper last year on this subject to the Institution of 
Mechanical Engineers. It has been well discussed, so it is not 
necessary to refer to it here more fully. There is no doubt that 
under certain conditions, steel which 1s apparently in good form 
for elongating under steady tensile stress may not, in some cases, 
have its internal crystallisation or structure sufficiently interlocked 
to stand a rapid or sudden shock or vibratory stress. Therefore, 
any means which will ay 4 us to detect such differences must 
prove of great denefit, as the difficulty onze detected can be over- 
come by suitable heat treatment or by modified composition ‘of 
the steel. 

Fragility tests.—Mr. H. Le Chatelier, in one of bis papers, has 
recently dealt with this important question. He gives credit to 
Mr. Considére and to Mr. André LeChatelier for having drawn 
attention to this important question about fifteen years ago. He 
describes the special fragility sometimes noticed in steel by a 
clever phrase—‘‘Some steels present intermittent fragility.” 
This is very expressive. He shows how in the past we have in- 
voked all sorts of explanations for this peculiarity, such as local 
defects, bad composition, and the like, whilst the peculiarities 
noticed were really due to the physical condition of the material— 
one in most cases easily changed by correct heat treatment. He 
indicates how readily this fragility is detected by shock tests on 
nicked or notched bars. By varying the depth of the nick, either 
a fibrous or granular fracture can obtained. Annealing and 
heat treatment afford an important remedy. He finally sums up 
by pointing out that we must not now run to the other extreme, 
and imagine that all tests upon a metal can be reduced to 
fragility tests, Hardness, elastic limit, and other qualities are 
not less important, according to the use to which the material 
is to be put. He thinks, however, that for many pu 3 the 
ordinary tensile tests, bending tests, and even stipulation as to 
chemical composition, will eventually disappear from specifications. 

Hardness tests,—Reference should be made to Brinell’s method 
of determining the hardness of metals by means of pressing a 
hard steel ball into the material to be tested, and measuring the 
spherical area of the cavity produced. His system has been 
found of great service, comparison of hardness being quickly and 
cheaply obtained. We are greatly indebted to bisa for this 
simple but effective method. 


CONCLUSION. 

It is pleasant to be able to take office under conditions which 
seem to indicate that the severe depression which has been univer- 
sally felt is passing away, and that better times are in store for 
industrial progress. As the business world is now constituted, 
there are bound to be times of depression and times of prosperity, 
as described and explained in ‘‘ Benner’s Prophecies,” a little work 
wel] known to Americans. The remarkably correct forecasts there 
made show that the future, at any rate as regards our iron and steel 
industries, is not such an unwritten book as we sometimes imagine. 
Perhaps we shall before long in the world’s history learn how to deal 
with and meet in a rational manver alternations of inflation and 
depression, and avoid much of the present misery they cause to 
all concerned. 

From America we learn that enormous quantities of iron are 





being produced, and that the iron ore business to be transacted on 
the Great Lakes this year is expected to be above all record ; at the 
present time, therefore, the outlook is cheering. It is there cop. 
sidered that the upward wave has already come ; and this is sup. 
ported by the fact that at the time I write iron is being produceg 
at the rate of 22 million tons annually. It is predicted that the 
yearly consumption of iron in the United States must soon reach 
this figure. The leading technical journals there state that rare] 
has the iron trade of the country entered the year with such 
personae activity in all departments. _ As evidence of this 
uoyant feeling, Chicago, which specially felt the depression, js 
now contemplating an expenditure on city improvements of over 
Peneenem a fact which shows great faith in the immediate 
uture. 

In England, productive capacity is being steadily employed, 
and the shipping industry, an important factor in the situation, jg 
very busy. The daily papers tell us that not in this generation 
has Lancashire witnessed such a boom in the cotton trade as she 
is to-day experiencing. A careful survey of the markets has 
shown that much of the recent trouble came from the slackenj 
of home demands—this, no doubt, partly consequent on the 
enormously heavy national expendilure—znother proof of the 

reater vs of home as compared with export trade. The worst 
is, however, now over. South Africa, Canada,* Australia, and 
India are al] planning and carrying out on a large scale more rail. 
ways and other important schemes of various kinds. The same 
applies to America, whether as regards the United States or the 
Southern Continent. Egypt is engaged in the largest irrigation 
scheme of modern times ; the Panama Canal will now probably go 
through ; Germany is busy with home improvements ; and if only 
the terrible war cloud in the Far Kast can be dispersed, there is 
no doubt the world will enter upon an era of prosperity of which 
probably it has never before seen the like. 

Humanity is beginning to benefit by the ripening of thought 
common to all. Improvement in condition cannot be confined to 
one race. or nationality alone ; and in saying this I would like to 
bear testimony to the great help [ have received from friends not 
only at home but also in America, France, Germany, Sweden, and 
other countries, Not the least part uf the pleasure in preparing 
this address has been the interchange of thought that has been 
brought about with my friends in different parts of the world, 
This, happily, is not with me a new experience, as in the prosecu- 
tion of previous researches | have had constant proof of the kindli- 
ness and goodwill that exist between scientific workers all over 
the world. Facts like these influence rulers and politicians. There 
is very little probability of stealing a march upon an enemy ; and 
so, to the great benefit of the masses, the arbitramentof war is 
much more charily entered upon than in the old days. 

Finally, if we are inclined at times to think we have reached the 
height of human knowledge, let us remember the words of the 
late Lord Salisbury, no less a philosopher than a statesman :— 
‘** We live in a small bright oasis of knowledge surrounded on all 
sides by a vast unexplored eo of impenetrable mystery, and 
from age to age the strenuous labour of successive generations wins 
a small strip from the desert and pushes forward the boundary of 
knowledge.” 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions «/ our 
correspondents.) 


THE SCREW PROPELLER. 

Sir,—I see that during my absence there have been two very 
relevant letters contributed by ‘‘ Superintendent Engineer.” In that 
of April 21st he says that ‘‘it is about time that correspondents 
: . wrote something about facts which can be proved to exist.” 
I quite agree, and as he says it is an ‘‘absolute fact” that the 
propeller ‘‘ drives water astern,” I suppose he can prove it, and 
that I shall be quite justified in asking him to give the proof in 
your columns. He continues his letter by reference to the water 
**going astern ” when a ship is being started, electric fans, &c. &c , 
all which statements are correct as regards the facts, though |! 
absolutely disagree with the deductions he has drawn from them. 
Next follows remarks about the Waterwitch marine engineers 
cannot, I suppose, resist bringing in the water-jet experiments 


Rankine’s classical statement, and then a dissertation on the “~ 
" 


formula—with variations. 

In that of May 5th on, I suppose, the off-chance that my theory 
might not be quite dead, he gives it a passing kick when he says: 
“And if Captain de Villamil bases his theory on the 
assumption that water is not driven astern, so much the worse for 
the theory.” I suppose that I may take this to mean that ‘‘if the 
facts do not agree with Rankine, then so much the worse for the 
facts.” My theory, however, is not at all dead, but very much the 
reverse ; it is cutting its teeth nicely, and quite painlessly. 

‘* Superintendent Engineer ” states accurately what my theory 
is based ¢ on, and until someone can prove to me conclusively that a 
propeller can push water back, I shall continue to consider it, not 
only impossible, but even unthinkable. Wil! ‘‘ Superintendent 
Engineer ” kindly supply, the proof of this ‘‘ fact,” which he says is 
‘* comprehensible ” and ‘‘ certainly true”! 

To keep the argument within reasonable bounds I will state how 
far ‘‘Superintendent Engineer” and I agree—he will kindly 
correct me if I am wrong—and his proof can commence from the 
point where our views diverge. e agree that the propeller, by 
some means or other, details of which are not agreed upon, gene- 
rates a certain amount of what I may call positive energy in the 
ship per minute, It necessarily follows, from natural laws, that 
the propeller must, by some means or other, cause to be generated 
in the same time an exactly equal and opposite amount of negative 
energy in the water. I do not think anyone will dispute this. 
Now we diverge. 

‘*Superintendent Engineer,” following Rankine, assumes—for it 
is a pure assumption, for which Rankine gave no proof—that the 
only way this can be done is by the propeller pushing the water 
back. My chief crime in his eyes is that I have pointed out that 
there are two imaginable ways of effecting this object, and, further, 
that Rankine’s way is impossible—absolutely unthinkable. 

To adopt the ordinary notation of the propeller, putting V for 
the velocity of the ship and S for the slip, or sternward accelera- 
tion, Rankine says water reaches the perv at a velocity of \ 
and leaves it with a velocity V + S. I maintain that the velocity 
of feed is V + S, and that there is no further acceleration when it 
leaves the propeller. I think that is the case in a nutshell. 

It rcs § be well if ‘‘ Superintendent Engineer” confined his 
argument to the action of a screw of uniform pitch—a portion of a 
perfect screw. It will be unnecessary to give voluminous quota- 
tions from Rankine’s paper of 1865, as I have read it dozens of 
times, and all I want to know is how the propeller changes the 
velocity V into that of V + 8. I should like to know, also, if the 
water leaves the propeller, all over the disc area, at a velocity of 
V +8. Rankine does not actually say so, but he leaves it to be 
inferred that it doess-that it comes off in “slices,” if I may so 
express it. Of course, this is directly opposed to facts, but I 
suppose that is no insuperable difficulty. The problem is full of 
pitfalls--in fact, so much so that the other correspondents whom I 
asked for this explanation are apparently too cautious to risk 





* Mr. J. Stephen Jeans, in his recent work on ‘Canada's Resources 
and Possibilities,” has contributed some excellent information regarding 
our great Dominion, showing the wonderful future in store for it. The 
annual capacity of Canadian blast furnaces is stated as being about one 
million tons of pig iron, with a Bessemer and open-hearth steel capacity 
of nearly three-quaiters of a million tons. America recognises that its 
Canadian trade will steadily diminish, and it is also to be expected that 
we in this country will experience similar results, 
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ves on this very dangerous track, Like Brer Rabbit, they 
th agate pret and sarlae nuffin’ all the while.” a , 
a ae somewhat amused at ‘‘Superintendent Engineer's” 
description of how he designs a propeller, He first wraps the sacred 


8 formula in cotton wool and puts it away carefully, so as to be 


J for the next ‘‘academic discussion.” He then designs his 
' yer by certain empiric rules, and afterwards—well! he 
Se pape works out the mathematics.” Of course, he cannot well 
ae anything else, but it is only anotlier proof of what a useless 
thing this famous formula is. ae x ; 

{am afraid “ Superintendent Engineer” was in a hurry to catch 
the post when he was completing his letter, as, without wishing to 
be rade, } can only class the last paragraph as nonsense. Evidently 
his reference to Mr. Froude is from memory. What could Mr. 
Froude have meant when he said that in a perfect fluid ‘it would 
be no question of form of least resistance ; any form—all forms 

ually—-would be forms of no resistance ;” and also: ‘‘ Fluid 
estatance is inseparable from fluid friction.” Are these statements 
re be interpreted in a Pickwickian sense! ‘* Superintendent 
Eogineer " has not been reading up his ‘* Lamb” lately, nor his 
« Principia.” vol. ii, or he would not have written what follows. 
A perfect tluid has mass, and it also has inertia, but as it has no 
resistance, you cannot accelerate it. A propeller might rotate in 
itand divide it, but it could cause no acceleration in it. Really 
this is too bad. Marine engineers are rather fond of using the word 
hydrodynamics, but surely a ‘* Superintendent Engineer” should 
pa more careful, and not assist in disseminating such absolutely 
unscientific views. 7 : ae ] 

Mr. Staunton says my paper is open to “ various criticisms. 
Of course it is; that is what it was written for. If I publish 
a paper, | stand to be shot at: all that I ask is that criticism shall 
be fair and—very especially—to the point, I do not suppose that 
wy horribly revolutionary views are going to be accepted without 
astruggle. If Mr, Staunton is wishful to ‘curl me up” and smash 
my theory, he is at perfect liberty to try ; but he must not think 
me unkind if I give him a rap over the knuckles every now and 
then, if he makes slips. He has a perfect right to invent a new 
system of dynamics, if it amuses him—this is a free country ; but 
he must not employ it in his arguments against me, because, as I do 
not understand it, it would not be fair. If he thinks that action 
and reaction, being equal and opposite, is an ‘‘ obvious fallacy,’ I 
suppose he must be allowed to think so. It is quite a harmless 
mental state, but I regret that I cannot discuss the point. 

| have reiterated this ‘‘ obvious fallacy” in reply to ‘‘Super- 
intendent Engineer,” but he, of course, knows his “ Principia,’ 
and will understand what I mean. I have noted that “no resist- 
ance ” is considered by Mr. Staunton as a “‘ purely relative term ;” 
also that ‘‘it does not imply that the fluid pressures are not 
increased.” What this all means I quite fail to grasp. When I 
nsed the term ‘‘no resistance,” | used it in an absolute sense. 
Not being a Pickwickian, I cannot understand how no resistance 
could mean rather less than 41b. but rather more than 24 lb. 

| do not think Mr. Staunten understands Mr. Froude’s ‘‘ Ship 


Resistance.’ The fault is not Mr. Froude’s, who only supplies the 
arguments. Mr. Froude oor says there is an ‘increased 
pressure on the bow of a ship, but this is only relative. If the | 


hydrostatic pressure, when the ship is still, be taken as, say, 4, the 
fluid pressure on the sides when the ship is moving may be, say, 
2, and the head pressure may be 3. 
increase—being over 2-but this ‘‘increased pressure” can never 
be as much as 4. much less exceed it. A little more study of 
hydrodynamics would soon convince Mr, Staunton that ‘* hydro- 
static pressure” does not exist in a moving tluid--the name alone 
should suffice. As I stated in my paper, the energy in a unit of 
moving fluid can be stated as 
pt hpi? = P, 

where p is the potential energy or pressure and }, p «* is the kinetic 
energy. If v be put = 0, then p = P = hydrostatic pressure. 

I must apologise for the almost interminable length of this letter, 
but | have had arrears to make up. 


May 9th, R, DE VILLAMIL. 





Sik, —‘' Superintendent Engineer " is accurate in assuming that 
the weight of the atmosphere must be included in order to show 
that at a mean immersion of 10ft. the pressure exerted by the water 
when at rest an the surface of screw blades exceeds 1 ton per 
square fovt of blade surface. That fact was so self-evident that 
it appeared to ‘‘go without saying,” hence I cannot accept his 
‘‘correction.” The actual figures, excluding fractions of a lb. per 
square ioch of surface, are 19 1b., and 191b. per square inch equals 
2/36 1b. per square foot. 

With such immersion—a not uncommon one with ships’ secrews— 
this 2736 lb, represents the fullest extent to which negative pressure 
may be sought for—when a ‘‘ perfect water vacuum ” is obtainable 
—on the surface of the forward faces of screw blades. 

Under these circumstances I have no hesitation in agreeing with 
‘‘Saperintendent Engineer" that cavitation so placed is ‘‘a very 
desirable thing,” and that it is therefore eminently desirable that 
its development should be sought for when designing ships’ pro- 
pellers, and its action duly provided for in such design. I also 
think, for the reasons given, that even though a ‘‘ perfect vacuum ” 
may not be procurable over any great extent of blade surface, even 
a less than ‘* perfect ’ vacuum, which would enable this 2736 lb. of 
wages thrust to be even partially made use of, is worth looking 
or. 

‘Superintendent Engineer” states that he ‘‘does not know 
what are the general principles to be kept in view in considering 
the efficiency of a propeller ;” and he seems to think that they are 
“too multifarious,” to be sought for, much less considered. May 
I suggest a few matters for his consideration, and express the hope 
that he will find them fruitful, viz. :— 

That the resultant propelling force can alone be derived from 
the difference in fluid pressures that arise on the forward and the 
after face of screw blades, and that this ‘‘tension theory,” and 


wes 


- F formula are wholly misleading and absurd. 


That such differences of fluid pressures may be got by («) the 
pushing action of the driving faces ; (4) from « reduction of the 
‘luid pressures on the forward faces of screw blades. 

That the maximum thrust procurable from this ‘ pushing” 
action, «.¢,, overcoming the inertia of the water, hardly equals 5 Ib. 
per square inch of blade surface. 

That the maximum thrnst obtainable from a reduction of the 
fluid pressures on the forward face is, at adepth of 10ft., 19 lb. per 
square foot of blade surface covered by a ‘‘ perfect vacuum ;” and 
that even while such surface is covered by a less than ‘‘ perfect 
vacuum ”—each of which conditions are included in the term 
“cavitation ”’—this negative pressure, ¢.c., thrust, thus obtain- 
able, may readily far exceed that procurable by this most perfect 
action of the driving force of any screw blades, no matter what 
engine force may be used. 

“Superintendent Engineer” is right in stating that apart from 
actual ‘‘ cavitation,” the maximum negative pressures that can be 
got by so designing and driving a screw to enable any portion of 
its forward surface to keep ‘just in front of” the water, cannot 
exceed the actual weight of the superimposed mass of water ; /.¢., 
at a depth of 10ft. it would be less than 700 ib. over such portions 
of the blade. That proposition can be established experimentally, 
but as ‘‘ Superintendent Engineer,” and those who work with him, 
are already aware of its truth, I need not labour the question. 
He will also appreciate that the negative pressures thus obtainable 
are very limited in extent, and costly in engine power and in coal. 
His assumption that because cavitation—as he knows it, and as it 
has been “observed ” to arise—is avoided as muchas possible, and 
therefore is to be condemned under all conditions, is scarcely logical ; 
and I am ceriain that it is unwise to so dismiss a subject of such 
obvious importance, 


This 3 is relatively an | 





Cavitation is, as | have shown, a powerful factor in screw pro- 
pulsion. It may, obviously, be well or ill used, and such use 
necessarily determines results. Any high explosive may also 
be ill or well used. A charge may be so ill placed ina gun as to 
cause it to burst ; does it follow that the use of high explosives is 
therefore to be avoided in guns / 

In like manner, if ‘‘ Superintendent Engineer ” will take up any 
model of a screw propeller, and recollect what cavitation means, 
que negative pressures, he will readily appreciate where, on the 
forward surfaces of its blades, such ‘‘ negative pressures” are 
desirable, as an aid to propulsion, and where they would mainly 
retard the rotation of the screw, and tend to leave broken water. 

He will find this study interesting ; it will suggest useful con- 
siderations in size, shape, and pitch of screws. And if he and his 
colleagues consider the matter of sufficient urgency, he might see 
what will boppes with one of their excellent smooth-surfaced 
decreasing-pitched screws, when corrugated on the forward faces 
of the blades ; whereby cavitation may be more readily and fully 
got than is now practicable, and, with its ddvent, an increased sea 
speed may be procurable at all rotational speeds. My impression 
is that he will tind such an experiment eminently satisfactory ; and 
that he, and those concerned.with him, will thus prevent a 
repetition of that series of mistakes which for more than twenty 
years practically disarmed the British Navy by ignoring and 
discrediting the superior merits of breech-loading guns. 

I say nothing about his facetious assertion that *‘ cavitation is 
due to the hull of the ship preventing water getting freely to the 
propeller ;” nor will I trouble him to explain by what system of 
mathematics, which ignores the pressures exerted by theatmosphere, 
Admiralty engineers ‘‘design first,” and then ‘‘ work out” the 
results afterwards. 

Any such a compromise, of a negation of theory plus working 
by ‘‘precedent,” which, as Mr. Avery reminds your readers, 
affects ‘‘some millions of tons of coal per annum,” is, in my 
opinion, scarcely good enough for a nation which owns about 
16 million tons of screw-propelled shipping; and I venture to 
think that you, Sir, have done a very great service to the nation 
by having thus freely opened the columns of your journal to this 
discussion. 

I would add, to prevent possible misconception, that ‘‘ cavita- 
tion” can be, and has been thus got, under gonditions and to 
an extent which have enabled increased negative pressures 
to arise without injuriously affecting the action of the driving 
faces of screw blades, and that the expenditure of engine power 
incidental thereto, and for increasing the rotational resistances 
caused by corrugation, is as nothing when compared with the 
increased thrust thus procurable, without adding a fraction to the 
sternward velocity communicated to the water acted upon by the 


screw. 
Dublin, May 9th. 





P. M, STAUNTON. 





Sir,—‘‘ Superintendent Engineer” says in your issue of the 
| 3rd inst., ‘If Mr. Claudio or Colonel de Villamil base their 
| theories on the assumption that water is not driven astern so much 
| the worse for their theories,” This may be dogmatic, but it is not 
| argument. 

I should like to ask ‘‘ Superintendent Engineer” whether depth 

| of water above the centre of the propeller has any effect upon the 
| propelier’s action. 
It certainly is true that the wake behind a vessel is in a most 
| disturbed condition, and it is equally true that a vessel carries with 
| it some water, and whatever this amount may be it means cavita- 
| tion at the stern; but it is equally true that cavitation at the 
| stern of the vessel provides a reason why the stern water follows 
| the vessel to destroy cavitation. When the speed of the vessel 
| equals the velocity of flow of the head water into the cavitation, 
| and suppose this is attained at the centre of the propeller shaft, 
then cavitation must exist above it, but the vessel settles down 
| into this cavitation space, or becomes trimmed by the stern. This 
is evidently the case with all vessels, but more especially is it so 
with high speed vessels, where the stern dips well down into the 
water until the bow stands out prominently even to the extent of 
showing the keel. Perhaps ‘‘Superintendent Engineer” can 
furnish reasons, other than the above, why this takes place. 

J hope to hear further upon these matters, from your various 
correspondents, and thank you for the opportunity to touch 
upon these points. JOHN BATEY. 

Coventry, May 9th. : 





Sin,—I hasten to apologise to Mr. Claudio for writing ‘‘ passing 
the front of the propeller” instead of ‘‘ passing in front of the pro- 
eller.” Iam sorry that I am not able to appreciate his subtle 
ut, no doubt, important difference between the meanings of the 
two expressions, which is not wonderful seeing that I do not 
understand in the least what either phrase means. For the words 
‘effect of propulsion ” instead of ‘‘effort of propulsion ” I fear the 
printer must be held responsible. 

I do not understand the quotation from Professor Cotterill with- 
out the context and a definition of the meaning of his words. 
Thus I do not know what ‘‘stream of water” is referred to, and 
how it is divided. A diagram would, no doubt, make the matter 
clear. I may perhaps add that nothing is more likely to envelop 
a subject in 8 than the free use of selected quotations. 

May | add that it is curious that no one seems to take any note 
of the action of paddle wheels! The slip of paddies is almost 
identical with that of a screw, their efficiency about the same. 
Suppose that two paddle wheels were fitted one on each quarter, 
the shafts at such a horizontal angle that fioats in the water could 
be set at the pitch of a screw as regards the ships, what would be 
the result / SUPERINTENDENT ENGINEER. 

May 15th. 





THE ST. LAZARE EXPLOSION AND INJECTORS. 


Sir,—It is regrettable that the apparent mystery of the 
St. Lazare boiler explosion has not been satisfactorily cleared up. 
Whatever may have been the initial causes of the disaster, the 
theory of M. Périssé seems to me most unlikely. Steam by itself 
is too elastic to cause damage. In the case of joints of, say, 
feed pipes giving way, water below boiling point sprays further 
than water of, for instance, 300 deg., taking it on the whole. 
When a steam joint blows out, say, part of a rubber joint, 
the velocity of the steam quickly subsides, even though there 
is much noise and also clouds of steam. The pressure of 
steam at 60 lb. is not intense at 18in. off the flanges. For 
instance, some time since a joint of a 4in. pipe blew out. It 
was the joint above the stop valve of a steam engine. The steam 
was so dense even in a lofty building that the engine and pipe 
were invisible until one passed through the cloud and approached 
the pipe. One of the men attempted to wedge the leak, but was 
unable to hold the wedge in a fv of tongs against the rush of 
steam. On trying it with a wedge of about 2in. in breadth I found 
it as he said, but by splitting the wedge longitudinally into two 
parts and thus reducing the area exposed to the steam the pieces 
were driven in and the leak stopped. This gives, or should 
give, a fair idea to non-practical men of the effect of escaping 
steam. 

Take the case of boilers blowing off at 70 lb. pressure. The 
water flows down, possibly a 3in. pipe, and on reaching the» air 
bursts from a core of 3in. into one of perhaps 15in. or 20in. within 
a few inches of the exit. From general observation it appears to 
me that the hotter the water the shorter the discharging core and 
the more pronounced the dissipation of the steam. With rather 
cooler water the discharge core is longer,and more of the inner 
part of the core is sprayed as water. A core of steam, lin. long 
and lin. diameter, escapes from a pipe with a certain velocity. 
While this core has kinetic energy, it is not the kinetic energy of a 
compact solid or fluid, but of an assemblage of molecules and 





repulsive forces acting between these molecules. It seems 
to me questionable if the kinetic energy of such a core is quite the 
same as that of a compressed feather moving with a certain 
velocity and then suddenly ex ing, having its momentum 
quickly arrested by the inc resisting area of the air. 

To effect destruction steam must move within limits, and give 
momentum to a fluid, as water, ora solid, asa piston, In the one 
case we may have water driven through pipes, and the impact at a 
valve or blind flange causing fracture. A piston, apart from the 
restraining crank pin, and driven by the steam, may, and often 
does, fracture a cylinder. In short, the steam itself has but 
slight impact. The destruction of the boiler only seems possible, 
as you state, through the steam giving momentum to the water. 
May it not have been that through lack of circulation of the 
water and the condition of the fire that the panel had its accelera- 
tion produced by the relatively cooler water striking it while the 
warmer and more remote part of the mass was bursting into steam 
and giving the accelerating pressure. 

A short time since in your columns I ventured to question the 
correctness of the received theory of injectors that a cubic centi- 
metre of steam, say, in virtue of its kinetic energy, is able when 
condensed to impart sufficient of its kinetic energy to the water 
so that the combined mass enters the boiler, taking the boiler 
as commencing at the smaller orifice of the delivery cone. 

If we examine a maker's list we will find a 4-miJlimetre injector 
requires a jin. or a lin. pipe to supply steam. The steam cone 
itself not being gin. in diameter at the outlet—that is, taking the 
steam cone orifice as nearly Zin. in diameter—a steam pipe of from 
four to seven times the area is required for the efficient working 
of the injector. As a matter of fact, even with a lin. pipe, an 
injector works best when the lin. pipe is short and is connected to 
a large main or toa boiler. The steam cone itself is then form- 
ing a good conductor, and is surrounded with the cool water. 
As another matter of fact, an injector works best with cool 
water. The heating of the water is, therefore, of no advantage. 
The action seems to me to be as follows:—The core of steam 
flowing through the steam cone is condensed at its circumference, 
the condensed particles—notwithstanding the friction of the sides— 
being carried on by the swiftly flowing steam, and forming a 
ring of projectiles, striking on the annular ring of water at the 
entrance of the combining cone. The speed of these particles 
will be reduced through the impact, and the supplied water will 
be driven in on the inner core of steam. Ultimately at the 
orifice between impact and kinetic energy, the core of water 
by its kinetic energy enters the delivery cone. The steam pire 
is larger than the steam cone, and thus steam is provided to 
supply the room made by condensation, and to keep up the 
pressure. 


May 9th. BEECHWOOD, 





SAFETY OF THE NILE DAM, 


Sir,—I hardly feel called upon to reply to Mr. Pardoe’s criticism 
of my letter in your issue of 5th May, because it is so palpable that 
he has signally failed to see the object I had in view when submit- 
ting it, for— 

(a) 1 quite admit that my calculation could have been made with 
fewer figures, but, as I remarked, my object in building up the 
diagram step by step was to make it as explicit as possible, and 
his remarks as to the unnecessary amount of figuring involved 
read a little strange, in view of the remark he makes after his own 
calculation, in which he says: ‘‘ I have shown these calculations at 
some length, but in practice they would be condensed.” The same 
applies to mine. 

(6) I did not put this profile forward as a design, and plainly 
stated it to be an exaggerated case, invented solely for the purpose 
of magnifying and better illustrating the theory, and for me to 
have selected a profile which, when calculated, would have shown 
ample strength, would not have brought out those points upon 
which I wished to lay stress, and when Mr. Pardoe talks about the 
new theory being based upon such a profile it shows he did not 
read my letter very carefully. 

(c) In the last two paragraphs of your correspondent’s letter he 
says that for all practical purposes a dam merely resting on a 
roughed surface can be considered as immovably keyed to its founda- 
tion ; but I think I am safe in saying that such an ideal construction 
does not exist in any dam; and the extent to which it does exist is 
so uncertain that, rather than run the risk, it is preferable to 
caleulate the dam as a monolithic structure. 

This is the usual method of procedure when a dam is so bedded, 
and, even when the conditions are approximately known, a large 
margin is always allowed when considering the shear, &c. 

But even this is not the worst condition that we may have to 
contend with ; the dam may be water-borne, in which case allow- 
ance must be made for the upward pressure of the water on the 
base, and in a large proportion of dams this allowance must 
necessarily be, and is, made ; but apparently Mr. Pardoe has never 
had to meet this contingency, or he would not say that ‘“‘an 
ordinary masonry dam is not resting on a smooth lubricated 
surface.” It certainly may be, and until the relationship existing 
between a dam and its foundation can be more definitely 
ascertained, it will be well to err on the side of safety. 

East Dulwich, S.E., F. G. Davis, 

May 16th. 








PELTON WHEEL GOVERNOR.—In describing the Pelton wheel 
governor in our last issue, on page 480, we omitted to say that the 
device was the invention of Mr. Percy Pitman, of Bosbury, 
Ledbury. 

Society or Arts.—The following is a copy of a resolution 
passed by the Council of the Society of Arts at their meeting held 
on the 8th May :—‘‘ In view of the feeling which appears to have 
been aroused amongst some of the proprietors of the London 
Institution with regard to the proposed amalgamation with the 
Society of Arts, and the consequent probable difficulties of effect- 
ing a harmonious fusion of the two Corporations into a single 
Institution, the Council of the Society of Arts have decided not to 
take any further action inthe matter, and hereby discharge the 
Committee which, at the instance of the Board of Managers of the 
London Institution, they appointed to consider the scheme for 
amalgamation.” 

THE Marine Motor Cius.—The Marine Motor Committee of 
the Automobile Club has, with the approval of the Club Committee, 
drawn up a scheme for the formation of a new club, which it is 
proposed to entitle the ‘‘ Marine Motor Club of Great Britain and 
Ireland,” and this club will in future conduct the Reliability 
Trials, and organise and control the British International Cup Race. 
The Automobile Club has undertaken to provide 4 sum of for 
the first year and £300 for the next two years, towards the esta- 
blishment of a club house at Southampton, or other suitable place, 
and the other expenses of the club, Members of the Automobile 
Club will be admitted to membership of the new club at a reduced 
subscription. 


Royat InstirvTion.—On Saturday next, May 20th, at three 
o’clock, Dr. J. G. Frazer will deliver the first of a course of two 
lectures on ‘‘ The Evolution of the Kingship in Early Society.” On 
Tuesday, May 23rd, at five o'clock, the Rev. Henry:G, Woods com- 
mences a course of three lectures on ‘‘ Velazquez,” and on Thurs- 
day, May 25th, at the same hour, Professor J. A. Fleming delivers 
the first of three lectures on ‘‘Electro-magnetic Waves.” These 
are the Tyndall lectures. On Saturday, June 3rd, at three o’clock, 
Mr. A. H. Savage Landor begins a course of two lectures on 
‘* Exploration in the Philippines.” The Friday evening discourse 
on May 26th will be delivered by Professor J. W. Briibl on ‘‘ The 
Development of Spectro-Chemistry,” on June 2nd by Mr. George 
Henschel on “‘ Personal Recollections of Johannes Brahms,” and 





on June 9th by Sir William H. White on “Submarine Naviga- 
tion.” 
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DREDGING PUMP PLANT. 


THE Blackpool Corporation have recently been making 
some improvements on the sea front, and in connection with 
these improvements it was necessary to build a large retaining 
wal], which had to be filled in behind. The borough 
engineer, who was in charge of the work, decided that it 
would be better to use sand from the foreshore for filling up, 

.than to have to cart material there for that purpose. The 
whole of the plant for carrying out this work was supplied by 
Messrs. Gwynnes, Limited, 81, Cannon-street, E.C.. The 
general arrangement of the pump and the motor is shown 
below. The carriage in which the machinery is placed runs 
on rails laid on a gantry at the end of a pier, which runs 
some distance out tosea. A 12in. ‘‘ Invircible’’ centrifugal 
pump was used, which was designed to deliver 140 tons of 
sand per hour against a total head of 40ft., but we are in- 
formed that as much as 160 tons were actually pumped. 
The pump was provided with a steel star disc, and the 
interior of its sides were lined with chilled steel plates, so 


that they could be easily removed when they were worn. | 









































tT 
ARRANGEMENT OF PUMP AND MOTOR 


The spindle was covered with steel sleeves. An electric 
motor, developing 100 brake horse-power, was fixed to the 
same bed-plate as the pump. It was of the semi-enclosed 
type, arranged for working from a continuous current 
circuit of 500 volts. The current for driving the motor was 
obtained from the Corporation’s mains, which were compara- 
tively close to the plant. The armature spindle was directly 
coupled tothe pump spindle by means of a rigid coupling. 
The speed of the motor was regulated to suit working con- 
ditions by a starting twitch, totally enclosed in an iron box, 
in which was placed a shunt rheostat. A 16in. pipe con- 
veyed the sand and water from the pump to the wall, a 
distance of about 300ft. The sluice valve for the delivery 
branch of the pump had four metal faces and a gun-metal 
outside screw, with a hand wheel for opening and closing. 
The mouthpiece was constructed throughout of steel plates, 
and made strong and durable. The suction pipe consisted 
of 9ft. of india-rubber and canvas. 
covered outside with tarred marline and painted canvas, 
and each end was provided with strong wrought steel 
flanges, properly secured. The 
pump by a universal swivelling bend. We are informed 
that the plant has given entire satisfaction, and exceeded 
the most sanguine expectations. Some idea of the eapacity 
of the pump may be formed fsom the fact that when it is stated 
a hole in the sand 35ft. diameter and 9ft. deep was made 
during each tide. 








NOTES FROM SOUTH AFRICA. 


(By our own Correspondent.) 
JOHANNESBURG, April 8th. 
THE feature of the past few days has been the ‘‘ tin boom.”’ 


It has always been anticipated that the base metals of South | 


Africa would some day make themselves felt, and un- | 
mistakably just recently the subject of the possibility of 
payable tin mining has got hold of the popular fancy. Some | 
few months ago in these letters the prospects of the Bushfield 


It had embedded rings | 


pipe was connected to the | 








Tin Company on the farm Enkeldoorn were mentioned as 
being quite worth notice, and now, on the farm adjoining 
—Vlaglaagte—tin lodes of even superior worth have been 
prospected. The farm on which the new discoveries have 
been made lies north-east of the farm Enkeldoorn, and about 
forty miles east of the Premier Diamond mine. According 
to the report of the geologists, the tin-bearing rock in this 
| instance is greisen, a granular crystalline rock composed of 
quartz with mica, with which cassiterite is associated in 
many parts of the world. The country rock in which the 
lode occurs is red granite, the predominant rock in this 
portion of the Pretoria district. The initial sample of the 
lode that was analysed was pronounced to be the richest 
sample ever found in this country, and the assay proved 
51:7 per cent. of cassiterite, involving 38 to 40 per cent. of 
metallic tin. The Consulting Engineer states that in his 
opinion a very profitable industry will be started in the 
district at an early date, although it would be unreasonable 
to suppose that the whole tin zone on the farm, which is of 
great extent, will produce such phenomenally rich ore. Much 
more work remained yet to be done before he could give an 
exact and reliable opinion, but he 
had no hesitation in stating that 
there was a truly marvellous pros- 
pect, and one quite unparalleled in 
the history of reef tin. The general 
public have quite caught on to the 
possibilities, and the value of the 
shares in the parent company, the 
South African Land and Exploration 
Company, has been increased five- 
fold in little over one week. 

The annual meetings of most of the 
gold mining companies have now 
been held. It is most satisfactory to 
note the spirit of great confidence in 
thefuturethat was generally displayed 
in the speeches from the chair. The 
necessary quantity of manual labour 
being now secured for the working 
properties, and the numbers requisite 
for the development of the new 
projects being also assured, there is 
apparently nothing to check the for- 
ward march to prosperity. Capital 
is forthcoming for every new venture 
that has the hall-mark of soundness 
—the report of a consulting engineer 
that the people have learnt to trust. 
Several very large low-grade mining 
combinations are promised, and will 
most certainly come into being. 
Especially may be noted one large 
prospective combination on the Western Rand, on which it 
is proposed to work over a thousand stamps, and on which if 
is anticipated the working costs will be reduced to something 
like 10s. per ton. Under these conditions mining is not a 
venture, but an industry, and as such will outlast the 
exploitation of all the smaller and richer properties. To 
reduce working costs to the figure quoted the fullest use will 
be made of any mechanical appliance that affords the 
slightest economy over man-power; and manufacturers will 
find the Rand market for mining and power plants one to be 
studied more than ever to their advantage. For instance, it 
may be at once stated that these large low-grade combina- 
tions will involve big central power stations. How far elec- 
trical power will be made use of cannot yet be fully foreseen, 
but machine drills will most certainly be utilised for most 
of the stopes. 

On the East Rand, well known as a rich section of the reef 
country, the experiment is to be tried of driving the stamp 
| mills by electric motors. The large mills on which this 
installation is to be made are those of the Cason and Angelo 
Gold Mines, and Mr. L. Wilms, the consulting electrical 
engineer for the E.R.P. Group, is mainly responsible for the 
innovation. It is not so much the question of the appli- 
| cability of electric motors for the purpose, as the proposition 
| of generating cheap power in’ bulk by means of a large central 
| electric station in place of the various engine-rooms and 
| boiler-houses scattered over a group of mines under the 
| control of one parent company. 

The first paper as yet presented dealing with the subject 
of tube-mill experience and actual practice with this new 
| reducing factor was one read by Mr. H. Leupold, manager 
| of the Treasury Gold Mining Company, at the last monthly 
| meeting of the South African Association of Engineers. 
Quoting mainly from the author, it may be stated that the 
| tube mill at the Treasury is so far the only one in this 
country that has been working continuously on the fine 





| grinding of the whole of the concentrates from a full battery, 


all vat cyanide treatment ot concentrates, as such, being 
dispensed with. The battery at the Treasury consists of 


sixty 11401b. stamps, and the screen duty through a 700. 
mesh was 4°75 tons per stamp per twenty-four hours befor 

the starting up of the tube mill. Of the pulp, 7 per Pt 
concentrates averaged 12°7 dwts. gold, and their residues 
2°13 dwts. ; 59 per cent. sands averaged 4:2 dwts., and their 
residues 1°19 dwts. ; 34 per cent. slimes averaged 2:19 dwia, 
their residues 0°76 dwts. The existing tank capacity is: 
For concentrates, 7 tanks, 14,000 cubic feet; for sands, 
10 tanks, 50,000 cubic feet ; for slimes, 9 tanks, 38,000 cubic 
feet ; which low figures sufficiently account for the high 
residues. The tube mill in use is of the Krupp pattern 

3ft 6in. by 13ft.—internal measurements. The shel] liners 
are of special quality cast iron, lin. thick, each one bolted 
to the shell by two {in. bolts with countersunk heads ; this 
allowing of the liners being held in place until they were 
worn down to fin. in thickness. The power required to 
drive the tuba mill was difficult of estimation, as it was 
driven from a main shaft under varying loading ; but from 
diagrams taken under the most favourable conditions it has 
been computed at 20 brake horse-power. 

After the first run, lasting forty days, when the tube mij] 
was stopped a few of the liner plates were found worn jp 
places down to in., though the majority of the plates stil] 
retained a minimum thickness of gin. ‘The results of the run 
were :—Weight of liners consumed, 3115 lb.; weight of con. 
centrates passed, 1050 tons; weight of pebbles consumed 
4191 lb.; weight of rock milled by battery, 10,750 tons: 
mercury used (deficit), 85 0z.; amalgam won, 575 oz.; fine 
gold won, 168 oz. The total working costs were £194 14s. , or 
3s. 84d. per ton ground, or 4°35d. per ton milled. Owing to 
the grade and size of launders, in this first run, it was found 
impossible to cope with any coarser screening in the battery, 
and there was only a partial and tentative application of 5(9 
and 400 mesh. The stamp duty was not, therefore 
appreciably increased, and the only advantage obtained from 
the use of the tube mill was the climination of the rich con. 
centrates’ residues—2.13 dwts, average—and a decrease jn 
the values of the sands and slimes residues, which fell from 
1:19 and 0°76 to 1:10 and 0°61 respectively. This resulted 
altogether in a saving of 80 oz.. fine gold on the 1050 tons 
concentrates re-ground, and the 10,250 tons sand and slime 
treated during the run. 

A second run, with new liners, was made, lasting from 
1st January to 20th February, a few worn out liners being 
replaced by others, of the first run, on the 9th February. On 
the termination of the second run, there remained forty-five 
liners, having a minimum thickness of ,4in., which it is 
intended to use again during part of the third run. In this 
run the working costs were reduced to 3s. per ton con. 
centrates, equal to 3°29d. per ton milled. During the run 
the mortar screens had been gradually changed to 300 mesh, 
the latter being exclusively in use since the 15th January, 
the launders being altered to allow of this increased capacity. 
The stamp duty increased from 4°8 to 5-2 tons per stamp per 
twenty-four hours, or 8 per cent., and in future working a 
duty of 5°5 tons is expected. The gain amounted to 
194°55 oz., or 0°287 dwts. per ton milled—of value, say, 
ls. 3d. These figures may be considered promising for the 
tube mill, but it is quite certain that they will be surpassed 
when the full details of the running of the larger installation 
at the Glen Deep mine are published. These are promised 
us very shortly. 

In the report of last year’s work at the Meyer and Charlton 
mine, the consulting engineer refers favourably to the running 
of the five-head battery of Morison’s high-speed stamps. 
These ran throughout the whole year alongside, and under 
identically the same conditions, as the cam stamps com- 
prising the rest of the battery. Mr, Denny observes that 
although there were frequent stoppages, the large majority 
of these were due to reasons entirely apart from the stamps 
themselves, such as shortage of ore, &c. With the exception 
of the pistons, which have caused considerable trouble and 
expense, the performance of the stamps has been in every 
way satisfactory ; but, owing to the defect of the piston, the 
maintenance charges, as compared with the cam stamps, are 
in the proportion of 6:9d. per ton with the cam stamps, and 
9°9d. per ton with the high-speed stamps. The manufac- 
turers will doubtless introduce slight modifications into their 
design to remedy the defect that continuous working has 
brought to light, and their high-duty stamp will then have 
proved in every way its worth. 

The annual report of the Chamber of Commerce, just 
published, and the chairman’s address delivered at the 
meeting last week, supply an extremely interesting review of 
the trade conditions during last year. The depression 
which has been so marked in all trading circles is naturally 
strongly reflected. In practically all branches of trade the 
ee has been unsatisfactory, both as regards turnover and 
profits. In the facts adduced there is shown ample justifica- 
tion for the gloomy reports of importers and tradesmen to 
which we have begun to get accustomed. The fall in value 
of the imports into the Transvaal amounted to £5,823,671, the 
total for 1903 being £19,451,048, and that for last year 
being £13,627,377. With a few exceptions, the decrease 
is spread over every class of imports. The heavy 
stocks of the previous year in many instances 
evidently not yet been absorbed, and, in consequence, prices 
have had to be cut until profit taking became an impossi- 
bility. The number of actual insolvencies does not fuliy 
reveal the state of affairs, as there were probably many morc 
arrangements and compromises that remain unrecorded, 
there being no legal provision in this respect. In a much 
brighter tone, however, the future is alluded to, Since the 
arrival of the Chinese and the increase in the number of 
Kaffirs the reef trade has improved to a considerable extent, 
and the prospects in that branch of trade are favourable 
Prompted by the success of the labour experiment and by 
the swiftly increasing prosperity of the mining industry, the 
report assumes quite a cheerful tone. Business is improving ; 
the disturbing factors of military competition and casual— 
and resourceless—intruders have almost ceased to exist. 
Trade prospects are at present brighter than they have been 
of recent years, in spite of all drawbacks; and we are 
gradually coming back to a healthy commercial and financie| 
level. These are the main features of the report, and this 
testimony to the steady upward movement in trade is worth 
a great deal more than the promise of a ‘‘ boom.”’ 








Raitway CLUB.—A meeting was held on thé 12th inst. at St. 
Bride’s Institute, E.C., Mr. H. W. Bardsleyinthechair. A paper 
was read by Mr. R. E. Charlewood, entitled ‘‘ Modern Problems in 
Dealing with Passenger Traffic.” Among the subjects treate: 
were the increase in the weight and speed of trains, without 
corresponding increase in carrying capacity, the extravagance of 
dining cars, fares, rail and motors, electric traction, ard 





excursion traffic, A lengthy discussion followed, 
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SIR BENJAMIN HINGLEY. 


We have to record with regret the death, on Satur- 
day, the 13th inst., at the age of seventy-five, at his 
home, Hatherton Lodge, Cradley, of Sir Benjamin 
Hingley, of the well-known firm of Messrs. Noah Hingley 
and Sons. Taking the ironworks at Old Hill, the cable and 
anchor works at Netherton, and the firm's collieries together, 
employment is found for some 3000 workpeople; and as 
manufacturers of ‘‘ best iron,’’ the firm have a reputation 
second to none. : ; : 

Sir Benjamin was unmarried, and the business will now 
be carried on by his two nephews, Messrs. G. B. and 
H. M. Hingley. The title descends to Mr. G. B. Hingley 
by Royal Letters Patent. Sir Benjamin was universally 
esteemed for his fairness, sound common sense, and courtesy. 
He was chairman of the Midland Iron and Steel Trades 
Wages Board for a period of about twenty years, and it was 
largely owing to his influence that the iron trade of the 
Midlands has been singularly free from trade disputes during 
the greater part of that time. He was also chairman of the 
Ironmasters’ Association, and was a member of the Coal 
Trade Wages Board. Until quite recently his was one of the 
most familiar figures upon the Birmingham Iron Exchange. 
He was returned to Parl:ament for North Worcester- 
shire in 1885, and he continued to represent that constituency 
until 1895, when he retired. It was in 1893 that he was 
created a baronet in recognition of his political services, his 
position in the industrial world, and his valuable work in 
connection with the prevention and settlement of trade 
disputes. He took a cousiderab'e part also in municipal 
affairs, and was at one time Mayor of Dudley. He 
occupied, for a period of some thirty years the position of 
chairman of Lloyd’s Testing House. He was also chairman 
of the Cradley Gas Company, and a director of the Mond 
Gas Company. In the year 1900 he was appointed a High 
Sheriff of the county of Worcester, and was subsequently 
Deputy-Lietenant. He was also a member of the South 
Staffordshire Mines Drainage Commissioners, a member 
of the Upper Stour Valley Main Drainage Board, and a J.P. 
for the counties of Worcestershire and Staffordshire. He 
will be greatly missed, for he was much liked by all sections 
of the indust:ial community. 





‘THe death has occurred at Blackburn of Mr. Juhn Stringer, J.P., 
head of a firm of engineers and ine merchants. He was 
appointed a borough magistrate in 1892, and for six years, up to 
1843, he occupied a seat oa the Town Council in the Liberal interest. 
He was fifty-three years of age. 








THE death is announced in London of Mr. Lionel Barnett Joseph, 
at the age of 78. Mr. Joseph, who was a native of Liverpool, 
claimed to be the original inventor and patentee of the tramway 
rail running flush with the level of the streets, a pian which, after 
various experiments and fajlures, has developed into the system 
now universally adopted. 





TuERE died at Worksop, near Sheffield, on the 13th inst. Mr. 
Henry Nowill, of the firm of Messrs. John Nowilland Sons, cutlery 
manufacturers, Scotland-street, Sheffield. Mr. Nowill, who was 
in his 87th year, was the last survivor of five brothers who had 
been in partnership in the electro-plate trade all their lives. The 
others were Mr. John Nowill, Mr. Thomas Nowill, Mr. Edward 
Nowill, and Mr. Arthur Nowill. The vacancy now created will be 
tilled by Mr. Nowill’s son, Mr. Frank Nowill, the other three 
existing ners being Councillor C. RK. Nowill and Messrs. Ernest 
Bradley Nowill. The firm is a very old-established one, its trade 
mark having been granted by the Cutlers’ Company to Mr. Thomas 
Nowill, the founder, as far back as 1700. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 
Tue engineering trades continue to occupy a favourable position, 
and the outlook is good. Reilway, tramway, structural, and naval 
work is eran, ether, a considerable amount of employment 
throughout the Midlands, and although some firms state that they 
could very well do with more orders, others are able to say that 
they are full up with work, This is more particularly the case 
with the railway carriage and wagon builders and with motor car 
firms. Employment in the chaio, cable, and anchor trades is fair. 

Some of the nut and bolt makers are weil off for work, and there is 

more activity than of late at the bridge, roofing, and gasometer 

building yards. Makers of steel forgings for marine and land 
engines are well nme. A new press is being put down by Mr. 

Walter Somers, at his torgeat Halesowen. He hopes to see ingots 

of some 30 or 40 tons weight being dealt with by that press this 

year, and next year up to about 80 tons, 

Marked bars this week are again quoted £8, galvanised corru- 
gated sheets £10 7s. 6d., and steel angles £5 7s, 6d. to 
£5 12s. 6d , with Staffordshire cinder forge pig 42s. 6d. to 43s.; 
and other quotations are unchanged on ths week. 

Steelmakers are doing well in the better classes of material, such 
as shafting, bars, boiler plates, and sections for electrical purposes. 
a are full up with this class of work, and report prospects as 
good, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The attendance on ’Change, both on Friday and 
Tuesday, was fairly good, but business continues on a very 
moderate scale in all departments of engineering work. In pig 
iron attention was chiefly directed to the continued ‘‘ squeez3”’ in 
Cleveland warrants. In this connection a well-known merchart 
complained very strongly that they were placed in a most invidious 
and uncertain position. They were pbs for quotations, and 
these were given, with the result that makers gave way in order to 
secure business. This does not apply to makers of Lancashire 
pig iron, which will, if all reports are correct, soon be an unknown 
quantity in this centre. Probably the change may be for the best, 
as the production of steel is on the increase. In any case they 
have bowed to what is apparently the inevitable, and they will, it 
is — benefit accordingly. Scotch pig iron is lower, owing to 
the slackness in demand, and in some English makes Is, to Is, 6d. 
per ton lower was accepted for firm orders on present lists, It is note- 
worthy, however, that the Lincolnshire ironmasters did not make 
any change at their last meeting. Derbyshire pig iron is fairly 
steady, and there is little indication of any change for some time 
to come. Quotations are:—Lancashire No. 3 foundry, 53s.; Lincoln- 
shire, 50s. 6d. to 51s. 6d.; Derbyshire, 52s. to52s, 6d.; Staffordshire, 
52s. ; Middlesbrough open brands, 58s.; Scotch Gartsherrie, 57s. 3d.; 
Glengarnock, 54s. 6d. to 54s. 9d.; Eglinton, 54s, 3d. to 54s, 6d.; 
Dalmellington, 54s., delivered Manchester. For Scotch delivery, 
Heysham : Gartsherrie, 54s. 9d.; Gle: ock, §2s, 3d. to 52s. 6d.; 

linton, 52s. 3d.; Dalmellington, 52s.; West Coast hematite, 
57s,; East Coast, 55s., both f.o.t. at works, Forge iron extremely 








dull. Quotations: Lancashire, 48s. 9d. to 51s, 9d.; Lincolnshire, 
48s. 9d.; Derbyshire, 48s. to 483. 6d., equal to delivery Warrington. 
Finished iron is only in very moderate demand, Crown bars, 
£6 5s.; hoops, £7 to £7 5s,; sheets, £7 to £7 17s. 6d. Steel rather 
on the quiet side. Billets remain dull. English billets, £4 5s. to 
£4 7s, 6d.; German nominal ; hoops, £4 53. to £4 10s., delivered 
Manchester. Machine toolmakers still report good inquiry. It is 
probably a long time since textile machine makers were so well 
engag: Manufactured copper is very slow, though there is no 
change to note in prices, which are as follows :—Sheets, £79 to 
£80 per ton ; seamless copper tubes, 10}d.; ditto brass, 8d.; rolled 
brass, 7d.; copper wire, 8}4. to 94.; brass wire, 7}d. per pound. 

In this district the official returns show that there is some im- 
provement in the engineering trades, and that boilermakers, iron- 
founders are in fair employ, though brassfounders and finishers 
are slack. At Oldham this is also the case, so far as pattern- 
makers are concerned ; business is good at Blackburn, Bary, 
and Burnley. At Bolton ironfounders are slack, but in most 
other towns good. 

In the coal trade there is very little doing. In consequence of 
the warmer weather the demand for house coal can be described 
as anything but . brisk. Slack. continues strong. Quotations : 
Best houze coal, 13s, to 14s.; seconds, 12s. to'13s.; common, 93. to 
10s.; steam and forge coal, best, 8s. 3d. to 83. 9d.; best engine 
fuel, 7s. 9d. to 83. 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. to 
6s. 9d.; common, 5s, to 5s, 94. at the pit. Screened coal, 9s. 9d. 
- i unscreened, 93, 3d. to 93. 6d., delivered Manchester Ship 

anal, 





Bavvow.—The depression in the hematite pig iron trade is some- |' 


what more pronounced this week, as is shown by the fact that 
makers’ prices, which have stood firm at 58s. 6d. for nearly three 
months, are down at 58s. this week, net f.o.b. The fact is, less 
business is doing, and prospects are not immediately good, 
although, generally speaking, the belief is entertained by buyers 
and sellers alike that the dull trade at present experienced will 
not Le of long duration. Makers, in the meantime, are not so well 
off for orders as they were some time ago, and there ia a distinct 
inclination on the part of the stocks to increase as well in the 
bands of makers as in warrant stores. The latter now stand at 
20,415 tons, being higher on the week by a small parcel of 170 
tons. Thirty-three furnaces are in blast, and several other 
furnaces are ready to go into blast so soon as the expected 
improvement in the demand justities that step. 

Iron ore is in fair but not large request, and only at two of the 
mines in the district, those of Ronhead and Hodbarrow, is there 
any briskness, Prices remain steady at 9s. to 10s. per ton net at 
mines. Spanish ores are quoted at 14s. 9d. per ton, delivered at 
West Coast ports. 

The steel trade is quieter in tone, and fewer orders are being 
given out. This is the fact in all departments. Makers are fairly 
busy on heavy steel rails, but new orders are not coming in freely, 
and although it is known that some heavy specifications are in the 
market from India and several of the Colonies, buyers seem to be 
holding back, with the hope of getting a reduction in prices. 
Heavy sections are quoted at 107s. 6d. perton. Light sections and 
tram sections are seldom bought just now. Ship plates are quiet 
at £5 17s. 6d., but tenders have been sent out for very large 
consignments, to be delivered over a considerable period. Some 
good orders are in hand for chilled iron tings, but t 
steel is very quiet. 

No new life is reported in the shipbuilding trade, and yet it is 
known that some very important business is pending, and that 
within a short time local yards will find themselves thronged with 
work. Engineers are quiet in marine shops, but fairly busy in 
other branches of the trade. 

Shipping is quieter. The exports last week from West Coast 
ports were 9144 tons of iron and 8018 tons of steel—total, 17,162 
tons, in contrast with 18,088 tons in the corresponding week of last 
year, a decrease of 926 tons. The aggregate shipments this year 
have reached 322,318 tons, in contrast with 263,913 tons in the 
corresponding’ period of last year, an increase of 58,405 tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE pits in the South Yorkshire district are at present well em- 
ployed, the majority of them working up to five and even six days 
a week. With the utiful weather, which seems to have become 
settled, the call for house coal has diminished, both on distant and 
home account. No change has been announced in the lists of 
prices, but values are weaker, and it is probable there may be 
lower rates quoted soon, A very moderate business is being done, 
both for the metropolitan and Eastern Counties markets. Siik- 
stone is to be had in the best qualities at from 11s. to 11s. 6d. per 
ton ; secondary sorts from 9s. to 93. 6d. per ton ; Barnsley, thick 
seam, 93, 6d. to 10s.; secondary sorts, 83. to 83. 6d.; nuts in good 
request at from 6s, 6d. to 63. 9d. per ton in owners’ wagons at the 
pits. 

Steam coal, having regard to the great weight placed upon the 
market, is active, both the land and sea demand being good. With 
the opening of the Baltic ports, consignments to Hull and all the 
Humber ports are increasing very materially. An excellent business 
is being done with the steam fishing trawlers, both at Grimsby and 
Hull, This trade has lately d ptionally large propor- 
tions, Itis stated that several of the Yorkshire collieries are 
sending a larger tonnage for the use of the trawlers at Grimsby 
than for the purposes of the railway companies. The latter, how- 
ever, are receiving heavy deliveries, the steam coal trade generally 
being very satisfactory, and the certainty of even more activity 
with the further opening of the Baltic ports. 

In slack and smudge the betterment which set in with the revival 
of business in the Yorkshire woollen and Lancashire cotton trades 
is well maintained. Rather less is being sent to the Yorkshire 
textile districts, but Lancashire millowners order as freely as ever, 
and prices are consequently firm. Coke is also in excellent request, 
and values are sustained. A large tonnage is being forwarded to 
Derbyshire and North Lincolnshire for smelting purposes. Prices 
are somewhat varyig, according to quality. Ordinary smelting 
coke is available at 9s. to 10s. per ton; washed coke, for special 
purposes, is 1s. per ton above these figures. Gas coal is very 
steady, although less is now being required by the gas consumers 
and gas departments of the different corporations, 

The iron market continues very quiet. Five weeks have now 
elapsed since any change was made in the quotations, and there is 
still no alteration to report. The Lincolnshire irons, chiefly 
pron 5 speculative operations, have risen to prices which have 
ca buyers to turn their attention almost exclusively to Derby- 
shire irons. Even then, however, there has been no briskness in 
the Derbyshire market, and there are indications that the Lincoln- 
shire prices may soon beeasier. In hematites and Swedish irons, 
local steei manufacturers have been making leading requirements. 
For Bessemer and Siemens steels there is satisfactory request; 
special cast steels, more particularly in the qualities for making 
cutting tools, are briskly called for; ordinary crucible steels for 
other engineers’ tools are not quite so active. From Frodingham the 
reports about the stee! trade are gratifying. The works there are 
stated to be very busy, with many good orders in hand. The new 
United States plant at the Frodingham Iron and Steel Company’s 
establishment is completed. Machinery trials have been going on 
5 some time, and the furnace is expected to be blown in any 

ay. 

The armour plate mills could do with fresh orders now. The 
last contracts are well advanced, largely in the finishing shops, and 
the other departments are consequently waiting for public work. 
It was stated in Parliament some time ago, in answer to a question 
from Mr. James I’, Hope, the member for the Brightside division, 
where the manufacture of military material is mainly carried on, 
that orders for the armour plates required under the new 








Admiralty’s programme would be given out in about two months. 
As yet the local firms have received no inquiries, but these cannot 
be much longerdelayed. A very good business continues to be done 
in heavy forgings, both for engineering and shipbuilding purposes. 
Although the shops are fairly well employed, more work would be 
welcomed. Ino railway material the weight on order is much less 
than was looked for in the third week of May. The work recently 
booked has been largely for abroad, but two or three of the home 
railway companies have placed orders for tires, axles, buffers, 
springs, and other railway specialities. Business is most unevenly 
divided, several establishments making full time, while others are 
very indifferently engaged. Competition is reported to 
exceptionally keen on all sides. ; 

The lighter industries of the city seem to go from bad to worse. 
Principals in old-established houses declare they have rarely known 
a time when affairs all round were so languid. In cutlery, the 
demand, both on home and foreign azcount, has fallen away —_ 
disappointingly. The silver and plating trades are equally affected, 
the travellers in the home districts finding it difficult to obtain 
even the light orders that seem to be the rule everywhere. There 
\will, unfortunately, be too little difficulty in arranging about 
summer holidays this season. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE end of the ‘‘squeezs” in Cleveland warrants has not arrived 
yet, but it is expected that it will be over within the next few days, 
if not before this week is over. This may be gathered from the 
fact that warrants are to be had for delivery next week at 7s. to 
8s. per ton less than will be taken for prompt, and for delivery a 
month hence 8s. 6d. less would be accepted. Regular traders ure 
sick of the way the warrant market has been manipulated by 
speculators since Easter; it has hampered all /ona fide business, 
and rendered it very difficult to get No. 3 Cleveland pig iron, and 
consumers have not been able to secure all the iron due to them. 
Every ton of No, 3 that could be diverted into the public stores 
has gone there, and frequently regular customers have had to stand 
aside. The makers got much more for iron to be sent into the 
stores than consumers could afford to pay them, and most of them 
appear to have succumbed to the temptation. As much as 55s. 
has been paid for Cleveland warrants this week, which is the same 
price as has been accepted for mixed numbers of East Coast 
hematite iron that are usually 10s. per ton dearer than No. 3 Cleve- 
land iron. Of course, it is not to be expected that such an artificial 
condition of the market can continue for long, and it is not desirable 
that it should be, for it is paralysing regular trade, and diverting 
custom to other districts. 

Consumers are couuting upon a very substantial reduction in 
the price of No. 3 Cleveland pig iron directly the fight between 
the ‘‘ bulls” and the ‘‘ bears” is over, and till that desirable con- 
summation is arrived at there will be very little done. The 
nominal price of No. 3 is 50s. per ton for prompt delivery, but 
makers would not refuse orders for execution in July at 47s. 6d.; 
but consumers will not give that, as they expect a larger fall 
than that indicates, and besides, a larger decline is necessary if 
Cleveland iron is to be as cheap as the iron produced in other 
centres, which are now profiting very well from the fact that the 
Cleveland ironmasters are for the time out of the ranks as com- 
petitors. The lower qualities of Cleveland iron, of which the pro- 
duction is very small, are much cheaper than No. 3, as they are 
not affected materially by the fluctuations in the warrant market. 
Thus, No. 4 foundry can be bought at 45s. 6d.; No, 4 forge at 
433. 6d.; mottled at 43s.; and white at 42s. 6d. It pays much 
better to make No. 3 in present circumstances, for it realises 
much more, and it costs no more to produce it. 

For East Coast hematite pig iron there is a fairdemand. Most 
producers are quoting 55s. 6d. per ton for mixed numbers, but 
supplies have also been obtainable at 55s. 3d., with 52s. for No, 4. 
There is no speculation in Cleveland hematite warrants, because 
the stock of them in the public warrant stores is only 300 tons— 
it has stood at that for‘nearly two years. The price of Rubio ore 
is kept at 15s. 6d. per ton, and most consumers are well bought. 
Ironmasters in this district are large consumers of Gellivare and 
other Swedish ores, and they are glad to know that the proposal to 
put an export duty on iron ores has been negatived by the Swedish 
Parliament, principally because Germany, which also imports 
Swedish ores largely, threatened reprisals. 

Poor exports of pig iron from the Cleveland district are still the 
rule, but the prices are against large shipments, and, besides, it 
has paid makers better to send the iron into store. Consumers, 
both in Scotland and Germany, could buy much cheaperiron than 
Cleveland ironmasters have of late been prepared to supply. This 
month up to 17th only 44,909 tons of pig iron have been shipped, 
against 55,075 tons in May, 1904, and 53,140 tons in May, 1903, to 
17th. It is many years since the May shipments have been so 
poor as those of the current month. ‘ 

Never since the pig iron trade was established in the Ch v:land 
district have stocks in the public stores increased at the enormous 
rate that has been repor' this month. They increased rapidly 
enough during the seven months ended April 30th last; in fact, 
between January lst and April 30th the increase averaged 2000 
tons per working day. But this month the average has been 4361 
tons, over 6200 tons being added on one day, and 5000 tons on each 
of other two days. The total stock of Cleveland iron held in 
Connal’s stores on 17th was 458,304 tons, the increase ior the month 
being 61,059 tons. No. 3 Cleveland pig iron is going into the 
public stores even faster than it is being produced, and very little 
can be going into consumption. Makers are. putting forth special 
efforts to produce No. 3 quality which can be sent into the public 
stores, and it looks-as if Connal’s stock of Cleveland pig iron would 
soon be half a million tons. Never till this gamble in warrants 
commenced have they ever held more than 300,000 tons of Cleve- 
land iron. 

This shows how much trade has been disorganised by the opera- 
tions of the speculators in Cleveland warrants, but this week there 
is astill more teiling illustration, for Cleveland iron has actually 
been imported into Cleveland. There has been discharged at 
Conaal’s wharf in the Tees to be lodged in the stores a large cargo 
of Cleveland pig iron which has been sent into the Glasgow district, 
and was in stock at Port Dundas for the convenience of distribu- 
tion among the founders there. That: may be looked upon as a 
circumstance that is unprecedented. But at the moment, Cleveland 
iron when lodged in Connal’s stores realised a much higher price 
than the Glasgow founders can afford to give for it—they can prc- 
cure Scotch iron on considerably more favourable terms. Cleve- 
land No. 3 is going into Connal’s stores, both by rail and water, 
from all the works in Cleveland except two. 

The demand for manufactured iron and steel is somewhat slow, 
but there is no slackening of operations at the works. At the 
foundries the opposite is the case; in fact, it is several years 
since the foundries were so badly situated, and this gamble 
in Cleveland pig iron has done them considerable harm, as 
they have had to pay far too much for their pig iron. For 
heavy steel rails there is a better inquiry, and prospects are more 
favourable, especially on export account. The quotation is £5 5s. 
net at works. Cast iron railway chairs are at £3 103.; and steel 
railway sleepers at £6 5s., both net ; but producers thereof are not 
experiencing the improvement that is reported by the railmakers. 
Steel ship plates are at £5 17s. 6d.; iron ship plates at £6 2s. 6d.; 
steel ship angles at £5 10s.; iron ship angles at £6 7s. 6d.; steel 
bars at £6 5s.; and iron bars at £6 7s. 6d., all less 24 per cent. f.o.t. 

The question of overtime in the engineering industry is again 
cropping up. It will be remembered that the Amalgamated 
Society of Engineers made an arrangement with the Engineering 
Employers’ Federation limiting overtime, unless the circumstances 
are exceptional, to 40 hours per month. A year ago the men’s 
association amended their rules at a meeting at Newcastle so far 
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that they prohibited overtime on new work while there are 
members of the trade signing the out-of-work book in the same 
district. This amendment has in several districts been found 
unworkable, but the executive of the Amalgamated Society 
declared they could not go beyond the rule or reconsider it on its 
own authority. Neither could a representative meeting be called 
to consider the subject until the end of 1907, unless on a requi- 
sition from thirty branches. More than that number of branches 
have asked for the calling of a special meeting to reconsider the 
overtime rule, and it is now decided by the Executive Council of 
the Amalgamated Society of Eagineers that the representative 
meeting which took the matter in hand a year ago shall re- 
assemble there shortly for the specific purpose of considering the 
new rules on overtime. The question is a complicated one, but 
there are certainly strong reasons against making a hard-and-fast 
rule prohibiting overtime, even upon new work. The employers 
no less than the men have suffered from the inconvenience caused 
by the most recent rule. It is not proposed to interfere at all with 
the working of overtime in repair work. 

Orders for new merchant shipping are very scarce, and the 
prospects are not good of their increasing, for there are too many 
vessels lacking employment, and too many are working at a loss 
owing to the almost unprecedentedly poor freights. Shipbuilders, 
who are building boats?‘‘on spec.,” will have considerable difficulty 
in finding customers for them. The Admiralty have given an order 
to Palmer’s Shipbuilding and Iron Company, and another to 
Messrs. R. and W. Hawthorn, Leslie and Co., for new sea-going 
destroyers, larger than the existing ones. Messrs. Swan, 
Hunter and Wigham Richardson, Limited, have secured an order 
to construct a large steel pontoon dock to be stationed at Forcados, 
on the West Coast of Africa, where Messrs. Elder, Dempster and 
Co. have established the Forcados Engineering, Company. The 
dock will be large enough to take war vessels. fk is also reported 
that this firm have obtained the contract to build a large passenger 
steamer similar to the Ivernia, which they lately supplied to the 
Cunard Company. The new vessel is for an Italian shipping com- 
pany, and will run between Italy and America. 

The coal trade is quieter than is usual at this season of the year, 
and prices are weaker, more especially for steam coal, which should 
be very strong in the spring time. The coke trade is likewise 
rather dull on export account, but the consumption at the blast 
furnaces is about the average. The West Cumberland ironmasters 
are buying Durham coke less freely. It is reported that the 
North-Eastern and other railways concerned in the conveyance 
of Durham coke to the West Coast furnaces propose that at the 
end of next month to withdraw the concession they made at the 
commencement of last year, when they reduced the rate 10 per 
cent. on the ground that trade was depressed. The rebate is to 
be withdrawn because the railway companies consider that the 
trade has revived. A deputation of the West Cumberland iron- 
masters has waited upon thé North-Eastern Railway authorities at 
York with a view of inducing them to continue the rebate, 
especially as the rates to the Midlands have been reduced. Mean- 
while some German coke is imported at Maryport, and if it proves 
a success other West Coast smelters will follow the example. 
Probably in these circumstances the rebate in railway rates will be 
continued. Mr. F. 0, Kirkup, manager of the Consett Iron Com- 
pany’s colliery at Langley Park, has been appointed manager of 
the Chopwell and Garesfield Collieries. Mr. Frank Seymour 
succeeds Mr. Robert Clive as under manager at Messrs, Pease and 
Partners, Loftus Ironstone Mines. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been in a very unsatisfactory 
state during the week. There has practically been no regular 
business, the prices of warrants being abnormally inflated by the 
condition of the speculative account. The prices charged for 
Cleveland warrants for immediate delivery have been 5s. to 6s. per 
ton above what is regarded as the regular market prices.. On this 
account consumers have been buying only to meet the most urgent 
necessities. Outside of the speculative market there is little 
change to note in the condition of affairs. The manufacturing 
branches are fairly well employed, and makers’ prices of raw iron 
show comparatively little variation. 

Business has been done in Cleveland warrants from 54s, to 
54s. 9d. cash, and at 47s, 6d. one month and 47s, 3d. for delivery 
in twenty-two days, Standard foundry pig iron has been sold at 
16s, to 45s. 9d. per ton. Scotch warrants are quoted 52s. and 
Cumberland hematite 56s., with very little business doing. 

Prices of Scotch makers’ iron have been steady. G.M.B., No. 1, 
is quoted at Glasgow 5fs.; No. 3, 52s.; Carnbroe, No. 1, 56s.; 
No. 3, 52s. 6d.; Clyde, No. 1, 57s. 6d.; No. 3, 53s.; Gartsherrie, 
No. 1, 58s.; No. 3, 53s. 6d.; Summerlee, No. 1, 58s. 6d.; No. 3, 
53s, 6d.; Calder, No. 1, 58s.; No. 3, 53s. 6d.; Langloan, No. 1, 
64s.; No. 3, 55s.; Coltness, No.1 64s.; No. 3, 54s.; Glengarnock 
at Ardrossan, No, 1, 58s, 6d.; No. 3, 53s. 6d.; Eglinton at 
Ardrossan or Troon, No, 1, 54s.; No. 3, 51s. 6d.; Dalmellington 
at Ayr, No. 1, 55s. 6d.; No. 3, 50s. 6d.; Shotts at Leith, No. 1, 
58s. 6d.; No. 3, 53s. 6d.; Carron at Grangemouth, No. 1, 59s.; 
No. 3, 54s. per ton. 

The output cf pig iron in Scotland is well maintained, there 
being 85 furnaces in blast, compared with 86 at this time last 
year. Of the total, 42 are making hematite, 37 ordinary, and 
six basic iron, 

The demand for Scotch hematite is steady, and frices show 
very little change. Merchants quote 60s. per ton for delivery at 
the West of Scotland steel works. 

The stock of pig iron in Glasgow warrant stores embraces 
17,998 tons ordinary, and 5683 tons standard foundry pig iron; 
total, 23,681 tons, being 478 tons more than a week ago, The 
whole of this increase consists of standard foundry pig. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5999 tons, compared with 6703 in the corresponding 
week of last year. There was despatched to the United States 100 
tons, Canada 300, South America 20, India 25, Australia 331, 
France 10, Italy 210, Germany 410, Holland 675, Spain and 
Portugal 30, China and Japan 245, other countries 343, the 
coastwise shipments being 3300 tons, compared with 4083 in the 
corresponding week of last year. 

The arrivals of Middlesbrough pig at Grangemouth amounted 
to 13,145 tons, compared with 7120 in the corresponding week, 
showing an increase of 6025 tons. The total imports for the year 
to date are 170,955 tons, being 33,594 tons less than in the corre- 
sponding period of 1904, 

The position of matters in the manufacturing branches of the 
trade is probably not quite so encouraging as it was a short time 
ago. Some of the steel makers are very busy, but the manufac- 
tured iron branches are in a less satisfactory state. The shipbuild- 
ing and engineering trades are much hampered by labour disputes, 
which have existed now for a succession of weeks, and until these 
are by some means ended, business cannot be expected to be in a 
satisfactory state. 

Advices from abroad seem to be of less importance. There can 
be no doubt that our manufactures will have to meet with keen 
competition in other markets, even although the home trade should 
be left pretty much to themselves. 

The coal trade is less active in some of its departments, and com- 
plaints are general as to a lack of orders and to extreme competi- 
tion for those that are available. The shipments of coal from 
Scottish ports in the past week were 13,146 tons less than in the 
preceding week, but they were still 18,300 better than in the 
corresponding week of last year, and there is a total increase in the 
shipments for the year to date amounting to 318,319 tons. While 
the coal trade is quiet at the moment, a large amount of business is 
being done in the arranging of contracts with corporations and 
companies, and the rates, so far as can be cmmaial? for delivery 





over a period, are fairly satisfactory. There seems to bea feeling 
on the part of coalmasters that it would be a mistake to cut contract 
prices too keenly at the present time, for while the future condition 
of business is somewhat uncertain, there is always the probability 
of an improvement in trade, generally later in the season. Prices 
of all kinds of coal are quoted nominally without alteration. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ON Monday the Board of Conciliation in the coai trade met in 
Cardiff, and the proposition of the coalowners to consider a reduc- 
tion in wages to the extent of 74 per cent. was discussed, On the 
owners’ side it was stated that the average selling price of large 
coal during the last three months was 11s, 10-03d. per ton. This 
was 0-3d. above the selling price fixed by Sir David Dale as the 
equivalent to a minimum of 30 per cent. above the standard of 
1879. This, Mr. Davis, the chairman, pointed out, justified a 
reduction of 74 percent. In support, it was added, that prices 
had not only gone down, but the volume of trade had diminished, 
and small coal, upon which the colliers based their contention for at 
least existing wages, was falling in price. ‘‘Mabon,” on the 
colliers’ side, maintained that statistics did not bear out the owners’ 
contention, ahd the last reductions, amounting to 10 per cent., 
were not warranted, but as they were given by the independent 
chairman, after hearing arguments pro and con., nothing could 
be said on that head. In the end, after the question had been 
carefully discussed, both sides agreed upon a compromise, 
the reduction to be 5 per cent., and to come into force on and from 
June Ist. This decision has been regarded as satisfactory, 
especially as denoting a conciliatory —. between all concerned, 
and as reasonable, in the face of the large falling off that has taken 
place in the trade. 

My surmise that prices of steam coal were getting into the 12s, 
rut has been realised. Last week best steam sold for 12s. 9d. 

Since the decision there has been more animation on ‘Change, 
Cardiff, and substantial clearances have taken place, large supplies 

oing to shipping stations, and one day five cargoes, totalling 
¥3,000 tons, went to Genoa. There is, however, a lethargic 
character in most grades of coals, and even small steam is not so 
brisk ; as for house coal, owners cling to quotations, but thoy are 
only nominal. Monmouthshire coals are weak. Closing quotations 
this week Cardiff are :—Best steam, 12s. 9d. to 13s,—12s, 9d. the 
top price up to date; best seconds, 12s. to 12s. 6d.; seconds, 
lls. 6d. to 11s, 9d.; drys, 11s. 9d. to 12s.; best small steam, 7s. 9d. 
to 8s, 3d.; best ordinaries, 6s. 9d. to 7s. 3d.; seconds, 6s. 3d. to 
6s. 6d.; inferior, from 6s. Monmouthshire semi-bituminous: Best 
large, lls. 6d.; best ordinaries, 10s. 3d. to 10s, 9d. House coal : 
Best, 16s. 6d. to 17s.; best ordinaries, 13s. 6d. to 14s, 6d. ; 
seconds and other kinds, 10s. 6d. to 13s.; No. 3 Rhondda, 13s. 9d. 
to 14s.; brush, 11s. 9d. to 12s.; small, 9s. 9d. to 10s. No. 2 
Rhondda, 9s. 9d. to 10s.; through, 8s. 3d. to 8s. 6d.; small, 
6s. 9d. to 7s. 3d. Patent fuel, 13s. to 13s. 3d. Coke, furnace, 
16s. to 16s. 3d.; foundry, 17s. 6d. to 21s. 6d. It was rumoured 
on ‘Change this week that Russian agents were making inquiries 
about fresh supplies of coal, but up to date no certain business has 
resulted. 

In the Swansea district there is no movement of note, no placing 
of forward business, siniply an everyday kind of trade, or, as one 
termed it on ‘Change, hand to mouth. Best malting anthracite is 
at 19s., seconds 16s.; big vein, 11s. to 11s. 6d.;.red vein, 9s. 6d. 
to 9s. 9d.; cobbles, 15s.; nuts, 16s. to 17s.; peas, 11s. ; culm, 5s. 6d. 
to 5s, 9d.; duff, 3s. 3d. to 3s. 6d. Steam coal is at 12s. to 12s. 6d.; 
and seconds, 10s.; bunkers, from 8s. 6d.; small, 6s.; No.3 Rhondda, 
13s. 6d. 

Pitwood at Cardiff is quoted up to 19s., and as it is scarce, best 
French wood is likely to see higher figures. 

An important association has been formed between the Dock 
owners, Bristol Channel. Mr. Beasley, general manager, Taff 
Vale Railway, who has been active in the matter, will be the 
president. The interests connected with the new movement 
represent very nearly 19 million tons of goods on which dues} are 
wee yearly. Dry dock movements are starting at Newport and 

rry. 





In the iron and steel trades a good deal of briskness continues, 
and prospects on all hands are reported as satisfactory. In the 
Swansea district themovement for a ‘‘ compromise” amongst steel- 
owners is regarded as hopeful, and will control prices, I have 
on several occasions referred to the large make of rails at Dowlais, 
and now learn that the arrangements there are such as to be equal 
to a make of 5000 tons per week. Considerable quantities of iron 
ore are coming in, principally from Spain: five cargoes one day 
for Guest and Co., one from Passages for Blaenavon, and a large 
quantity for Ebbw Vale. One cargo of pig came this week from 
Middlesbrough to Guest and Co. There has not been much 
alteration in pig iron this week. Attention continues centred 
upon Cleveland, where the syndicate is steadily occupied. Stocks 
are now at a record point. 

In the Swansea district there is a large make of steel bars going 
on. In the Bessemer district steel rails and bars occupy the 
management. In addition to rails for home, fish-plate, colliery 
rails and small goods are in d d, and a substantial order for 
steel sleepers for the African West Coast is being dealt with. 
Siemens departments not so busy. 

Tin-plates are in good demand, and in all quarters, particularly 
the Swansea Valley, a nme make is going on. Last week the 
shipment was close upon 80,000 boxes ; make was large—69,850 
boxes. Stocks are now 210,083 boxes. The Beaufort Works are 
now in full drive, and four mills busy, and briskness is being indi- 
cated in the finishing department. 

This week a leading comment on ’Change was the decision of 
South Wales makers to maintain a uniform price for tin-plate bars 
—this not to rush up prices, but simply to protect the interests of 
tin-plate manufacturers. At an important meeting held lately it 
was shown that, while some makers were getting one price, others 
turning out brands of equal quality were getting much less. Now 
that makers have bound themselves to an honourable agreement, 
_— inequality may be expected to disappear, and this for general 

nefit. 

The closing prices, iron, steel, tin-plate, &c., are as follows :— 
Glasgow pig iron warrants, 52s.; Middlesbrough No. 3, 54s. 9d.; 
Cumberland hematites, 56s.; Welsh bars, £6 to £6 2s. 6d.; sheet 
iron, £7 15s. to £7 17s. 6d.; steel sheets, £7 12s. 6d. to £7 15s.; 
steel rails, heavy sections, £5 to £5 5s.; light, £6 5s. to £6 10s.; 
Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens, £4 10s, Tin- 
plates: Bessemer steel coke, 12s, to 12s. 3d.; Siemens coke finish, 
12s, 3d. to 12s, 6d.; ternes, 28 + 20 c., 23s. to 25s.; best charcoal, 
13s, 6d. to 14s, 6d.; big sheets for galvanising, 6ft. by ip § 30 g. 
per ton, £8 10s. to £8 12s. 6d.; finished black plates, 5s, to 
£8 10s.; block tin is now at £135 5s.; spelter, £3 12s, 6d.; lead, 
£13 2s. 6d.; copper, Chili bars, £64 10s.; iron ore, Rubio, 14s. 3d. 
Exchange notification this week is that these figures are adhered to, 

The decline of ship repairing in the South Wales district is being 
commented upon, and the reported despatch of a vessel from 
Newport to another port has caused a local movement which may 
culminate in extensions there. The general manager, Alexandra 
Dock, is stated to have the matter well in hand. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market quiet, there still being a great scarcity of 
tonnage. House coal in fair demand. The quantity of coal shipped 
for week ending 13th was 78,404 tons—foreign, 60,474 tons; coast- 
wise, 17,930 tons. Imports for the week ending 12th:—Iron ore, 
13,268 tons ; manganiferous ore, 1650 tons; pig iron, 2810 tons ; 
steel bars, &c., 930 tons ; scrap, 267 tons ; pitwood, 1789 tons. 





Coal: Best steam, lls. to lls. 3d.; seconds, 10s. 3d.; house 
coal, best, 15s.; dock screenings, 7s. to 7s. 3d.; smiths’ coal, 9s, 
Pig iron: Middlesbrough No. 3, 55s, to 47s. lid. twenty-two 
days.; 47s. one month, Ironore: Rubio, 14s, 3d. to 14s. 6d.; Tafna, 
lds. 3d. to 15s. 6d. Steel: Rails, heavy sections, £5 to £5 5s,; 
light sections, £6 to £6 5s. f.o.b.; Bessemer steel “i bars, 
£4 7s. 6d.; Siemens steel tin-plate bars, £4 10s. Tin-plates: 
Bessemer steel, coke, 12s. to 12s, 3d.; Siemens, coke finish, 
12s, 3d. to 12s. 6d. London Exchange Telegrams: Copper, ' 
£64 7s. 6d. to £64 10s.; Straits tin, £135 2s. 6d. to £135 5s, 
Freights quiet but steady, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Works have been opened by the New Engine Company opposite 
the tramcar depdt in the Uxbridge-road for the manufacture and 
repair of motor cars, 

WE are informed by Mr. Horace Allen that he has taken up 
work as an independent expert on the testing and installing of 
gas power plants of ail sizes. His office is in the Central. 
chambers, 17, Cheapside, E.C. 

Mr. Percy A. PosTLETHWAITE, mineral and metallurgical 
chemist, has removed to 2, Union-court, Old Broad-street, F.C, 
Of late years Mr. Postlethwaite was an onalyst with Messrs, the 
Hadfield’s Steel Foundry Company, Limited, Sheffield. 

By Khedival decree, and with the consent of the fourteen 
Governments, who by the treaty of 1876 guarantee the inde- 
pendence and ex-territoriality of the International Courts of 
Justice in Egypt, the English language became yesterday—1Sth 
May, 1905—official in these Courts. 

Messrs. EVERSHED AND VIGNOLES, Limited, of Acton-lane 
Works, Chiswick, W., inform us that they have been in communi 
cation with the Home-office on the subject of the new rules 
regarding the use of electricity in mines as far as they concern the 
continuous indication of insulation resistance. While acknowledg 
ing that the tests contemplated by Clause 7, Section 1, cannot be 
strictly carried out, the Home-office have stated that instruments 
made in accordance with Messrs. Evershed and Vignoles’ 
suggestions will meet their requirements, 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commander: P. Bingham, to tke Victory, for super 
vision of instruction of engine-room ratings in large tube boilers. 

Engineer Lieutenants :—H. E. Brooke and T. M. David, both tv 
the Vivid, additional, for R.N.E. College, to assist generally in 
instructional work and lectures; J. L. Kimber, to the Empress of 
India, additional, for service on the staff of Rear-Admiral com 
tmanding reserve division at Devonport ; J. M. J. Murphy, to the 
Victory, for the Royal Arthur; and E. D. Sydenham, to the 
Victory, for the Cochrane ; J. H. H. Ireland, to the President, as 
engineer overseer at works of A. J. Inglis, Glasgow; W. Rattey 
and T. Shattock, to the President, additional, temporary, to assist 
engineer overseer at Messrs. Parsons ; and R. Baron, to the Vivid, 
for the Express. 

Engineers :—R, N. R.—J. W. Smith and J. McLeod, to the 
Vivid, for three months’ instructional course. 








PERMANENT Way InstiTuTION.—There will be a meeting of 
this Institution at the Great Central Railway Company’s station, 
Leicester, at 3 p.m. to-morrow (Saturday), 20th May. 

ConTRACTS.—The tender of Messrs. J. Hadfield and Sons, of 
Sheffield, for construction of parts of Wincobank-avenue and Fox- 

love-road in that city, amount £1038 3s. 6d., has been accepted 
by the corporation.~-Messrs. Ernest Scott and Mountain, Limited, 
have sent us a list of some contracts recently secured by them. 
Among these we notice some haulage gears for the Butterley Coal 
Company ; an increase in its electrical plant at Manton Colliery 
by the Wigan Coal and Iron Company, Limited, installations for 
the Mickley Colliery Company, North’s Navigation Collieries Com 
pany, Cammell, Laird and Co., &c., 

Tue Factory AND WorksHor Act.—The Home Secretar) 
has issued a draft of regulations, which he proposes to make under 
Section 79 of the Factory and Workshops Act, 1901, for the use of 
locomotives and wagons on lines and sidings in, or in connection 
with, premises under the Act. The Secretary of State has con- 
sidered it necessary to certify this description of work as a 

Tang ee ¢ 





and to frame regulations, in view of the e 
in the United Kingdom, in connection with the use of locomotives or 
other moving railway plant, which have been re; in recent years 
on premises under the Factory Act. In 1903 there were 69 fatal 
and 518 non-fatal accidents under this category. The regulations 
will apply to :—(a) All lines and sidings in a factory or workshop, 
or in any dock, or other place or premises to which Section 79 of 
the Act is applied ; and (i) all lines or sidings used in connection 
with any factory, workshop, or other such place, as aforesaid, and 
not being part of a railway used for the purposes of public traffic. 

Tue New Frevp Guns.—Precise particulars of the new field 
guns, of which the King inspected two batteries quite recently, 
are being jealously guarded. It is understood, however, that the 
mounting is provided with a long recoil cylinder placed above the 
gun, and that a spade is attached to the carriage in such a way 
that the recoil drives it deeper into the ground. In these respects 
it is very like some recent German and French field guns, It is 
fitted with a shield, and has a new pattern sight. The action is 
very rapid; it is possible to maintain a rate of aimed fire of 
twenty rounds per minute with “‘ fixed ”—that is, combined charge 
and projectil ition. The ballistic particulars of the two 
new pieces available are as follows :— 











| 18}-pdr. Q.F, | 18-pdr. Q.F. 


Muzzle velocity .. .. .. «- «+ ++ «| 1610 fs. 1658 f.s. 
BOO os cs Mob adnbetiuari te! os | 6500 yards 6500 yards 
Weight of projectile .. .. .. .. ++ «+| 18 pds. 124 pds. 
Number of bullets... 2. «5 ++ ee oe} 236 

a and case... «. «- o «| 16} Ib. 
Calibre 06 20 0s ce ee oe 3in. 
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RaiLway Moron OMNIBUSES.—On Tuesday a conference took 
lace in London of the municipal authorities represented on the 
unicipal Tramway Authorities’ Association, to consider a new 
proposal by the North-Eastern Railway for the purpose of avoiding 
a conflict before the House of Commons Committee on the question 
of railways being authorised to run motor omnibuses, The 
municipal tramway authorities were anxious to avoid these motor 
omnibuses becoming competitors for the tramways traffic, and had 
so far succeeded in their opposition that the Midland Railway Com- 
pany and the Great Western Railway Company, both of which 
ve H proposals of the same kind in their bills of this session, had 
withdrawn those proposals, leaving the matter to be fought out 
by the North-Eastern Railway Company, ostensibly with the Hull 
and Newcastle Corporations, but really with the whole of the 
municipal tramway authorities. The North-Eastern Company 
offered to the conferencea clause under which the company should 
be authorised to run motor omnibus services between its railway 
stations and hotels, but the conference took the view that this 
would still leaye the companies at liberty to pick up and set down 
traffic not coming from or intended for the railways or their hotels. 
They expressed the opinion, therefore, that the clause should make 
it clear that the traffic should not include passengers who were 
both picked up and set down at points between the termini. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


ue demand for iron and steel over here has shown no particular 
change or improvement during the week, but the tendency 
generally is upwards, and the orders received in the various depart- 
ments secure regular employment for the mills and forze3 for some 
weeks to come, 

Both in raw and in manufactured iron has last week’s trade on 
the Silesian market shown much briskness, and stocks are reported 
to be heavy ; forge pig and basic, but more especially foundry pig, 
have been in strong request, In the malleable iron department 
the satisfactory condition of former weeks continues. Bars and 
sectional iron sell freely, and export has slightly improved during 
the week, not merely concerning the quantities bought, but also 
with regard to prices. Castings have been in slightly better 
demand than formerly, and prices will probably soon meet with an 
improvement. Plates and sheets are in fairly good call, and the 
rail works can be regarded as in a favourable position, being, 
almost without exception, actively engaged. 

From Rheinland- Westphalia pretty much the same accounts are 
given with regard to the trade in iron and steel, which was regular 
and satisfactory, while prices were tending upwards in some 
instances. Some of the larger establishments are so actively 
engaged that for some articles, such as girders, heavy plates and 
bars, they have to refuse the acceptance of further orders for the 
present. The terms of delivery are longer than formerly, six to 
eight weeks being generally asked. 

On the 5th of the present month a joint stock company, with a 
capital of M. 2,500,000, was formed in Duisburg, under the name 
of Metal Works Joint Stock Company, which is going to build a 
zine works near Duisburg. 

Though business on the whole has been fairly satisfactory in the 
coal industry of Silesia during this week and the last, the decrease 
in the delivery of house coal was very marked. Engine fuel is in 
good demand ; also coke sells pretty freely, and the general 
physiognomy of the market may still be termed rather lively. 

in the coal district of Rheinland-Westphalia activity has been 
well maintained during the week, and a comparatively good 
business was done in most sorts of coal. Coke, too, remains in 
fair request. 

Demand and pre pe have been pretty good on the Austro- 
Hungarian iron market, and the business on foreign account was 
more lively than before. In pig iron a steady trade is being done, 
and for semi-finished steel, and also for finished iron a pretty 
strong inquiry was coming in during the week. Sheets and plates 
are in particularly good request, a very strong demand coming in 
from Roumania, The rail mills will, in all probability, continue 
to be briskly occupied for some time to come, because both 
Government and private orders of fair weight are holding out. 
Likewise the bridge-building establishments have fair prospects. 

Though deliveries in gas coal show a considerable falling off, still 
the condition generally of the coal market in Austria-Hungary 
may be termed favourable. The colliers’ strike that had been 
feared is not likely to take place, for at al! the pits of the 
Ostrau district the men resumed work on the 2nd inst., and, 
though at other pits the men stick firmly to their former demands, 
and threaten to strike, there is good cause to believe that a general 
strike will be averted. In coke a good business is done at 
stiff quotations, Accounts given of the Bohemian brown 
coal trade show the business in March and April to have been 
slightly lower than that in the first two months of the year; but, 
on the whole, a good business is done both with regard to prices 
and demand. 

Only the Elbe traffic is rather unfavourable, owing to raised boat 
freights and to increased competition. 

There is a fair briskness noticeable in the demand for most sorts 
of iron and steel in Belgium, and the position of the market is 
favourable on the whole. 

Coal, too, shows pretty fair life, and sales in engine fuel 
increase. Coke is firm in price, and well inquired for. 

From the French iron market good reports are being received 
— demand and inquiry in the iron and allied depart- 
ments, 

In the French coal industry orders come in more freely than 
formerly, and the tone is firm all round. 

Statistic figures recently published show German general import 
(luring the first quarter of present year to have been, in tons, 
11,890,260, against 10,209,709 and 9,769,485 in the first quarters of 
the two preceding years, the increase being, accordingly, 1,680,551 
and 2,120,775. Import in noble metals was 343, against 262 and 
269. German general export was, in tons, 8,875,886, against 
8,996,643 and 9,152,026 in the first quarter of the two preceding 
years, decrease being 120,757 and 276,140, Export in noble metals 
we seh against 90 and 116, which shows an increase of 81 and 
55 tons, 








CATALOGUES. 





"WANTAGE ENGINEERING Company, Limited, Wantage.—Catalogue 
No, 6 deals with steam motor wagons, and contains numerous 
illustrations, with the leading particulars of the types of vehicle 
turned out at Wantage. 

MELLOWES AND ComPaNy, Limited, Corporation-street, Sheffield. 
—This catalogue is devoted to the eclipse system of roof glazing, 
which has been adopted with much success for roofs of every kind, 
such as railway stations, car sheds, winter gardens, public baths, 
power stations, ‘conservatories and arcades, The book is well 
illustrated, 

JosErH Cook, Sons AND Co., Limited, Washington, Durham.— 
An album of well executed illustrations of some of this firm’s 
leading productions for mining and colliery work has just been 
issued, It comprises nearly 200 pages, and the contents include 
head gears, heapsteads, tipplers, screens, coal clearing belts, 
elevators, cages, skeps and winding pulleys, The book is sub- 
stantially bound and has a copious index. 

IsLEs, Limited, Staningley, near Leeds,—Electric, steam, power 
driven and hand cranes, and other forms of lifting apparatus are 
illustrated very effectively in the pages of this catalogue, which is 
divided into six sections as follow :—Locomotive cranes; dock, 
wharf and warehouse cranes; derrick cranes, up to 20 tons; 
Goliath cranes up to 60 tons; overhead travelling cranes up to 
60 tons ; and portable hand cranes for rail and road. 

ALLIANCE EtxctricaL Company, Limited, 23, Grafton-street, 
London, W.—This catalogue is devoted to variable speed motors. 
The variation in the speed of rotation, we are informed in the 
catalogue, is effected by turning a hand wheel on the motor 
similar to that of a stop valve. No further details of the action 
are given, but we learn that there are no reduction clutches or 
gearing, no step pulleys, and no insertion of resistance in the 
armature or field. 








THE INSTITUTION OF MECHANICAL ENGINEERS.—About 850 
people put in an appearance at the home of the Institution of 
Mechanical Engineers, on Thursday evening, May 11th, when the 
annual conversazione was held. It was an eminently successful 
evening. There was talking, singing, music, the electrophone, a 
_ecture on the Simplon Tunnel by Mr. Fox, and last, but not least, 
in the estimation of the younger folk at any rate, who oscillated, 
like Mahomet’s coffin, between the upper and the nether attrac- 
prey viz., refreshment rooms upstairs and downstairs, supper, 
and ices, 








BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D, Roors, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti tof the te of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 


ORDNANCE. 


12,715. June 4th, 1904.—IMpROVEMENTS IN THE FIRING 
MECHANISM OF ORDNANCE, Sir W. G. Armstrong, Whitworth 
and Co., Limited, and 8. M. Murray, both of Elswick Works, 
Newcastle. 

This invention relates to improvements in the firing mechanism 
of ordnance, which have the De Bange or similar system of 
obturation, with a lock arranged to slide either vertically or hori- 
zontally. There are eight figures. Fig. 1 is an end elevation of 
part of the breech. ais the lock frame sliding at right angles to 
the obturator stem, in the rear end of which is inserted the primer 
or tube. ¢ is the lever handle for opening the breech, and on 
this is mounted a bracket @!, having in it an inclined groove d?, 
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Fig.1. 


engaging a bolt a! carried by the lock frame. This bolt may be 
provided With a spring, in order that it may be withdrawn by hand 
from the groove, so as to allow of the removal of the lock frame 
and the insertion of a new primer. The lock frame has cam 
surfaces a? formed on it, which, as the lock moves and uncovers the 
tube, take hold of its head and finally throw it clear of the lock. 
When a new tube is inserted it pushes aside a spring catch ¢, which 
then slips over the head, and prevents the tube being blown out 
by the rush of air through the vent as the breech is closed, until 
the lock frame is moved by the last movement of the lever handle, 
when the sloping face in the lock pushes the tube home. The 
striker is secured to the cap f!, by which it can be drawn back- 
ward to cock. A trigger g is pivoted on the striker, and the rear 
end of the main spring is connected to this trigger, while its 
forward end is connected to the striker.—May 4th, 1905. 


RAILWAY MATERIAL. 


11,052. May 13th, 1904.—IMPROVEMENTS IN OR CONNECTED WITH 
POINTS AND CROSSINGS IN THE PERMANENT Ways OF RalL- 
WAYS OR TRAMWAYS, Robert Brown, 16, Great George-street, 
Westminster. 

This invention relates to the permanent way of such railways or 
tramways as have slots in which travel a switch-striker, or a 
collector in electric traction, or a gripper in cable traction. The 
object of this invention is to cause pivoted points of the crossing 
to be automatically moved and set by the passage of the striker or 
equivalent. There are four figures. Fig. 1 is a plan and Fig. 2 a 
vertical section of a slot crossing according to this invention. 
Each point 1, 2 has a depending pivot 3, 4 taking into a bearing 
formed on the bed-plate 5, and each point 1, 2 has also a depend- 
ing stud 6, 7 which passes through a slot in the bed-plate 5, 
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beneath which is a two-armed lever 8 fulerumed centrally upon a 
pin 9. The free end of one arm of the lever 8 engages the stud 6 
while the other free end engages the stud 7, so that when one 
point is rocked in one direction it will cause the opposite point to 
be rocked in the other direction. The slot 11 of the one way 
crosses the slot 12 of the other way in such a manner that when a 
striker travelling through the slot 12 in the direction of the arrow 
arrives at the point 1 it will rock this point about its fulcrum 3, 
and this action will turn the point 2 in the opposite direction and 
so open the way of the continuation slot 12. A similar 
effect will result, of course, if the striker moves in the 
opposite direction through the slot 12. As shown in Fig. 1, 
the slot 11 is open. Instead of the lever connection shown, a 
sprocket wheel could be fitted on each of the pivots 3, 4 and a 
chain be ay to connect the wheels; or lever arms could be 
secured to the pivots 3, 4 and the arms be connected together by 
a connecting-rod,~—May 4th, 1905, 





INTERNAL COMBUSTION ENGINES. 


8023. April 7th, 1904.—IMPROVEMENTS IN AND RELATING TO 
IcNITION Devices FOR INTERNAL COMBUSTION ENGINES, 
Richard Harrison, Ballinear, Sligo. 

This invention relates to that type of ignition devices in which 
the gaseous charge is fired by being brought into contact with 
heated surfaces or masses of suitable metals, and the object is to 
regulate or control the time of firing. There are twenty-one 
figures. Fig. 1 is a sectional elevation, and Fig. 2 is a section on 
the line 12 of Fig. 1. A cell or chamber a contains a firer J fitted 
within it, the section across which is shown in Fig. 2. A connect- 
ing tube ¢ leads from the chamber « to the engine combustion 
chamber d. is the timing valve placed at the opposite end of 
the ignition device or at the greatest distance from the com- 
bustion chamber ¢. ‘The firer } is so formed as to touch the 
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walls of the chamber a at as few points as possible, The engine is 
started by heating any suitable part of the walls of the cell « or of 
the connecting-tube c, but the diaphragm / is provided for heating 
by means of the flame of a pressure or blow lamp. After the 
engine has run for a few minutes the firer) is raised to a firing heat 
by successive working explosions. The external or blow pipe flame 
may then be extinguished. f is the valve tube, having webs 
J*, which serve to cool it. With the object of replacing a undue 
loss by the valve ya small quantity of air is allowed to leak during 
the suction stroke between the one seating of the timing vaive 4 
and its back seat n.—May 4th, 1905. 


8065. April 7th, 1904.—IMPROVEMENTS IN INTERNAL COMBUSTION 
Motors, HE. Costantini, 20, Avenue Parmentier, Paris. 

This invention has for its object the construction of a satisfac- 
tory double-acting engine on the four-stroke cycle. There are 
two figures. Fig. 1 is a part sectional elevation of a twin-cylinder 
engine with this invention applied. The two working cylinders 
11, in which the pistons 2 2 reciprocate, have the usual valves at 
both ends of the cylinders, and the four-stroke cycle takes place 
on both sides of the piston. On the piston-rods are turned 
grooves fitted with rings 3 3, sliding within the guides at the ends 
of the cylinders. The piston-rods, packed in this manner, are 
connected by the connecting-rods 4 4 to the cranks 5 5, placed at 


4 
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an angle of 180 deg.; 12 12 are the automatic inlet valves for the 
upper ends of the cylinders and 10 10 the exhaust valves, while 
13 13 are the inlet valves for the lower ends of the cylinders and 
11 1] are the exhaust valves. On the crank shaft are fitted the 
usual gear wheels 6 6, driving the high-speed pinions 7 7, which 
operate the cams 8 8, 99 for working the four exhaust valves. 
The ignition sparking plugs are fitted at 1414 and 1515; 16 is 
the cam for operating and controlling the ignition by means of 
mechanism not shown. The specification states that the chamber 
in the jacket of the cylinder cover can be used for vaporising 
kerosene. By this construction there are two explosions to each 
revolution of the shaft.—May 4th, 1905. 


12,741. June 6th, 1904.—IMPROVEMENTs IN ELEcTRIC IGNITION 
APPARATUS FOR INTERNAL-COMBUSTION Morors, Société 
Anonyme des Anciens Etablissements Panhard and Levassor, 19, 
Avenue d'Ivry, Paris. 

This invention is an electric ignition system for internal-combus- 
tion motors, its object being to allow either a magneto ora battery 
to be utilised as desired. The system is illustrated by the accom- 
panying diagram, in which 1 is a magneto, having three terminals 
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2, 8, and 4; 6 is a special commutator, the purpose of which is to 
permit the magneto or battery to be employed as desired by 
merely shifting a switch-bridge piece 7 around an axle 8. By 
means of this commutator the current may also be entirely cut off 
from the induction coil. The commutator has four contact studs 
5, 9, 10, and 11, with which the circuits are connected, as shown 
in the diagram ; 15 is the condenser, 14 the shunt coil or primary 
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winding, and 18 the secondary coil. When it is desired to utilise 
the magneto current, the bridge piece 7 is placed in the position 
10, 8, 5. If the contacts of the current interruptor 16 are separated 
from each other, the current will take the path 2, 5, 8, 10, 13, 14, 
12, 3. If the contacts are in touch the current will follow the 
cirzuit 2, 5, 8, 11, 4, 16, 3, and will not traverse the coil 14. The 
variations of the current in the coil 14 will produce induction currents 
inthe secondary circuit 18. Ifitis desired to use the battery instead 
of the magneto, the bridge piece 7 is placed in the position 8, 9, 
whereupon the current from the battery follows the circuit 17, 9, 
8, 11, 4, 16, 3, 12, 14, 138, 10, 17. Whenever the contacts 16 are 
separated the current will be interrupted, and secondary currents 
will bs produced. Finally, if it is desired to allow no current to 
flow through the coil 14, the bridge piece 7 is placed in the position 
8, 11. The system thus allows of having a second source of elec- 
tricity available in case of the magneto failing t~> operate by 
using the same coil as that employed with the magneto, the current 
from the battery being, however, unable to traverse at any time 
the magneto armature, and the magneto current being unable to 
traverse the battery. The system likewise permits ignition to be 
produced easily at the tims of starting the motor when the latter 
1s being turned very slowly by hand, as at this time the battery can 
be used. It is to be understood that accumulators may be 
employed.—Muy 4th, 1905. 


9327. April 23rd, 1904.—IMPROVEMENTS RELATING TO THE 
STARTING OF INTERNAL COMBUSTION ENGINES, _W. J. 
Crossley, of Crossley Brothers, Limited, Upenshaw, and 
J. Atkinson, of Benavie, Marple. 

This invention is shown as applied to a single-cyliader four- 
stroke internal combustion engine. There are two figures. Fig. 1 
is a diagrammatical plan. Fig. 2 is a section of the starting valve. 
The piston is placed in the position it would be in if it had moved a 
short distance on a working stroke, with the crank pin about 
30 dez. past the dead centre. ‘The starting valve A on the 
cylinder B is opened, and the exhaust valve is also opened. The 
pump D is now worked, so as to displace the contents of the 
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reservoir C, which has a volume of about the same as the piston 
displacement of the engine. In this way the reservoir and the 
cylinder are filled with an explosive mixture. The starting valve 
A, the admission valve, and the exhaust valve are now closed. The 
pump is again worked to compress the explosive mixture in the 
reservoir C toa pressure of about 15lb. per square inch above 
atmosphere. The starting valve A is now opened, and the 
pressure in the reservoir C causes the mixture to flow into the 
cylinder, raising the pressure sufficiently to cause the piston to 
commence to move. The contents of the reservoirC are then 
ignited at the sparking plug F, and drive a quantity of explosive 
mixture into the cylinder. The flame thaws it, and creates 
sufficient pressure to start the engine. The ignition in the cylinder 
causes the starting valve A automatically to close, and so prevent 
this higher pressure passing back into the reservoir C. ‘the fly- 
wheel momentum then keeps the engine going until the ignitions 
occur in the ordinary way.— May 4th, 1905. 


POWER HAMMERS, 


10,764. May 10th, 1904.—IMpROVEMENTS IN PNEUMATIC POWER 
Hammers, H. F. Massey, Openshaw, Manchester. 

This invention relates to pneumatic power hammers of the kind 
in which there are two double-acting cylinders, a pump cylinder 
and a hammer cylinder, the latter containing a piston which forms 
part of the tup or hammer-head, and passages provided connecting 
the ends of the two cylinders. There are eleven figures. Fig. 1 
is a vertical section through the cylinders of the hammer con- 
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structed according to this invention. «a is the hammer cylinder, 
and. /, the pump cylinder, containing the hammer piston « and 
pump piston d, The tops of these cylinders a} are connected by 
a passage ¢, and their bottoms are c by a passage f. The 
passage e is provided wlth a valve chamber, fitted with a liner g, 
and the passage / is fitted with a liner. The liners gh are fixed 
in position. In the liner g ports ij are formed to correspond with 
the op of the passage ¢, and in the liner h ports £1 are 
formed to correspond with the openings of the passage f. Between 








communicate with the valve chambers through the ports op, which 
extend through the casting and the liners gh respectively. Apart 
from the ports o p the chambers m2 are entirely closed. Each of 
the ports is formed in two parts, separated by a central division, 
and extending almost through the fall length of the valve 
chamber, The valves contain central valve tubes 77. They are 
open at both ends and divided in the centre by perforated 
diaphragms, dividing them into two chambers, of which the one v 
is shown in the one valve and the other +! in the other valve, Oa 
the central diaphragms are fitted one-way valves, which aliow the 
air to flow in one direction, but prevent its return. The two valve 
pieces 7 7 are coupled together by levers and a connecting-rod, so 
that they can be oscillated together by means of a hand or foot 
lever. Inlet valves 22u are provided at the upper and lower parts 
of the pump cylinder to supply air if the pressure within be less 
than the atmosphere. The hammer piston ¢ is connected by a 
piston-rod 3 to the tup or hammer head, the pump piston ¢ having 
a trunk extension 5 passing through a sleeve 6. ‘The extension 
may be packed with rings or grooves, to minimise air leakage, and 
is connected by a rod to the crank shaft of the haramer. The valve 
ports o p control the passage of air between the ports or sets of 
ports in the valve chambers in which they are used, different 
positions of the valve pieces corresponding to the various opera- 
tions which it is intended to perform with the hammer. Each port 
valve chamber extends far enough to be opposite to both yeas ak 
a piece y or r employed in the valve chambers.—May 
4th, 1905. 


FRICTION CLUTCHES. 


29,370. December 31st, 1904.--IMPROVEMENTs IN OR RELATING 
TO FRIcTION CLUTCHES, Albert De Dion and Georges Bouton, 
20, (uat National, Puteaur, Seine, France.—Date under Iater- 
national Convention, 15th June, 1904. 

This invention relates to improvements in friction clutetes for 
motor vehicles. There is one figure, which is a sectional elevation 
in the plane of the shaft. The engine shaft 1 terminates in a disc 
2, to which is bolted a box forming a fly-wheel and containing the 
members of the clatch. The box consists of a disc 3, connected by 
studs to a flanged disc 4, which forms the other side of the clutch- 
box. In the interior of the box there is on the one side an annulus 
or disc 5 fitted to the disc 3, a rim of hard fibre or leather 6 is 
secured to the rim 5 by screws, and on the other side a second 
annulus or dise 7 which can be slightly shifted in the direction of 
the axis of the shaft. For this purpose the disc is provided with a 
number of pins 8 passing through holes made in the side of the 
box so that pressure can be exerted on the heads of the pins pro- 
jecting outside. Between the rings 5 6 and the disc 7 is arranged 
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a third disc 9 on which is mounted a ring of leather 10. The disc 
9 is bolted to the driven shaft 11, A spring 12 bears at one end 
on the sleeve 13 fixed to the box 4 and therefore to the shaft 1, 
and at the other end on the nut 14 screwed to the sleeve 15. The 
sleeve 15 has a groove or collar 16 engaging the ends of levers 17, 
pivoted at 18 on pins carried by lugs on the box 4. The short 
arms of the levers 17 act on the pins 8 by means of adjustable 
screws, The spring tends to separate the part 13 and the nut 14 
and to press the disc 7 against the ring 10. The latter in its turn 
presses the disc 9 against the ring 6, so that normally the parts 
are pressing together so that the shaft 1 drives a shaft1l. To 
disconnect the clutch, pressure is applied by means of a ring 19 
and a cup 21 forming a ball bearing 20 on the arms of the lever 17, 
pressing them away from the box 4 and ae the clutch out of 
gear. ‘The casing 23 protects the clutch from dust and dirt, and 
the ring 24 protects the clutch surfaces from drops of oil.—AMay 
4th, 1905, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


787,241. Locomotive Fire-Box, C. Vanderbilt, New York, N.Y.— 
Filed December 17th, 1900. 
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We have here a boiler of the water-tube variety with a rocking 

grate in the furnace. There are thirteen claims, all for details. 

787,525. Dam, W. J. Myers, Fort Collins, Colo.—Filed December 
29th, 1904. . 

In the United States something has been done in the way of 





the cylinders a) two chambers mx are cast, which respectively 


substituting plate iron for puddls in the construction of dams, 


This invention is an enlargement of the idea. It will be seen that 
a stwel or cast iron framework is built up, and filled in by a concrete 











arched water-tight structure, anchored horizontally at the toe and 
vertically at the crest. There is only one claim. 


787,532. Portable HaNnpsaw, Xt. S, McCreery, Huntington, N.Y, 
—Filed August 11th, 1904. 


This is a curious tool for cutting kerfs. There are two claims, 
The method of driving the saw is not indicated in the specification, 


787,568 WALVe FoR BLowina EnaINgs, J, Fawell, Pittsburg, Pa. 
—Filed March 18th, 1903. 


787,568] 


i 
H 
H 





This invention is fora valve which is complete in itself, with 
spring, dash port, guide, kc. There are three claims. 
787,366. Stream Trar, A. L. French, Brockton, Muss,—Filed 
January 20th, 1904. 
This is one of three patents. The object of the invention is to 
separate oil and dirt from the water delivered by the trap. This 


dirt can be blown out by the cock at the bottom of the separating 

chamber. The drawing is self-explanatory. There are sixteen 

claims, 

787,459. APPARATUS FOR THE CONVEYANCE OF GRAIN %O OR 
FROM Suips, W. Meyer, Hameln, Germany,—Filed Febinery 
4th, 1903 

This is a species of omnibus patent, which cannot be better 
described than by the first of four claims, The combination with 
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a floating pneumatic grain elevator of several elevating devices and 
weighing Gonees, separators, sifters whereby the grain is free: 
from dust and impurities, a drying and a cooling apparatus and 
conveying devices to feed the grain into the different apparatuses, 
substantially as set forth. 








A Report has been issued upon the electric tablet 
system of railway working as applied on the New Zealand 
railways. This report has been prepared by United States 
Consul Dillingham, Auckland, N.Z. It is stated that the system, 
as used on the New Zealand railways, is giving complete satis- 
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GREAT WESTERN LOCOMOTIVES AND 
THEIR RECENT WORK. 
No. II.* 
By CHARLES Rovs-MaArTEN. 

A sew era in locomotive designing and construction 
may be said to have set in on the Great Western lailway 
about the middle of the nineties. Prior to that period, 
the Great Western locomotive practice, as applied 
respectively to what may be called the eastern and 
western divisions—1.e., between Paddington and Newton 
Abbot on the one hand, and between Newton Abbot and 
Truro on the other—tended to run rather into extremes 
in respect of wheel dimensions. When the broad gauge 
was finally abolished in 1892 the modern engines used on 
the main line work were in the one case 7ft. Sin. single- 
wheelers, of which eighty in all were constructed, and the 
5ft. coupled of the “ Stella” class. I feel warranted in 
characterising these wheel dimensions as extreme because 
there have been very few instances on the national 
standard gauge of driving-wheels so large in diameter as 
7ft. 8in. being employed, even with single-wheeler loco- 
motives, and on the other hand I am not aware of any 
main line express engines having been built in modern 
times for a leading British railway with driving-wheels 
so small as 5ft. in diameter. But with the last of Mr. 
Dean’s single-wheelers, No. 3080, Windsor Castle, the 
construction of that type ceased on the Great Western 
Railway, where it had been the prevalent characteristic 
of express locomotives from the earliest inception of the 
Great Western system. Also no more express engines 
were constructed, even for the heavily graded sections of 
Devon and Cornwall, with coupled wheels so small as 5ft. 
All the engines of both those types are, I believe, still 
running; they have done and yet do good work, but they 
have become outclassed by the traffic, and must be 
regarded as archaic. 

Their places may be said to have been taken in the 
first instance by two very excellent and useful types 
which came out about the mid-nineties. The earlier of 
the two was provided for the work on the severe grades 
in South Devon and Cornwall, namely, the “ Pendennis” 
or “Duke of Cornwall” class, with inside cylinders 
18 by 26, four-coupled driving wheels 5ft. 8in. in diameter, 
and leading four-wheel bogie. These engines have been 
fully described in the columns of THe Encrverr, and 
specimens of their work given by myself. They are very 
numerous, and do a great deal of important work on the 
part of the line for which they were originally designed 
by Mr. Dean. Shortly afterward there appeared a new 
type for the more easily-graded portion of the railway, 
that known as the “ Badminton,” with inside cylinders 
18 by 26, coupled wheels 6ft. 8in., and leading bogie. It 
was practically the “ Pendennis” class with wheels a 
foot larger, with the view to easier running at the higher 
speeds suitable to the more level districts. It will thus 
be seen that at this point there was a tendency toward 
convergence as regarded the diameter of driving wheels 
employed for the two different classes of work. For the 
easier sections the driving wheel diameter was reduced 
by 12in., and the driving wheels were coupled to a trailing 
pair. For the more heavily graded portions, the driving 
wheel diameter was increased by 8in., thus giving easier 
running at the higher speeds which had become necessary 
even over the harder lengths of the route. Hence, while 
under the previous system the difference in driving wheel 
diameter between the engines employed in the two classes 
of work was as much as 32in., under the new system 
the difference was only 12in., cylinders of identical 
dimensions being used in each case. Twenty of the 
“ Badminton” type were built, Nos. 3292-3311. I have 
adduced in the columns of Tue EnNcinegr several 
instances of their excellent work. In both of these 
classes the steam dome was still retained. One of the 
latest of the “Badmintons” differed from the other 
nineteen in being fitted with an extra large boiler 
without dome. This engine, which was named Water- 
ford, may be regarded as a sort of forerunner of the next- 
coming class which was to attain remarkable celebrity. 
Of this type No. 3373, Atbara, was the pioneer. Forty in 
all were built, the numbers running on to 8412. These 
also have been fully described and their work illustrated 
in this journal. They may be said to have come in with 
the new century, and to mark definitely a new era in 
Great Western practice, if only for the reason that once 
more the steam dome was dispensed with, as it had been, 
as a rule, by Sir Daniel Gooch. Virtually, one type may 
be said now to have dominated the system, for the “Camel” 
or “Avalon” class, which came out very much about the 
same period, was practically the same as the “ Atbara” 
design, only with coupled wheels 12in. smaller, the latter 
being intended for work on the steeper gradients. In all 
of these engines already mentioned double frames and 
outside bearings and cranks for the driving wheels were 
employed, the cylinders in every case being 18in. by 26in., 
and being placed inside the frames. 

One more development of the “ Atbara-Camel” type was 
yet to come before the inauguration of a strikingly new 
departure. Ten more engines were built to the Atbara 
dimensions in virtually all respects but one. This last, 
however, constituted an important difference. For the 
first time on this line boilers of the type known as 
“wagon-top” or “taper” or “coned” were brought 
into use, and this boiler design has now become the 
standard one for all Great Western engines, whether 
express or goods or tank. The first ten built, which in 
most respects had the “ Atbara”’ dimensions, were named 
after various cities on the Great Western system, and, 
consequently, are known as the “City” class; then 
the later engines of the “Camel” dimensions were simi- 
larly treated as to boilers, and so up to the end of what 
may be termed the epoch under notice, it came about that 
the Great Western had ninety of the 6ft. 8in. coupled 
class, and, I believe, 150 of the 5ft. Sin. class, each including 
the sub-classes which have beén mentioned in passing, 
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namely, the “Badminton,” “Atbara,” and “ City” | 


sub-classes of the 6ft. 8in. set; the ‘“ Pendennis,” 
“Camel,” and “Bombay” sub-classes of the 5ft. Sin. 
order. The “wagon-top” or “coned” or “taper” 
boilers of the “City” class engines differed from the 
cylindrical ones of the ‘“ Atbara”’ set in having 1818 
square feet of heating surface instead of 1664. This 
list would appear to represent a very strong equipment of 
relatively new engines of a distinctly modern order. 

At this stage, however, was to set in another strikingly 
new departure. That was the lengthening of the cylinder 
and piston stroke by 4in., namely, to 30in., which, of course, 
involved another radical change, the placing of the 
cylinders outside, an expedient absolutely unheard of on 
the Great Western, save only in a very few purely casual 
and sporadic instances. The position was wholly foreign 
to the traditional and habitual practice of the line. Post- 
poning for the present any consideration of the advantages 
or. drawbacks of the new departure, I may as well com- 
plete the historic account of iis development. Originally, 
the new method came in with the first six-coupled express 
engine constructed at Swindon or used on the Great 
Western, No. 100, William Dean. 

But the same plan was adopted in the second of the 
six-coupled expresses, viz., No. 98, which was designed 
by Mr. G. J. Churehward, and which differs in various 
respects from its predecessor, No. 100, one point of 
difference being that No. 98 has had from the first the 
larger wagon-top boiler which was only fitted to No. 100 
at a later date. This and other modifications, however, 
constitute No. 100 an exact sister engine of Mr. Church- 
ward’s No. 98. The third of the new six-coupled class, 
No. 171 “Albion,” is in most respects identical with 
Nos. 98 and 100, virtually differing only in having 225 Ib. 
steam pressure instead of 200 1b., and therefore being 
given a stronger—consequently heavier—boiler to stand 
the extra pressure, the frame also being strengthened to 
carry the additional weight. As I explained in my 
previous article, the object of this modification was to 
enable a more accurate comparison to be made with the 
French compound engine, No, 102 La France, which has 
228 lb. steam pressure. But it was soon realised that no 
comparison between a six-coupled engine having 54 tons 
of adhesion weight and a four-coupled having only 34 
tons adhesion, could be of full value, and so Mr. Church- 
ward converted No. 171 “Albion” from the 4-6-0 into 
the 4-4-2 or “ Atlantic” design, taking out her rear pair 
of coupled wheels and placing under her trailing end a 
pair of small carrying wheels. This constituted her the 
first British-built ‘Atlantic’ on the Great Western. 
But of the three subsequent “ Albions,” which have just 
been built at Swindon, only one, it appears, viz., No. 172, 
Quicksilver, has followed her predecessor into the 
“ Atlantic” form of the ten-wheeled order, the other 
two, Nos. 173 and 174, remaining six-coupled or 4-6-0, as 
was No. 171 Albion herself originally. Up to that 
stage, therefore, the Great Western had acquired six 
British-builé ten-wheeled express 
engines—two being “ Atlantics”’ and 
four six-coupled. All of them have 
6ft. 8in. coupled wheels and outside 
cylinders 18 by 30. 

About the same time last year 
that “ Albion ” was converted into 
an “Atlantic,” ten more eight- 
wheeled express engines were built 
at Swindon to Mr. Churchward’s 
design. They had virtually all the 
dimensions of the “City” class 
except one, the length of the 
cylinders and of the piston stroke, 
which, as in the case of the ten- 
wheeled engines, was 30in. As a 
consequence the cylinders had to 
be placed outside the frames, and 
hence the outside bearings and 
cranks which had come to be so 
prominently distinguishing a feature 
of the Great Western coupled 
engines, disappeared. These ten 
newest eight-wheelers all bore 
names of British counties, and 
accordingly became the “ County ” 
class. All are now in service and 
doing well, as I shall have occasion 
to show later. It will be observed 
that these ten “ Counties” make 
the total 80 of the eight-wheeled 
6ft. Sin. four-coupled engines which 
began in 1898 with the “ Badminton” 
set. Apparently ten-wheelers alone, 
either of the “ Atlantic” or of the 
six-coupled type, will henceforth be 
built for Great Western express 
duty, but for many years to come 
those 80 very fine eight-wheclers 6 #2 
—** Badmintons,” “ Atbaras,” ‘“Ci- 
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large share of the best locomotive 
work on that line. It isa note- 


worthy fact, as illustrating the Pig, ALE 







newert tank engines and goods engines of the Great 
Western Railway. The “Atbara” express engines may be. 
taken as having their parallels in the fine four-coupled 
eight-wheeled :louble-ended tanks of the No. 11 class; 
and in the eighi-wheeled six-coupled goods engines of the 
“Mogul” order, with two-wheeled pony trucks in front. 
Similarly, the locomotives of the still newer outside- 
cylinder order, with 30in. stroke, and wagon-top boilers, 
are approximately paralleled by the huge ten-wheeled 
six-coupled tanks and the ten-wheeled eight-coupled 
mineral engines which are Mr. Churchward's latest words 
at present in those respective classes. All of these 


. different types are very fine and effective. It will be no 
‘easy task to award the palm for efficiency when any 


comparison shall have to be made as to the usefulness 
of the various types designed for virtually identical duty. 

Of the work done respectively by several of the classes 
mentioned, viz., “Amazon,” 7ft. 8in. single-wheelers; “ Bad- 
minton,” 6ft. 8in. four-coupled; and “ Pendennis,” 5ft. 8in. 
four-coupled—all three having domed boilers ; “ Atbara,” 
6ft. Sin. four-coupled, and “Camel,” 5ft. 8in. four-coupled 
—both with cylindrical domeless boilers; and “City,” 
6ft. Sin. four-coupled, I have alreaty given in back numbers 
of THE ENGINEER some interesting examples. Among 
these were the record runs from Paddington to Plymouth 
by No. 3433, City of Bath, with the Prince of Wales’ 
special, from Plymouth to Bristol.by No. 3442, City of 
Truro, and from’ Bristol to Paddington by No. 8065, 
Duke of Connaught. But several striking features of 
those achievements, from the viewpoint of locomotive 
work, still remain to be noticed. Again, some runs by 
the pioneer six-coupled express engine, No. 100, William 
Dean; by No. 171, Albion, first as a six-coupled and then 
as an “Atlantic”; also by expresses of the “ County” 
class and by the later “Camels,” have not yet been 
recorded. All are not only interesting, but also instructive 
and suggestive, both as illustrating the excellent work 
now being done by British engines, and as showing what 
closely similar performances, when the conditions are 
approximately identical, can be obtained from locomotives 
differing widely from one another. These, however, may 
be more conveniently relegated to another article. 








MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Sc., M. Inst. C.E., and 
Mr. DeMPsTER SMITH. 
No, VIL* 

In the preceding article we discussed the size of belts 
for lathes having cones. We now take the final case of 
lathes with only one belt pulley. __ 

Case III.—All-gear headstock.—Belt drives by a single 
pulley of large size running at high speed. 

The problem of this case may be treated more directly 
than the two first, as no reference need now be made to 
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remarkable progress made by the % 
Great Western in respect of locomotive development, ; the geometric ratio or the spindle speed. If f is the 
that already so very fine and efficient a type of engines, | cutting stress, a the area of cut, and v the cutting speed,. 
the first of which came out only seven years ago, should | the work spent upon actual cutting is: 4 : 
already be on the verge of classification as in some degree | fav (ft. lbs. per min., if fis in lbs. per sq. in., a is 
archaic. But the entrance into this country of the two | sq. in., and v is ft. per min.) 
ten-wheeled types which had so long been doing fine | Asa rough approximation — pending further experiments’ 
work on the European and American continents and in | to the work lost between the main shaft and the tool 
the British Colonies, has effected a marked change in the | by reason of journal, gear, and belt friction, we~ shall: 
standpoint from which locomotive possibilities in respect | assume that when the highest gear is in and the standard’ 
alike of speed, weight-haulage, and gradient-climbing, are | ey} is being taken upon work of face-plate diameter, the 
regarded. And further developments are still pending. _ friction horse-power is expressed by the relation— 
Before turning to the work performed by the engines | , h 29 
whose gradual development during the past decade I | FHP = cee yo a (29) 
have now traced, it may be well to note that.a closely | 
analogous process has been at work with regard to the | 
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This means that 33,000 ; = 5500 h ft. lbs. are spent 


upon friction per minute. 
If P be as before the allowable tension per inch of 

width B of the belt, and V the speed of the belt in feet | 
per second, the work it is capable of is :— 

60 BP V ft. lbs. per minute. 
Hence— 

60 BP V = fav + 5500 A, 

— fav + 5500 h 
=e 6OPV 


Here f = 2240 x 115, a 


(80) 


I 5 ape oe 
6400" and 7 -—+ 15. 


Therefore— 
B = 4800 + 102 + 92h 
PV 2 
_ If the pulleys are 4ft. in diameter, so that the belt speed 
is about (8000ft. per min.) 50ft. per ‘second, with a 
countershaft speed of 250 revs. per min., then P = \/D 


. (81) 


a ee of Belt Widths for Lathes with Single Belt Pulley (all Gear Headstocks) ; Tuble A, when both Driving and Driven 
ucleys are the same Size, viz., D = 12 yh (vide Line 3), and the Belt runs more Slowly for Small than for Large Lathes ; 
Countershaft Speed 250 Revolutions per Minute ; Gehrekens’ Constants; Liae 7 allows for Friction vf Gearing, Line 8 ae net. 


A higher speed of the line shafting would be a great gain 
all round. 

Two cases then fall to be considered :—First, when the 
pulley on the counter—or main—shaft and that on the 
headstock are both of the same diameter, that diameter 
being D=12,%h. This gives a belt speed, varying with 
the size of the lathe, from 1800ft. per minute for a 12in. 
lathe to 3000ft. per minute for a 60in. Secondly, when 
the countershaft pulley is kept 4ft. diameter, and, there- 
fore, the belt speed is 3143ft. per minute—52°3ft. per 
second—for all sizes. 

The results of calculating the belt widths based on 
these two different assumptions are tabulated below— 
a XIa. and XIn.—for sizes of lathe from 12in. to 
72in. 

Lines 7 and 8 in each table give the widths when an 
allowance is, and is not, made for friction. Lines 10 in 
each table give the values of R, , the ratio of the gear or 
gears between the driven pulley on the headstock and 
the spindle when the latter is running at Ng revolutions 
per minute—its highest speed. 
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(7°5 + *1V) = 90 lb. (by Gehrckens) per inch for a 
double belt, and formula (31) reduces to— 
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TABLE X. 


| “a Z | 
12in. | 18in. | 24in. | 30in. | 36in. | 42in. | 48in. | 60in. 
2in. | 2Zin. | 3hin. | Adin. | 5gin. | im. | 10in, 





"These belt widths can only=be obtained by giving the 
belt a speed Crows the air of 8000ft. per minute for every 


/in. | 


size of lathe, and 
in diameter. z 

As it is not usual to supply such large belt pulleys for 
lathes of less than about 5ft. centrez, the sizes must be 
redetermined for conditions more in accordance with | 
practice. At the same time there seems no reason why a 
4ft. pulley should not be used for even small lathes, if the 
design of the headstock were so arranged that the driven 
fast and loose pulleys might overhang the feed change: 
gear, and be placed at the back of the lathe. 

We may assume, for the purposes of our further belt 
calculations, a countershaft speed of 250 revolutions per 
minute. There would be no need fora countershaft at all 
—with the single pulley drive—if the main shop shafting 
were run at a proper speed. Such a speed as 
250 revs. per min. is, however, quite exceptional, the more 
usual being 150 to 180 revolutions per minute, or in the 
nore old-fashioned works, such as Government factories, 
120 revs. minute. There seems no reason for this but 
old prejudice and unwillingness toadvance with the times. 


y having the pulleys not less than 4ft. 


Pulley is 4ft. Diameter for all Sizes, but the Driven Pulley is as in Tuble A (12 hi); Counter- 
therefore Belt Speed about 3000ft. per Minute throughout, Gehrchens’ Constants. 
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Lines 8 and 10 have been plotted in Fig. 19, as also 
spots, showing the latest values from practice for this 
style of design. 

The improvement to be effected by increased counter- 
shaft—or main shaf ed and larger pulleys is very 
clearly shown. The driving belts are thereby reduced to 
a reasonable size, even for the largest lathes. 








THE DROP VALVE AND ITS GEAR. 
No. I. 
Many years before the modern revival of superheating 
brought the drop valve into its present favour, the 
Cornish valve was widely used with every success for 
winding and pumping engines in the Lancashire and 
other coalfields. In those days economy of steam engines 
at collieries was not considered to the extent that the 
subject receives at the present time; and so far as the 
writer has been able to learn from conversations with 
old engine winders and colliery engineers, the Cornish 
valve was not held in high esteem because of its influ- 
ence on the steam consumption, but because it was easy 
to handle—thus dispensing with steam reversing gear— 
and because it was easy to adjust the gear. 

As arranged on the old winding engines, the Cornish 
valve gave exceptionally large clearances, and carried 
with it, moreover, other features antagonistic to 
economical working. Figs. 1 and 2 show the usual 
arrangement of the valves with respect to the cylinder. 
In Fig. 1, which is a diagrammatic plan, a valve is placed 
at each corner of the cylinder, the two steam valves being 
on one side and the exhaust valves on the other. In the 
second arrangement all the valves are brought to one 
side, one put into the cylinder at each end serving for 





both steam and exhaust. In both arrangements the 
clearance is necessarily large. In Fig. 1 there are two 
ports, plus the space round each valve, forming 
clearance; whilst in the second arrangement, although 
there is only one ‘port, there is a large space between the 
two valves, making the total clearance as great as in 
Fig. 1. A further defect inherent to this type of valve 
gear is that there is a considerable condensing surface 
offered by the exhaust valve. In the non-compound 
engines one side of each exhaust valve is exposed to the 
atmosphere. As the valves in the old engines were 
































usually made of gun-metal, and as thin as circumstances 
would allow, it will be seen that the exhaust valves must 
have had a considerable condensing influence on the 
entering and expanding steam. The final objection to 
the old arrangement is that it does not provide a natural 
drainage to the cylinder, but leaves pockets in various 
places where water can accumulate. It was a great 
improvement when the valves were placed at the top 
and bottom of the cylinder, for in this case the clearance 
is reduced, and an excellent drainage is obtained without 
pockets either in the cylinder or valve boxes. It is often 
very interesting and instructive to consider the defects of 
obsolete designs, because it sometimes happens that they 
suggest improvements in existing practice. 

The covers next suggest themselves as being a possible 
position for the valves of horizontal engines. The clear- 
ance would undoubtedly be reduced by this disposition, 
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but objections are soon encountered. By this arrange- 
ment the covers would be very heavy, and their increased 
depth would add to the total length of the engine. It 
would also be necessary to disturb the valve gear in order 
to examine the pistons. The drainage of the cylinders 
would also be interfered with, and it is questionable 
whether the reduced clearance would more than com- 
pensate for this objection. In Fig. 3 the valves are 
shown arranged in the covers, and have a vertical move- 
ment. An alternative arrangement is obtained by placing 
both valves on one vertical line in the centre of the cover ; 
this disposition giving a better drainage to the cylinder, 
but introducing some difficulty in obtaining a satisfactory 
steam joint between the cylinder and cover. 

The original form of Cornish valve is shown by Fig. 4. 
The seats are bevelled to 45 deg., and the bell-shaped 
body is lifted by a central boss carried by ribs from the 
outer shell. The objection to this design is that the valve 
is of large size considering the area of port opening 



































obtained. This form of drop valve is now little used, 
having given place to the type shown in Fig. 5. This 
design gives a smaller valve for a given opening, and is 
less liable to distortion from heaf and steam pressure. 
The clearance is also less, as well as the condensing sur- 
face exposed to the atmospheric influence. In order to 
reduce lift two double-beat valves are sometimes com- 
bined in one casting, as shown in Fig. 6. This design is 
used by Messrs. Sulzer, of Winterthur, in their large 
engines, and enables very small movements to be made 
by the operating mechanism, together with a good lever- 
age when lifting the valve. The power required to lift a 
drop valve depends upon the width of the valve seats and 
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the area of the spindle. The lower face must pass through 
the upper valve seating, and therefore the outside dimen- 
sion of the lower valve seat must be somewhat less than 
the inside of the upper seat. Considerations of durability 
apart, the seats would be made a knife edge, for it would 
then be possible to make a valve almost in equilibrium. 
The writer has found that it is a general practice to make 
the seats about jin. wide for valves 7in. diameter, increas- 
ing proportionally to ,';in. wide for valves 13in. diameter ; 
the diameter of the valve being taken at the outside of 
the smallest seat, and the width of seat being half the 








Fig. 4 


difference between outside and inside diameters. When 
the valve is down the pressure on each seat should be 
equal if the wear is to be theoretically equal on each face. 
As the diameter of each face is necessarily different, it 
follows that to maintain an equal pressure per unit of 
area the seats must either vary in width or in inclination. 
An article suggesting a method of calculating the seats of 
drop valves appeared in Tue Encineer for January 6th, 
1905, to which readers are referred for an extended 
investigation on this matter. In practice, however, such 
refinement of design does not often appear. The seats 








Fig. 5 


are usually all made the same width, and have a common 
angle of 45 degrees. 

It has been said that the old drop valves and seats were 
made of gun-metal, and for the low pressures and tem- 
peratures to which they were exposed this metal was 
quite satisfactory, but when superheated steam is used 
the old designs are not suitable, as the gun-metal seats 
would probably suffer distortion through being held in the 
cast iron of the valve box, thus setting up objectionable 
stresses and strains and giving leaky valves. When super- 
heated or high-pressure steam is used both valve and seat 
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Fig. 6 


are made of cast iron, and the seat should be designed to 
have a free expansion in the cylinder casting without 
straining. Fig. 7 shows a seat so arranged. It is held 
down upon two asbestos rings carried on shoulders formed 
on the cylinder casting by screws in the flange of the 
bonnet. The valve-box is bored out about jin. larger 
than the seat, and the latter is thus quite free to expand 
independently of the cylinder. The valve and seat are 
centred by the centre guide. 

Tn the design of drop valve gears it is well to bear in 


mind two characteristic features, the first that it is only 
for the instant the valve is lifted from its seat. that there 
is much stress thrown on the gear, and the second feature 
that there can be no positive connection between the 
valve and the shaft which drives it. 

With respect to the first point, it is evident that the 
gear must be made strong enough to withstand the heavy 
stress upon it at the instant of opening. Seeing that this 
is only momentary, it appears possible that at this instant 
the gear could be arranged to occupy a position in which 
it has a purchase upon the valve, whereby stresses will be 
reduced and the gear can be made light and compact. In 
many gears this idea is carried out, and the result is per- 
fectly satisfactory. In Fig. 8, which shows the exhaust 
valve gear of a horizontal engine, the driving rod A is 
connected to an excentric on the lay shaft at one end, 
and to a rolling lever B at the other, and this lever rolls 
upon the pallet C. The valve is shown in the closed 
position, and the excentric rod is at the end of the stroke 
and about to descend. Half the motion of the excentric 
will be occupied whilst the lever is suspended between 
the valve spindle and the excentric rod, but after this the 
rolling lever will come in contact with the pallet. The 


























Fig. 7 


first point of contact is near the valve spindle, thus giving 
the rod A considerable mechanical advantage over the 
valve. As this rod continues its descent the point of 
contact travels away from the spindle. By the above 
action the momentary resistance offered by the valve is 
not seriously felt by the gear, and a sufficient lift is 
obtained with a small movement of excentric. The 
action carries with it another advantage in that the 
closing of the valve is rapid at the early part of its fall, 
but as if approaches the seat the velocity decreases, so 
that the closing of the valve is very gentle and entirely 
without shock. Various other arrangements to effect the 
easy opening and closing of the exhaust valves are met 
with in practice. In some engines cams are employed to 
actuate the valves, and gradual opening and closing are 
obtained by a suitable contour; whilst in others the 
principle of the toggle joint is applied. 

With respect to the second feature, that there can be 
no rigid connection between the driving shaft and the 
valves, it will be seen that this is inevitable from the fact 
that the closed position of the valve is one of absolute 





Fig. 8 


precision. A deviation of one-hundredth part of an inch 
would, if the valve were rigidly connected, either strain 
the gear or leave the valve open, neither condition being 
admissible. It is clear, therefore, that the gear must 
control the opening of valve, but the closing must be 
performed by weights, springs, or pressure. In most 
drop-valve engines the closing of the exhaust valves, 
although effected by springs, is controlled by the gear, 
and the valve cannot fall upon its seat quicker than the 
exhaust mechanism will permit. A dashpot is, therefore, 
not required; but in the case of the steam valves, where 
at certain times the connection between the valve and 
the driving gear is broken, a dashpot becomes an essential 
feature, otherwise the closing springs would force the 
valves on the seat with a hammer, and the results 
would be disastrous. The proper action of the dashpot is 
of supreme importance in drop valve engines. It must 


ensure that the valve falls on its face freely but gently, 








The piston must not 


and there must be no rebound. 





strike the end of the dashpot. chamber as in Corliss 
engines, and it should be noiseless in action. Adjust- 
ments of both the spring and air cushion should be 
provided, so that when the valve spindle packings are 
screwed up it is possible to give increased compression 
to the spring or less resistance to the dashpot should this 
be found necessary. A sketch of a dashpot and spring 
is given, Fig. 9. The cushioning screw is not shown 
because it does not come in the plane of the section, but 
the arrangement will be understood from the details view, 
Fig. 10. The passage from the underside of the dashpot 
piston is partially choked by the screw, fitted with milled 
nuts, which screw regulates the cushioning. The passage 
leads to the chamber above the piston, whereby the 
disagreeable snifting noise made by the escaping air is 
mufiled by the closing spring chamber. The springs of 
dashpots are now almost exclusively of round section. 
Those should be of good.length, with a short pitch of coil. 
Many English designs are faulty in this respect, and com- 

are unfavourably with the long springs provided by the 
best continental makers. In addition to the durability of 








Fig 9 


along spring there is a more uniform closing pressure 
obtained, and the governor effort to disengage the catches 
is practically constant throughout the stroke. In some 
engines there is a liability to pluck the governor at heavy 
loads, because of the short dashpot springs giving 
excessive pressure in the catches as the valve rises to its 
top position. 

The length should not be less than eight times the full 
lift of the valve, and is better if made 50 per cent. longer. 
With regard to the strength, it is not surprising to find 
that modern practice shows little uniformity ; for, after 
all, the question of strength is largely a matter of opinion. 
If the valves could be regarded simply as weights falling 
freely on their face, ii would be an easy matter to calcu- 
late the time occupied in falling from their highest 
position under the influence of a spring of given strength. 
The problem, however, is hopelessly complicated by the 
retarding effect of the cushion, the friction of the stuffing- 
box and dashpot piston, and the steam current sweeping 
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past the valve. Fortunately, however, the effect of these 
incalculable factors can be met by a simple adjusting 
screw on the spring, and a variable throttle on: the 
dashpot. An examination ‘of sOme of the engines of 
British makers shows that a fair average pressure given 
by the spring when the valve is down, is 6 lb. per inch 
diameter of the valve measured on the outside of the 
largest seat, plus the amount of opening force, which is 
measured by the area of the valve stem and the steam 
pressure, minus the falling weight of valve, spindle, and 
dashpot. An adjustment giving 20 per cent. variation 
on either side of this mean strength can easily be provided 
by an adjusting screw on the spring, whilst the throttle 
can be arranged to prevent the valves falling on their 
seat, or allowing them to fall practically free. In the 
steam valves the current assists the valves to seat, but, 
on the other hand, the spindle gives an unbalanced 
upward pressure against the spring pressure. In the 
exhaust valves the reverse conditions hold. 
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THE IRON AND STEEL INSTITUTE. 


On the second day of the meeting the chair was taken 
by Mr. Windsor Richards during the reading of the 
President’s paper on ‘‘ Experiments on the Mechanical 
Properties of Iron and its Alloys at the Temperature of 
Liquid Air.” This is a record of a long and exhaustive 
series of experiments carried out by the President in con- 
junction with Sir James Dewar in the laboratory of the 
‘Royal Institution, the expenses having been, in part at 
any rate, met by a donation of £1200 from Dr. Andrew 
Carnegie. The materials treated covered an extreme 
range of composition from the purest Swedish charcoal 
iron to alloy steels with nickel, chronium, manganese, and 
other constituents inthe most varied proportion. Out of 
nearly 500 tests 350 were made upon small bars 0°18in. 
diameter at liquid air temperature, and the remainder 
upon jin. bars at the ordinary temperatures in- the 
author's research laboratory, and in addition numerous 
determinations of.- magnetic properties were made by 
Professor Barrett, besides nearly 500analyses, making about 
1600 determinations in all. This mass of results has been 
classified into seven main groups, which are again sub- 
divided into fourteen classes, the record of the whole cover- 
ing seventy-two printed pages, with nearly thirty plates and 
folding diagrams. The apparatus used for carrying out 
the low-temperature tests was a small hydraulic press, 
in which the test piece, 2in. long, is arranged within a 
tubular guard with slotted openings, allowing it to be 
fully immersed in a jacketed bath of liquid air, which is 
brought into position by sliding it on the pillars of the 
press. The strength is recorded by a circular gauge and 
radial pointer, registering pressures in atmospheres. 
Speaking generally, the results of these tests showed that 
all the common metals and their alloys increase 
notably in tenacity with decrease in temperature, and at 
the same time there is a great increase in rigidity, the 
elongation of the test piece before fracture and its con- 
traction in cross section practically disappearing. The 
tensile strength of standard “S.C. I.” iron, a Swedish 
charcoal bar iron containing only 0°18 per cent. of foreign 
matters, including carbon, silicon, sulphur, and man- 
ganese, which is 20 to 23 tons, with 20 to 25 per cent. elon- 
gations at ordinary atmospheric temperature, was raised to 
52 to 54 tons when tested at 182 deg. C, (296 deg. F.), but the 
test pieces broke without sensible elongation, and the metal 
whensthus chilled could be easily broken by a blow from 
a hand hammer. The effect, however, was not perma- 
nent, as when raised to the ordinary temperature again 
the normal strength and ductility reappeared unchanged. 
Similar results were obtained with other good puddled 
irons and very mild steels low in manganese, and no point 
of critical change could be observed, the tensile strength 
augmenting progressively with the diminution of temper- 
ature as follows :— 

Temperature. 
18 deg. Cent. 
80 deg. Cent. 
100 deg. Cent. 30 tons. 
~ 190 ae, Cont, .... ... ... . 44 tons. 
From these figures an estimated value of 70 tons was 
computed for the “absolute zero” of temperature. A 
high (1°28) carbon steel cooled in liquid air from a 
temperature of 750 deg. Cent., or through a range of 
930 deg., was raised from 50 to 80 tons, but its ductility 
was but very slightly affected on return to the ordinary 
temperature—a strong contrast to its behaviour when 
subjected to a similar cooling range from a red heat in 
cold water or.oil, which renders it glass-hard and 
-extremely brittle. Hadfield’s manganese steels, con- 
taining 0°8—1-°4 carbon and 11—15 manganese, which 
in the ordinary way are rendered extremely tough by 
quenching from a yellow heat in water at 15 deg. Cent., 
broke witbout elongation in liquid air without increase of 
the ordinary temperature tenacity of 65 tons; but the 
normal ductility of 40 per cent. returned after the cooling 
effect was removed. Nickel, on the other hand, seems to 
have a remarkable softening effect on iron alloys, 
especially when in considerable proportions, the ductility 
still persisting at low temperatures, although diminished. 
Thus a 24} per cent. nickel alloy was raised in tenacity 
from 90 to 118 tons, the ductility being only reduced from 
12 per cent. to 10 per cent. The most remarkable result 
was, however, obtained with a ternary manganese nickel 
iron alloy, containing carbon 1:18, manganese 6°05, and 
nickel 24°3 per cent., which, by the liquid air cooling 
treatment, was raised in tenacity from 51 tons to 84 tons, 
and the elongation also rising from 60 per cent. to 67 per 
cent.; while in a second trial the figures were 49 tons to 
75 tons, and 42 per cent. to 57 per cent. respectively. 
In addition, it has been shown that these alloys 
are almost non-magnetic, have the highest known 
electric resistance, which, combined with the maximum 
ductility of any known iron alloy, entitles them to 
a very special place even among “special” steels. 
Metallic nickel of 99°27 per cent. purity rose in tenacity 
by the chilling from 28—29 tons to 38—46 tons, with 
increase in elongation from 388—48 to 45—51 per cent. 
Copper shows a similar increase, though in a lesser degree, 
the figures given for a single example with a metal con- 
taining 0°46 per cent. of tin being 15 tons and 42 per 
cent. for the ordinary temperature, and 23 tons and 45 per 
cent. for that of the liquid airbath. The author considers 
that these results indicate that copper might be useful 
alloy as a substitute for nickel as a toughening agent for 
‘iron, and although there are considerable difficulties in 
the way, owing to the red-shortness of iron containing 
any notable quantity of copper, the facts are sufficiently 
suggestive for further research and investigation. Alu- 
minium shows a remarkable increase for its ordinary low 
‘tenacity of 8 is raised to 15 tons, and its elongation from 
7 to 17 per cent., but these properties disappear with the 
individuality of the metal when aloyed with iron, both 
tenacity and ductility being impaired by the change. 

Taken as a whole, this is a very remarkable record of 

‘u series of observations that must remain of great 


Tensile strength. 
20 tons, 
27 tons. 





permanent value, apart from any immediate economic 
results obtainable, and therefore it is to be regretted that 
the tabular matter has been presented in folding sheets 
of irregular shapes and sizes, about as comfortable for 
consultation as the branch train service tables of a railway 
having no prominent main line. The interest was in- 
creased by the large number of specimens actually tested 
exhibited in illustration. 

The discussion on this paper was opened by Mr. J. E. 
Stead, who considered that the rigidity induced by 
extreme cooling was a result that might have been 
expected, as it was known that iron became softer by 
heating. The chief interest of the paper, therefore, was 
the announcement that in certain alloys of iron this con- 
dition did not obtain. In the nickel manganese iron 
alloys the ductility and ease of flow increased at low 
temperatures. It was interesting, also, to know that 
copper acted similarly to nickel. Mr. Richards had been 
able to produce large homogeneous steel ingots with as 
much as 2 per cent. of copper, but there was a danger 
from red-shortness in such an alloy. Copper reduced the 
melting point, and, therefore, when present, it was neces- 
sary to work the metal at a somewhat lower heat than 
ordinary steel, cuprous steel being more liable to dis- 
integration. 

Professor Barrett alluded to the disturbing effect of 
small traces of other elements, especially carbon and man- 
ganese, upon iron, and considered that Mr. Hadfield had 
succeeded in getting alloys freer from such disturbing 
influences than any previous worker in the same fieid. 
He thought the real physical constants of iron would 
never be obtained until all disturbing elements were 
eliminated. He supposed it was difficult to obtain a per- 
fectly uniform series of alloys with a gradual increase in 
one element only, but suggested that it might be done in 
the electric furnace. The physical properties of alloys 
were very closely related; for instance, the per- 
—- of carbon could be almost deduced from 
the electric conductivity, which was easily measured, 
and then, practically, they had the thermal conductivity ; 
a drop in the former being attended with a corresponding 
drop in the latter property. The iron manganese 
nickel alloy was one of the most remarkable that 
had ever been given to the world; as, in addition to the 
extraordinary change in mechanical properties at a low 
temperature, it had the highest electrical and thermal 
resistances of any alloy that he had examined, together 
with an extraordinary thermo-electric property. When 
made into a thermo-electric couple with a piece of iron 
and warmed at the end, the electromotive force went on 
increasing up to 400—500 deg. Cent., and then remained 
constant up to a white heat. This suggested a simple 
method of getting a constant electromotive force which 
physicists very much wanted. He thought that such an 
alloy might, if it could be produced economically, be of value 
for liners in steam cylinders, as it was practically a non- 
conductor of heat. He attributed the result that sudden 
cooling from a white heat in liquid air did not produce 
a greater effect than ordinary atmospheric cooling, not to 
the formation of an isvlating film of vapour, but to the 
repelleat action of hot upon cold bodies, instancing the 
effect produced by a hot body on dust particles in the air, 
which were driven away, leaving space free from dust, the 
repelled particles attracting themselves to cooler neigh- 
bouring bodies. 

Mr. Saniter considered that Mr. Hadfield’s view that 
etching at the ordinary temperature would bring out a 
change of structure if it took place, was not in accordance 
with his experience in etching samples with molten 
calcium chloride. Could not an etching fluid such as 
liquid chlorine be used at low temperatures ? 

Mr. Gledhill thought that if anything could be done to 
carry out the liquid air treatment on large masses of steel 
it would be most valuable. In order to obtain a high 
elastic limit, nickel had been introduced into steel for 
ordnance and torpedoes, where air vessels only jin. thick 
had to stand an internal pressure of one ton per square 
inch. In some ways nickel was a blessing, in others it 
was not. It was difficult to get the alloys homogeneous, 
and streakiness or ghost or shadow lines in the metal 
were only found in nickel steel. These lines could be 
obliterated by proper thermal treatment at temperatures 
varying with the composition, but whether they disap- 
peared entirely was another matter. Possibly the extreme 
cold treatment might be more efficacious than heat. 

Mr. MacWilliam considered that the function of carbon 
had been to keep down the tendency of iron to develop 
crystalline structure, but the researches of Mr. Hadfield 
seémed to put this in question, and he therefore asked 
for further information on that point. 

Professor Turner, alluding to the law of the atomic 
volumes as influencing the properties cf alloys proposed 
by the late Sir William Roberts-Austen, stated that he 
was not prepared to accept it as a proved law, but 
thought that further research would show that there was 
a general law underlying it which would be of great value 
to the study of metallurgy. 

The President, in reply, thought that the method would 
be found valuable in practice in several directions. 
Although the nickel manganese carbon alloy was more 
ductile, it showed a slight increase in hardness by the 
ball test. 

With regard to the cooling in liquid air, moving the 
pieces about rapidly as in hardening steel in the ordinary 
way had been tried with the idea of preventing the 
formation of a vapour film, but the result showed no 
difference. The effect of the low temperature seemed to 
be a purely physical one, the stiffening of the crystalline 
grains preventing their sliding one over the other. That 
was the reason why the ductility was reduced with one 
or two exceptions. 

After a vote of thanks had been passed on the motion 
of Mr. Windsor Richards, the President returned to the 
chair, and the next paper by Mr. James Gayley, of New 
York, on “Dry Air Blast,” was read by the secretary. 
This was supplementary to that read at the autumn 
meeting in America, and contained a series of tables 





showing the daily output and coke consumption of the 
Isabella furnaces during the period November, 1904, to 
March, 1905, together with the corresponding humidity 
and temperature of the atmosphere and dried air 
respectively. These tables are too voluminous for 
reproduction, but an idea of the results obtained may be 
formed from the following condensed statement :— 


Temperatures—Deg, Fah. 
Atmosphere. 
Min. 
29 


Dry blast. 

ean, Max, Min. Mean, 
45 , a ae 

34 24 18 
29 22 11 
28 17 8 
46 14 14 


ax, 
59 
53 
53 
40 
68 


1904, November ... 
,, December ... 
1905, January 
» February ... 
», March... 
Humidity—Grains of Water per Cubic Foot of air, 
Atmosphere, Dry blast. 
Max. Min. Meav, Max, Min. Mean, 
3-03 0-88 1-99 1-16 0-81 1-02 
3-91 0-64 1-44 1-54 0-43 0.93 
. 8-81 0-388 1-24 1-34 0-27 0-63 
», February ... 2-57 0-30 1-18 1-11 0-18 0-60 
»» March... 4-80 0-78 2-25 1-65 0-44 0-95 


The average daily makes and coke consumption per ton 
were :— 


1904, November ... 
», December ... 
1905, January 


Dh 7] Aw, 

Tons, 
447 
455 
428 
432 
412 
405 


Lb. coke, 
.. 1816 
1823 
1825 
1811 
1815 
1837 


1904, November No. 1 furnace 
», December... ” ” 
1905, Jan. 1—10__..... 9 9 
» Jan. 15-31 ... No. 3 furnace 

» February... ... +9 =e 
= ree te a 


Normal Aw. 

Lb. coke. 
2279 
2309 
2140 
2351 
2340 
2248 
2274 


Tons, 

386 
400 
461 


1904, November No. 3 furnace 
», Dec, 1—22 
» Dec. 23—31 

1905, Jan. 1—10 No, 3 furnace 
» dan. 15—31 No. 1 furnace 
», February ee" 

5) ee <.:. a "9 


At the end of December a connection with the blast 
main of No. 3 allowed that furnace to be supplied with 
about one-third of dry air, when the temperature of 
the blast rose about 20 deg. with increased rapidity in 
driving and improvement in quality of make; silicon 
being higher and sulphur lower than when damp air was 
used. On January 10th the dry blast was changed from 
No. 1 to No. 3 furnace, both being then making basic 
open-hearth metal. The ore mixture in No. 3 gave a 
yield of iron about one per cent. higher than that of 
No.1. In March the furnaces were banked for several 
days, owing to the works being flooded by the Allegheny 
River, and extra charges of fuel were supplied. On re- 
starting, No. 3, the dry air furnace, resumed its normal 
make in one day, while three days were required to attain 
the same result in No. 1. 

It had been thought that the use of dry air could be 
dispensed with in the winter months, but the record for 
February, showed thateven under conditions of maximum 
atmospheric dryness, substantial ad vantages were attained. 
During that month the operations at No. 3 furnace were 
directed principally towards economy of coke, and 
although the make was diminished, owing to various 
accidents, an economy of 433 Ib. of coke was effected as 
compared with No. 1. As the summer season approaches 
the product of the normal blast furnace will steadily 
decrease, while that working with dry air will remain 
practically uniform. 

In the discussion Professor Bauerman said that the 
paper was welcome, as bearing out the statements 
advanced in the original communications. There had 
been much discussion on the cause of the economy 
effected by drying the air, but he found that in many 
cases, in discussing the numerical details, the local atmo- 
spheric pressure had been omitted, the calculations being 
made for air at the sea-level, whereas the barometer at 
Pittsburg would be nearly an inch lower than the normal 
30 inches, and this detail had been omitted in the paper. 

In order to form an opinion as to the relative parts 
played by cooling and drying respectively in improving 
the heat-producing value of the air, a comparison had 
been made between dry and saturated air at 20 and 
-6deg. respectively at the sea level. By cooling alone 
absolutely dry air was increased in density by 9°7 per 
cent., but the heating value by somewhat less, as the 
26 deg. of sensible heat had to be restored. By the 
drying to the saturation point from the higher to the 
lower temperature, the efficiency of the air was increased 
by 16:9 per cent., or a very similar result to that obtained 
with the blowing engines, 96:114, or 18 per cent. Each 
unit of water neutralised the effect of about 3} units of 
air in heat producing by oxidising carbon, and therefore 
the chilling not only increased the density, but in a larger 
degree the proportion of available air. The effect of 
drying was comparable to that of heating the blast. One 
per cent. of water vapour in the air might be considered 
as neutralising 100 deg. Cent. of stove temperature. 
The remarkable result obtained on August 28th, when 
516 tons were made with a consumption of 13 cwt. of 
coke, was noticeable. This seemed to be smaller than even 
that of the most economical charcoal furnaces. 

Mr. W. Crooke said that he had taken hygrometric 
observations at Frodingham, which fully bore out Mr. 
Gayley’s figures. The moisture varied from 3°5 grains 
in winter to 5°5 grains in summer. Taking the standard 
coke consumption at 100, it varied between 97 in winter 
and 103 in summer. With a rapidly-driven furnace the 
differences in make and coke consumption due to 
atmospheric changes were more marked. 

Mr. Hawdon criticised the tables, which showed, he 
considered, that the coke consumption might be constant 
with considerable variation in the moisture of the air. 
He thought that Mr. Gayley’s saving of fuel had been 
obtained by keeping the working of the furnace at the 
same condition throughout. 

Mr. T. C. Hutchinson said no doubt regularity of 
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working was an important point, but that regularity was: 
a consequence of taking the water out of the air. He 
had found that the coke consumption varied with the 
condition of the atmosphere. 


Last February, which was | 


remarkably dry, the coke consumption went down, but in | 


the very rainy weather at Easter it went up 2 cwt. 
Mr. Harbord considered it was an important point that 


the temperature of the waste gas had been reduced by | 
the method, so that coke was not wasted by oxidation | 


with carbonic acid. 


| apparatus. 


Mr. Greville Jones thought that Mr. Gayley’s saving | 


was accentuated by the inferior quality of the stove plant, 
which only gave about 850 degrees of heat. 
appliances, giving the 1000 or 1100 degrees usual in other 
American works, the saving would have been lees marked. 

Mr. Thwaite agreed with Mr. Harbord and other 
speakers that the removal of the water vapour had an 
important effect on the thermal conditions of the hearth 
of the furnace, and that Mr. Gayley’s improvement was 
of a far-reaching character. 


. THe ENGINEER 


Mr. Windsor Richards recalled his experiences with the 
cold-blast furnace at Low Moor, which was extremely 
susceptible to atmospheric changes, and these could not 
be readily met, as any change of burden made to meet 
them only became effective at the tuyeres forty-eight hours 
later, when the conditions might have entirely changed. 
In a telegram recently received, Mr. Gayley stated that 
for nine days in May the make with dry air was 70 tons 
more, and the coke used 400 Ib. less than with normal air, 
both furnaces making Bessemer iron from, the same ore 
mixture. On this basis, the make of a single furnace 
would be increased 25,000 tons in one year, with a saving 
of 30,000 tons of coke. Whether such economies could 
be realised in this country or not remained to be proved. 

Mr. A. K. Reece thought that the advantages obtained 
in America were conditioned by the greater range of 
temperature, the winters being much colder and the 
summers much hotter than in this country. 

Mr. Wilcox compared the action of the water to that 
played by the same agent in explosives. A small quantity 
of water in cordite diminished the explosive pressure by 
increasing the amount of carbonic oxide in the gases, or 
in the same way that the damp air did on the crude gas 
of the furnace. 

Mr. Whitwell, who had investigated the furnace last 
autumn, considered that the results were better than any- 
thing that he had seen during forty years’ experience in 
blast furnace working. There was no doubt that a great 
deal was due to the regular and systematic charging of 
the materials. The secret, if there was one, was known 
to those who had so admirably managed the works at 
Pittsburg. ~ 

The President, in winding up the discussion, said that 
Mr. Gayley, as President of the American Institute of 
Mining Engineers, might naturally haye wished to keep 
his paper for his own Society, but he had’set an excellent 








With better | 


example by reading it to the Iron and Steel Institute.” 
He thought it would be a gocd thing to experiment with 
dry air in the Bessemer process where moisture in the 
air was peculiarly objectionable. 

Of the numerous remaining papeis only that by Mr. 
Sahlin on “Cleansing Blast Furnace Gas,” was read. 
This described a new form of rotating drum washer for 
taking the last traces of dust cut of gas for gas engine 
use, which required less power to work it than the Theisen 
lt ecemed to be only a design, and not as 
yet in actual use. The only speaker in the discussion 
was Mr. James Riley, who recalled his early experiences 
with tke original Thwaite engine in Scotland. As the 
gas kad passed thrcugh an ammonia saving plant, he 
thought it might be pure enough without any subse quent 
cleansing, and sgainst Mr. Thwaite’s advice he had 
omitted the final cleansing for a time, with the result 
that the valves of the engine became choked with minute 
particles of tar carried over. 

Among the crowded out papers one of the most notice- 
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THE CARGO FLEET WORKS. 
No. IIL.* 

Our description of the Cargo Fleet Works has reached 
a point where all is in readiness for the manufacture of 
steel. We have watched the progress of the coal, iron- 
stone, and limestone; have ceen the first washed and 
turned into coke, the second calcined, and the whole 
three shot into the blast furnace in correct proportions. 
We have seen, further, the actual gases produced in the 
furnace utilised for blowing end heating the blast. ‘Every 
action has, as it were, dovetailed into and been dependent 
on the others. The blast furraces we have described can 
now make the iron, and make it ; ractically continuously. 
We have previously explained that the steel plant, while 
in progress of erection, was not at work at the time of 
our visit. The output of the blast furnaces was 
therefore simply being cast into pigs. A different 
cycle of events wiil be carried out as soon as the steel 
works are completed; this we now propose to describe, 
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able is that by Professor F. Wuest ard.Mr. T. Wolff, cf 
Aachen, on “Sulphur in Coke and in the Blast Furnace.”’ 
This is an elaborate study of the action of the furnace 
gases in coke, with the result that the author considers 


that in a Westphalian coke with 1°4 per cent. of sulphur | 


85 per cent. of it is present in organic combination, and 
only a minimum as metallic sulphides; and that it does 
not remain in the coke until it is burned at the tuyeres, 
but is largely volatilised by the ascending gases and taken 
up by the descending materials of the charge, the absorp- 
tion below 800 deg. Cent. being mainly by oxide of iron, 
and at higher temperatures by lime. The final result, 
however, seems to be that the largest portion passes into 
the slag as calcium sulphide. The total amount of 


sulphur in the charge and fuel is accounted for as follows, | 


in round numbers :— 


Per cent. 
CMRI yin: sen hie adely ede -shelugeds sown ae 
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so Queee... 5 
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The quantity of sulphur cairied off by the gases varied 
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together with the works which will be necessary. A 
glance at the plan view of the works, which appeared 
|in our last issue, and which, for the convenience of our 
readers, we reproduce herewith, will show the relative 
positions of the blast furnaces and the buildings which 
contain the Talbot producers and furnaces. Already 
practically all the railway lines shown in the engraving 
have been laid. The molten iron, as it comes from the 
blast furnaces, will be run into hot metal ladles carried 
on standard gauge trucks. These Jadles will hold 
from 20 to 25 tons. As will be seen, the railway 
lines go right up to the blast furnaces. When full, 
the ladles will be run out and shunted on to the 
line leading to the steel plant, to which they will be 
drawn by lccomotives. At the present time steam loco- 
| motives are used for removing to the tipping ground the 
| ladles of slag, and it is probable that steam, and not elec- 
| tricity, will be used when the steel plant is working. 
| Arrived in the steel-house, the molten metal will first of 
| all be taken to the metal mixers. At the present time 


| there is only one of these in position, but we understand 


| that eventually-there are to be two, and that it is probable 
| that the second will be put into position very shortly after 
| the plant is fully at work. The foundations, &c., have 
| already been putin. On page 516 we give an cngraving 
| showing the mixer as it was at the time of our visit. 
From this the general form will be observed. Its 


betweert 100 and 150 grammes per ton of pig iron 
smelted. 








THE construction of the Pireus, Demirli and Frontier 
Railway is proceeding steadily. In Thessaly work is now proceed- 
ing on the sections between Pintamilos and Euavsiniten, a distance Z * =) d it i fred Th 
of 13 miles, and between Skavamitza and Demirli, a distance of 10 | Capacity is some 150 tons, and it is gas-fired. the 
miles. Later on the line will be continued from Demirli to Larissa, | molten iron is poured into the mixer, and here a portion 
a distance of 28 miles, permission having. been already granted by | of the sulphur and silicon is eliminated. 
the Greek Government. This section is expected to be completed | We may say that here the gas for firing the metal 
within about two years. Eventually it is intended to carry the | mixture is obtained from the coke ovens. Some of this 


-~ my eattway peers ee ee ee oe gas, it will be remembered, is used for coking purposes, 


| and some for the gas engines in the power-house. In 





* This, however, is not exactly correct, as the paper was first brought | the event of there being any surplus gas beyond the 
forward at the Lake Superior meeting last summer, the details, however, be : 8 - 8 g . 
being reserved for the New York meeting in Septemter. 





* No. If. appeared May 19th, 
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requirements in these three directions, it will be turned 
into the gas main coming from the Talbot producers, 
which will shortly be referred to, and used to help in the 
processes for which this gas is intended. 

Traversing the whole length of the steel plant building, 





TALBOT FURNACE 


and dealing with the mixers and furnaces, are two 40-ton 
hot metal cranes. Each of these carries a 20-ton ladle, 
and the metal is poured from the mixer into this ladle— 


the mixer being provided with hydraulic tipping gear | 


for this purpose—and taken thence to the Talbot 
furnaces. ‘ 
The engravings on page 524 show back and front views 





of a Talbot furnace, which is also depicted in quite a 
diagrammatic form above. The general design of the 
the furnace will be readily understood from the latter, 
and the appearance from the former. The furnace body, 
as will be seen, is fixed on rockers, and can be rolled 
from side to side in exactly the same way as an 
old-fashioned cradle. This operation is performed by 
means of two hydraulic cylinders, 24in. in diameter, 
and working under a pressure of 800]b. to the square 
inch. The two port ends are on carriages. To pour 
metal from the furnace body A, the port ends G—which 
when the gas is on the furnace sit on water-cooled chills 
D! and close up to D—are lifted off the chills D'! by the 
hydraulic cylinders F, which throw the weight on to 
wheels. The ends are then drawn away from the furnace 
body by the action of the hydraulic cylinders E. These 
port ends or covers need only be pulled clear about 2in. 
to allow the body to be rocked. Then the hydraulic 
cylinders H roll the body A on the roller B 
resting on the stand C, and the metal teems out of 
the spout I into the casting ladle. It should be 
explained that this sketch is purely diagrammatic and 
is not drawn to scale. At the present moment there are 
two furnaces practically completed, and a third is in 
course of erection. They are each of a capacity of 175 
tons. In starting up these furnaces, say, at the beginning 


of the week, some 50 to 70 tons of steel scrap will be put | 
into each by means of a Wellman-Seaver charging | 
| difference that in this case the regenerators for both gas 
| and air are much larger. 
When this | 
is melted along with the necessary reagents, metal from | 
the mixer will be added, and the process carried on until | 
| the gas mains were in progress, the valves fixed, the 
| regenerators built, and two of the Talbot furnaces were 
| nearing the completion of their erection. 
There will be left in the furnace | 
| furnaces as we saw them. 


apparatys, which is electrically driven, and which can 
run backwerds and forwards along the furnace platform, 
and can thus deal with al] the three furnaces. 


the furnace contains some 175 tons of steel of the desired 
quality. Fifty tons of this stee! will then be poured into 
a 50-ton ladle carried by a 75-ton crane, and will then be 
poured into ingot moulds. 
125 tons of steel, and this will be over-oxidised by the 
addition, by means of the charging apparatus, of 


suitable reagents. At this point another two ladles 
full of metal from the mixer—together containing 
another 50 tons—are emptied into the furnace. A 
violent reaction immediately takes place, but in 
a short time the 175 tons of steel in the furnace 
are ready for another 50 tens to be drawn off. It will, 
therefore, be seen that to all intents and purposes the 
procéss is continuous, for while the ingots are being cast, 
the furnace is getting ready for another discharge. The 
hydraulic cylinders, besides being used for tipping the 
furnace so as to pour steel into the casting ladle, are also 
used to tip it in the reverse direction so as to get rid of 
the slag. An examination of the engravings on page 524 
will show that there is one spout on the rear side of the 
furnace for the steel to flow out of, and three openings on 
the front of the furnace for the slag. The latter falls 
down into trucks running on rails in a passage-way beneath 
the floor of the furnace building ready to be run away to 
the dumping ground, or to be treated for agricultural 
purposes. 

The gas for firing the furnaces is made in ten Talbot 
producers, housed in a building close by the furnaces. 
Each producer is provided with a mechanical stirrer, con- 
sisting of a vertical spindle which can revolve, and which 
carries a horizontal arm capable of revolving with the 
spindle, and at the same time of moving upwards and 
downwards. The stirring or poking gear is driven by two 
small steam engines. The coal for these gas producers 
is brought alongside a hopper, excavated below ground 
level, in railway trucks on a siding. From this point it is 
elevated to a bunker above the producers by means of a 
“ Royce’ crab elevator, whence it is mechanically fed 
| and distributed into the producers. The necessary blast 
| is obtained by four Samuelson blowers, and the exhaust 
| steam from the engines driving these is utilised for pro- 








MIXER 


viding the steam which it is necessary to blow along with 
the air into the producers. It is said that the gas made 
by these producers amounts to 150,000 cubic feet per ton 
of coal gasified. The average analysis of the gas is 
given as :— 
CO, ... 


.. 6-2 per cent, 
co 23-6 


ieee 

sor Ok. gg ” 

ee MSS ip 

which gives a total combustible gas of 41°5 per cent. by 
volume, the calorific power of the gas being 1458 kilo. 
calories, and its flame temperature of 2000 deg.Cent. The 
temperature of the blast going into the Talbot producers is 
65 deg. Cent., this being due to the exhaust steam added, 
as already explained. The gas from each Talbot producer 
is led through a vertical dust catcher, all of which are 
connected to a series of horizontal mains of large diameter 
and brick lined. From these connectionsare taken across 
the short intervening space to the furnace-house. Here 
the tubes are taken down below the floor level, and are 
connected to large mechanically-worked valves, which 
can be manipulated from the floor level. These valves 
are of the water-sealed type, and there are also specially 
designed air valves and dampers, each furnace having a 
separate riveted steel chimney stack. Tubes lead from 
the valves through large regenerators in exactly the same 
way as in ordinary Siemens fixed furnaces, with the 


a 
CH, ... 
ee 


At the time of our visit the 
plant was still incomplete. The furnaces, &c., have been 
built by Messrs. Richardsons, Westgarth and Co., Limited. 
The producers and most of their adjuncts were in place, 


Our engravings 
on page 524 show as a fact the exact condition of the 


The ingots—the size of which will be from three to five 





tons—after having been cast at the furnace-house, will 
be taken on their special cars to the stripping-house by 
a locomotive. Here the moulds are forced off the ingots, 
which are left standing on the bogies ready to be taken 
by locomotive to the rolling mills to be treated. The 
yield of steel claimed from the Talbot furnaces installed 
at Cargo Fleet is 104 to 106 tons for nig | 100 tons of 
iron put in, the gain being obtained from the iron in the 
reagents used. The yield of steel from ordinary 
open-hearth basic furnaces is said to amount to 
from 92 to 94 tons for every 100 tons of pig scrap 
charged, and on this basis of comparison there is a 
considerable advantage in favour of the continuous 
process. Again, the slag from the Talbot furnaces is 
said to contain from 15 to 19 per cent. of P,O;, as com- 
pared with 10°5 to 12°5 per cent. in an ordinary open- 
hearth basic plant. We understand that a basic slag 
plant is being put down for treating the slag from the 
furnaces for agricultural purposes, but its erection had 
not been commenced at the time of our visit. 

The ingot stage having been arrived at, the next 
process in the production of the steel sections is, of 
course, that of cogging. The ingots will be run into 
the cogging mill-house and lowered into the soaking 
pits. There are two of these, and they are gas-fired, 
some of the gas from the Talbot producers being 
employed for this purpose. The soaking pits are 
spanned by a 15-ton crane, which will lift the ingots 
from the casting cars and lower them into the pits. 
When sufficiently heated the ingots will be again lifted 
one by one, and deposited on a mechanical chair, which 
in its turn will deliver the ingots to the live roller gear 
for conveyance to the mill. The mill itself has 40in. 
centres and 8ft. 6in. rolls. It is driven by a three- 
cylinder vertical compound condensing engine, with 45in. 
diameter cylinders and a 52in. stroke. This engine has 
been designed to work up to 200 revolutions per minute, 
the steam pressure being 200]b. per square inch. It is 
intended to develop varying powers up to 15,000 indicated 
horse-power. In cnlinns? practice it will, so we 
gather, work compound, the middle cylinder being high- 
pressure and the other two low-pressure, but 
means of a change valve it can instantly be altered so as 
to run with all the three cylinders at high pressure in 
case extra power is required. Rottmann’s patented 
variable expansion gear, which is controlled by the same 
lever as the steam stop valve, has been fitted. The 
engine is of massive construction, and its total weight is, 
so we are informed, some 500 tons. This engine, as well 
as the cogging mill which it drives, has been made by 
Messrs. Richardsons, Westgarth and Co., Limited. In 
the cogging mill the housings, pinions, and all principal 
parts are made of steel, and, like the engine, it is of 
exceptionally heavy construction throughout. 

The ingot, after being cogged down to the required 
size, will be conveyed on live roller gear, all of which will 
be electrically driven, to a set of hydraulic bloom shears, 
where it will be cut up into the required lengths and 
transferred by a Collin’s charger into either of two gas- 
fired heating furnaces, to be reheated preparatory to the 
finished rolling process. As was the case with the soaking 
pits, some of the gas from the Talbot producers will be 
used in this reheating furnace, the Talbot gas being 
supplemented by any of the coke oven gas which may 
remain over and above that required for the metal mixer. 

The finishing mill consists of four stands of rolls 
driven by an exact copy of the cogging mill engine. The 
reheated bloom will be Beate from the reheating furnace 
and deposited on a live roller table, which will carry it 
forward on to the first pair of-rolls. The mill is provided 
with two travelling tables, one on each side of the rolls. 
The piece having passed through the first pair of rolls, will 
be transferred to the second pair; from the second pair 
to the third pair, and so on to the finishing pair by 
the travelling tables on each side of the rolls. After 
leaving the finishing set of rolls the piece will be carried 
forward by an extended roller rack to the hot saw or 
shears, as may be required. The finishing mill is spanned 
by a 60-ton crane, so arranged that for roll changing the 
housing —— and rolls will be lifted bodily out, and the 
new set of rolls put in, thus effecting a great saving of 
time. Under the same crane runway the roll turning shop 
will be erected, and also the roll stores, so that repairs or 
changes may be carried out with the minimum of trouble 
and expenditure of time and power. Beyond the finish- 
ing mill will be a hot bank for cooling purposes, this 
measuring 100ft. by 52ft. After the material has crossed 
the hot bank, it will be conveyed by live roller gear 
through straightening presses to the shears. At the 
shears there are to be two 10-ton gantry cranes, having a 
span of 83ft. and capable of dealing with an area of 160ft. 
by 220ft., where the finished material will be stored pre- 
paratory to its being loaded into trucks for the market. 

A large boiler plant will be required for the working of 
these mills, and eas are to be installed ten Nesdrum and 
two Lancashire boilers. These are to have grates fitted for 
coal firing, but in addition there are to be gas burners for 
utilising the surplus gas left over from the furnaces. 
This, it is anticipated, should produce one-third of the 
total steam required. All the boilers are to be equipped 
with induced draught and to be provided with economisers. 
In the future it is thought that another finishing mill 
engine of similar size to that already described may be 
necessary. Consequently the condensing plant is being 
made of a sufficient size to deal with the exhaust steam 
from three engines, together with that from the neces- 
sary hydraulic and air pumps. The hydraulic pump- 
house will be equipped with electrically-driven circu- 
lating pumps, steam-driven dry-air pumps, condenser 
water pumps, and steam-driven hydraulic pumps. 
These hydraulic pumps which provide power for working 
the Talbot furnaces, metal mixer, bloom shears, &c., are 
of the three-throw plunger type, being steam driven. 
There are two similar sets, both of them built by Messrs. 
Davy Bros., Limited, of Sheffield. The pumps consist 
of three plungers 5}in. diameter by 18in. stroke, and are 
capable -of delivering against a pressure of 800lb. per 
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equare inch at the accumulator. There are three steam 
cylinders 14in. diameter by 18in. stroke working at a steam 
pressure of 200 Ib. per square inch. The accumulator is 
24in, in diameter by 24ft. stroke, and this supplies the whole 
hydraulic plant. From the plan of the works our readers 
will have no difficulty in identifying the positions of the 
yarious buildings, engines, &c., to which we have alluded. 
The completeness of the arrangements for dealing with 
the material, both on its way through the works ps after 
it is finished, will be pens In various places 
there are to be weighbridges, so that the weights can be 
checked right through the various processes. A casual 
glance at the plan apparently reveals a multiplicity of 
railway lines, and one may be pardoned the thought 
that there are more than there need be. As a 
matter of fact, however, when the furnaces and 
other portions of the works are in full operation 
it is questionable whether the company will find that 
it has a@ yard too much siding accommodation. It is 
anticipated that the rolling mills will be able to deal with 
more than 125,000 tons of steel sections during the year, 
and it is calculated that the saving brought about by the 
use of producer and coke oven gases—the surplus after 
the Talbot furnaces, the coke ovens, the gas engines, and 
the metal mixers have been fully provided for—will repre- 
sent a saving of several thousand pounds per annum as 
compared with what the cost would have been if other 
means of heating had had to be employed. 

As already explained, the whole of the steel plant is 
only now in course oferection. It is hoped, so we under- 
stand, that the cogging mill will be in operation in about 
six or seven months, and that the finishing mill will 
follow a few months later. There appears to be no 
reason why, judging from what we have seen of the plant, 
the Talbot furnaces should not be at work before this, 
if it should be deemed advisable to start them up. The 
results, when everything is at work simultaneously, will 
be regarded with interest. The whole combination is 
largely an experiment, but an experiment which has been 
made only after a study of all existing plants of its kind. 
Those responsible for the designs consider that, so far as 
is possible, all weaknesses have been eliminated from the 
varjous processes; that every opportunity of saving 
labour has been taken; and that, though the various 
improvements which have here been combined into one 
plop have never before been all tried together, yet they 

ave each of them, when working singly, been tested and 
found to answer well. 
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Jahrbuch der Schiffbautechnischen Gesellschaft. Sechster 
Band. 4to. 542 pp., with numerous illustrations. Berlin: 
J. Springer. 1905. Price 40 marks. 

Tus volume is, with the exception of a series of obituary 

notices of members deceased during the past year, con- 

fined to a record of the proceedings of the sixth annual 
general meeting of the Society, held at Charlottenburg, 
on the 17th and 18th November, 1904. The report of 
the Council sets forth a very flourishing condition of 
affairs, the invested savings having, during the short 
interval elapsed since the foundation of the Society, 
increased to £12,500—a degree of prosperity which is 
reflected in the unanimous resolution of the meeting 
to reduce the annual subscription from 303. to 25s. 
The papers recorded are numerous and interesting, 
although dealing mostly with points of what may be con- 
sidered secondary importance. The proceedings com- 
menced with papers by Professor Ahlborn, of Hamburg, 
on * Vortex Movements produced by Mechanical Resist- 
ance in Water,” and on the “ Nature of the Action of the 
Serew Propeller on Water." These recorded the continua- 
tion of a series of experiments described in the preceding 
year, which were carried out by towing objects of various 
shapes from sharp-edged glass plates to models of ships 
and ree in a tank not quite 20ft. long, in a manner 
generally similar to that adopted in F'roude’s experiments. 
The currents and stream lines set up are rendered visible 
hy lycopodium powder at the surface, and below it by 
finely divided sawdust, the latter being sufficiently visible 
to allow of stereoscopic photographs of the phenomena 
being taken by flash light illumination. The same experi- 
ments were made with a model of one of the propellers 
of the Kaiser Wilhelm II. of about 6in. diameter and 
l4in. piteh, which was rotated at various speeds from a 
fixed point in still water. The results, however, were not 
put forward as the foundations of a completed theory of 
ship and screw resistance, but as a plea for larger experi- 
ments to be conducted in a special institution to be 
founded for the purpose. In the discussion the author's 
ingenious application of the stereoscope to recording the 
experiments was warmly commended, but his conclusions 
seemed to be generally disapproved, especially as regards 
the proposed new institute, those already existing at Berlin, 
Dresden, and Bremerhafen being considered to be sufficient 
for the purpose. Dr. Schiitte, of Danzig, considered the 
author's conclusion that water is drawn in radially by 
the screw to be incorrect, as he had found, in trials made 
at the North German Lloyd's experimental station, that 
in all screws of constant pitch, where the angle of the 
blades increases towards the base, the water is moved 
centrifugally, while the other condition only applies to 
those of variable pitch where the angle of the blades is 
constant. This had been proved by drawing air into the 
field of the screw through a hollow shaft. Dr. Wagner, 
of Stettin, referred to some experiments made with large 
rotating discs at speeds up to 100ft. to 160ft. per second. 
Here it was found that the augmentation in the 
résistance diminished when a certain speed is attained, 
and finally appeared to attain an upper limit. This was 
due to the circumstance that with the churning up of the 
water, air is expelled, and the disc revolved in an intimate 
mixture of air and water whose resistance was less than 
that of solid water. The suggestion made by one of the 
speakers that the frictional resistance is proportioned to 


to be incorrect. Professor Busley considered the author’s 
results of value, as likely to lessen the costly experiments 
required in finding the proper form of propellers when 
made on the ships themselves, and therefore that their 
further development was much to be desired. 

The second paper by Professor F. Braun, on “ Newer 
Methods and Objects in Wireless Telegraphy,” was an 
elaborately illustrated lecture on the author's modifica- 
tions of the sending and receiving apparatus by the use of 
a large number of Leyden jar circuits that can be 
variously combined, either to give strong impulses of 
short duration or weaker ones of longer endurance. 
These arrangements are fully illustrated as to their 
general principles and methods of action, but are not 
susceptible of useful description without such assistance. 
Some interesting experiments were also noticed as the 
possibility of directing wireless messages by parabolic 
mirrors. 

In the discussion the question was raised as to the 
possibility of the transmission of wireless messages being 
due to superficial earth currents, rather than to ether 
vibrations, or possibly, to a combination of both. This 
the author thought might be the case, as there was 
evidence in that direction, although the rapid absorption 
of the vibrations when led over water surfaces told in the 
opposite direction. 

The third paper, on ‘“ New Torsion Indicators and their 
Results,” by Dr. Féttinger, of Stettin, gives the dciails of 
the application of instruments of the kind described in a 
former communication by the same author to several 
ships, including a twin-screw cruiser of 10,000 horse-power, 
the North German Lloyd express steamer Kaiser 
Wilhelm II., and a small double-screw boat driven by 
electric motor built for experimental purposes by the 
Vulcan Company, of Stettin. - 

A similar indicator is under construction by the same 
company for the 10,000 horse-power cruiser Lubeck, to 
be driven by four screws with Parsons’ turbines making 
670 revolutions per minute. The production of torsion 
has also been determined for the shafts of this ship by 
measuring optically the angle of twist between the two 
ends formed by the action of weights up to 30 ewt. 
applied through an overhanging lever 64ft. long. The 
results obtained were closely alike for all, for shafts made 
of forged crucible cast steel, and corresponded exactly 
with those previously obtained by Frahm for Siemens- 
Martin shafts of the same tenacity. The experiments 
made at sea with the Kaiser Wilhelm’ II. showed the 
remarkable uniformity obtained by the six-crank and 
eight-cylinder arrangement of the engines even at the 
maximum speed of 82 revolutions. With the experimental 
boat the effective thrust of the screw was found to be 
73 per cent. of the power transmitted by the shaft, and 
the disturbing effect of the rudder when hard over was 
very apparent. This paper is one of extreme interest, 
but a fuller notice would be beyond the compass 
of a review. 

In the discussion Consul Schlick mentioned a new 
apparatus that he had applied to fast ocean steamers 
for determining inequalities in the speed of rotation of 
screw shafts, and had found that during one minute they 
might vary between 79 and 81, moving two or three 
times backwards and forwards. Professor Flamm stated 
that experiments for directly determining thrust had been 
made by the Kinderdyk Works in Holland with a small 
vessel of 260 horse-power by mounting the thrust block 
bearing upon a sliding bed with two dynamometers. 
This somewhat rough contrivance shows a transmission 
of something over 70 per cent. of the power, or nearly 
the same as that ohtained by the author. 

The last paper on the first day of the meeting, by Herr 
Strache, Naval Constructor of Wilhelmshaven, dealt with 
different systems of wages, and after discussing the 
methods of day work and piecework and time premiums, 
gave three new formule for methods considered to meet 
special failings and difficulties arising under existing con- 
ditions. One of these had been adopted at the yard in 
question, where the work was mainly repairing. 

In the discussion the author's views were generally 
contested by the higher Admiralty authorities, who con- 
sidered that as long as the workmen were content with 
piecework it should be maintained. The premiuin system 
might be regarded as an advance upon day work, but dis- 
tinctly a retrogression from piecework properly estimated. 
The German Admiralty had sent a delegate to England to 
investigate the working ofthe Rowan system in the Royal 
dockyards, who found that only 80 outof 10,000 menat Ports- 
mouth have adopted it, andat Chatham, with about thesame 
working force, there was a difference of opinion between 
the Chief Constructor and the Chief Engineer ; one being 
a strong adherent of piecework, had improved it in his 
department; while in the other, where the premium sys- 
tem was favoured, about 100 men were working under it. 
The first of the papers reported on the second day, by 
Professor Hartmann, on “ Valve Gears for Marine Engines, ” 
described a new valve motion based upon the Cardan 
mechanism of a circle working within another of twice its 
diameter when the valve attachment of the latter moved 
in a straight line. This had been adopted in a gas engine 
of 300 horse-power, and might be extended to marine 
use. 

The somewhat vague proposals of the author led to an 
extremely desultory discussion, the speaker wandering 
away from the defects of ordinary and piston slide valves 
to superheated steam and turbines in a manner that 
required the exercise of the presidential authority to bring 
them back to the subject ofthe paper. The subject of 
marine gas engines, incidentally noticed in the last 
discussion, formed the subject of an interesting paper by 
Herr Capitaine, of Frankfort, who discussed the applica- 
tions that had been made to canal and inland navigation, 
and a new form of marine motor based on the Otto 
on engine which he had developed. A description 
of this motor appeared in our jssye of April 2Ist. 
In the discussion, while no immediate adoption of 
large gas engines for marine purposes was considered 





a power of the speed, with increasing exponent. seemed 





likely, it was pointed out by one of the speakers that the 


suction gas ar vepen would be extremely valuable in 
ships for supplying power to the lighting, ventilating, and 
other auxiliary machinery, especially in harbour, and so 
relieving the boilers of a notable cause of deterioration. 

Herr O. Krell, director of the Siemens Schuckert Works, 
followed with a long paper on “ Search Lights,” with 
illustrations, which was interesting, but with a decided 
trade catalogue flavour. In discussion, Captain Fried- 
lander called attention to the disturbing influence of 
search lights upon steering compasses. The author, in 
reply, stated that the only known method of avoiding 
this was to keep the light and the compasses as far apart 
as possible. 

Herr A. Wiecke, of the Oberbilk Steel Works, in a paper 
on the production of ingots for marine shafts, dealt with 
the question of piping and other imperfections in large 
ingots, and notably the different methods of consolida- 
tion proposed by Riemer, Whitworth, and Harmet, fully 
describing the latter method which had been adopted at 
his works for 15 to 25-ton ingots, using a 3500-ton press. 
The operation lasts about tive hours, commencing with 35 
and ending with 450 atmospheres pressure, the ingots 
being driven upwards in the conical mould about 12in. in 
the first hour, 4in. in the second, and 2ft. 4in. in the last 
three hours. About 45 minutes from the commencement 
the top gagging press is brought down on the top of the 
ingot, which is then sufficiently hard to bear a pressure 
of 35 atmospheres. This keeps the top end square. The 
results obtained in the experimental trials hitherto made 
are similar to those described in M. Harmet’s paper in 
the Journal of the Iron and Steel Institute. 

The discussion of this paper was confined to a long 
critical discourse by Herr Riemer, who questioned the 
soundness of the author’s views as to the doing away of 
segregation by the process. He also considered the 
advantage to be gained was problematical. With ingots 
cast in open moulds the cost due to scrapping unsound 
portions came to about 10s. per ton. With a press 
costing £15,000, interest, depreciation, wear of moulds, 
&ec., gave on a year’s output of 40,000 tons about 6s. per 
ton as working cost, and therefore, instead of any saving, 
the cost would be increased by about that amount, if, as 
was reported, the royalty asked by the patentee was 10s. 
per ton. An inquiry for information as to the latter point 
was not answered by the author. 

The remainder of the volume contains supplementary 
papers not read at the meeting. The subjects treated 
include studies in preservative and anti-fouling composi- 
tion for ships, the standardising of electric installations 
on shipboard, the construction of floating docks, and a 
list of the definitions and symbols of technical terms in 
shipbuilding adopted by the Institution officially. The 
volume concludes with a description of the new maiterial 
testing establishment of the Technical High School at 
Gross Lichterfeld, which has taken the place of its pre- 
decessor at Charlottenburg. This occupies about 13 acres 
of ground, about 2} acres being covered with buildings, 
which are equipped with metal-testing machinery of all 
kinds up to 500 tons tensile and 1000 tons on torsion. 
A second department is devoted to building materials, 
stone, mortar, concrete, cement, &c.; a third to paper; 
a fourth to metallography; a fifth to general chemistry ; 
and a sixth and last to oil testing. The cost of building 
and equipment was about £135,000. The staff includes 
189 persons, and the Institution appears to be ready to 
undertake technical investigation of all kinds, apart from 
the more elaborate scientific researches which are usually 
given as the object of such establishments at starting. 
The large testing machine is given as capable of testing 
chain cables up to 70 mm. thick, an operation which 
probably could be better done at the makers’ works or on 
the seaboard. Reading between the lines, we should be 
inclined to think that the imperative necessity for such 
institutions is not so great as their promoters wish us to 
believe. 


Project for the Panama Canal. By Linvoy W. Bartss. 

In the introduction to this pamphlet the author justi- 
fies its issue on the ground that “it is the duty of every 
engineer who cherishes his ideal for this great public 
work to break silence and reserve, if he perceives that 
in any vital degree, or at any remedial point, the @anal 
seems failing of the highest that it can achieve; and 
believing profoundly, but reluctantly, that the announced 
methods of solution are not such as to secure to the 
American people the best, the safest, and the most 
enduring canal, he felt that he would not he faithful to 
his citizenship did he not state so.” In the pamphlet 
he describes what he considers to be a more scientific 
method of construction than any yet proposed. 

The schemes hitherto proposed may be divided into 
two classes: one, to overcome the high ground between 
the two seas by a series of locks, in order to save excava- 
tion through the summit level at Culebra; and the other, 
by a channel excavated sufficiently deep to provide a sea- 
level waterway throughout. The latter involves a cutting 
through 10 or 12 miles, varying from 150ft. to 200ft. in 
depth. The latter was the plan originally intended by 
Lesseps, but was abandoned on account of the cost; it 
has lately been resuscitated, and is now proposed to 
construct a tide lock at Miraflores, and thence a canal at 
mean ocean level, a gigantic dam at Gamboa creating a 
large lake, and carrying the impounded waters of the 
Upper Chagres down the valley into the ocean. The total 
estimated cost for the lock schemes is for the 85ft. sum- 
mit level canal, 147 millions of dollars; for the 60ft. 
summit, 181 millions; for the 30ft., 197} millions; and 
for the sea-level project, 2334 millions, or about 464 
millions of pounds. Taking the income to be derived 
from tonnage, &c., as given in the report of the Commis- 
sion of 1901, M. Bates contends that while there is every 
warrant in commercial outlook and in military necessities 
for a cana] the cost of which does not exceed the 145 
millions of dollars allotted by Congress for this purpose, 
there is nothing to justify an expenditure of 233} millions, 








and he considers such a project practically objectionable 
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and financially extravagant. It is obvious that the wider 
the section of the canal at water level, the better for the 
navigation of the vessels passing through the canal, but, 
owing to the enormous amount of excavation involved in 
the Culebra cutting for a sea-level canal, the width must 
necessarily be very restricted. 

Mr. Lindon Bates’ conception partakes more of the 
character of a canalised river with two diverging outlets, 
each leading to a large, easily controlled lake, one dis- 
charging into the Atlantic and the other into the Pacific. 
To obtain this, he proposes to enclose the low-lying 
district at each end by embankments, thus forming two 
lakes, one having an area of 29} square miles, and the 
other 7 square miles. The length of the waterway 
through these lakes would be respectively 12 and 
5 miles; thus creating, out of the 40 miles to be 
traversed across the isthmus what will be, practically, 
lake navigation, where the speed of navigation can be 
unrestricted, the summit level of 23 miles from Mindi 
to La Boca being canal. This summit level would 
be entered through locks where it joins the lakes. The 
lakes will practically submerge permanently all the 
festering swamps around Panama. The tributaries 
of the river Chagres will flow into one of the lakes 
thus formed. Owing to the greater speed that can be 
attained by this project, it is claimed that the time 
occupied in passing across the isthmus will be reduced 
from fourteen to ten hours. Although no total estimate 
of cost is given, it is contended that this scheme will cost 
considerably less than any of the others, take less time to 
complete, and allow more readily for future adaptation 
as the depth required for the navigation of large vessels 
increases. 

SHORT NOTICES, 

Rhodes's Steamship Guide. London: George Philips and 
Sons, Limited. Price 2s.—This is an excellent little guide- 
book, and gives a large amount of information relating to 
steamship services for passengers. It is divided into 
three parts: List of ports, list of lines, and a directory of 
mail steamers. By means of this classification the diff- 
culties of finding the information required is reduced to a 
minimum. A supplement has been added,-dealing with a 
tour round the world, in which is discussed the cost and 
routes which can be taken by the tourist. Many useful 
hints are also given. A considerable amount of useful 
information has been condensed into this supplement. 
Other articles of interest include, ‘‘ Dover Harbour as a 
Coming Passenger Port,’ and ‘‘Comfort at Sea.’’ Nine 
very good illustrations of steamships, and several maps 
showing the various routes referred to in the text, are given 
at the end of the book. 

Elementary Electrical Engineering. By P.T. White. Wigan: 
Messrs. Stronger and Son. Price 4s. 6d.—An elementary book 
on electrical engineering, written to serve as an introduction 
to the more advanced study of this subject. There are, in all, 
nine chapters, the first one being an introduction dealing 
with electrical units. The second chapter contains a descrip- 
tion of electric batteries, bells and telephones. The different 
types of dynamos and motors are dealt with in the next two 
chapters. An explanation of the theory of accumulators or 
storage batteries is then given, and is followed by a chapter 
on arc lamps. After this the author discusses the physical 
theory of dynamos and electric machinery. The last two 
chapters contain a description of electrical apparatus and 
testing, and also a short account of the three-wire system. 
The book is illustrated throughout by means of diagram- 
matical drawings. 

Telegraphy. By Sir W. H. Preece, K.C.B, F.R.S., and 
Sir Sivewright, M.A., K.C.M.G. Eighteenth edition. 
London: Longmans, Green and Co., 39, Paternoster-row. 
Price 7s. 6d.--When a book has reached its eighteenth edition 
it is not necessary to make any comment as to its popularity, 
and hence its value ; so we shall content ourselves by giving 
a brief résumé of the new matter contained in this volume. 
All the latest instruments connected with telegraphy, in 
relation to fast speed recorders, automatic and translating 
apparatus for submarine cables, and the new telegraph 
switching system, have been included. The paper insulated 
telephone cable is dealt with carefully. Wireless telegraphy 
is also treated at some length in the last chapter, in which 
the authors discuss the theory of the subject, and describe 
recent practical applications. 

A Handbook for Superintendents of Construction, Architects, 
Builders, and Building Inspectors. By H. G. Richey. 
London: Chapman and Hall, Limited. Price 17s. net.—An 
expensive book. It contains little that cannot be obtained 
from fuller and cheaper works. The author deals 
with building materials, their testing, and application, the 
testing of soils, &c. There is a good sectivn dealing with 
conerete steel construction, several different systems being 
carefully explained. Carpentry, inspection of wood, plumb- 
ing and paintirig, in relation to building construction, are 
also considered. Steel construction, wiring, and numerous 
tables and formule are also included. The illustrations are 
clear and good, no unnecessary details having been given. 
The whole has reference more to Americar than British 
methods. 

Kelly's Directory of the Engineers and Iron and Steel 
Vrades of England, Scotland, and Wales. London: Kelly's 
Directories, Limited. Price 30s.—The tenth edition of this 
directory has been recently published. It has been brought up 
to date, and contains the names of all the new firms which 
have recently started. Lists are given containing the places 
in the british Isies, with the names of persons carrying on 
business in each. arranged alphabetically. There isalso a list 
given for the Channel Islands. An excellent feature of this 
directory is the manner in which the lists are arranged, so that 
any name required can be found with the minimum amount 
of trouble. - 

Modern Iron Foundry Practice.. Part Il. By Geo. R. 
Bale, A.M. Inst. C.E. London: Simpkin, Marshall and 
Co., Limited. Price 3s. 6d. net.—We have received the 
second part of this book on ‘‘ Modern Iron Foundry Practice.’’ 
The author here deals with machine-moulding and moulding 
machines, the cleaning of castings, shrinkage and distortion 
of castings, physical tests of cast iron, and foundry account- 
ing. The machines illustrated and described have been care- 
fully selected, and we are pleased to see that in a book deal- 
ing with this subject the author has appreciated the 
importance of including a chapter on the physical tests of 
cast iron. 





SUCTION GAS PRODUCERS. 
No, IV.* 

Tur producer designed by M. Boutillier, which we 
illustrate in Fig. 16, is made especially for use with 
bituminous coal. The difficulty usually experienced in 
working with this class of fuel in suction gas producers, 
is overcome in an ingenious way. A subsidiary chimney 
C is provided, which passes through the centre of the 
generator and hearth, and nearly to the bottom of the 
apparatus. Coal is put into the chimney through the 
hopper at the top. The heat given off by the incan- 
descent fuel in the generator distils the coal, and the gas 
given off passes through the holes © into the hearth 
where they are burned. The distilled fuel passes through 
the chimney and is collected in the ashpit R. It is 
drawn from here and supplied in the ordinary way to 
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Fig. 16—BOUTILLIER PRODUCER 


the generator through the hopper H. Bituminous fuel 
thus treated is said to cause no inconvenience when 
burned in the generator. The plant shown in the next 
illustration, Fig. 17, differs somewhat from that just 
described. The fuel to be used is supplied to the 
generator through the retort A, either in a continuous or 
an intermittent manner. In the first case the coal is 
placed in the hopper B, and is fed by the screw-conveyo1 
C into the generator in a continuous manner. In the 
other method the fuel is put ‘into the pipe D and lifted 
into the generator by means of the piston FE. The 


Fiz. 17—BOUTILLIER PRODUCER 
mixture of air and steam is admitted at H, immediately 
above the grate J, and the producer gas is drawn off 
through the outlet at F. 

M. Déschamps has designed a plant which we illustrate 
in Fig. 18. It consists essentially of a producer and 
scrubber, and there are one or two minor details which 
are not to be found in other plants. The construction of 
the generator is peculiar, and is unlike any other. A tank 
b is placed round the shell a of the generator. A partition 
¢ encircles the lower part of the shell and forms a water 
bath. This bath is in communication with the tank /f. 
The partition rests on a horizontal ring d which is pierced 
with holes outside the’ partition c. Communication 
between the tank / and the space between a and c is 
made by means of the small conduit ¢. The level of the 
water in the tank f can be regulated, in the way explained 
later. The hopper’ i at.the7top of the producer is 
placed on one side,-so-as tga the pipe j to be situated 
exactly in the centre of the:generator. A small metallic 
reservoir O-is situated a short‘distance along the pipe 7, 
and is exposed to the ‘cufrent of hot gases passing from 
the generator to the scrubber. The reservoir communi- 
cates, by means of a small pipe, with an india-rubber 
pear-shaped bag. When this bag expands, due to the 
heat, it presses against the back of a small piston R, 
which is balanced on the other side by a spring, intended 


* No, I. appeared April 28th, 





and protect the metal. 





to replace the piston as soon: as the pressure is released, 
The piston-rod is fixed to the stem of the valve /, whose 
action regulates the supply of water to the tank /, The 
object of the water is to prevent the ring ¢ from becoming 
too hot. The higher the temperature the more the bag 
expands and the more fresh water is let into the tank, and 
this cools the water which supplies the steam, and, 
consequently, the temperature drops. This action of 
the water produces in the generator endothermic reactions 
which are customary for the action of steam: on carbon, and 
lowers the temperature of the mass of the fuel. At the 
top of the scrubber there is a conically-shaped vertica | 
valve V, and by means of a needle-pointed spindle ., 
which can be lowered into the orifice by the hand wheel : , 
the gas can be throttled. The reason for throttling is to 
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Fig. 18—DESCHAMPS PRODUCER 


cause the aspirations of the engine to be felt only in the 
scrubber, and consequently there isa steady suction in 
the generator. Also, as the orifice is vertical, the increase 
in the velocity of the gas causes the dust and small pieces 
of tar to be separated. The steam formed, due to the 
heat from the generator «, is mixed with air and passes 
into the generator from under the fire grate. The upper 
part of @ is protected against overheating by the use of 
cooling ribs. The lower. part is maintained cool, as 
already explained. Conveying the gas from the centre of 
the combustion chamber greatly reduces the effect of 
heat on the side of the apparatus. If the temperature 
should become very high atthe entrance of the pipe the 
refractory material / will be able to withstand the effect 
A hand fan is used to start the 
plant. 

Messrs, the Dudbridge Ironworks, Limited, of Stroud, 
are constructing producer plants of particular interest. 
A section of a plant is shown in Fig. 19. The special 
feature is the design of the steam generator. and 
the means employed thoroughly to heat the air before 
it is drawn into the gas generator. The outlet pipe from 
the generator to the scrubber is surrounded by an annular 
chamber, the lower part of this chamber containing 
water, which is kept at a constant level. Air is drawn in 
through a ring of holes placed above the water level, and 
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Fig. 19—DUDBRIDGE PRODUCER 


mixing with the vapour fromthe water below, is warmed 
in its passage through the upper part of the chamber. A 
further supply of water is fed in at the branch leading to 
the superheater at the top of the generator, where the air 
and vapour are still further heated in passing round the 
delivery pipe before being drawn through the down pipe 
to the lower part of the generator. The gas pipe from 
the generator to the scrubber is completely jacketed, and 
much of the heat is abstracted from the gas and utilised 
for the generation of steam and for warming the ingoing 
air. The usual method of starting the plant is adopted. 
It will also be noticed that there is a small gasholder 
between the scrubber and the engine. 

Our next illustration shows a section of a plant made 
by Messrs. Fielding and Platt, of Gloucester, and there 
are a number of points worthy of notice in connection 
with this apparatus. The generator differs somewhat 
fromthe usual type. The hopper is so arranged that 
the generator can SF shecual without admitting air. It 
is also possible to store a charge of fuel in a special com- 
partment, which forms the lower part of the hopper. The 
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evaporator is separate from the generator, and consists of | as it does where there is an external vaporiser, or where 


a metal cylinder, down the centre of which is placed a pipe, | it is placed at the upper part of the producer, round the 


the latter being in communication with a small reservoir | charging hopper. 


pluced at the 4 of the cylinder. This pipe serves as a 
boiler. When the gas leaves the generator it circulates 
round this pipe, finally finding an exit near the top, where 
it passes away to the scrubber. The heat given up by the 
water causes the latter to boil. There is an air inletin the 
reservoir, and the mixture of air and steam pass down 


The producer consists of a steel shell 
lined with fire-brick; on the top is placed a charging 
| hopper, the action of which can be clearly seen from the 
| drawing. The gas passes out at opening A, and is drawn 
away to the scrubber. The latter is the usual coke type, 
a spray of water wetting the coke and keeping the gas 
| cool, This scrubber has two slight modifications. For 


the pipe—-as shown by the arrows in the illustration—and | 


enters the generator at the bottom of the hearth. The pipe 
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Fig. 20—FIELDING 


AND PLATT PRODUCER 


through which the steam and air pass from the reservoir | 
is also surrounded by the hot gas which is on its way to | 
the scrubber, and consequently the mixture is super- | 
Another modification | 


heated before entering the hearth. 
which the makers of this plant have adopted is the double 
scrubber. After the gas has gone through the first, it 
passes through a pipe to the bottom a smaller scrubber, 
and is again drawn through a mass of coke, and thence to 
the engine. By this method it is claimed that the gas is 
more perfectly cleaned and cooled. The usual hand fan 
is used for starting the apparatus when cold. 

A section of the plant constructed by Messrs. Vaisley 
and Welch, Bell-lane. Wandsworth, is shown in Fig. 21. 
The results of some tests, a copy of which we have seen, 


shows that the small quantity of °655 1b. of anthracite | 


coal was used per brake horse-power per hour, supplying 
two engines with a combined horse-power of 101°47. The 


plant was in its ordinary working conditions when this | passes after leaving the former chamber. 
The principal parts of the apparatus are | also been made for further cleaning the gas before it is 
a gas producer A: regenerator F; and acoke and shaving | drawn into the cylinder of the engine. 
and D,! plished by having another compartment above the dry 


trial was made. 


scrubber H. The regenerator has two inlets C 
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Fig. 2I—-PAISLEY AND WELCH PRODUCER 


one for the air from the fan, which is closed as soon as 
the engine is started. The special features of the 





| 
} 


apparatus include an arrangement for shaking the fire | 
| in atthe top and the cover replaced. The fuel valve is 


bars while thé plant is at work, and a water bottom con- 
veniently placed so that ashes can be withdrawn whilst 
the plant is working. 
regenerator, so that the internal tubes can be cleaned in a 
few minutes with a minimum amount of trouble. The 


A sliding cover is fitted to the | 
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Fig. 22—-THE MASON PRODUCER 


instance, immediately above the wet coke there is another 
compartment containing dry coke, through which the gas 
Provision has 


| 


This is accom- 


coke, which contains 
layers of sawdust, through 
which the gas must pass 
before leaving the scrub- 
ber. The door shown 
on the top enables the 
attendant to clean the 
apparatus more easily. 
The whole plant is most 
compact, and only takes 
up a small amount of 
tloor space. For starting, 
the usual method has 
been adopted, that is, by 
means of a hand blower. 


A comparatively new 
producer is manufac- 
tured by Messrs. Kynoch, 
Limited, of Birmingham, 
and good results are 
obtained from it. An 
examination of the draw- 
ing, Fig. 23, will show 
that the design has been 
carefully thought out. 
The Kynoch - Forward 
plant consists of a 
generator, evaporator, 
scrubber, and a combined 
air regulator and expan- 
sion box. There are 
numerous interesting 
points connected with 
the plant. In. order. to 
prevent air from entering the generator when the latter is 
being charged, a fuel valve has been provided atthe bottom 
of the hopper, so that a charge of coal may be thrown 


then lifted, and the coal passes into the generator. The 
cover is carried by an arm, the weight of the cover, and 
arm being supported by the rim when the cover is_closed. 


| By this means an air-tight joint is secured. _The construc- 


suction box G is sometimes arranged at the bottom of | 
the scrubber, as shown in the illustration, or a separate | 


box can be supplied for fixing near the engine. Other 
details of the plant and the principle of working are the 
same as for other producers. 

The plant constructed by Messrs. W. I’. Mason, 
Limited, Levenshulme, Manchester, is designed for the 
use of anthracite coal or coke, and, as will be seen from the 
illustration, Fig. 22, there are many novel features in con- 
nection: with this apparatus. The vaporiser is contained 
in the generator, and is placed midway down the lining 
of the producer. By this means it is claimed that a zone 
of practically constant temperature is obtained, and also 
that the steam supply does not vary to the same extent 


tion of the gas cooler is also of interest. The gas passes 
through a cylindrical vessel fitted with heat collecting 
ribs, the casing being kept tolerably cool by a stream 
of cold water which passes down the spiral trough 
surrounding it. It is here that the steam neces- 
sary for generating the gas is formed, and, mixing with 
air, passes directly under the grate, as shown by arrows in 
the drawing. There is nothing special about the scrubber. 
It consists of a water bath at the bottom, and a grate 
which supports a mass of coke. A large rose sprinkler is 
used for wetting the coke in order to cool the gas. The 
most interesting feature of the plant is the combined 
air regulator and expansion-box into which the gas passes 
after leaving the scrubber. It is-cylindrical in shape, and 


The 


is divided into an upper and lower compartment. 
bottom one acts as an ordinary expansion-box, and the top 


part is used as a silencer. The air which is drawn into 
the engine is admitted at the side of the cover, and then 
passes through a cleaning mat, which separates all the 
dust or dirt from the air. It also reduces the noise that 
the air makes when entering the silencer. A spring-load 
plunger, ‘provided with triangular slots, is fitted in the 
partition which divides the box. The triangular holes are 
arranged so as to allow the air which goes to the engine 
to pass through them. Under ordinary working con- 
ditions these holes are fully opened, but should the 
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Fig. 23—KYNOCH-FORWARD PLANT 


plunger be lowered—due to a greater vacuum in the 
lower chamber, caused by the variation of load on the 
engine —the air supply is at once diminished. The 
method of starting the plant is the same as in nearly all 
the others—that is, by means of a blowing fan. 








THE NEW YORKSHIRE COALFIELD. 





A REMARKABLE concentration of railway interests is about 
to be developed on the part of five of the largest railway 
undertakings interested in the South Yorkshire coal traffic, 
with a view of tapping the new coalfield which is being 
opened out on the south of the river Don from Doncaster to 
Rotherham. Two powerful colliery companies, the Dalton 
Main and the Dinnington Colliery Companies, which found 
coal towards the close of last year, are being rapidly 
developed. Surface plants are being put down capable of 
dealing with an output of 8000 to 9000 tons per working day 
if required. The New Joint South Yorkshire Railway, the 
construction of which is about to be commenced, is owned 
by the Midland, Necrth-Eastern, Great Central, Great 
Northern, and the Lancashire and Yorkshire Railway Com- 
panies. The line is the outcome of a keen parliamentary 
fight a few vears ago for securing the vast coal traffic 
likely to be brought about by the development of a large 
unwrought coalfield. The London traffic will fall to the 


Midland and Great Northern Railway Companies. The 
already large imports to Hull will be augmented 
by the North-Eastern. The Great Central will in all 


probability take the lion’s share of the coal sent to Grimsby, 
whilst the Lancashire and Yorkshire, although having to 
traverse a lengthy route, will augment the Goole coal trade. 
The undertaking is a remarkable development of railway 
enterprise, when, by the construction of a 20 miles railway, 
five different railway interests will be benefited, and the 
traffic from a new undeveloped coalfield can be sent to aJl the 
important markets in thecountry. The new undertakings are 
situated not far from Kiverton and Shireoaks collieries, which 
have excellent water communication with Hull, so that the 
vast output which will, generally speaking, have to be sent 
to the seaboard will have excellent outlets. The development 
of the South Yorkshire coalfield has been, in the past, much 
indebted to railway enterprise, but at no period in its history 
has greater zeal been shown to assist colliery capitalists 
properly to develop their vast undertakings. 

Another large and costly undertaking calculated to play an 
»mportant part in connection with the South Yorkshire coal 
trade was on Wednesday assured, coal being proved at the 
New Frickley Colliery, about nine miles from Barnsley. The 
colliery, which is owned by the Carlton Main and Grime- 
thorp Collieries Company, is sunk on the estate of Mr. Warde 
Aldam, It is situated between the South Kirby and Hickle- 
ton Collieries. Up to the year 1878 the coalfield extending 
from Hemsworth to Hickleton had not been at all developed. 
It contained an area of 80 square miles, and for years 
awaited the enterprise of the capitalist, as does a portior of 
the vast area which remains in its virgin state. The 
Barnsley 9ft. seam was first pierced by the South Kirby 
Colliery Company in August, 1878, and was found fully 9ft. 
in thickness at a depth of 635 yards. At Grimethorp, when 
the coal was reached in 1899, it was found at a depth of 
586 yards; but at Hickleton, being the next nearest colliery 
to Frickley, it was only 540 yards in depth. The sinkings, 
which have extended over a period of about three years, have 
been regular. In fact, during the last few weeks the strata 
gone through has been exactly the same as was passed 
through at South Kirby; so that the Barnsley bed when 
sunk through, it is believed, will be found intact and of good 
quality.* The sinkings have been of a costly nature, the 
coal being found at‘a depth of 661 yards from the surface. A 
modern surface plant has been put down fully equipped for 
dealing with a quantity of 2000 to 3000 tons per day if 
necessary. A large staff of workmen will find employment. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Ad- 
miralty :— 

Engineer Lieutenants.—C. E. Eldred, to the Jason; J. B. 
Wilshin, to the Sapphire, for the Flint; G. F. Thompson, to the 
Victory, for service on the staff of Engineer Rear-Admiral; A. E. 
Atkins, to the Sapphire, for the Fairy ; and H. A. Gedye, to the 
Wildfire, for service on the staff of Engineer Rear-Admiral. 

Engineer Sub-lieutenante.—J. A. T. Fielder, to the Pembroke, 
supernumerary, 
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THE TROOPSHIP DUFFERIN. 


THE troopship Dufferin is the second Indian troopship 
built at the Naval Construction Works at Barrow-in-Furness 
of Messrs. Vickers, Sons and Maxim, Limited, and is to the 
design of Sir Edward J. Reed, the consulting naval architect adoption as an armed cruiser, she has been provided with 


of the Indian Government. 


TROOFS’ MESS 


powerfully armed troopship yet built. The principal 


particulars are as follows :— 
Length between perpendiculars 347ft 
Breadth, extreme.. .. .. .. 
Draught, forward .. 

: aft 


: mean as 
Displacementintous.. .. .. .-. 
Ares of mid-section in square feet .. 
Indicated hors:-power nee 


18-89 
260 
1260 
1200 


Trial speed ia knots eee 

Crew (officers and men), number .. .. - 
Troops, officers, ladies, and children, number .. 
Coal capacity in tons . $a "és-> ae ~ 0m; en 


As she has been designed with consideration to her 


Ske is the largest and most eight 4°7in. quick-firing guns and eight 3-pounder quick- 


= St Sie 
ESSN RE 





for water-tight bulkhead doors. By this system, which has 
already been described in our columns, all the doors can be 
closed by hydraulic gear from the captain’s bridge, any one 
door may be closed from several positions, while automatic 
arrangements are provided so that the flow of water into any 
one compartment would at once close the door of communi- 
cation from such compartment to others. At the same time 





firers; the largest size of search-light projector, large 
magazines and armoury under the water-line, and other 
similar auxiliaries. There is a cellular double bottom, 
within which there may be carried 800 tons of fresh water. 
She is built with four complete decks, and a boat or 
promenade deck amidships, extending about half the length 
of the vessel. Internally there are a large number of water- 
tight compartments, and for the first time in a troopship 
there has been introduced the Stone-Lloyd system of control 


SICK BAY 


a bell is rung at the door to give sufficient warning to anyone 
in the compartment at the time. 

Built primarily as a home trooper, the Dufferin is fitted 
and adapted in every way for the transport of native as well 
as European troops and for ordinary trooping service in 
India. Although 100ft. longer than the Warren Hastings, 
built about twelve years ago by the same firm, the number 
of European troops carried is the same—viz., 110¢—the 
additional size having been allowed for the increased and 
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improved accommodation now afforded to all ranks. There 
are cabins for about 100 first and second-class passengers, in 
addition to accommodation for the 1100 European troops and 
the officers, engineers, crew, firemen, officers’ servants, 
soldiers’ wives and children, making a total complement of 
about 1520 in all. On the boat deck large teak deck-houses 
are built to accommodate the captain and ships’ officers. 
On the spar deck there are entrances to first and second-class 
passenger accommodation and saloons and to troops’ quarters. 
A large smoking-room and music saloon and state-rooms are 
also built on this deck. State-rooms are built on the main 
deck for the first and second-class passengers and officers, 
with dining saloons, galleys, pantries, and bakeries. The 
usual lavatories, bath-rooms, &c., are provided, having hot 
and cold water supply. The firemen and crew are berthed 
on this deck forward. The troops’ and women and children’s 
quarters are on the troop and orlop decks; and these places 
are fitted up complete with hospitals, wash-places, bath- 
rooms, water-closets, &c., a cot lift also being provided to 
enable any of the sick to be raised to the spar deck for open- 
air treatment. Magazines and armoury, store and provision 
rooms, refrigeration room, fresh-water tanks, &c., are built 
on the orlop deck and in holds. 

Steam heating pipes are fitted throughout the living spaces 
below the spar deck, and electric radiators in the officers’ 
cabins, smoke-room, &c., above this deck. The ventilation 
of a ship of this class presents considerable difficulties, more 
especially as it is imperative to keep the decks clear of venti- 
lating cowls and other obstructions, so as to facilitate the 
massing and drilling of troops. This consideration has led 
to the adoption of artificial ventWation by means of electric 
fans throughout the troop spaces, hospitals, stores, &c., with 
the result that the spar deck on each side is absolutely free 
from obstructions of any sort for a length of over 250ft. 
Square ports are fitted on the sides of the hull throughout the 
saloons and cabins on the main deck, and throughout the 
troops’ spaces, hospitals, and women’s quarters on the troop 
deck. These square ports are fitted with sliding glass sashes, 
and along the troop deck with sliding jalousie blinds as well. 
Special arrangements have been made for opening and closing 
the troop-deck ports from inside the ship. The decks and 
other woodwork of the ship are, with few exceptions, of 
Burmah teak, light wood being unsuitable, for many reasons, 
in the Indian climate. The sanitary arrangements have 
received careful attention, and marble baths are fitted for the 
ship’s officers and first-class passengers. A large hot-water 


tank supplies these and other baths with hot salt water. | 





Fresh and cold salt water are also laid on. A large copper 
fire main extends from end to end of the ship, with 
frequent nozzles, and with a length of india-rubber- 
lined hose at each nozzle. The cooking plant is exten- 
sive, there being four special ranges for native troops, 
in addition to the galley ranges ordinarily provided for 
passengers, European troops, and crew. Large cold-storage 
rooms for meat and vegetables, cooled on the CO, gas 
principle, and an ice-making plant are also fitted. A pro- 
vision store and ice-room have also been placed on the main 
deck. A special cooled, filtered drinking-water service has 
been laid on to the pantries and bars. A soda-water machine 
has been placed in a separate compartment on the orlop 
deck, adapted for filling either syphons or glass bottles. 
There is also a bottle-washing machine. The store-rooms, 
which are numerous and large, are constructed with stamped 
steel and netting, to allow of a free circulation of air through- 
out them. 

The hospitals for troops and women are fitted up in accord- 


ance with the latest troopship practice, with all the usual cots, | : c 
| connection either pump can circulate water through either 


cot lifts, electric fans, portable electric lamps, electric kettles, 
electric heater for steriliser, &c. A special hospital for the 
native crew has also been arranged and similarly fitted. 
Admiralty practice has been adopted largely as regards 
ship’s fittings and outfit, of which the following may be men- 
tioned :—Electric lighting, wiring, and fittings, fire main, 
water-tight doors, sluice valves, night lifebuoys, compasses, 
voice pipes, hand pumps, masthead and gravity signalling 
lamps, semaphore, mess tables and stoois, and helm signals. 
The electric plant consists of three compound closed-in 
engines, directly coupled to 50-kilowatt dynamos, also made 
by the Vickers Company. The voltage is, as in recent 
Admiralty practice, 100. The search-light projector is port- 
able, and is adapted for use in the ordinary way, or for being 
hung over the bows in a cage, for navigating in the Suez 
Canal. A powerful arc light for anchoring purposes is also 
supplied. A large number of boats, including two steam 
cutters, are carried on the boat deck. The lifeboats are built 
of steel and are fitted with patented davits, and the vessel is 
equipped with all the usual life-saving appliances, The 
derricks and gear for working the cargo and stores, also the 
capstans and boat-winch, are all operated by hydraulic 
power, A steam windlass is fitted on the spar deck forward 
for manipulating the anchors, which are of the stockless type. 
The steam steering gear is placed on the spar deck amidships, 
with chains led aft to the screw gear on the poop deck. The 
steam gear is controlled by telemotor on the bridge deck. 
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Helm signals are fitted on the main mast to indicate the 
position of the rudder. 

The vessel is propelled by two sets of triple-expansion 
engines, developing 9800 indicated horse-power. There are 
three cylinders in each engine, the high-pressure having a 
diameter of 30in., the intermediate of 47in., and the low- 
pressure of 75in., the stroke in all cases being 48in. The 
engines are of the same type as the company adopts 
for high-class merchant ships. The steam distribution 
valves are of the piston type for the high-pressure 
and intermediate pressure-cylinders, and of the flat, 
double-ported description for the. low-pressure cylinders, 
They are actuated by valve gear of the ordinary double-excen- 
tric link motion type. The reversing gear is operated by a 
steam and hydraulic engine, having steam cylinder 15in. in 
diameter, and 2lin. stroke, placed at the back of the engines, 
and worked by gear from the starting platform. The con- 
densers have a total cooling surface of 10,600 square feet ; 
they are each supplied with circulating water by a Gwynne 
centrifugal pumping engine, and by means of a cross 


condenser. 

The auxiliaries in the engine-room consist of two general 
service duplex pumps, to act as fire, bilge, and. ballast 
engines ; two direct-acting main feed-pumps, and one direet- 
acting auxiliary feed-pump ; two feed-water filters ; two sets 
of evaporators and distilling machinery, each capable of 
supplying 35 tons of fresh water per 24 hours; twofeed-heaters ; 
one auxiliary condenser for taking the exhaust steam from 
all the auxiliary engines jn the ship; and one fresh-water 
duplex pump. In the boiler-room there are fitted four ash 
ejectorsand pumpsand fourash hoists. Inaddition totheabove, 
there is one large double-acting sanitary pump fitted to each 
set of main engines, worked in conjunction with the feed and 
bilge pumps from the air-pump levers. At the forward end 
of the engine-room on the troop deck there is a large 
engineers’ workshop, fitted with the usual machinery, driven 
by an electric motor. The engines are supplied with steam 
from four double-ended boilers of the marine multitubular type, 
worked under heated forced draught with closed ash-pits on 
Howden’s system. Each boiler is fitted with six of Morison’s 
suspension furnaces, and is constructed for a working 
pressure of 1801b. persquare inch. A large auxiliary boiler 
of the cylindrical type, with two of Morison’s suspension 
furnaces, is fitted for supplying steam to all the auxiliary 
engines. Air is supplied to the furnaces by two large fans, 
each of which is driven by two engines, There are two funnels 
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10ft, in external diameter, and about 80ft. high above the 
level of the fire-grate. 

The prescribed trials were six runs over the measured mile 
at 184 knots, with six hours’ continuous steaming at full 
speed. These tests took place on the measured mile at 
Skelmorlie, on the Clyde, the vessel being loaded to her full 
displacement of 7340 tons, the draught being 19ft. A mean 
of mean speed of 18:897 knots was, we are informed, attained 
with the engines indicating {975 indicated horse-power, The 
six runs are detailed below :— 

Mean 
indicated 
horse-power. 
So ae 


Time, 
min, sec. 
- 8 B 
lt 
oF 
103 
103 


Mean 
revolutions. 
oo ae 
117-3 
118-6 
118-4 


Speed, 


First run .. 
Second run 
Third run .. 
Fourth run 
Fifth run .. .. 117-8 10,167 .. mr 
Sixth run .. oS a | lhe Se 

On none of the runs was the speed less than that con- 
tracted for—18} knots. The mean results of engine perform- 
arce on the measured mile runs are given in the first 
column of the appended table, while the averages of the 
hourly readings on the six hours’ test are set out in the 
second column. It will be noted that the mean power was 
9881 indicated horse-power. 

Full-speed Trials of RAMS. Dugferia. 

Mean of six runs Mean of six hours’ 
over measured mile. 

Star- 

board. Port. 

177-3 77-5 

175-6 175-7 

» 2 


9,935 
10,365 
10,135 


Port. 

Mean steam in boilers .. 179 
on at engines .. 

air pressure... .. .. 

cut-off in M.P. cylinder 
vacuum ie eb 66 


70-8 p.c. 
26 

117-5 
77-48 
32-4 


14-8 


Bi revolutions .. 

Mean High 
pressure in }/Intermediate 
cylinders Low . 
Indicated) High .. .. .. 1560 

horse- }Intermediate .. 1604 

power J Low . 1819 
Total indicated horse-power 4983 
Gross total indicated horse- 

SO Se a2 9881 

The Dufierin, unlike the previous troopers built for the 
Royal Indian Marine, was completely fitted up in this 
country with all troop fittings, including mess tables and 
stools, sea kit-racks, accoutrement hooks, sleeping-boards, 
hammock bars and hooks, mess-racks, &c.,so that on her 
arrival in India she was ready in all respects for com- 
missioning. 

She arrived in Bombay on the 20th February. She had 
been ordered to proceed at cruising speed, and the average 
throughout the voyage was just over 124 knots. An inter- 
esting fact ascertained was that the average distance run per 
ton of coal worked out to 6 knots. This is a better result 
than in the case of the previous ships, the last troopship built 
going only 44 knots per ton of coalconsumed. The Director 
and staff of the Royal Indian Marine are said to have formally 
expressed very high opinions of the Dufferin, one report 
indicating that the vessel ‘‘is a great success, and is univer- 
sally thought the most up-to-date and complete troopship 
ever sent to India.” 
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LONDON ELECTRICITY BILLS. 
No. VII.* 

Lorp CAMPERDOWN announced the decision of the Com- 
mittee on Thursday, the 18th inst. He said the Committee 
had come to the conclusion that the North Metropolitan 
Electric Power Supply Bill might proceed. It was, however, 
inexpedient that either the Charing Cross and Strand 
Electricity Supply Corporation’s Bill, or the City of London 
Electric Lighting Company's Bill, should proceed. With 
regard to the Central: Electric Supply Bill the Committee 
had decided that it was not expedient to grant the company 
an area of supply. In respect of the other provisions con- 
tained in the measure the Committee would allow the Bill to 
proceed. When he said that the Bill might proceed it must 
be understood, however, that no particular clause would be 
passed without further consideration. With regard to the 
County of London Electric Supply Company’s Bill, the 
Committee were of opinion that it was not expedient to pass 
the clauses relating to the linking up of the generating 
stations, or the clauses dealing with the extension of the 
area, but otherwise the Bill might proceed. That left the 
Administrative County of London and District Electric 
Power and the Metropolitan Electric Supply Companies’ 
Bills to be dealt with. Those Bills were still under the 
consideration of the Committee, but he might say that the 
Committee thought that in view of the existence of purchase 
clauses in the Acts relating to other electric supply companies 
it was possible that if these Bills were proceeded with in the 
absence of such a clause some hardship might be created. 
Therefore, before arriving at a decision as regards these two 
Bills, the Committee would be prepared to consider any 
reasonable suggestion for obviating the hardship. 

Lord Robert Cecil, K.C., asked whether he was to under- 
stand that the rejection of the City of London Bill meant 
that the East London and Lower Thames Electric Power 
Bill as amalgamated with it was also rejected ? 

The Chairman said that was so. 

Mr. Baggallay, K.C., asked whether the Committee would 
allow him to proceed with those clauses in the Charing Cross 
and Strand Bill which would legalise the generating station 
in Lambeth which was outside the company’s area, and the 
mains across Waterloo and Charing Cross Bridges? He 
understood there was no opposition to those clauses. 

The Chairman : Is it admitted that there is no opposition ? 

Mr. Lewis Coward, K.C., for the London County Council, 
and Mr. G. M. Freeman, K.C., for the South-Eastern and 
Chatham Railway Company, both said they strongly opposed 
the proposal. 

Mr. Baggallay: I understood there was no opposition, and 
the Committee had not heard evidence or argument one way 
or the other. 

The Chairman : The Committee have delivered their decision 
that it is inexpedient that the Bill should proceed. 

Mr. C. C. Hutchinson, for the City of London Company, 
asked the Committee to grant clause 23 in the Bill, which 
referred to their existing undertaking, and would give the 
company power to supply railway companies and supply 
authorised users in bulk in adjoining areas, 

Mr.. Baggallay said he objected mosi strongly to that, 
because it was a power which the Cotnmittee would not 
entertain in hin case, 

On behalf of the Administrative County Company, Mr, 
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Honoratus Lloyd, K.C., undertook to approach the other 
companies as early as possible with reference to the purchase 
clause, and to return to the Committee as soon as possible 
with suggestions, 

After some discussion, the Committee fixed Monday as the 
day for proceeding with the consideration of the Administra- 
tive County Bill and the Metropolitan Electric Supply Bill. 


On Monday the Committee met again to hear the sugges- 
tions of the promoters of the Administrative County Bill and 
the Metropolitan Electric Supply Bill with reference to 
purchase clauses. 

Mr. Balfour Browne, K.C., counsel for a number of exist- 
ing companies, said his clients had carefully considered the 
question, and they had come to the conclusion that the 
hardship to which the Chairman had referred could not be 
obviated except by leaving out of the Administrative County 
Bill those districts in which companies liable to statutory 
purchase were already supplying electricity. No agreement 
had been arrived at. 

Mr. Ram, K.C., for the Metropolitan Electric Supply 
Company, said that was the course which his clients had 
adopted in regard to their Bill. In the county of London 
there was only one district—Kensington—in which the diffi- 
culty arose, and they had struck that out of the Bill, retain- 
ing merely the power to lay mains through the district to 
reach outlying places. Two or three companies were 
supplying electricity outside London in the area which his 
clients sought, but they offered no opposition. 

Mr. Fitzgerald, K.C., proposed the insertion of a new 
clause for the protection of authorised distributors, in which 
it would be provided that any application to the Board of 
Trade to determine whether consent had been withheld 
should be accompanied by a statement of proposed prices. 
In deciding this point the Board of Trade would be required 
to take into consideration all the aspects of the case. 
The proposition of the promoters was that a proviso should 
be inserted that, in considering what were reasonable terms, 
the Board of Trade should take into consideration the fact 


that the existing company was subject to statutory purchase. | 
Under the clauses of the Bill, the Board of Trade would have 
the widest possible powers, and he submitted that under them | 


there could be no hardship. 
Mr. Ram said it was very unsatisfactory after a long 


inquiry that the matter should be left to the Board of Trade | 


in this way. 

After further discussion the Chairman said the Committee 
had decided to insert a clause which was in principle that 
proposed by the promoters. They would allow the two Bills 
to proceed. The Administrative County Company would 
have the area which had been referred to as industrial, and 
also the non-industrial area south of the Thames. The 
Metropolitan Company would be given the non-industrial area 
north of the Thames. 








SOME RECENT COMPENSATION 


One might have thought that, having regard to the 
numerous cases which have already been decided by the 
Court of Appeal in relation to the Workmen’s Compensation 
Act, 1897, the meaning of the provisions of this much- 
canvassed enactment had already been determined. But it 
is not so. It appears that, so far from giving the quietus to 
further discussion, each case which reaches the appellate 
tribunal either brings some new problem to light or expressly 
leaves some point undecided which is reserved for further 
litigation. Sanguine persons prophesy that an amending 
Act will bring all these difficulties toan end. Judging from 
the difficulties which have been experienced in interpreting 
the old Act, we venture to think that the amending Act, 
whatever its other effects may be, must inevitably give rise 
to further business in the Courts. However that may be, it 
is clear that points continue to arise under the existing Act 
to which the attention of employers should be drawn. Let 
us therefore state, in language freed as far as possible from 
technicalities, the effect of some of the important decisions 
at which the Court of Appeal has arrived. 

As our readers are aware, compensation is paid for accidents 
‘arising out of and in the course of the employment.” 
What period is included in the term ‘‘employment?’’ Does 
it include all the time which is occupied by a man gving to 
and coming from his work? The case of Lake v. North- 
Eastern Railway Company throws some light upon this 
point. Anengine driver, having been paid off for the day, 
proceeded to go home to his garden, to which there was no 
access except across the line of the company which employed 
him. While crossing the line to reach the garden he was 
run over and killed. His dependents claimed compensation 
on the ground that the accident arose out of and in the course 
of the employment. This contention was allowed to prevail. 
It would seem to follow from this that during the time when 
he is going home from his work a workman is entitled to 
claim the protection of the Act. 

In two remarkable cases which were heard last week the 
question was whether the workmen had suffered from an 
accident arising out of and in the course of his employment. 
In the first case it appeared that a man was employed to 
stand on or near to the hatchway of a ship which was loading 
coal. It was part of his duty to guide the bucket as it was 
raised or lowered. While standing on the edge of the hatch- 
way he was overcome by a fainting fit, with the result that 
he fe]l into the hold and was severely injured. The County- 
court judge held that, inasmuch as the fainting or epileptic 
fit from which the man suffered was the real cause of the 
accident, it could not be said to have arisen out of the 
employment, and he found for the employers. The Court of 
Appeal, however, decided otherwise. The Master of the 
Rolls said that it was necessary to look at the causa prorima 
of the accident, which, in this case, was the fall into the 
hold. He also said that they were bound by certain previous 
decisions in which a meaning had been given to the word 
‘taccident.’’ In one of those cases a man was insured 
against accident. When crossing a shallow stream he 
stumbled and fell in the water. Owing to his insensible 
condition he was drowned. The Court held that he had 
suffered death by accident. In applying the principle of this 
case to a claim under the Workmen’s Compensation Act, the 
Court of Appeal have emphasised the fact that the employer 
must take the risk of any workman suffering from some 
physical defect which renders him specially liable to 
adcident. 

The othef case in Which the meaning of the term accident 
Wat discussed is still more remarkablo, The facts may be 
stated in two words, A boy threw a stone ata train which 
was passing underneath a bridge at 60 miles an hour, The 
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stone broke the window of the engine cab and seriously injured 
the driver. The County-court judge held that, inasmuch as 
the throwing of the stone was a deliberate act on the part of 
the boy, the injury could not be said to have been the result 
of an accident, and that therefore the company was not liable 
to pay compensation. On appeal, the Court of Appeal 
reversed this decision. The Master of the Rolls said that, so 
far as the engine driver was concerned, it was clear that an 
accident had happened. Further, inasmuch as it was the 
natural tendency of boys to throw stones at passing trains, it 
was obviously a risk which an engine driver was bound to 
undergo in the course of his employment. Compensation 
was therefore awarded. 

One other case merits attention on the part of engineers. 
lt is now a matter of common knowledge that the protection 
of the Act extends to employment on, in, or about—inter 
alia—an engineering work. Ina case which was heard in 
the Court of Appeal last week it appeared that Messrs. Dick, 
Kerr and Co. were engaged in taking up old tram lines and 
laying down new lines in Exeter. The new rails were 
unloaded in a yard ai some distance from the tramway track, 
and from there they were brought to the place where they 
were to be laid, a distance of about 700 yards. While engaged 
upon the work of unloading the rails a workman was injured. 
It was conceded that a tramway was an ‘‘engineering work "’ 
within the meaning of the Act, and it was argued that, 
inasmuch as the unloading of the rails was a necessary and 
integral part of the work of constructing the tramway, the 
| workman was entitled to compensation on the ground that 
| the accident took place ‘‘on, in, or about an engineering 
work,’’ The County-court judge made an award in favour of 
the applicant, but the Court of Appeal reversed his decision, 
saying that it was necessary that -there should be physical 
| propinquity to satisfy the terms of the Act. We respectfully 
agree with this decision. The judgment of the County-court 
judge would have had the effect of making every employment 
which is ancillary to occupation on, in, or about a factory or 
engineering work employment within the meaning of the 
| Act. 











PROVISIONAL ORDERS, 1905. 


THE applications made to the Board of Trade in the present 
| session for Provisional Orders relating to tramways, piers 
and harbours, electric lighting, and the supply of gas and 
water, number 99, as against 119 for last year. All the esti- 
| mates for proposed capital, with the exception of that for 
| tramways, which scores to the small extent of £13,845, and 
| those for piers and harbours, are upon a decreasing scale. ‘he 
| total proposed capital is £1,580,433, compared with £2,355,057 
| for 1904, or a difference of a little over three-quarters of a 

million. In the annexed table are scheduled the applications 


Number Proposed 
of capital, 
applications. (Estimate. ) 


England and Wales, 
and Scotland. 





£ 
821,226 
95,748 
788,037 


ee a ee er ee 
| United Kingdom: Pier and harbour .. 
Mioctrio Mghting .. <. 1. «+ ee 
| Gas .. 
3h... ao 
| Gas and water 


236,762 
77,000 
66,660 


380,422 





Total gas and water .. 


General total for tramway, pier and 
harbour, electric lighting, and ga 
and water Provisional Orders .. .. 


a9 


1,580,483 


and capital for the separate batches of Orders. Out of a total 
of twelve Tramway Orders, corporations are applicants for 
eight, with capitals varying from £56,000 to £51,000. The 
two that headed the list of the previous session were sums of 
£95,000 and £85,000 respectively. The remainder of this class 
of Orders possess neither importance nor interest. An applica- 
tion by the Fraserburgh Harbour Commissioners puts the 
estimated cost of their undertaking at £89,531, which leaves 
but £6000 to be divided between the other promoters. The 
former sum is t? be expended on the following works :_—First, 
the enclosure of Station Harbour, by means of new piers, ex- 
tending from the existing north pier and south breakwater, 
with an entrance 60ft. in width, accompanied by the deepening 
of the enclosed area. Secondly, the construction of a jetty 
550ft. long, and commencing 300ft. south-east of the land- 
ward end of the south pier. To these may be added the 
building of a spur jetty 150ft. in length on the south-west 
side of the Balaclava breakwater, 200ft. from the outer 
termination of that breakwater. The Commissioners apply 
for borrowing powers to raise £150,000, and are permitted to 
charge rates on either net registered tonnage or upon 
five-eighths of gross tonnage. 

There is a great falling off in Electrit Lighting Orders, 
collectively and individually. In numbers, 62 against 74. 
They are, save three which will be mentioned, all for the 
benefit of small towns and local districts, with the stereotyped 
purpose of ‘ supplying electricity, and with capitals to be 
expended, varying from twenty-five to a couple of thousand 
pounds.’ The Brentford Order seeks to authorise the 
Metropolitan Electric Supply Company, Limited, to supply 
electricity within the district of Brentford at a cost of 
£100,000. A similar sum is asked in the Southall-Norwood 
Order, to enable the same metropolitan company to carry 
out a supply in the above-mentioned area. The authorities 
of the metropolitan borough of Woolwich require an additional 
£€0,000 to put into execution the provisions of the Woolwich 
Order, and the Croydon people are willing to pay £35,000 to 
obtain the electricity for their own urban district from the 
County of London Company. 

The object of all the Gas Orders, with one exception, that 
of the Worthing Gas Light and Coke Company, is to raise 
money. The sums applied for are very small and the 
purposes for which they are sought are upon a correspondingly 
insignificant scale. Our remarks apply equally to the Water 
Orders, which call for no further comments. 








In India considerable interest has been aroused in the 
revival of the scheme for a route from Calcutta to Ostend or Calais, 
as the case may be, vid Peshawar, Merv, Moscow, and Vienna. 
The distances tabled are from London to Vienna, 800 miles, prac- 
tically in 14 days; Vienna to Moscow, 1100 miles, 2 days ; Moscow 
to Merv, 1700 miles, 34 days; Merv to Peshawar, 600 miles, 1 day ; 
and Peshawar to Calcutta, 1509 miles, 2 days; total, 6700 miles in 
10 days, The only present obstatloand it is a very substantial 
ons-says Kaileay News, to the completion of this route, extending 
over 5700 miles and compassable in 10 days, is the mind of the 
Amir Habibulla of Afghanistan, 
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RAILWAY MATTERS. 


Tur profits of the Japanese Government railroads for 
the last fiscal year were £1,150,000, exceeding the estimates by 
about £200,000, 


Tue “Government Gazette” of the Orange River 
Colony of ao 14th announces that a preliminary agreement has 
been entered into for the construction and running of a system of 
electric trams in Bloemfontein, 


Txt Municipal Council of St. Petersburg have been 
authorised to borrow six million roubles from the sums belonging 
to the town for the construction of electric tramways. This loan 
must be paid off in three years, 


Ir is stated that between 8 a.m. and 8 p m. daily some 
10 million passengers are annually deposited by the London 
County Council tramway, system at Westminster Bridge; and 
about 84 million passengers at Blackfriars Bridge. ~ 


Wuart is said to be a record order for motive power has 
been placed. with the American locomotive Company by the 
Baltimore and Obio Railroad. The amount of the order is stated 
to be in excess of £800,000, and includes 250 locomotives.. 


Tue electric locomotive recently, built. for. the New 
York Central Railroad’s terminal service was tested April 25th, in 
the presence of a number of visiting railroad officials, and it broke 
all previous speed records for electric locomotives by covering 83 
miles in an hour, drawing a heavy train. 


Tue total revenue of the Natal Government Railways 
for the past year amounted to £1,933,933 19s. 4d., as against 
£2,561,551 10s. 5d. for the year 1903, showing in comparison a 
decrease of 24-50 per cent. The working expenditure amounted 
to £1,531,210 5s. 10d., compared with £1,791,107 18s. for 1903-—a 
decrease of 14-51 per cent. 


Some of the new engines recently imported by the 
Burma Railways are said to have proved too heavy for the bridges 
between Rangoon and Toungoo, These are being strengthened, 
bnt these new heavy engines will not be able to be used during the 
rainy season, and sore time is lost in the cautious slowing down 
now considered ry in passing over them. 


Tur French railroads in Indo-China, August Ist, 1904, 
were in operation for 401 miles, in five different lines, while work 
was in progress on 123 miles more. The traffic seems insignificant, 
especially the freight traffic. In 1903, 67,382 tons were carried, 
earning about £27,200. There were 83,404 passengers of the 
three upper classes, and 2,088,996 fourth-class passengers. The 
experience of the German railroad in Shan-tung, far to the north, 
has been somewhat similar. 





TuekE has been a noticeable movement lately among 
American electric railway, light, and power companies, which are 
large consumers of coal, to procure their own coal mines, so as to 
control as far as possible the supply of coal needed to keep their 
properties in operation, says the Sireet Railroad Journal, Nota 
few interarban roads are now in a position where they can hanl 
considerable coal for their own use and for retailing along the line. 
As coal prices seem to have a steadily upward tendency, there 
would seem to be considerable wisdom in getting hold of good 
mining properties at this time. 


A TRAIN telegraph system, which provides for com- 
munication between drivers and stations, and iccludes an automatic 
signal in the engine cab to show when another train is in the block, 
has beeninvented by an American. Two metallic conductors are 
laid, insulated to form block sections, and the engines are fitted 
with the necessary electrical apparatus. When a train enters a 
clear block the signal in the cab ditplays a white light ; but in case 
of another train being in the block, or a rail broken, a switch open, 
ared light would be shown and a bell sounded. The station 
attendant would also be able to operate the signals on the engine. 


A SELF-PROPELLING wrecking crane is one of the latest 
modifications introduced in railway crane equipment in America. 
Its special feature is-that while the self-propelling attachment 
makes the hine indep t of a locomotive while working at 
a wreck or in loading or unloading cars, handling material, &c., in 
the yards, the attachment can be almost instantly thrown out of 
gear so as to allow of the machine being hauled rapidly over the 
road by a locomotive. Wrecking cranes have so far not been made 
self-propelling, for while the — of propelling gear used on steam 
shovel would be applicable to the cranes, they could not readily be 
thrown out of action when the machine is hastily required to be 
hauled at high speed to the scene of action. 


For perfect combustion 8 lb. of oxygen are required 
for every pound of hydrogen, and 2% lb. of oxygen for every pound 
of carbon. With the contracted damper opening of. the modern 
locomotive this perfect combustion cannot Se obtained, says the 
Iron Age. One remedy that has been suggested is the staying 
of the fire-box with hollow stays having an inside diameter of hin. 
and not over ;;in. The amount of air that can be admitted 
through 1000 or more of these hollow stay bolts is sufficient to 
improve the combustion very materially. Another good result of 
having air passing through the stay bolts is that the risk of burn- 
ing them is decreased, the expansion of the bolt is reduced and the 
likelihood of the plates cracking is largely avoided. 


Tue report of Chief Engineer Hétier to the Paris 
Municipal Commission for reorganising the tramway and omnibus 
service recommends that enterprises which have difficulty in 
‘‘making both ends. meet” be suppressed, and that a limited 
number of lines be so arranged that those paying well shal] com- 
pensate for the indifferent, while it will probably be necessary to 
retain an omnibus service. The commission has decided in favour 
of forming a municipal tramway system making sufficient profit to 
permit of an omnibus service being imposed, and two suburban 
systems, north and south. For an ‘intense and econvmical ” 
omnibus service short lines, with 10 and 15 centime (= 1d. and 14d.) 
fares feeding the metropolitan lines, are recommended. 


Tue late Mr. Daniel Adamson used to say that the 
best-paying goods on a railway were passengers, who average nine 
to the ton, while loading and unloading themselves. For a lon 
time it was considered in France that the maximum load produc 
by a crowd, packed tight, might attain 480 kilos. per square metre 
(98-3 Ib. per square foot); but the American Professor M. L, J. 
Johnson asserts that such load is never less than 122-8 lb., and 
may attain 149-51b. per square foot. Herr Hundscheidt, architect 
to the German Government, made six experimental observations 
for checking these figures, and found that the weight of a hetero- 
geneous crowd, closely packed but yet capable of a little motion, 
varies from 625 to 706 kilos. per square metre, or 128 lb, to 1444 Ib, 
per square foot, 


A new method of taking current from the line for 
electric railways, devised by Herr E. Huber, of the Oerlikon 
Company, has been tested on the Seebach-Wettingen line, 
20kiloms. long. This railway is supplied from the line with current 
at 14,000 volts, 50 alternations, single-phase. Owing to the 
difficulty in constructing a high-tension single-phase motor to take 
current at this voltage and so high a frequency, the voltage is 
reduced on the locomotive by means of a single:phase motor 
coupled to a 760-volt direct:current generator, ftom Which latter 
tho driving motors, one of 200 hurse-power to each fout-coupled 
bogie truck, are supplied, The wolght of the locomotive is 42 tons, 
The form of trolley comprises a wire hinged af one ond and 





NOTES AND MEMORANDA. 


To-pay there are in the neighbourhood of 200 com- 
panies in the United States whose business is the manufacture of 
inachines for the moulding of concrete blocks. 


Iv has been calculated that the power generated in a 
modern steamship in a single voyage across the Atlantic is more 
than enough to raise from the Nile and set in place every stone of 
one of the great Egyptian pyramids, 


TELEGRAMS received at Madrid state that the experi- 
ments which have been made in the Bay of Puerta Santa-Maria, 
for the purpose of directing torpedoes by the aid of Herzian waves, 
have given entirely satisfactory results. 


CHEMICALLY pure iron, produced by, electrolysis, has 
recently been made by Professor C. F. Burgess, of the University 
of Wisconsin. The metal is said to be free from all foreign con- 
tamination, with the exception of a little hydrogen. 


TakiInG the quantity arrived at in the year 1880 at 
177,000,000, and deducting the quantity raised down to the year 
1902, amounting to 2,542,000 tons, there remain 174,458,000 tons 
of coal in the Irish coalfields for the supply for future years, 


THE tower of Mount Pélée, in Martinique, seems to 
have grown up at the rate of 20ft. to 30ft. per day, the greatest 
height of this 830ft. monolith being 5200ft. on May 31st, 1903; 
on that day it lost 180ft, The composition of the tower was a 
pumiceous andesite, 


Tue Government having decided to introduce turbine 
machinery into the new battleship to be built under this year’s 
programme, engineering firms on the Navy List have been invited 
to tender. The new vessel will be capable of developing 23,000 
horse-power, and will not only be the most powerful yet designed, 
but the fastest of her class in the world. ‘fenders are to be in by 
the middle of June. 


THE most important seat of electrical industries in 
South America is Buenos Ayres, in the Argentine Republic. This 
progressive capital has six large traction, lighting, and power 
companies, with stations located in the suburbs. Current is 
generated and distributed at voltages raiging from 1000 to 6000, 
and is stepped down as desired by transformers. The cost of the 
power varies from 2 to 14 cents per kilowatt-hour. 


A WRITER in an American paper has calculated that 
the consumption of iron in the United States at the present time 
is at the average rate of about 400]b. per annum for every man, 
woman, and child in the land, and the demand is increasing 
rapidly. Itis estimated that if growth increases at the present 
rate until the end of this century it will require a ton each year 
per cipita to meet the desires of this insatiable man. 


At Watertown Arsenal there is a 12in. gun of improved 
model, which is expected to give a muzzle velocity of 2600 foot- 
seconds. Armour-piercing shot from this gun should be able to 
perforate 12-6in. of Krupp plate at about 6000 yards with normal 
impact. Captain Howell, of the United States Artillery Corps, 
considers this the one gun of large calibre needed for coast defence. 
He advocates the discontinuance of the use of 8in. and 10in. guns 
for this purpose. 


Recent figures give the Macch U.S. output of anthracite 
and coke pig iron at 1,936,000 tons, which is at the rate of 23,232,000 
tonsa year, and is the highest record for any one month’s production. 
In 1903, the year of the previous maximum output, the anthracite 
and coke pig iron production for the first three months was 4,453,873 
tons, while for the same three months this year it has been 5,309,500 
tons. The output for the first three months of 1904 was only 67 
per cent. of the current figure. 


A new method of making storage battery plates has 
been invented by Mr. Joseph Bijur, of New York. The active 
material in this plate exists in the form of relatively small net-like 
structures or “grills,” set in a rigid supporting frame in such a 
way that each grill can expand and contract internally without 
stressing itself or the supporting frame ; the individual grills have 
a large exposed surface, on which surface the active material is 
held, and in spite of their freedom to expand and contract they 
— ample strength, resisting even sharp blows to a surprising 

egree, 


THE new suspension bridge over the Meuse at Seraing, 
near Litge, designed by M. Seyrig, of Paris, and constructed by 
the Cockerill Company within a year, at the cost of 1,000,000f., 
or £40,000, was opened on 10th May. The bridge had previously 
been tested, in the presence of Ponts et Chaussées officials, by 
running over it, backwards and forwards, four engines and ten 
carriages of the Litge and Seraing tramway, which is now trans- 
formed forelectric working, while the cars will henceforth cross 
the bridge, so as to directly serve the Cockerill works and also the 
town of Seraing. 


One of the desirable qualifications of a central station 
engineer is an acute sense of smell, for when an electrical trouble 
is developing there is generally preliminary warning by reason of 
the insulation charring. Thus recently, says Power, an engineer, 
coming into his station, noticed a sulphurous smell, and found that 
an incipient short circuit had developed across the sulphur used 
for cementing a switch contact into the panel. The not unpleasant 
smell given off by the smouldering cotton, and the very pungent 
fumes from burning rubber tape, have saved many a dynamo from 
being burnt out. 


TE imports of coal at New York during 1904 were 
quite unimportant—64 tons of anthracite and 1572 tons of 
bituminous. The exports amounted to 48,176 tons of anthracite 
and 29,582 tons of bituminous. During the years 1900 to 1902 
there was an exceptional export of coal from the United States to 
European ports, but in the years 1903 and 1904 the export of 
anthracite coal has been almost entirely to Canada, with a small 
proportion to Cuba and the West Indies. During the same year 
about 70 per cent. of the exports of bituminous coal were taken by 
Canada, from 12 to 15 per cent. by Mexico, and about 11 per cent. 
by Cuba and the West Indies. 


Tur electrical generating equipment of the new battle- 
ships Mississippi and Idaho, now building at the yard of Cramp 
and Sons, Philadelphia, will consist of eight 100-kilowatt units 
operated at 125 volts. The electrical installation on the ships will 
be very complete, including motors operating on the Ward-Leonard 
system to drive the six big turrets for the 12in. and 8in. guns ; 
ammunition hoists for these guns as well as the smaller ones ; con- 
veyors for transferring ammunition from the magazines to the 
hoists ; boat cranes and winches, and ali biowers except those used 
for the production of forced draught. In addition, a complete system 
of — call bells, buzzers, snd steering telegraphs will be 
installed. 


THE advantages of tail rods have seen a practical 
demonstration in the power plant of the Camden and Suburban 
Railway Company, says Power, at which station there are two 
cross-compound condensing Corliss engines direct connected to 
800-kilowatt generators. One of these engines is equipped with 
tail, rods, and the other is not, The former engine has, in the 
three years’ service, worn out two sets of bull rings, and the low- 
pressure cylinder has worn down ;;in. Tho latter engine, in two 
years of service, hns cost nothing for tepaits, tho bull rings have 
not been. changed, and th» tool matks afe atill visible oh the 
bottom of the cylinder, Ths. engine with the. tall rods has also 





fastened there to a supporti rallelogram which gan be gon» 
trolled vertically and interally. is 7 





shown greater steam economy, and ean be run at about 10 per 





MISCELLANEA. 


Tne Caleutta Municipal Corporation has adopted 
plans for increasing the water supply of the city. 


Coat boring operations are about to be commenced at 
Belleville, near Verdun, in the French Ardennes. 


Tue Mysore Government have sanctioned a scheme 
for the training of certified sanitary inspectors for municipal towns 
and rural areas, 


Tue Bombay Municipal Corporation has decided to 
enter into a fresh contract with the Kombay Gas Company for the 
lighting of the city. 

Tue portion of the Bill promoted by the Matlock Bath 
District Council which had for its object the provision of a sewage 
pg was rejected by a Committee of the House of Lords last 
week, 


Tue Waterworks Committee of the Lincoln City Council 
have selected Mr. N. M. Barron, Margate; Mr. F. J. Finglab, 
Carmarthen ; and Mr, J. Peters, Cardiff, out of 108 applicants for 
the position of waterworks engineer. 


Ir is stated that an important discovery in the iron ore 
fields of Furness has been made at Park, the royalty of the Barrow 
Steel Company. These fields were regarded as practically ex- 
hausted, but the company have been boring to greater depths and 
have come upon a bcdy of rich ore, 


LarGg sums of money have been voted for the improve- 
ment of Nantes harbour ; for instance, 1,660,000f. are to be spent 
on an attempt tomake the Loire navigable for a stretch of 14kilome. 
between Chalonnes and Angers, and 22,000,000f. in regulating the 
ve Loire and deepening both the river and the harbour 
to 8m. 


In an article on “Guns for the Defence of the Outer 
Harbour,” by Captain James F. Howard, United States Artillery 
Corps, the author states that of the large calibre guns already 
mounted in partial completion of the project of coast defence as 
determined by the ‘‘ Endicott Board,” 93 are 12in., 119 are 10in., 
and 93 are Sin. 


A LINE of motor barges between Antwerp and Paris is 
to be started on June 3rd. These craft will be of a special type, 
and provided with motors on quite a new system, which, it is said, 
will ensure the maximum of speed with a minimum of consumption. 
They will be five in number, and each of them of about 500 tons 
deadweight capacity. 

THE new dry dock at Nagasaki, which has been under 
construction since December, 1901, is now completed. It is the 
third dry dock belonging to the Mitsu Bishi Dockyard and Engine 
Works, and will be known by the name of ‘*‘ Hachikenya.” It will 
accommodate vessels up to 22,000 tons; length, 7i4ft. (Fag.); 
width, 82ft.; depth, 34ft. 


Ir is reported that a Moscow syndicate is contemplat- 
ing the establishment of a special line of steamers for the purpose 
of facilitating the export of Russian timber and the import of 
cotton to Russia. The intention is said to Le either to start a line 
from Hamburg to Odessa «ia England and Marseilles, or a line 
between Hamburg and Windau. 


Tue Government of Colombia have been authorised to 
grant by contract a monopoly of the manufacture and sale of 
industrial aleohol for use in generating power, heat, and light. 
The raw materials for use in the industry are to be produced in 
the country ; only methylene and other substances used in refining 
are to be allowed to be imported. 


Ir is announced that the inauguration of the Thames 
steamboat service is to take place on Saturday afternoon, June 17th. 
It is stated that H.R.H. the Prince of Wales has graciously con- 
sented to perfornt the ceremony. His Royal Highness will embark 
at Westminster Bridge pier at 2.30 p.m., and proceed on one of 
the Council's steamers to Greenwich. The return journey will be 
made by the Council’s electrical tramway to the Westminster 
Bridge terminus, where his Royal Highness will take leave of the 
Council. 


In recent years sewing machines have been coming 
into favour in all parts of China, and their use will certainly 
greatly extend as, although the cost of a machine is about equal tu 
the wages of one man for a year, the saving in labour is equal to 
the pay of four to ten men, according to the work done. In 
Newchwang it is estimated there are about 100 in use, pretty well 
every tailor’s shop being provided with one, and in the last few 
months of the year one firm here sold about 100, mostly for places 
in the theatre of war. 


Tue first provincial meeting of the Motor Union of 
Great Britain and Ireland was held at Nottingham on Saturday, 
under the presidency of the Hon. Arthur Stanley. It. was 
determined to take stringent meacures with regard to the reckless 
driving of motor cars, a special committee being appointed to deal 
with the matter. Ata dinner, the Hon. A. Stanley, who presided, 
said that when the Motor Act came up for revision next year they 
would endeavour to secure the public against the nui of reck- 
less driving, and prevent the abuse of the roads, for which a few 
only were responsible, whilst combining to safeguard their legiti- 
mate interests as motorists, 


In referring to the expansion of the coal industry in 
Bengal, and the corresponding increase in the output of coke, the 
Calcutta Englishman says that experiments have been conducted 
by several of the leading firms interésted in the coal industry, with 
a view to the adoption of a by-product system. The principal by- 
product obtainable in the manufacture of coke is ammonia, for 
which there is not at present a very large demand in India. 
But its value as a manuring agent is well recognised. The experi- 
mental stage of the schemes is nearly at an end, and plant capable 
of making thousands of tons of coke by tlie most approved method 
is likely to be ordered shortly. 


Tse Organising Committee of a Sports and Automobile 
Exhibition to be held next year in Paris, drew up an elaborate 
classification programme, with valuable prizes offered constructors 
for improvements and safety arrangements. The French Minister 
of Commerce, who warmly supported the project, applied to the 
Paris Municipal Council for the use of the Champ de Mars, as 
being the only spot where such an exhibition could be held to 
profit and advantage. But the municipality voted strict adher- 
ence to the agreement made between it and the Government for 
building on the edges of the site, making the rest into a park, 
and pulling down the Halle des Machines. There is, however, a 
very — feeling in favour of holding the exhibition on the 
Champ de Mars, ~ 


A paPER published by M. L. Guillet in the Bulletin 
de la Société d’ Encouragement deals with the changes in the 
mechanical properties and in the microstructure of typical brasses 
which are caused by the addition of lead, tin, aluminium, and 
manganese. The influence of aluminium is noteworthy. On 
adding from 0-5 per cent. to 5:0 per cent. of this metal toa brass 
containing 60 per cent, of copper and 40 per cent. of sine, a deep 
golden solour is produced, whilst after adding more than 5 per 
eent; of aluminium the alloy becomss superbly rose:coloured. 
Thie effect is at ite maximum at 7 per cont;, and with 10 per cont, 
of aluminium the colour has become a silvery white, Cortespond: 
ing with those variations of colour, changes in the internal strne: 
ture of the alloy may be traced, 








cent, greater capacity, 
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HAMPTON, AND OTHER DIsTEICTS... .-. ..° .. a 


TO CORRESPONDENTS. 


4@ = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4 All letters intended for insertion in Tam Encineme, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of ry inicati 

sa” Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 


W. P. (Sidcup).—We do not thiuk much good could be done by the rubli- 
cation of your inquiry. 


H. B. (Treeton).— We can find no satisfactory formula for the tension in 
atrial wire ropeways. We shall be happy to publish your problem if 
you will state it quite clearly. 


C. C. (Birmirgham).—We believe tLat the book you require is published 
by the Beard of Managers of the Association of Engineeri: g Sccieties. 
Write to the Secretary, 51, Lakeside-buildings, Chicago. 


W. L. (St. John’s Wood). -You do not say what you want the reducing 
machines for. If for drawings try any mechanical insti umet.t maker, 
such as Stanley, of Great Turnstile, Holborn; Watson, of Holborn ; 
E}liott Bros., of Leicester-square ; or Harling. of Finsbury-pavement. 
If this is not what you require, write to us again. 


Port Disovwic —Probably, ‘‘ Motor Vehicles and Motors, their Design 
and Construction,” by W. Worby Beaumont, of which a new edition 
will shortly be published by Constable and Co., will answer your re- 
quirements. You might also try Hesiuck’s book on the same subject 
published by Cassell. Also, “Petrol Motors and Motor Cars,” a 
Hand-book for Engineers. Designers, and Draughtsmen, by T. Hyler 
White; London, Longmans, Green and Co.; 1904; price 4s. €d net. 


E. W. (Woolwich).—The blast furnaces with the largest ay that we 
know of are some at Cleveland, Ohio. In these the make has reached, 
if not exceeded, 600 tons per day, using high percentage and easily 
reducable ores... The next highest make furnaces are those built by the 
Carnegie Company, near Pittsburg, Pa.. whicff work on the same ores 
#8 the foregoing. The dimensions of the Cleveland furnac?s are 100ft. 
high and 22ft. bosh. A furnace of this size, working with 50 per cent. 
ores, is calculated to produce 500 tons a day. 


Vasco (Burgos).—As you do not give the weight «n each axle. it is not 
¢asy to advise you withany certainty. Itappears that your engines have 
a heavy overhang at the leading end. which may have something to do 
with the matter. On the whole, we think you would do well to remove 
the compensating beams from one engine, and ascertain the result. 
‘The experiment would cost very little to carry out It would be 
advisable to Jook out for too rnuch play between the axle-boxes and the 
iron plates. You do not say whether derailment takes place on curves 
ir the straight. If you will write fully we shall be happy to advise you 
further. 


INQUIRIES. 
“FRANCE” METALLIC PACKING. 
Sir,— Can avy of your readers give me the name ard address of the 
mikera of ** France” metallic packirg for high-specd engires” Cc. 
May 24th. 








MEETINGS NEXT WEEF. 


Roya InetiruTion oF Great Britams.—Friday, June 2nd, at 9 p.m. 
Discourse, ‘* Personal Recollections of Johannes Brahms,” by Mr. George 
Henschel. 
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THE FRENCH NAVAL PROGRAMME. 


THE drawing up of the new programme of naval 
construction which the French Minister of the 
Marine is to present to Parliament in accordance 
with the promise made during the last debate on 
the naval estimates has led M. Lockroy to give his 
opinion upon what should be the general lines of 
this programme. It may fairly be taken that 
M. Lockroy is imbued with the ideas predominating 
among naval engineers, and what he says about the 
types of vessels which should compose the French 
fleet may be regarded as foreshadowing the future 
policy of the Government in its efforts to keep 
France in her rank as the second naval Power. 
Nothing is more characteristic of the change that 
has come over public feeling towards the marine 
than the compiete turn of front of M. Lockroy him- 
self, who is now seriously destroying the dogmas 
which he set up and defended for many years. As 
the former leader of that class of reformers who 
were known as the “new school’ of naval critics, 
he agitated for a complete reorganisation of the fleet 
by constructing swift cruisers, or ‘commerce 
destroyers,’ torpedo boats, and submarines. The 
battleship was supposed to be an exploded fallacy. 
The naval battles in the Far East have so far modi- 
fied this theory that M. Lockroy has nothing more 
to say about his commerce destroyers, and even his 
confidence in the torpedo seems to have_ been 
seriously shaken, as it has indeed among all French 
authorities, although he hazards the opinion that in 
the hands of the Englisb, Germans, Italians, or 
French the torpedo would have been put. to much 
more effective use than it was by the Japanese. 
Howéver this may be, the torpedo boat had littk 
chance of showing its utility when battles wer 
fought at ranges of 3000 m. and 4000 m. It 
is this which has given’ the French ‘so ‘mucl 
food for reflection. .Admiral Togo has show) 
them that concentration of heavy fire at lon; 
range is. a much. more effective defence tha 
thick armour. French naval architects havi 


tion that battles would not be fought at a longer 
range than 2000 m. They accordingly added weight 
to armour, and replaced big guns with quick-firing 
guns. Japanese tactics have proved that the usual 
type of French battleship would make a very poor 
show when kept at long range by heavy guns ; like 
the Russian battleships, they would be put out of 
action by the destruction of the upper works before 
their lighter artillery could get close enough to make 
an impression on the enemy. 

Consequently, M. Lockroy argues in favour of a 
new type of battleship in which the armour will be 
carried higher up to protect the upper structure. 
As the chances of hitting the water-line at long 
range are so small that they can hardly be said to 
exist at all, it is obviously inadvisable to concen- 
trate the armour at this point. M. Lockroy points 
to the King Edward VII. as a typical example of 
the way in which England is adopting a logical 
system of protection. He does not, however, favcur 
the adoption of any existing type. The needs of 
France are so special that she must have a particular 
type of her own—one that will be more powerful 
and swifter than that possessed by any other 
navy. She does not want a battleship or an 
armoured cruiser, but a fighting vessel—bdtiment de 
combat—that will combine the qualities of the two. 
Such a vessel is not a creation cf M. Lockroy. It 
has long been proposed by the Conseil Supérieur de 
la Marine, who have followed the example of Italy 
in advising the constiuction of vessels which are, 
after all, merely battleships capable of steaming at 
a high speed. Ino these new vessels the lighter 
armament will be largely replaced by heavy guts. 
It is proposed to have sixteen guns of 240 mm. bore, 
and as a new type of this gun bas lately been experi- 
mented with capable of firing three rounds a minute, 
such an armament would discharge something like 
8 tons of metal a minute. The lighter artillery. will also 
have a much longer range than the existing types. To 
sum up, the new battleship must steam at 21 knots, 
and have a radius of action of 8000 miles to allow of 
its going from Toulon to Saigon without coaling 
on the way, for recent events have shown that the 
laws of neutrality in the future will be much more 
severe than those observed by France in the past. 
In view of the higher armour, considerable coal- 
carrying capacity, heavier armament, ard higher 
speed, M Lockroy does not think that the displace- 
ment of the new cruiser-battlesbip, or batiment de 
combat, will be much less than 17,000 tons. 

The torpedo boat has played so small a part in 
the battles in the Far East that there are many 
naval men who regard it as a failure. In any event, 
it can only be looked upon as a fair-weather craft. 
During the Mediterranean motor bout race some of 
the torpedo boats were in danger, and’ only 
weathered the storm with great difficulty. More- 
over, as battles may be fought at such long range, 
M. Lockroy argues that the torpedo boat will have 
little chance of doing any good until the upper 
works of an enemy’s ship are destroyed. It will 
then go in and give the finishing blow. This sink- 
ing of a helpless ship may appear a trifle unneces- 
sary. Torpedo boats are evidently regarded in 
France as of less value as fighting units than sub- 
mersibles and submarines, which will be amply 
provided for under the new programme, although 
they will be of much larger tonnege than any 
constructed up to the present moment. M. Lock- 
roy’s my, are is that during the next five years 
398,000,000f. should be spent upon the new type of 
approximately 17,000 ton fast battlesbips, 85,000,000f. 
on destroyers, 45,000,000f. on torpedo boats, and 
90,000,000 f. on submersibles and submarines. With 
the existing vessels it is proposed to create seven 
squadrons of nine vessels, each squadron having 
six ships in active service and three in reserve. 
The first will comprise the coast defence: battle- 
ships; the second, the old battleships, such as the 
Formidable and Devastation; the third, the new 
battleships ; the fourth, the battleships under con- 
struction; the fifth, old cruisers, like the Dupleix 
and Latouche-Treville; the sixth, modern cruisers ; 
and the seventh, the big cruisers under construc- 
tion. The four first squadrons will be concentrated 
in the Mediterranean ; the fifth will go to the Far 
East; and the other two will have their head- 
quarters at Brest. In presenting these proposals 
M. Lockroy is merely recapitulating the plan now 
under consideration by the Conseil Supérieur de la 
Marine, and in the main they will form the basis of 
the forthcoming programme of naval construction. 


THE AYLESBURY DERAILMENT. 


AutHovaH dated April the 3rd, the report of 
Lieut.-Colonel Yorke on the Aylesbury derailment 
has only just been published. Colonel Yorke writes 
admirably, and he has invested his account of the 
accident with unusual interest. We have here at 
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to provide a sufficient explanation. A train running 
apparently at 60 miles an hour lost its way in a fog, 
and coming to a curve, was derailed because the 
speed was too high. This is all very simple; yet, 
when we consider all the facts, and read Colonel 
Yorke’s report with care, we find that there is a good 
deal about the catastrophe deserving further thought. 
It is quite easy to say that a train was derailed on 
a curve because it was running too fast; but the re- 
lation between cause and effect thus stated remains 
to be explained. 

The Metropolitan Railway has an extension to 
Verney, a junction with the London and North- 
Western, not far from Buckingham, over which a 
few trains are run daily. At Aylesbury there is a 
junction between the Metropolitan and the Great 
Western systems, and a joint station. The Great 
Central Railway Company has running powers over 
a portion of the Metropolitan Railway. ‘The Metro- 
politan road crosses the Great Western with a 
reverse or double curve, three sets of diamond 
points and one V-point. At or about 3.38 a.m. on 
December 23rd a down Great Central train to 
Manchester ran off the road in the station. The 
train consisted of ten vehicles. The engine, tender, 
and three or four coaches mounted the down plat- 
form—the engine being turned over on to its right 
side—two coaches mounted the up platform, and 
the rest of the train was scattered about on the up 
and down lines between the platforms for a distance 
of about fifty yards. The fireman of the train and 
two servants of the company—viz., a driver and 
fireman, who were travelling to Gorton as 
passengers in the front carriage—were killed on 
the spot; the driver of the train received fatal 
injuries, from which he died the following day; the 
guard, and a dining-car attendant who was travel- 
ling as @ passenger, were severely hurt, and two 
other servants of the company were slightly 
shaken. There was no one else in the train. 

Immediately afterwards an up Great Central 
train from Manchester ran into the wreck, luckily 
at a very slow speed, and no harm was done. There 
was a fairly thick fog at the time, and the fogmen 
were out, but the road being clear no detonators 
were down. Because of the curve, trains are not 
permitted to pass through the junction at a higher 
speed than 15 miles an hour. The evidence shows 
clearly that the train must have been running at 
60 miles an hour. The unfortunate driver did not 
know the road well, and appears not to have under- 
stood precisely where he was, because of the 
fog. That is the conclusion at which we have 
arrived. So far as is known, his fireman was 
much better informed; but it seems clear that 
he failed to notify his driver, or that he too 
had lost his locality. Colonel Yorke deals with 
all the working conditions very fully, and tells how 
the driver, taking his train up to London the day 
before, asked for a pilot man on the footplate, and 
then changed his mind and said that, as it was only 
about an hour’s run, he would do without one. For 
the return fatal journey he asked and got a better 
fireman, in order that his attention might not be 
distracted from his signals by helping to keep 
steam. ll this section of the report we may 
dismiss without further comment, and come to the 
consideration of the reason why a new and powerful 
engine in perfect order should run off a road in good 
condition. 

We have said that this derailment occurred on 
a portion of a reverse curve. So far as we can 
judge from a diagram accompanying the report, the 
locomotive left the rails on the first portion of the 
curve from the straight—that is to say, about as 
soon as centrifugal force came into play. At this 
place the radius of the curve is 540ft., or a little 
over 8 chains. This is not a particularly sharp 
curve. It was approached by a curve of S30ft. 
melting into one of 1350ft. radius from a straight 
portion. It is by no means clear from the diagram 
precisely where the engine ran off, and the wreck 
was scattered over so large an area that it helped in 
no way to settle the question. No less than 
324ft. of switch and crossing rails were injured, and 
seven guard rails, 273ft. of permanent-way rails, 
to say nothing of chairs, fang bolts and 
sleepers. Indeed, the destruction of track was 
remarkable, and very far from being easily ex- 
plained. It is true that Colonel Yorke holds that 
the damage done to the road was comparatively 
insignificant; but we find it difficult to reconcile 
this with the list of injuries attached to the report. 
We have ourselves no theory of what happened 
different from that advanced by Colonel Yorke, and 
we give it in his own words :—*“ The marks on the 
permanent way do not afford a clear indication as 
to what happened, but they seem to suggest that the 
bogie-wheels of the engine left the rails at the end 
of the check-rail, where the radius of the curve is 
only 540ft., and took a tangential course until the 
inner or left-hand bogie-wheels got foul of the 


diamond crossing between the right-hand rails of 
the Great Western up and the Metropolitan down 
lines respectively. The guard-rail of this crossing 
was knocked out of place, and the bogie-wheels 
apparently were there diverted by the right-hand 
rail of the down Metropolitan line, so that the head 
of the engine was turned towards the down plat- 
form of Aylesbury Station, which it mounted, and 
upon which it and the front part of the train even- 
tually came to rest. I have already drawn atten- 
tion to the small amount of damage done to the 
permanent way and the engine wheels, which is a 
remarkable feature of this disaster for which it is 
not easy to account.” 

To the outer rail of a portion of the curve a 
superelevation of 3in. has been given. It is not 
at all unlikely that the derailment was due to this. 
It is at all times difficult to know how much 
superelevation should be provided, because what is 
right for one speed is more or less wrong for all 
others. The usual plan is to take care of the high 
speeds and leave the low speeds to take care of 
themselves. It is not held to be likely that a train 
will run off a curve to the inside, although that has 
been known to happen. It is, however, out of the 
question to give much superelevation on short 
reverse curves in a way at all satisfactory. To use 
Colonel Yorke’s words, superelevation ‘only provides 
humps on the track,” which are admirably adapted 
to cause lurching, while violently altering the dis- 
tribution of weight on the wheels of a locomotive. 
In our impression for April 14th an article appeared 
on “ Derailments,”’ to which Colonel Yorke refers. 
His report had gone to press, but was not pub- 
lished at the time. We then pointed out that derail- 
ments on curves are probably due to the lurching 
or rolling of the engine to the inside of the curve, by 
which the load on the outside wheels is so much re- 
duced that they jump the track under the influence of 
centrifugal effort. Colonel Yorke accepting this view 
holds tbat iurching was produced in an aggravated 
form by the hump elevations of the outer rail, and 
we see no reason to doubt the soundness of this 
conclusion. It must not be forgotten that curves 
of eight or nine chains radius are run over daily at 
considerable speeds without accident or risk; but 
they are not tangent curves, and plenty of length 
is available for the gradual introduction of the super- 
elevation. We do not suppose that it is possible to 
avoid the short reverse curves in Aylesbury Junc- 
tion; but so long as the speed is kept down to 15 
miles an hour, a superelevation of 3in. is quite 
unnecessary, and for high speeds it is simply very 
dangerous. A superelevation of lin. would be 
ample, and to our way of thinking even that is not 
required if a proper check rail is provided. 

One point remains for consideration. It is 
assumed that the bogie first left the rails. Now, 
the load on any one bogie wheel seldom exceeds 
four tons, while that on a driving wheel may be nine 
or even ten tons. It is clear, therefore, that it is 
much more easy to lift a bogie wheel over a rail 
than to lift a driving wheel, and if one wheel gets 
off, the rest will follow fast enough. Now, there are 
two kinds of bogie in use. In one the load is 
carried on the centre of the bogie frame, on which 
centre the engine is quite free to rock. The lurch- 
ing or rolling of the engine can therefore hardly, if 
at all, influence the distribution of the weight on the 
bogie wheels. In the other type there are rubbing 
pieces or their equivalent provided to prevent the 
engine from rocking on the bogie. The distribution 
is in this case affected by rolling, just as it is with 
the driving wheels. Is there not good reason to 
think that the first type of bogie ought to be much 
less liable to derailment than is the second? « 


THE DENABY MAIN CASE, 


THe case of the Denaby and Cadeby Main 
Collieries v. the Yorkshire Miners’ Association, 
which has received the above title, reached another 
stage on May 19th, when the Court of Appeal re- 
versed the decision of the Court below and gave 


judgment in favour of the Yorkshire Miners’ Asso- | 8 


ciation. In view of the fact that certain questions 
relating to the responsibility of a trade union in its 
corporate capacity for the result of a strike were 
under discussion, a short account of the case may 
not be without interest. 

The action was brought by the plaintiffs against 
the defendant association, its trustees, officers, and 
agents, to recover damages for having by wrongful 
and illegal means procured the plaintiffs’ men to go 
on strike. A claim was made for (1) damages for a 
conspiracy to induce the men to break existing con- 
tracts; (2) damages for wrongfully inducing the 
men not to enter into new contracts; and (3) an 
injunction to restrain the repetition of similar acts. 
At the trial last year the jury found that members 
of the committees of the branches of the Union 





procured the colliers to break their contracts of 





employment, and in doing so acted as agents for the 
Association as a whole; that the Executive Counci| 
ratified these acts, and by its officials and the 
members of its committees maintained or assisted in 
maintaining the strike by unlawful means. They 
also found that the defendants conspired together’ 
for the above purpose. Upon these findings the 
plaintifis had judgment, but the Court of Appeal 
have reversed Mr. Justice Lawrence's decision, the 
Master of the Rolls dissenting, and have entered 
judgment for the defendants. 

Upon one point the Court of Appeal appears to 
have been agreed. It was that the Executive 
Council of the Association were in no way respon- 
sible for the initiation of the strike. And we do not 
think that there can be any doubt upon this point, 
This was an association which comprised a large 
number of branches. The Executive Council wes 
made up of delegates from the branches. The 
effect of the rules was practically to leave to the 
branches the right to determine for themselves 
whether they would strike or not, and the rules did 
not make the Union responsible for the acts of 
branch officials. In these circumstances it is 
difficult to see why the Union should be hel 
responsible for an act already committed by an 
independent branch. But upon the other question 
in the case—namely, whether the Union was 
responsible for the maintenance of the strike—there 
was a remarkable difference of judicial opinion 
Lords Justices Cozens-Hardy and Mathew said in 
effect that there was no evidence upon which the 
jury could find any such fact. The Master of the 
Rolls said that there was sufficient evidence, and 
that it was for the jury to decide the question, 
having heard that evidence. He said—‘ The pay- 
ment of strike pay week by week necessarily kept 
the Association in continuous touch with the 
strike, and there was evidence of constant com 
munication between the branches and the central 
authority ; and in critical emergencies—i.., when 
the zeal of the strikers was felt to be flagging 
the aid of the central body was sought, and 
leading members of the council were sent 
down to encourage and advise, and speeches 
were (delivered by them and in their presence which, 
I think, could not have been withheld from the 
jury—speeches which contained no word of rebuke 
for illegalities already committed which must have 
been known to the speakers, but which did contain 
allusions to ‘rats’ and ‘blacklegs,’ expressions 
which might well be construed as incitements to 
intimidation.” In his view there was evidence that 
the Federation knew the strike was illegal, and that 
it was being carried on by illegal means. Was it 
co then, for the Federation, while furnishing 
rom week to week the most powerful support in the 
shape of strike pay, to wash its hands of all 
responsibility for the methods adopted in carrying 
out the common purpose? Lord Justice Cozens- 
Hardy came to a different conclusion. He sail 
that in his view the strike was a lawful strike 
unless and in so far as it was continued and 
maintained by intimidation or molestation or other 
unlawful means. He did not think there was 
sufficient evidence of unlawful means. Comment- 
ing upon the payment of strike pay, he said :- 
“On principle it is not easy to see how a gift of 
money to strikers by a man or a body of men can 
involve the principle that the union funds are 
responsible, even though the strikers may, without 
the sanction of the subscribers, be guilty to moles- 
tation and intimidation in the conduct of the strike. 
: Can it make any difference that the sub- 
scribers, being trustees, have improperly taken the 
money out of a trust fund? This would be a 
breach of trust as between themselves and their 
beneficiaries ; but I fail to appreciate the argument 
that it can give any further right to the employers, 
to whom the source from which the money is 
derived is a matter of indifference.” 

With the greatest deference to the learned judge 
who expresses the above opinion, it appears to us 
that the source of the strike pay is a matter of the 
reatest moment to the employers. Once it was 
established that the Council of the Association was 
aware that the strike was illegal, or was being 
conducted by illegal means, it would seem to follow 
as a natural consequence that the payment of strike 
pay was illegal. We venture to agree with the 
Master of the Rolls that the decision of the all- 
important question whether the payment of strike 
pay was made with an illegal object was for the 
jury to decide. 

We understand that the employers intend to 
carry this case to the House of Lords ; but whatever 
the ultimate result may be, the Denaby Main case 
can hardly be regarded as a cause of the first 
importance. It turns upon a peculiar set of facts, 
If it had been conclusively proved that the Union 
as a body was responsible for the strike, and that 
it maintained the strike by voting strike pay to 





ee 


————— 


E 
i 








E 


ae eT ETT IN ee ep 


—~ ST TT Re 


ALLER ATRL ALS SONAR ANT re 








, allowed to prevail. 








May 26, 1905 








THE ENGINEER 





527 











the colliers, the question of liability would have 
been absolutely clear. In the case of the Glamorgan 
(Coal Company v. the South Wales Miners’ Federa- 
tion, which was recently discussed in these columns, 
a trade union was held liable to pay damages for a 
strike, and the excuse put forward, that in recom- 
mending the pitmen to cease work the officials were 
doing what they thought best for the men, was not 
But the question whether the 
Union is liable as a body, is a question of fact 
which must be decided in every case. 

We have reason: to believe, however, that the 
Denaby Main case may be long remembered for 
another reason. It will probably be the last of a 
geries of cases in which the legal position of a 
trades union will be called in question. Since 
the Taff Vale case, which declared that a trades 
union may be sued, these bodies have made divers 
attempts to be placed upon a legal pedestal of their 
own; to obtain a ruling that, unlike other corpora- 
tions, they are outside the pale of the common law. 
These cases, if they have done nothing else, have 
made it plain that, whatever may be the interpre- 
tation of the Trades Union Acts as between em- 
ployers and trades unions, the maxim that there is 
no wrong without a remedy—ubi jus, ibi remedium 
—is capable of strict application. The Denaby 
Main case—in its present stage--is but an illus- 
tration of the fact that the plaintiff must prove the 
wrong before he can ask for the remedy to be 
applied. 

THE CANAL BILL. 


THe most recent canal crusade has resulted in a 
Bill of which the text was issued on Saturday 
morning, but which, owing to some lack of con- 
formity with Standing Orders, ran, at the moment 
of going to press, some risk of remaining unread 
during the present session. We say the most recent 
crusade advisedly, for the cry that our discarded 
waterways should be once more brought into 
operation is no new one, nor is this present Bill 
the only attempt at legislation which has been 
made in late years. Thus in 1901, 1902, and 1903 
a Canal Traffic Bill, the outcome of a scheme 
prepared by the Bristol Chamber of Commerce, was 
introduced, but, as is usual with measures brought 
forward by private members, nothing came of these 
attempts to improve our methods of inland naviga- 
tion. Earlier than that again, in the eighties, if we 
remember rightly, very considerable attention was 
devoted in the West of England and South Wales 
to an improvement of the canal communication 
between the Bristol Channel and Birmingham, 
while the so-called improvement of the Thames and 
Severn Canal is quite fresh in the public mind ; as 
a matter of fact, the Thames Conservancy Commis- 
sioners refer to it in their 1904 report. These two, 
the Bristol-Birmingham proposition and the Thames- 
Severn accomplishment, are specially interesting 
because they serve to show two failings of would-be 
improvers of inland waterway. In the one we have 
overvaulting ambition; in the other, distressing 
modesty. The first-named scheme was for an 
enlargement of the waterway so as to render it 
possible to employ small steamers of some two or 
three hundred tons, which should trade between the 
termini of Cardiff and Birmingham respectively, a 
scheme which would have entailed considerable 
expense in improvements. In the Thames and 
Severn scheme we have a canal with a minimum 
approximate draught of 3ft. 6in., so that the better- 
ment here can be properly regarded as little, if any, 
more than a clearing away of the weeds. What 
we have is a restoration, and it is doubtful if that 
can be regarded as sufficiently satisfactory. 

Exactly what is aimed at by the promoters of 
the present Bill is not very clear. The crusaders 
have called for enlarged waterways, and we have 
been asked to cast our eyes on the canals of 
Germany and France, to the end that our mouths 
might water, and that we, collectively as taxpayers, 
should demand similar transport facilities. It is 
doubtful whether the cost has ever been seriously 
considered. Thoroughly to modernise our canals 
would mean an outlay which would almost stagger 
a County Council, and we can only suppose that Mr. 
Barran and his friends have in view little more 
than a combination of the various waterways they 
seek to take over by their Trust, with a view to 
securing one harmonious control rather than several, 
with all the resulting drawbacks which carriers 
experience to-day. Power is sought to acquire a 
dozen canals and navigations, all of which are in work- 
ing order, at a price to be agreed upon and payable, 
“if the Trust and company so agree,’ wholly or 
partly in guaranteed canal stock. The guarantee 
1s to be, “ by virtue of this Act,” that of the Trea- 
sury, but it is only so far as interest is concerned. 
Still, that is of minor importance if the Government 
vapors is expected to continue in perpetuity, That 
such a lasting connection is hoped for is suggested 








by the proposed constitution of the Trust. Of the 
twenty-nine trustees suggested, seven each are 
allocated to the Treasury, the Board of Trade, and 
the Board of Agriculture and Fisheries. If this 
State aid be insisted on, and we do not see how 
that can be avoided, it is very doubtful whether 
the present Bill will be any more fortunate 
than its predecessors. While the present Chan- 
cellor of the Exchequer has expressed no opinion on 
the subject, one of his predecessors, not so very 
long ago, was fairly emphatic on the point. Sir 
Michael Hicks-Beach did not consider such a course 
desirable, although he thought that there might 
be districts in which the local authorities could 
with advantage improve the canals. He was, it is 
true, referring to the waterways which had become 
useless, and in the present measure we have only 
those in active operation mentioned ; but this does 
not greatly strengthen the position, for to develop 
the existing canals to the extent which would 
doubtless be considered desirable would entail a 
considerable outlay. 

A reference to the undertakings named in the 
Bill shows that the intention is apparently to secure 
control of those waterways linking up the Midlands 
with London, Liverpool, and the Bristol Channel. 
Now, to make such a connection at all perfect much 
would have to be done. Leaving on one side the 
question of propulsion—a problem in itself—it is 
desirable that goods should be carried in quantities 
as large as possible, for they+are mainly of a 
quality which will not stand any but a small toll. 
Craft of as large capacity as possible have, therefore, 
to be utilised, and breaking of bulk must be avoided. 
Unfortunately, the capacity of our canals is such 
that boats of a comparatively small size alone are 
possible, the long distance boats holding from 25 to 
30 tons—very different craft to those which one sees 
on the Continent, and which canal reformers have 
probably in mind. 

Whilst it may be admitted that some improve- 
ment is desirable, since the money lying idle in our 
disused navigation is considerable, the difficulty the 
promoters of this measure have to face is an expen- 
diture of capital which no one seems prepared to 
furnish. All that can apparently be done—at all 
events, at the outset—is to render it possible for a 
trader to despatch his goods by water with as little 
trouble as by land, which he is at present prevented 
from doing by the multitude of systems and the fact 
that there is nothing approaching a clearing-house 
in canal traffic. That would be but a humble 
beginning, we admit. But we cannot shut our eyes 
to the fact that the problem of the resuscitation of 
our waterways is one which bristles with difficulties. 
We are fully alive to the desirability of cheapening 
methods of transportation, and we would hail with 
delight any proposition the successful carrying out 
of which would enable our merchants and manufac- 
turers to compete on more favourable terms with 
continental rivals. But we are convinced that it 
is hopeless to ask the country to subscribe in any 
way, or to pledge itself in any way, for the 
improvement of our waterways. We may sympa- 
thise cordially with Mr. Barran’s Bill, and we 
should rejoice to see our canal systems revived and 
improved; but it must be done asa private enter- 
prise, and without the pecuniary assistance of the 
Government. 
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SUPPLIES FOR THE PANAMA CANAL. 


EvropeaN manufacturers and shipowners will greatly 
err if they look for substantial and early benefits resulting 
from the sanction given by President Roosevelt and the 
Secretary of War to a recent resolution of the Panama 
Canal Commission, to the effect that purchases of supplies 
and ships for the service of the canal should no longer be 
restricted to the United States. While offering this 
warning. we regard it as quite within the bounds of 
probability that the new departure may have important 
consequences, not only in connection with the canal 
enterprise, but also in relation to the entire tariff question. 
That this is the view also entertained in America is 
evident from the perturbation ruling in political circles, 
and the sharp fall in the value of certain industrial 
securities which followed the announcement of the 
President's approval of Mr. Taft’s order. There were, 
however, good reasons for anticipating the latter. 
Congress will probably be asked during the forthcoming 
session to sanction the large additional appropriation 
rendered necessary by the adoption of a plan for lowering 
the canal to the level of the oceans. So problematical 
are the advantages of this scheme that its best friends 
recognise that the most powerful argument to be urged 
in its support is thet the change of design will cost much 
less than has heretofore been estimated. There are many 
reasons why this should be so; but, obviously, little would 
be gained from improved organisation and methods, and 
an increased use of machinery if, incidental to the latter, 
the canal authorities were unable to resist a very possible 
combination of American manufacturers to keep up prices 
against them. The difficulties of the situation were 
referred to in January by Mr, Taft, when transmitting to 
the President the report of the late Canal Commisaion, 
If the Commission, he wrote, are not bound by any 





restriction of Congress as to where they shall purchase 
machinery, material and supplies, then it would seem to 
be their duty to construct the canal as cheaply as possible, 
and so to buy what they need where they can get it 
cheapest. This, however, is certain to produce, every 
time a large contract is awarded to a foreign manufacturer 
or dealer, an outcry on the part of the American unsuc- 
cessful competitors. If Congress approves the policy of 
favouring American manufacturers and dealers, even if it 
increases the cost of the construction of the canal, then it 
seems to be only just that it should declare this policy 
by law, and lay down a rule which the Commission can 
easily follow. President Roosevelt has recently given 
proof of courage by himself enunciating a policy, unwel- 
come to his Cabinet as a whole, and not unlikely to be 
severely criticised by leading authorities in the Republican 
party and the two branches of Legislature. This Act has 
been described by a New York journal, friendly to a low 
tariff, as more than a reform, as “the rebellion of a 
Government against its own laws;” and, extravagant 
though the comment seems, it may well be justified by 
events. 








NEW GASHOLDER AT AMSTERDAM. 


Last year a gasholder was completed in the capital of the 
Netherlands which is remarkable both for its size and some 
of the details of its construction. It is surpassed in cubic 
capacity by only six other similar existing structures, 
recorded in the appended list :— 
Where situated. 
East Greenwich, 1892 .. 





Capacity, cub. ft 
12,178,560 


wn MR 3. ae. ae 96 06 - te 8,119,L00 
Kensal Green, London .. * 7,871,900 
Birmingham aye 6,248,100 
Mariendorf, near Berlin 5,295,000 
Chicago, America .. is 4,236,000 
Amsterdam 3,530,000 


The first point in which the new holder differs from 
the older type is that the well, or underground tank, 
is not built of masonry, but of metal with a raised base- 
ment. This arrangement has two advantages. It lightens 
the character of the work, and leaves room beneath 
the holder for the utilisation of the space as a store 
or magazine. The foundations of this lower portion, 
having a diameter of 200ft., were not got in without con- 
siderable difficulty, owing to the unfavourable character of 
the soil. Operations were commenced by filling up the 
site with wet sand, with the object of compressing the 
whole of the area. This artificial solidification of the 
ground having been effected, the sand was removed and 
the soil excavated to a depth of 10ft. Afterwards the 
foundation was formed upon a mass of piling, consisting 
of 2765 piles, of an average length of 49ft., supporting a 
platform, and a circular ring of concrete, reinforced by iron 
girders. From this ring, girders of armoured concrete 
radiated towards the centre of the circle. Thus the founda- 
tion presents the appearance of a wheel, with its spokes and 
fellies resting upon the piling. The circular ring carries a 
wall of masonry 22ft. in height, rising 18ft. above the ground, 
pierced with forty openings, large enough to admit a railway, 
and provided with windows. Upon the wall is placed the 
metallic tank filled with water, to ensure the staunchness of 
the holder. It consists of a pair of vertical concentric 
partitions, with diameters of 202ft. and 189ft. respectively. 
The exterior partition is 32ft. high, and the interior 2ft. 4in. 
less. Of these, the former is a perfect cylinder, composed of 
iron plates 1}in. in thickness at the base. The latter is divided 
into forty panels, strengthened by uprights projecting in the 
interior of the magazine. Each panel is built up of curved 
plates 15ft. in width and with a rise of 2ft. 4in., and having 
the concave faces turned towards the interior of the annular 
reservoir, so that the pressure of the water should subject 
them to only tensile stresses. The columns supporting the 
bottom of the tank correspond to the uprights along the 
inner wall, to the feet of which the cross bracing between the 
columns is attached. 

The gasholder belongs to the telescopic class, and has four 
tiers or sliding sub-divisions, all of which in the lower position 
remain in the annular space between the walls or sides of the 
tank. One of these tiers, the innermost, 191ft. in diameter 
and 32ft. high, is alone furnished with afloor. Its periphery 
carries at the lower end a rim or ledge in the form of a U, 
which corresponds with another of the same form in an 
inverted position, fixed on the second slide at its upper 
end. When the gas is admitted into the reservoir the inner- 
most tier rises, its rim fits into that of the second tier, grips 
it, and raises that part of the holder. The same operation 
affects the attachment and lifting of the other sliding parts, 
and when the last has attained the limit of its elevation the 
holder has a total height of 188ft. above ground level. To fill 
the annular tank, which varies in width from 6-7ft. to 9ft., 
to the height of 31ft., requires 160,438 cubic feet of water, to 
which must be added a further quantity amounting to 
34,582 cubic feet to cover the bottom of the tank to a depth 
of 16in. The sliding sections of the holder, which are 
immersed in the tank, carry with them in their rise sufficient 
water to fill the U-shaped rims, and form the hydraulic seal 
necessary to preserve the pressure of the gas. 

At the testing of the holder great care was taken during’ the 
filling of the tank, which lasted seven days, to ensure that 
the flow of the water into the annular space and into the 
bottcm of the tank was simultaneous, so as to counterbalance 
the stresses brought upon the framework by the action of the 
water. The trial of filling the tiers with compressed air, and 
subsequently with gas, was perfectly satisfactory, and un- 
attended with any structural deformation. In the whole 
work 2300 tons of metal are used, of which 671 tons is the 
weight of the four sliding portions. A smaller gasholder 
belonging to the same class, containing 2,118,000 cubic feet, 
is, on the authority of De Ingenieur, in course of construc- 
tion in the vicinity cf the one just described, which was 
erected by the firm of Aug. Klénne, of Dortmund. It may 
be stated that a telescopic holder with four lifts was built at 
Koekelberg-Brussels, in the commencement of 1902, by the 
Berlin-Anhaltische Maschinenbau-Actien-Gesellschaft for the 
Continental Gas Company. The tank, 126ft.in diameter and 
25ft. high, is of steel plate Zin. thick at the base, diminishing 
uniformly to fin. at the uppermost lift, which crowns the 
holder with a total height of 152ft. A platform of cement 
concrete 4ft. in thickness constitutes the foundation, which is 
reinforced both on the upper and lower surfaces by atrong 
trellis work of expanded metal, 
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SOUTH-EASTERN AND CHATHAM RAIL- 
WAY NEW ROLLING STOCK. 


A NUMBER Of first-class passenger saloons and coaches have 
recently been constructed for the South-Eastern and 
Chatham Railway Company by the Midland Railway 
Carriage and Wagon Company, Limited, of Birmingham, at 
its Abbey Works, Shrewsbury. Among these are two first- 
class bogie saloon carriages, 50ft. lin. over the end panels, 

The carriages are made up of two saloon compartments, 
divided by a partition and sliding door, and each of these 
compartments is provided with a lavatory. The saloon com- 
partments are fitted with four lounges trimmed with figured 
tapestry and with two tables of mahogany covered with 
morocco leather. The interior of one of the saloons of this 
type s finished in walnut, and the other saloon in selected 


SALOON FOR S.E. & C. RAILWAY 


Cuba mahogany. Parcel racks with silk nets are fixed on 
either side of the saloon compartments, and to each window 
there is a Laycock’s spring roller blind. The floor of the 
saloon is covered with a pile carpet over Kork motting. The 
underside of the roofsticks is cased up with Uralite fireproof 
material before the Lincrusta Walton is fixed in place. There 
is one other saloon which is exactly similar as regards dimen- 
sions and the arrangement of compartments to the foregoing, 
but the interior of which is finished in an Eastern style with 
quartered panels of figured satinwood veneer and inlaid 
mahogany beads. Each saloon compartment has eight 
easy-chairs, two lounges, and two single corner seats. The 
easy-chairs are not fixed in any position, and can con- 
sequently be moved to a more convenient position at the will 
of the passengers. 

In addition to the foregoing there have been constructed 
by the same company twelve first-class bogie lavatory 
carriages, 46ft. long over end panels. These carriages are 
made up of four first-class compartments, 7ft. 34in. between 
partitions, with lavatories 4ft. lin. adjoining, and one first- 
class compartment without lavatory. The interior of the 
compartments are finished in walnut and mahogany. The 
electric lighting throughout is on Stone’s system with 
accumulators and ‘‘C’’ size dynamo, driven by belt from one 
of the bogie axles. Each passenger compartment is lighted 
by a duplex lamp fitting, and each lavatory by a single lamp. 
Each window is provided with a spring roller blind of W. 8. 
Laycock’s pattern, and two Laycock’s torpedo ventilators are 
fixed in the roof of each compartment. The seats are fitted 
with Peter’s framed springs, and upholstered in figured 
tapestry. In each lavatory is provided a Beresford patented 
water-closet and wash basin and all other conveniences, and 
the partitions of the lavatories are decorated with Emdeca 
tiling on a Kork backing, and panelled out with mahogany 
bandings. The bogie frames are manufactured on Fox’s 
patent pressed steel system, and the vehicles run on wheels 
of Mansell’s pattern. We give herewith an engraving show- 
ing an interior view of one of the saloons, and on page 529 a 
detailed drawing of,one of the saloon bogies. From these 
the general arrangement will be readily appreciated, but we 
may usefully give the following particulars. 

The bogie frames bolsters and swing beams are all of Fox’s 
patent pressed steel plates, manufactured by the Leeds Forge 
Company. The centre pin for the bogie pivots, swing links 
and pins, rocking bars for swing beams, also the truck spring 
suspension brackets, eyebolts, and spring pins, are of the 
best Yorkshire iron. The remainder of the wrought iron 
work for the bogie truck is of best Staffordshire iron. The 
top centre bearing block is of wrought iron, and the bottom 
centre block, bolster spring seat, and side radial blocks, 
are of cast steel. There isa-gin.india-rubber pad between 
the blocks and the bolster. The axle-boxes are of J. Stone 
and Co.’s manufacture. They are made of cast iron, and 
are fitted with this firm’s bronze bearings, which have a 
lining of white metal. The bearings have a 1jin. bearing 
throughout the entire length of the axle journal. The 
bearing springsare built up of seven plates,4in. by sin. Two 
nests of elliptical springs are provided on each _ bogie, 
supporting the bolster. The wheels are William H. Kitson’s 
patented cushioned wheels, with tires and axles of mild steel, 
and centres of wrought iron. The tire fastening is of best 
Staffordshire iron. The wheels are pressed on to the axle by 
hydraulic pressure of not less than 60 tons, and the axles, 
tires, and wheels are truly balanced, ‘ 

Each bogie is fitted with a brake rigging, consisting of four 
pairs of wrought iron triangular friction block frames, with 
solid nuts, screw joint rods, and check nuts, and eight cast 
iron friction blocks. 

The vacuum apparatus on these carriages consists of two 
18in. cylinders, and the usual wrought iron train pipe and 
flexible hose connections, one cylinder applying the brake to 
each bogie. The Passenger Communication Company’s com- 
munication is also fitted in connection with the vacuum 


brake. This description applies to both types of saloon 


carriage bogies, and also to the first-class lavatory carriages, 
with the exception that the latter are provided with wheels 
of the Mansell pattern. 





AUTOMATIC TWO-SPINDLE DRILLING 
MACHINE. 


AN automatic two-spindle drilling machine has been de- 
signed by Messrs. J. Parkinson and Son, of Shipley, 
Yorks, to meet the requirements of special work. We illus- 
trate it below. It is intended for automatically spacing and 
drilling holes in steel discs, from 4}in. to 57fin. diameter, 
the largest hole to be drilled being yin. diameter, and the 
maximum thickness of metal jin. It will be seen from our 
illustration that the two drilling heads are carried on a cross 

rail. Both the heads can be 
fixed at any position along the 
rail, so that holes can be 
drilled at different radii from 
the centre of the disc. The 
head shown at the right has 
also an adjustment of 4in. at 
right angles to the rail. The 
drill spindles are driven by belts 
off pulleys, which slide along a 
shaft at the rear. This shaft 
is driven from an _ overhead 
countershaft by belting on to the 
three-cone pulley shown at the end 
of the rear shaft. The feed motion 
of the drilling spindles is also 
driven from the rear shaft, and 
the pcint at which the auto- 
matic feed commences can be 
regulated. Arrangements have 
also been made to enable the 
drills to be fed to or from the 
work by hand if desired. The 
maximum traverse of the spindles 
is ljin., and after this amount 
of movement they return auto- 
matically, and the circular table 
of the machine carrying the 
discs to be drilled is also auto- 
matically rotated by means of 
mechanism situated at the back 
of the machine. The only part 
of the spacing mechanism which 
can be seen in the illustration 
is the dividing wheel on the 
vertical spindle carrying the 
table. The different divisions that are required are 
obtained from suitable change gears. Six radial T slots 
are provided on the table, with clamping dogs in each for 
securing the work to be drilled and the spacing mechanism. 
The approximate weight of the machine is 2 tons 14 cwt. 


The first compartment is filled with slimes overflowing 
from a tank in which it has been agitated with a solution 
| of potassium cyanide. The filter is submerged in this com. 
| partment, and the vacuum pump is started, producing a 
| suction through the canvas, the slimes at the same time being 
agitated to prevent settling. In an hour or two there is q 
coating of slimes fin. to lin. thick in the canvas filters, whi] 
| the pump is all the time discharging the clear gold solution, 
The filter is then raised, moved along, and lowered into the 
| weak cyanide compartment. About twenty minutes here aiid 
ten minutes in the wash water tank suffice for a compkte 
displacement of the valuable solution, which is then treated 
with zinc to precipitate the gold. The filter is then carricd 
to the discharge point, the vacuum pump is stopped, and air 
pressure turned into the air pipes, causing the cakes of 
bo od slime to fall from the filter plates into the trucks 
velow. 

Each filter handles about 75 tons per day, and one man can 
operate four filters. The wear of the cloth is insignificant. 
The vacuum pumps hold a vacuum of 18in. to 20in. <{ 
mercury. At the Homestake mine, U.S.A., the slimes from 
the mill amount to about 1200 tons per day, and carry 3s. 41, 
worth of gold per ton. A trial plant on the Moore process 
recovered gold worth 3s. 4d., at a cost of 74d. for treatment, 
thus giving a net gain of 2s, 3d. per ton of slimes. The pro 
cess is also in use at the Buxton and Bodie mines, U.S.A., 
and two large plants are to be built in New South Wales. 
The apparatus is manufactured by the Allis Chalmers Com- 
pany, and the process is controlled by the General Metals 
Company. 








A KEY-WAY MARKER. 
THE accompanying illustration shows an ingenious insti u'- 
ment, made by Messrs. Baird and Tatlock, Limited, Londen, 
for accurately and quickly marking off the position of cam: , 


KEY-WAY MARKER 


excentrics, &c., on shafts, thus obviating the necessity of 
using templets. ‘he instrument comprises a brass frame, 
on which is mounted a slide S, at right angles to a line 
joining the points of the apparatus. A spirit level is placed 
at the top of the slide, as the apparatus must be kept in a 
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CIRCULAR PLATE 


The various handles and controlling levers have been 
placed in convenient positions, and the work can be handled 
with a minimum amount of trouble. 








TREATMENT OF GOLD SLIMES, 


An improvement in the cyanide process of gold recovery is 
the use of the Moore process as a substitute for decantation or 
filter press methods, being, it is claimed, more efficient and 
more economical. The Moore filter consists of a series of 
parallel rectangular frames 20ft. long and 4ft. high, covered 
with canvas on both sides. A suction pipe and two air pipes 
pass through the top of each frame. About twenty of these 
frames are attached to transverse channel bars on top, thus 
forming ore filter or ‘‘ basket,’’ with a filtering surface of 
about 2880 square feet. On top of the filter is a vacuum 
pump connected to the twenty suction pipes. The filter is 
slung from an overhead travelling crane, which raises and 
lowers it and carries it from one compartment of the tank to 
another. This tank has three compartments, containing 
slimes, or very fine ore, weak cyanide solution, and wash 
water. Beyond the last is an open space, where the wagons 
stand to receive the tailings. 


DRILLING MACHINE 


| horizontal position when being used. A scale G is fixed to the 
block M, and is divided so as to indicate the angles between 
| the known positions and those to be found. The circular arcs 
indicate the valve travel, and the horizontal lines the lap 


| plus the lead. The piece A is pivoted on to the block M 


at the centre of the arcs. Through A passes a pointer P, 
marked off to correspond with the diameter of the shafts. 
The pointer » is used for reading off from the graduated 
scale G, and always slides parallel to the pointer P. By 
tightening the thumbscrew, both the block and swinging 
piece A can be fixed in any desired position. Supposing it 
is required to find the positions of the excentrics on a 
crank shaft. The crank pin must be placed in its lowest 
position. The pointer p is set to the position on the 
graduated scale which gives the required lap plus lead, and 
also its travel. The swinging piece A is then tightened 
up. The pointer P is moved to the division number corre- 
sponding to the diameter of the shaft. The instrument is 
then placed against the shaft, care being taken to have it 
horizontal, and the moving block is pushed along until 
the pointer touches the shaft. This point is the centre of 
the key-bed of one excentric, and by doing the same at the 
other side of the shaft, the centre of the key-bed of the 
other excentric can be obtained. ; 
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THE FRENCH BATTLESHIP LIBERTE. 


On Wednesday, April 19th, the French first-class battleship 
Liberté was launched at the Ateliers et Chantiers de la Loire, 
Penhones, near Saint Nazaire. She is one of the five ships 


telonging to the Patrie class, and is sister ship to the Répub- 
lique. The Liberté has slightly more powerful machinery 


~ 











Fig. 1 


than the République, and there is also a difference in the 
secondary armament. Her chief dimensions are 133°5 m. 
(439}ft.) between perpendiculars, and the width is 24°25 m. 
(794tt). She has a normal displacement of 14,750 tons, and 
draws 274ft. of water. The illustrations given in Figs. 2 
and 3 show the ship on the ways, and Fig. 1 shows the 
vessel just entering the water. Her machinery consists 











Fig 2 


of three sets of triple-expansion engines, capable o 
developing 18,000 indicated horse-power, which drive three 
screws. Steam is generated in Belleville boilers of the usual 
type. Under ordinary conditions there will only be 900 tons 
of coal carried in the bunkers, but a maximum quantity of 
1850 tons can be taken if necessary. The ship has been 
designed to have a speed of 18 knots. The armament, com- 











Fig. 3 


pared with that of the Republique, has been greatly improved. 
The Liberté will carry four 12in. guns; ten 7°6 guns, instead 
of eighteen 6°4 guns, as carried on the République; twenty- 
six three-pounders and sixteen one-pounders. There will 
also be four torpedo tubes, two submerged and two above 
water. The vessel is particularly well protected. The 
armour consists of an 1lin. belt amidships and 6in. belt at 
the ends. 
belt. It is said that it would be almost impossible to 
penetrate the vitals at a range which would be probable in 


battle. The protection afforded here consists of a 10in. lower 
deck and a 3in. bow main deck. The conning tower has 
12in. armour on its forward face; 10in, armour in the rear. 
The four 12in. guns are mounted in two turrets, forward and 
aft, on the centre line of the ship. The vessel, when com- 
missioned, will carry a complement of 795 men. The 
estimated cost was 26,890,000f., which is equal to about 
£1,061,180, but the actual cost will amount to some 
27,710,000f., or about £1,108,400. 








MODELS OF SLIDE VALVES AT SOUTH 
KENSINGTON. 


| A case of models showing the construction of the leading 

types of expansion and plain slide valves that have been 
practically employed has lately been placed on view in the 
central hall of the Southern Galleries of South Kensington 
Museum. The models have been made in the workshop of 
the establishment, and reflect great credit upon it, as well as 
adding considerably to the high educational value of the 
machinery collection. Theyare in half sections, longitudinally 
of course, and fourteen in number. Those visible from one 
side of the case can all be moved together by cords and 
pulleys worked by a small handle at the visitor’s pleasure, 
the models on the other side being similarly workable. 

Taking the west side first, the nearest model of the upper 
series is an example of a piston expansion valve, on a scale of 
l1to3. In this form, both main and cut-off valves are of 
piston construction, the cut-off valve being situated within and 
coucentric with the main valve. The latter is a long tube, 
with ports formed through it near the ends, and packed with 
metal rings on each side of the ports; it slides within 
perforated liners tixed in the valve-chest, and is driven by a 
tubular valve-rod worked by an excentric. The cut-off valve 
consists of two pistons secured to a valve-rod which is driven 
by a separate excentric, a stuffing-box being provided where 
the internal spindle passes out through that of the main one. 
The cut-off is varied by altering the travel of the cut-off 
valve, increasing the travel giving a later cut-off. 

The next example is a copy, on a scale of 1 to 2, of the 
automatic expansion valve, patented in 1869, by Mr. A. K. 
Rider, of New Yerk. It consists of an elongated main valve 
with ports through it near the ends and having in its back 
a cylindrical recess, in which slides a cut-off valve whose 
edges, when developed, form the inclined sides of a trapezium, 
The edges of these back ports are parallel to the edges of the 
cut-off valve, so that by rotating the latter the amount of 
its lap is altered and with it the point of cut-off. This 
rotation is performed by the rise and fall of the governor 
acting on the cut-off valve-rod through a lever and link, or by 
a toothed sector gearing with a rack, as shown on the model. 

To Rider’s succeeds Meyer’s well-known adjustable ex- 
pansion valve,on thesame scale. It was introduced in 1842, 
by J. J. Meyer, of Mulhausen, and is an ordinary flat slide 
valve somewhat lengthened, with two admission ports through 
it equal in width to those in the cylindrical face. The back 
of the valve is finished as a valve face, and upon it a pair of 
expansion plates are fitted, which can so slide as to close the 
through passages at either end ; these passages are connected 
by nuts to a spindle having on it right and left-hand screw 
threads, and capable of being rotated by a wheel outside the 
steam chest. The effect of rotating is to alter the distance 
between the cutting-off edges of the expansion plates, thus 
increasing or decreasing the lap and giving earlier or later 
cut-off. The expansion valve-rod is prolonged through the 
end of the valve chest, and has a feather-way cut along it, 
so that it may be rotated, by means of a fixed hand wheel, 
t'urough the elongated boss of which it slides. The lap, or else 
the cut-off, at any time, is shown on a stationary external 
index. 

The first of the three lower models shows Paxman’s 
expansion gear, patented and introduced by Davy, Paxman 

, and Co., of Colchester, in 1885. It is a main slide valve with 
| through end ports, driven by an excentric, and working 
between the cylinder face and a stationary plate also having 
through ports, whilst on the back of this plate slides a double- 
ported cut-off valve. The variation of cut-off is performed by 
the governor through a link motion with two excentrics, so 
that the position of the link determines the advance and 
travel of the cut-off valve. This method differs from the 
others in that it is not the relative motion of the two valves 
which governs the cut-off, but simply the motion of the cut- 
off valve over the ports of a stationary plate. 

Hartnell’s expansion valve, shown on a scale of 1 to 2, 
is used by the inventor in connection with his governor for 
automatic expansion. The main valve has the ordinary 
through end ports combined into a single chamber provided 
with a multiple ported back face, upon which slides a gridiron 
plate driven by a separate excentric. In this way all the 
back ports are used in admitting steam at each end of the 
cylinder, whilst only a short relative travel is employed. 
The cut-off is varied by altering the travel of the gridiron 
valve, and this is effected by the governor moving a block in 
a rocking link, as shown in the model. 

The last example is a ‘‘back-plate expansion valve,’’ also 
on the 1to 2 scale. No inventor’s name is mentioned, but 
the type is stated to have been introduced in its simplest 
form so long ago as 1839. The main valve has ports through 
its ends, and a face on its back on which slides a flat plate 
driven by a separate excentric. In later practice the cut-off 
plate is also provided with ports, as shown in the model. 
Variation in the point of cut-off is effected by moving a block 
in a link rocked at one end by the expansion excentric, 
thereby altering the travel; the longer the travel the later 
being the cut-off. By connecting the block with a governor 
the degree of expansion employed may be automatically 
adjusted to suit the load on the engine. 

On the other side of the case are eight sectional models of 
the common slidé valve showing various modifications 
introduced since its original application by William Murdoch, 
1781-6, in his models of a steam carriage and an oscillating 
engine, both of which are in the Museum. As a sliding valve 
may continue its movement after it has closed any particular 





There is also a 3in. armour deck below the 1lin. | 


passage which it controls, it may be arranged to open or shut 
others. This facility led to its replacing the four-beat valves 
originally necessary in early double-acting engines, whilst 
its simplicity and quiet working soon led to its general 
adoption in all forms of thesfeam engine. The first of the 
models of plain slide valves shows the construction on a scale 
of 1 to 4 of the long D valve patented by W. Murdoch in 
1799, and deriving its name from the cross section resembling 
a letter D. The valve, now, of course, somewhat of a 
' curiosity, consists of a semi-circular tube enlarged at the 
ends and sliding on a flat face provided with a port at 





each end leading into the cylinder ; the valve is contained in 
a steam-chest of similar shape, into which at mid-length the 
steam is admitted, whilst the exhaust pipe is connected to 
one end. The valve itself divides the chest into two portions, 
leakage between which is prevented by hemp packing held 
in two recesses and cashed upon the enlarged ends of the 
valve by blocks adjusted externally by screws. The axial] 
hole through the valve leaves both ends of the chest in 
communication with the exhaust pipe, but across this hole 
is a bridge piece to which the valve-rod is secured. By this 
the valve is moved, usually by an excentric on the engine 
crank shaft, and in this way the ports in the cylinder are 
alternately placed in communication with the steam supply 
and the exhaust pipe. This valve is balanced as regards the 
steam pressure, and gives very short and direct passuyes, 
but from its length and shape is rather liable to warp and 
so become leaky. It was often of great size, especially in the 
early forms of the marine engine. 

The short D valve, on the same scale, follows the long |), 
In this latter modification two short semi-circular pistons 
are employed, connected by rods, steam teing admitted to 
the centre of the chest and exhausted from each end by 
separate pipes. In its action and system of packing it is 
virtually the same as the long D, but lighter and less liable 
to warp. In both forms there is a good deal of trouble in 
keeping the packing tight at the corners of the D. 

The common slide-valve used in the locomotive is ext 
shown as a model to a scale of 1 to 3, but is so well known 
that it is unnecessary to describe it. A curious point in its 
history is that it was patented in 1802, by Matthew Murray, 
two years before a locomotive ever ran upon rails. Since then 
it has been almost the only type of slide valve used in loco 
motive practive. The model shown has Richardson's relief 
frame, which is much used on American railways. Four 
bars are arranged in a rectangle and fitted into a recess 
formed on the back of the valve, the bars overlap at the eids 
and are notched into one another, springs holding them 
against the face of the steam-chest cover. When the bars 
are carefully fitted the pressure of steam holds them against 
the walls of the recess and against each other, so that steam 
cannot enter the enclosed area. The area of the balancing 
recess is usually -5 to ‘6 of that of the valve. 

Next comes the piston valve, also a very old invention, for 
it was used by Murdoch in models about 1781-6, and by 
Sharp, Roberts and Co., in bell-crank locomotives in 1833-4, 
It hardly needs description, being now so largely used, but, 
in brief, it consists of two pistons rigidly connected together 
and sliding in short cylinders having ports round them. The 
pistons may te solid, or composed of rings. The model, 
which is on a scale of 1 to 4, shows a valve with solid floating 
rings, as now commonly used owing to the slight wear of the 
faces. Valves of this kind are made for admission of steam 
at the inner or outer edges, but unless the waist is mad« 
tubular the ends of the chest must in some other way 
communicate. Such valves are perfectly balanced and 
require very little power to drive them, Short ports may lx 
obtained by placing the pistons a gocd way apart. 

Hackworth’s valve, patented in 1882, and skown on a 
1:4 scale, has a box at each end, faced over but pierced with 
ports corresponding with similar ports formed through an 
extended and overhanging cylinder face. Steam enters each 
of these boxes from below, and passing throvgh the outer 
ports, enters the cylinder through the inncr one. Th: 
system gives two steam openings similar to those of a double 
ported valve. It may be made triple-ported, but in either 
case it gives a somewhat lighter valve than the ordinary 
multi-ported slide, and is also partly balanced during the 
greater part of the stroke. 

Next comes Mr. W. C. Church’s valve, patented in 1872 
the scale is 1:3. Two distinctive features are apparent. 
One, largely anticipated by Mr. F. W. Webb in 1869, consists 
in making the valve circular and free to rotate in a bridle or 
loop formed in the spindle, with the object of preventing th: 
face from grooving or wearing unevenly. The outer edges of 
the steam ports are struck with a radius slightly greater than 
that of the valve, so that, though the ends of the ports open 
tirst, the lead is of uniform radial width. The second pecu 
liarity is a raised bearing in the centre of the exhaust space, 
to increase the bearing surface of the valve without adding 
to the area acted on by the steam pressure. Owing also to 
the top of the valve being perforated, steam is free to enter 
the recess above this bearing piece, so that the unbalanced 
area is reduced. 

Trick’s valve, shown on a scale of 1: 4, is a modification 
of 1854 in the locomotive slide valve. A passage is formed 
through the valve from end to end over the back of the 
exhaust opening, while the cylinder face is made shorter 
than usual and the steam port opening wider. These altera- 
tions secure that the valve, in its travel, overshoots the edge 
of the face, so that while admitting steam in the usual way 
at one end, there is also an admission from the other by the 
passage over the back. The valve gives the double and quick 
opening to the steam of a double-ported valve, without being 
so large and cumbersome, The model shown is fitted with 
a modern form of relief ring, consisting of three metal rings 
with coned surfaces fitting into each other, the upper rings 
are split and tongued, and the pressure of the springs at the 
back forces the rings outwards and so keeps them tight side- 
ways, in addition to holding the lower ring against the 
valve. 

A double-ported valve, on a scale of 1 : 5 completes the 
series, Valves of this type were introduced about 1856, when 
the simple flat valve had got to require too much power to 
drive it in large engines. By increasing the number of ports 
the travel of the valve can be reduced without contracting 
the port opening. The face upon which such a valve slides 
has two openings leading into each steam port, with the 
usual exhaust port in the middle, but there are also two 
transverse passages through which steam is being admitted 
to the inner port, opening at the same time as it is in the 
ordinary way by the outer one. These two ports give the 
same passage way as a single one open to twice the extent, 
whilss opening and closing are more promptly performed. 
These valves, being large, are usually fitted with relief frames ; 
the model shows one of the earliest forms, consisting of a 
ring fitted in a circular groove formed in the steam chest cover 
and pressed against the flat back of the valve by springs and 
adjusting screws. Tho ring is kept tight in the groove by 
soft packing compressed between the main ring and an 
auxiliary ring behind it, on which the springs act. 

The various types of slide valve just described are not yet 
in the official catalogue. Many other examples which are may 
be found close by, their numbers ranging from 157 to 185 in 
Part I. of the latest catalogue, that of 1901. The whole 
collection is a little to the left of the Rocket engine, and 
forms a most complete and valuable record of the progress 
made in this indispensable branch of steam engineering. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinwns of our 
iy pdb narod 





THE SAFETY OF THE NILE DAM, 
sin,—1 fear that Mr. Davis has taken umbrage at something 
in wy letter in your last issue. If so, 1 much regret it, nothing 
being further from my thoughts than to wound his feelings in 
any way, and if | appear to—in this letter—use any expression 
to which he takes exception, I trust he will attribute it to in- 
sufficient command of Janguage, and not to a desire to impart 
ill feeling into a scientific discussion. ‘ : 
| have re-read Mr, Davis’ letter of May Sth. It is certainly 
stated that the sketch design is of an exaggerated form, but itis 
not clearly stated that it isso far exaggerated as to be outside a 
e construction, and as your correspondent entered into 


sib! : 
perce regarding the strength of the toe, | think I may be forgiven 
for regarding it as put forward as—in some sense—a “‘ practical ” 


jesign. ; 
a Shink Mr. Davis has misunderstood me, and at some risk of 


appearing unkind I will, with your permission, put my meaning 
in another form, as follows:—Any structure may be shown to be 
weak in some respect when not masked by the provision for other 
weaknesses in a different part of the structure. 

It is waste of time and money providing for stresses which 
become negligible when other points of weakness are dealt with. 

Thus—in the case in point—if the sketch had been drawn so as 
to provide for the weakness obvious at the foot of the top section, 
| think it will be found that this process will lead to a very con- 
siderable thickening of the toe at the point «, leading to a great 
reduction in horizontal tension at the base. 

I think also Mr. Davis has misunderstood my last paragraph. 
This referred wholly to horizontal sliding of the base on its seat. 
For practical purposes | think the living rock may be considered 
as inelastic—vertically-.as compared with the toe of the dam. 
This being granted, it follows that before a crack can open in the 
base, due to horizontal tension in the under face, this face must 
necessarily slide on its bed, because the base must spread, This 
‘spreading ” is, I maintaiu, resisted to a greater or less extent by 
the friction of the faces, 

In this connection I may point out that in a series of papers by 
Lieut.-Colonel Bucknill, published in xgincering some twenty 
years ago, the author stated that the ordinary rules of friction 
were quite inapplicable to the case of submarine mine sinkers, and 
gave it as his opinion that the greatly increased resistance to 
sliding was due to the roughness of the sea bed. 

In our case we have a bed which is purposely left very rough, 
and which must offer a considerable resistance to any such hori- 
zontal spreading, and this resistance must be a considerable factor 
in preventing the initiation of the crack shown in Mr, Davis's 
sketch, and I suggest that this resistance will materially increase 
the factor of safety shown by his calculation. 

As regards springs in the foundation, I am yuite aware of the 
desirability of allowing for these at times as regards the stability 
of the dam, but I do not at all see how they put the dam into the 
condition of a tank floating in water. It could only be partially 
fulfi'led if the water were at approximately equal levels above and 
below the dam. 1! look on the roughness of the foundation bed as 
equivalent to joggle pins resisting the tendeacy to slide horizon- 
tally. If the dam were light enough it might float off these pins, 
bat can it’! If it cannot float off them it must shear them or the 
dam. or the living rock, horizontally, before tension can be pro- 
duced in the bottom face. As regards the factor of safety shown 
by Mr. Davis as 4-7, I do not understand whether he disputes the 
safety of the theory of the ‘‘middle third,” I gather that he 
does not, 

If | am correct in this, and that he would allow the line of 
resistance to lie on the down-stream boundary, then the factor of 
safety against overturning would be only 1-5. There appear to 
be many dams standing now, after many years’ service, with little 
more than this, and it appears to me unnecessary to cavil at the 
provision of about three times 48 much, in other parts, as being 
iasufficient, 

Lastly, *‘ The proof of the pudding is in the eating.” 

\ dam admittedly weak and conforming closely to a sketch of 
an exaggerated type has not failed and that although in point of 
design it emb. died pretty well every possible defect short of bad 
masonry—-in the way suggested by Mr. Davis. It appears to 
follow that there must be some other force tending to neutralise 
the stresses described by your correspondent. If an admittedly 
purely mathematical examination of the question is made, these 
forces are quite as worthy of consideration as others. 

Angmering, May 20th. Gro. T. PARDOE, 





AMERICAN RAILWAY SPEED, 


Sip,—Your readers have heard from time to time for some years 
past of the Atlantic City flyers, and perhaps a short notice of their 
latest exploit will not be without interest. At the Railway Con- 
gress at Washington some days ago I ventured to express to Mr. 
Voorhees, first vice-president of the Philadelphia and Reading Rail- 
road, my regret that an excursion to Atlantic City was not 
included in the regular congress programme. ‘Bring your 
friends along and we will give them a run,” was the prompt 
reply. Unfortunately engagements were already for the most 
part fixed; but on Sunday, May 14th, five of us accepted 
the courteous invitation—Mr. Ellis, of the Metropolitan: Mr. 
Wedgwood, of the North-Eastern ; Mr. Drummond, of the South- 
Western; M. Laurent, of the Orléans Railway; and myself. 
We found waiting for us at Camden an ordinary train of five cars, 
with seats for 360 passengers, and weighing, I was told, 230 
American (2054 English) tons: The engine was one of the regular 
“Atlantic” type employed on this service, with wide anthracite 
burning fire-box and boiler pressed at 2251b. Its weight was 
given me as—engine 180,0001b., tender 140,000lb. The tank 
carried 6000 galls. (American) of water. 

The distance from Camden to Atlantic City is 554 miles. The 
engine started with a bound almost like an electric car. The third 
mile out was covered in 56sec. For the first 16 miles the line 
climbs slightly, but almost continuously. For 2} miles of this, 
however, there is a gradient of 1 in 143 against the train ; but we 
covered the last six miles up-hill in 5 min. 1 sec.—say 72 miles an 
hour. Then we began to run. Here is the record for successive 
miles—sec., 47, 44, 45, 45, 45, 43, 43, 43, 43, 41, 41, 40. 41, 408, 
10, &c.—mile after mile at 90 miles per hour, or close on it. In 
the end we ran to the dead stop at Atlantic City in 44 min. 20 sec., 
an inclusive speed—our French friends describe it accurately as 
“commercial speed ”—of well over 72 miles per hour. The times 
were, I may say, taken with a split-seconds chronograph, one of us 
calling the posts, a second working the watch, and the third 
recording the times. They may, | think, be substantially relied on. 

Onour return, Mr. Voorhees told us we were to run easy, and 
not attempt to better the ordinary booked time of the express 
trains, which is 48 min. But he kad reckoned without his host. 
Theengineer, itappears, was much dissatisfied with the morning run ; 
his engine had not steamed freely, and at one point the pressure 
had fallen to 160 Ib., so he went at it with a will. We neglected to 
time with equal minuteness, but when we stopped there was no 
doubt that we had’ done the 554 miles in 42 min. 33 sec., the fastest 
time on record by pearly'a minute. One of our party, who 
diligently kept count by himself, believed he got one mile in 
37 sec., but was not prepared to be positive. But, in any case, 
55} miles, start to stop, in 424 min., run in perfect comfort with- 
out a single shock—I constantly walked along the cars while we 
were running at full speed—is a performance that none of us is 


likely to forget. It formed a fitting climax to a fortnight of con- 
stant American kindness. 


train seating 360 passengers at ordinary fares—4s, 2d. single, 
7s, 3d. return—is no faddists’ toy ; and four such trains run every 
day in the summer, besides numbers of others hardly less fast, and 
an equal ber of passengers, I sup , are carried at much the 
same speed by the rival Pennsylvania route. Since I last saw 
Atlantic City, half-a-dozen years ago, it has grown out of all know- 
ledge. Its permanent population of some 35,000 is said to rise to 
about 150,000 in the height of the season. London is three times 
as big as Philadelphia, and Brighton is only 50 miles away. What 
Brighton would grow to with a service of third-class expresses in 
three-quarters of an hour I hesitate to guess, but at least the 
Brighton shareholders would not, I think, snffer. Let me add that 
I am well aware that the Brighton Railway has a crowded line and 
complicated junctions, but the difficulties are not all on one side. 
The Atlantic City flyers cross the streets both of Camden and 
Atlantic City on the level. Out in the open country the line is 
unfenced and the road crossings entirely unprotected and 
unwatched, yet accidents do not happen, and the trains run year 
after year so punctually that a man might set his watch by them. 
New York, May 15th, W. M. Acwortu. 








SCREW PROPELLERS, 


Sin,—Colonel de Villamil’s letter in your issue of the 19th inst. 
is full of admirable points; in fact, he unveils his ideas, and puts 
his notions into plain English. He says that the propeller cannot 
push water backward. Presumably he means that a screw, if 
properly proportioned, when driving a ship, thrusts against the 
water, whose resistance is measured - the weight of the water, 
due to its head, and is able to take advantage of this condition, 
after it—the screw—has produced another condition, being that of 
cavitation on the front of the blade. If this is his idea, then he 
must believe the aa joa to be a screw, pure and simple, working 
in a fluid nut without slip. 

As an argument, let me assume that a given propeller of, say, 
15ft. pitch drives a vessel at on may? less 33 per cent. of this, which 
involves positive slip, Obviously the propeller, in one revolution, 
has, due to its piteh, traversed through the equivalent of 15ft. of 
water, but has only moved the vessel 10ft. Now it is quite impos- 
sible for the propeller to throw backward 5ft. of solid water, but it 
is quite feasible to say that it has slipped it—that is, returned 
it, by squeezing, from the thrust side to the front. How anyone 
can imagine differently I cannot understan’, therefore I am in 
accord with the Colonel, if he means this, because he contends that 
the velocity of feed is V + 8, and that there is no further accelera- 
tion when it leaves the propeller. /’e Rankine’s paper of 1865, if 
I read his intention aright it is that ‘‘ the best propelleris one that 
drives the least water astern at the slowest velocity,” and this must 
be one that acts as a perfect screw and drives no water astern, and 
therefore with no velocity. 

This brings us to the fact that a propeller cannot be anything 
but a screw ; which, if properly made and driven at the correct 
speed, with a disc area of blade sufficiently large which, when 
pressed upon by a head of water, will be found equal to the task of 
propelling a vessel at the same speed as the pitch of the screw, 
when the resistance of the vessel is a measure of the disc area of 
the screw blades » the pressure of the water due to its head 
above the centre of the shaft—this being the mean head, relative 
to the diameter of the propeller. 

Mr. Staunton lays stress on ‘‘a perfect vacuum” obtained on 
the forward face of the blades. 

Now there is a law which proves that when a superivr pressure 
is discharged into an inferior one, a point is reached when the 
inferior pressure is 58 per cent. of the superior; at which the 
velocity of How is neither increased or decreased, even with the 
help of a perfect vacuum. 

If we have vacuum on the forward side of the blade—no matter 
how little it may be—it must be evident that the head water above 
the movement of the blade must be divided, and as this movement 
is continuovs, so far as the propeller blade is concerned, then we 
have a body of water behind the blade which presses with its full 
force, due to the column of water up to the surface of the sea, 
and on the other side a partial vacunm. Then action and reaction 
being equal and opposite, the thrust of the propeller blade is 
equal to the resistance of the ship, and as the screw is a constantly 
acting force, even as a piston, so the movement of the ship is 
constant, if the other conditions are rightly provided for. 

Mr. Staunton says that cavitation is a powerful factor in screw 
propulsion, Asa fact, a screw could not move a vessel if cavita- 
tion did not take place. With these facts before his eyes, I am at 
a loss to see why he—Mr. Staunton—-talks about corrugated faces 
to obtain increased sea speeds. If we keep on long enough we 
shall get daylight down to the dark depths of the screw’s action, 
and by its light we shall be able to define the action of a pro- 
peller to be that of a screw, and nothing but a screw ; and when 
we arrive at this point all the mysteries of screw propulsion will 
fade away—and then the millennium of steamship speeds! 
Coventry, May 22nd, JOHN BATEY, 


Sir,—I do not think that anything would be gained if I took 
further part in a controversy the precise nature and object of 
which I do not understand. I may, perhaps, do a little good, 
however, if I ask your correspondents at what they are driving ’ 
Colonel de Villamil, I understand to say, denies that water under- 
goes acceleration in passing through a rotating screw. What is 
the practical result of this discovery! Is it of any use whatever ! 
In what way are we to modify the shape and dimensions of pro- 
pellers in order to get better results ’ 

Take, again, Mr. Staunton. He seems to think that I pin my 
faith in some tension theory to which I have no claim whatever ; | 
have not even named anything of the kind. I assert that if a 
mass of water is ‘accelerated, no matter how, it will offer a resist- 
ance to acceleration, whether it is in a vacuum or at the bottom of 
the sea, which is fixed in amount by its mass, its final maximum 
velocity, and the time, and the reaction of the accelerating effort 
gives us the thrust on the horseshoes in the thrust bearing. Minor 
agencies affect the result, such, for example, as the density of the 
sea water. But none of these matters need further discussion, at 
least so far as I am aware. 

Let me, for the sake of argument, concede that Mr. Staunton’s 
views are quite correct, and ask him, as I have asked Colonel de 
Villamil, what follows! In what way are we to seek for greater 
efficiency than that already obtained! Can any of your corre- 
spondents tell me what kind of propeller, what shape, pitch, 
blade surface, | can adopt for an entirely new small steamer with 
a displacement of about 260 tons, and 200 indicated horse-power, 
maximum draught aft 11ft.! She is a good model. I myself do 
not know within half a knot what I can get out of her. Is it 
possible that some of your correspondents, who write so learnedly 
about the action of propellers, can help me ‘ 

Mr. Staunton seems to be reviving the old corrugated blade 
which was tried years ago without success. Like the increasing 
pitch, it came to nothing. 

| knew Mr. Griffiths very well indeed when I was a young man. 
It was always a pleasure to hear him talk-about propellers. I have 
never forgotten a statement which he: once made, to the effect that 
the difference in efficiency between a bad and a good propeller is 
not more than 10 per cent., always provided that the centre of 
the propeller was occupied by a Griffiths boss. 

If your correspondents really desire to promote the science of 
steamship propulsion I can do no better, in retiring for the present, 
at all events, from your correspondence es, than advise them 
to carry their views into — by designing a propeller or two 
embodying the results of their investigations, 

May 22nd. SUPERINTENDENT ENGINEER. 





Sirn,—Suppose a ship is moored to the quay and the engines 
started ahead, if water is not pushed back, then it would be inter- 
esting to know where it is pushed to. 





These flying expresses undoubtedly pay. A 


One word more, 


most marine engineers believed it did when I was “at sea twenty 
ears ago—it is evident that the nut gets pushed back, more or 
ess, according to resistance offered by the ship. 

Something surely has to go—the ship or the water (nut), chiefly 
the ship—if it can. Of course, my ideas are old-fashioned, and | 
am unable to give any formulz, but I have known many ships built 
by the best firms which failed to give satisfactory results on trial 
trip with the original propeller designed for the ship, and after 
propellers of different pitches and diameters, running at different 
speeds, had been tried, one would be found that gave the best all- 
round results, 

I believe it may be truly said that two ships of exactly the same 
dimensions and design, on the same load line, &c., and engines 
practically in duplicate, will with similar propellers give very 
different results on a voyage, mathematics notwithstanding. 2» 

Therefore it appears to me that Phe rar crise Engineer 
with his ‘‘ empiric rules” would probably be able to design a pro- 
peller that would enable a cargo to be carried at a cheaper rate, 
than if he used all the formule or theories in existence. 

And that is what practical men want. 

Farnborough, Hants, May 20th. 





C. K, H. 





THE FIRST BESSEMER-MUSHET STEEL RAIL, 


Sir,—In reading Mr. E, P. Martin’s very interesting presidential 
address to the Institution of Mechanical Engineers, | notice that 
he refers at length to Bessemer’s great invention. He says— 
alluding to the first Bessemer steel rail rolled :—‘‘ It is of great 
interest to note that this rail was made without the addition of 
apy manganese.” May I point out that R. F. Mushet claimed to 
have made the first steel rail, with the addition of manganese / 

Mushet in his book, ‘‘ The Bessemer-Mushet Process,” says :— 
‘*Tt was also essential to Mr. Bessemer’s successful carrying out 
of his t invention that he should be able to remove the 
occluded oxygen. Now I knew that metallic manganese would 
effect this, and I had that metallic manganese, in alloy with iron, 
as found in spiegel ; I therefore added, to some of the Chelsea- 
Bessemer metal made from Blaenavon pig iron, 3 per cent. of the 
purest spiegel, and fused these ingredients together.” After some 
trials, Mushet melted se tely Bessemer scrap and spiegel in a 
Sheffield type of crucible melting furnace, and then mixed them 
together while molten. 

To use his words :—‘‘ After the Bessemer scrap arrived from the 
Ebbw Vale Ironworks, I c ed sixteen melti ts with 441]b. 
each of the cut up metal, and when well melted I had 3 lb. melted 
spiegel poured into each pot. The contents of the sixteen pots 
were then poured into an ingot mould, the ingot was sent to Ebbw 
Vale, and was there rolled at one heat into a perfectly sound 
double-headed steel rail. This was the first steel rail of perfected 
Bessemer-Mushet metal ever produced.” 

Early in 1857 this rail was placed in situation at Derby Station, 
and was not taken out until June, 1873. During its life of sixteen 
years 1,252,000 detached engines and tenders at least had passed 
over it in safety. In 1868 Mushet discovered ‘‘ Mushet” or “‘self- 
hardening” steel, which is more —— associated with his 
name, but I think his services should not be forgotten in connec- 
tion with Bessemer steel. 


Sheffield, May 23rd. Frep. M, Osnorn. 





PATENTS BILL. 


Str,—Permit me to call the attention of those of your readers 
who are inventors to a Bill which is before Parliament, and which, 
if it passes, will prevent them availing themselves of expert 
engineering, electrical, chemical, or other similar assistance in pre- 
paring their applications for patents. 

They will thus be forced to obtain this assistance through patent 
agents at an additional expense. 

An attempt to pass a similar Bil! was made by the Chartered 
Institute of Patent Agents some years ago, but it was withdrawn 
after it had been considered by a Committee, who. ia their report, 
stated very decisively their opinion that an inventor should not be 
compelled to employ any particular class of agent, or any agent at 
all, and that it would be most undesirable to create a monopoly in 
such matters, which is precisely what this present Bill is seeking 

do. : C. CrossLey. 

London, W., May 24th. 





LOCOMOTIVE FIRE-BOXES, 


Sir,—With reference to your article +- ‘° Locomotive Fire- 
boxes,” having had a large amount of experience in the repairing 
the same for a number of years, 1 may say that 1 quite agree 
with your remarks witb reference to the small amount of water 
space that engineers of to-day allow in fire-box waterways between 
the frames. It is my opinion that with a 4in. waterway instead of 
a 24in. or 3in., that the sides of the fire-boxes would last a great 
deal longer. Speaking from experience, I may say that out of 
ten boilers that I have under my care at the present time six of 
them require new fire-boxes, owing principally to the very bad 
condition of the side sheets. In conclusion, 1 think that a 4in. 
water space would help to make the fire-box last a great deal 
longer than it does at the present time. 


May 22nd. ANON, 








CATALOGUES. 


Dick KERR AND Co. Limited, Abchurch-yard, Cannon-street, 
London.—Circular No, 107 is devoted to light railway rolling 
steck, and is a very complete work on this subject. 

Ropert W. BLACKWELL AND Co,, Limited, 59, City-road, London. 
—-We have received from this firm a wall calendar composed of 
large monthly sheets on which are illustrated ‘‘IfE” circuit 
breakers and switches. The sheets are well printed and the dates 
are sufficiently large. 

‘Lone ARM” System Company, Cleveland, Ohio, U.S.A.—This 
is a pamphlet in which is fully described the ‘‘ Long Arm” system 
for the preservation of ships by electrically operated doors and 
hatches. In case of emergency this system closes its power doors 
and power hatches from a central station on the bridge of a ship, 
without endangering anyone by sudden closings, and in such a 
manner that the power remains with the man at any door to re 

open it quickly for escape or for passage on duties. the door 
reclosing automatically. 

CAMBRIDGE SCIENTIFIC INSTRUMENT Company, Limited, Cam 

bridge.—The Fery Radiation Pyrometer is the subject of this 
pamphlet No. 30: These instruments can be used for temperatures 
from 500 deg. Cent. up to the highest temperatures known—even 
7800 deg. Cent., the temperature of the sun, having been measured 
by means of them. ‘heir indications are based on well ascertained 
specific properties of definite materials; the thermo-electric forces 
of a copper constantan couple; the maximum temperature to 
which the couple is exposed being approximately the boiling point 
of water, so that the values of the readings obtained are not liable 
to change. 

Henry BALFour AND Co., Limited, Leven, Fifeshire.—This 
catalogue deals with the Taylor concrete mixer, which is of the 
non-continuous pattern, each charge of material pepe measured 
and mixed separately. A half-yard machine, end or side delivery, 
will, it is said, produce ten cubic yards of concrete pér hour, and 
if fitted with a friction hoist and crane, the mixer can produce 15 
cubic yards per hour. A one-yard mixer can produce, in ordinary 
working, 22 cubic yards of the be | best concrete in an hour, at a 
cost for labour of about 4d. to 5d. per yard. The machines are 
made either stationary or portable, and of capacities varying from 





If a propeller still acts as a screw working in an elastic nut—as 


4 to 14 cubic yards, 
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THE COUNTY COUNCIL STEAMERS. 


Iv will be remembered that the construction of the thirty 
Thames passenger steamers for the London County Council 
was divided equally between the Thames Ironworks Company, 
of Blackwall, Messrs. J. I. Thornycroft and Co., of Chiswick, 
aud Messrs. Napier and Co., on the Clyde; each firm to build 
ten boats. A profile and plan of these vessels appeared in our 
issue of December 2nd last, and an illustrated description of 
the propelling machinery to be fitted to them was given in our 
issue of the 23rd of the same month. 

At the date first referred to, the work on the boats building 
at Blackwall-was being rapidly pushed on, and by the end of 
March of the current year seven had been launched, and the 
machinery for them was rapidly drawing to a finish at the 
company’s works at Greenwich and Deptford. Since then 
work on them has been continuous, and they are now all com- 
pleted and ready for the Council to take them over as soon 
as they require them. 

These ten boats have been given the following names :— 
Purcell, Vanbrugh, Boydell, Brunel, Morris, King Alfred, 
Alleyn, Carlyle, Sloane, Gibbon. ‘The first was launched on 
the 24th February last, and the last one on the 20th ult. 
The first boat completed beirg the Boydell, ran her official 
trials on the measured mile in Long Reach on the 5th of the 
present month, four runs having been made, when an average 
speed was attained of 133 miles an hour, 360 horse-power 
being indicated by her engines, making 63 revolutions a 
minute when that speed was realised. The boat was drawing 
2ft. Qin. of water and carrying 25 tons of deadweight 
to represent coals and passengers. 

The following are the results attained at the official trials 
of the new London County Council river steamer Boydell, 
made on the 5th of May, 1905 :— 


teadings on 

_ — : 

. | Steam 
Boiler | ae 
steam. | at | Receiver. 


ist mile 114 


2ud mil 112 


8rd mile 


4th mile 115 


Totals 453 
Mea s . 113-25 | 108-75 | 16-275 


The ncrmal speed of all the boats when on service will be 
ten miles an hour, and the revolutions of engines to give that 


speed will be 45 per minute. The boiler in each boat is one 
of the marine return-tube type, worked at a pressure of 115 lb. 
per square inch, forced draught on Howden’s system being used. 

Each boat has accommodation for 500 passengers, there 
being room for all above deck or below, seating being pro- 
vided for 162 on deck and 90 below. The cabins are heated 
by steam radiators, and lit electrically. As a provision 
against accident by collision or otherwise, each boat is con- 
structed with four water-tight compartments in the hull. All 
have run satisfactory trials at their full load draught, Of the 
ten built at the Thames Ironworks, seven have been engined 
at the company’s works at Greenwich, and three by the ship- 
building department at Blackwall. 

Four other steamers are under construction on the Thames 
for the Council’s fieet at the shipyard of Messrs. G. Rennie 
and Co., Thames-street, Greenwich, three of which are 
already launched, and the fourth will shortly be so. These 
vessels, the names of which are Rennie, Marlowe, Pepys, 
and Christopher Wren, are all of the same dimensions as 
those building at Blackwall, and are fitted with the same 
type and power of engines and boilers, which are, however, 
being made at the Scotts Engineering Works at Greenock. 

At a recent private trial of the Rennie, a mean speed of 
13-4 miles an hour was attained, with 851b. steam pressure 
at the boiler; very little vibration being experienced at the 
full power of the engines, which was about 350 indicated 
horse. 

The passenger accommodation and method of warming and 
lighting the cabins are identical in all the boats built for the 
Council on the river. 

We illustrate the Vanbrugh. 








BUILDING BY-LAWS. 


A CORRESPONDENT recently drew attention to the diffi- 
culties which he has experienced with the London County 
Council in their anxiety to enforce the provisions of 
the London Building Act. The protest which he makes 
against interference with his right of building by the 


principal local authority bears a close analogy to that , 


which is being sounded throughout the country against 
| local by-laws generally. There are some indications, how- 
ever, that the power of county and district councils to insist 
upon the observance of unreasonable by-laws may soon be 
checked. In @ new measureaffecting public health, which is 
now before the House of Lords, there is a clause which 
empowers the Local Government Board to disallow by-laws 
on the application of five ratepayers, and not only that, but 
giving to the Local Government Board an authority to sub- 
stitute for an unpopular by-law some other provision. The 
Board may require as a safeguard from purely obstructive 
tactics a sum not exceeding £50 from applicants inviting 
their interference, in order to meet the expenses entailed in 
any inquiry which the Board may deem desirable. In indi- 
vidual cases it may be a hardship to have to find this sum, 
but we anticipate that where there is a question of principle 
involved, and the interests of a large number of persons are 
at stake, there will not be much difficulty in producing the 
necessary guarantee. It is also proposed to exempt from the 
operation of any by-law now or hereafter in force within any 
county district in regard to the structure of walls, founda- 
tions, roofs, floors, chimneys, cr hearths, or in regard to the 
sufficiency of space in respect of ventilation, or as to notices, 
plans, or sections, any building which is not a factory or 
public building, situated not less than 15ft. from every 
boundary of its curtilage. The same exemption is pro d 
in cases where the height exceeds 15ft., if the building is 
situate at a distance from every boundary of the curtilage 
at least equal to the height, and also at a distance from any 
| other building of not less than 30ft. A similar indulgence is 

extended by the Bill to a public building or factory if but one 

storey in height, and without any gallery. Even if the build- 

ing be within the prescribed disthnce when abutting on a 

street, the circumstance will not exclude it from the exemp- 


the Four Miles, 





Vacuum Revs. Patan 
Tuta's 
o2~«SCt ~ 868-5 
27 376-0 
370-3 
21-£6 356-0 
1472-6 


868-1 


88-26 


706-8 


19° 
26-91 76-45 22-06 176-7 


63-25 





tion, provided that no part of the building is within that 
distance from the centre of such street. It is added that 
nothing in the Bill is to effect an exemption from by-laws 
relating to drainage or water-closets, ashpits or cesspools. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

AFTER the strongest representations have been made to the 
Postmaster-General by several commercial bodies, on the disloca- 
tion of business in Australia by carrying the wails under the 
poundage system, an arrangement has now been made with the 
Orient Company again to take up the running. This will nowgive 
the regular weekly service, the Orient Company’s boats alternating 
with those of the Peninsular and Oriental Company. The hitch 
occurred through the Orient Company demanding a subsidy of 
£140,000 rer annum, while the Postmaster-General was not 
prepared to offer more than £100,000, It is significant of the 
insecurity provoked by Federal political tendencies, when the 
Orient Company, in accepting a subsidy of £120,000 per annum to 
provide itself against uny loss that may be caused by future 
legislation, has stipulated that Parliament will authorise the 
increase of the subsidy proportionately to any additional expense 
or loss it may cause. 

Although it has been proved that the local manufacture of 
locomotives in New South Wales would result in a price that is 
prohibitive, the parliamentary labour representatives are still 
insisting that the Government should undertake the order so as 
to find work for the unemployed in the engineering trades. 

At the time of the inquiry into the cost of manofacturing 
locomotives by the Government, it was pointed out that unless the 
workmen would agree to follow the practice of other countries, 
such as taking work on piece-work, one man running more than 
one machine, &c., they could not compete with other countries, 
This they absolutely refused to entertain, as being against their 
tenets of trades unionism. 

Australia has at last been seized with the importance of the 
industrial uses of the motorcoach. A company in Tasmania started 
with the importation of a number of the Chelmsford steam omni- 
buses. The Victorian Government has since decided to experiment 
as to the adaptability of motor omnibuses round Melbourne, and are 
placing orders for four steam and two petrol omnibuses. Seygral 
private persons have applied to the various municipal authorities 
round Sydney for permission to run motor omnibuses in the various 
districts. 


“ As feeders to railways, both as regards passengers and x 
there should be no better place in the weeks = e this sno 
for with the sparsely populated settlements up country, the traffic 
is in many instances insufficient to admit of the building ot a 
railway, or at any rate to support the orthodox rolling stock upon 
it, and yet, with the constant cry that people should go upon the 
land, no inducement is offered to assist the people to get the 
proceeds of their cultivation to market. Motor car service jp 
these country districts to take the produce to the nearest railwa 
centre, will be the salvation of Australia far more than any othe, 
spasmodic industry. 

A railway steam motor has been ordered by the South Australian 
Government from Kitson and Co., Leeds, as an experiment on the 
up-country lines in that State. The carriage will be capable of 
holding nine first-class and thirteen second-class passengers, and 
will be titted with the Westinghouse brake and lit with Stone's 
electric light. 








PuysicaL Society or LonpoN.—A meeting of the Society will 
be held on Friday, May 26th, at the National Physical Laboratory 
Bushy House, Teddington, by invitation of the director, Dr. 
Glazebrook. The laboratory will be open from 3.30 p.m., and, in 
addition to inspecting the general work of the laboratory, the 
following special demonstrations have been arranged :~ (1) * The 
Specitic Heat of Iron at High Temperatures,” by Dr. Harker; 
(2) ‘* The Measurement of Small Inductances,” by Mr. Campbell ; 
(3) ** Two New Optical Benches,” by Mr. Selby. Council meeting 
at 5 pm. 

INSTITUTION OF NAVAL ARCHITECTS : SUMMER MEETING, 1905, 
We are informed by the Council of the Institution of Naval 
Architects that it has been decided to hold this year an ordinary 
summer meeting in London, on Wednesday, July 19th, and the 
two following days. There will be two morning meetings, at which 
a re will be read and discussed ; and there will, among others, 

papers on subjects relating to the Royal Navy as it existed in 
Nelson’stime. Visits will be paid in the afternoons to some of the 
principal shipbuilding and engineering works in the neighbourhood 
of the metropolis, and to one or two liners. The Nava! and 
Shipping Exhibition, which is now being held at Earl’s Court, and 
the collection of Nelson relics at the Royal United Service Institu. 
tion, will doubtless prove of interest to members. It is hoped also 
that permission may be obtained to visit Portsmouth Dockyard. 
A conversazione, to which ladies may be invited, will be given by 
the Institution on one of the evenings of the meetings. : 

THE Royau METEOROLOGICAL Society —At the monthly meeting 
of the Royal Meteorological Society, which was held last Wednesday 
afternoonattheSociety’sroomsin Westminster, Mr. R. Strachan read 
an interesting paper on ‘‘The Measurement of Evaporation.” He 
pointed out that the rainfall evaporation and percolation are related 
to each other, and that rainfall 1s commonly considered to form the 
sum of evaporation and percolation. Although it is not possible to 
make evaporation and percolation the subject of experiment, 
except at a very few observatories, he thought that an empirical 
rule should be obtained which would enable one to estimate the 

robable amounts of each. By using the meteorological data pub- 
ished for the Royal Observatory, Greenwich, he had calculated 
the probable evaporation for the year 1898. The results obtained 
agree very closely with the observed evaporation at Camden-square, 
and also at Croydon. A a by Dr, John Ball, of Cairo, 
on ‘‘A Logarithmic Slide Ru e for Reducing Readings of the 
Rarometer to Sea Level,” was afterwards read a the Secretary. 

Quick SicNaL-Bripck Erection.—A smart piece of work was 
carried out on Sunday, 14thinst., on the London and South-Western 
Railway. Pneumatic ny is being installed between London 
and Salisbury, the signal arms being carried on steel bridges, span 
ning two to five sets of rails. The contractors for these bridges are 
Messrs. Aston and Son, of London. In the case under notice one 
of their gangs of ten men, with their foreman, started work at 
5.40 a.m., on one of these bridges, weighing with its two trestles 
and the tackle used for erecting, 74 tons. The material was taken 
off the trucks at Farnborough sidings, and loaded on to hand 
trolleys. It was then taken by hand up the line to Sturt-lane 
Junction, a distance of 1900 yards. The trestles and bridge were 
erected and all bolted up ready for riveting, the tackle re-loaded 
on to the trolleys, and taken back to Farnborough sidings by 
10.30 a.m., thus taking, from start to finish, four hours fifty 
minutes. No mechanical power was used, the hoisting of the 
girder was done by means of a single mast, fitted with wire rope 
gear, which, of course, had to be set up and rigged on the site, and, 
taking into consideration that several trains passed over the line 
in the time mentioned, causing delays of at least some minutes 
every time, it seems a very creditable performance. 

THe INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM 
LocaL Section,—The report of the Committee of the Birmingham 
Local Section of the Institution of E'ectrical Engineers for the 
session 1904-05, which was read at the annual general meeting held 
on Wednesday, 10th May, appears to be very satisfactory. There 
have been seven general meetings held, at which five papers have 
been read and discussed. The first meeting was devoted to the 
address of the chairman, W. E. Sumpner, D.Sc., who chose for 
his subject ‘* The Use of Iron in Alternating Current Instruments.” 
The other occasion on which no paper was read was May 10th, tho 
annual general meeting. The meetings have been held in the 
buildings of the University, by kind permission of the University 
Council. The members visited the works of Messrs. Siemens 
Brothers, Limited, of Stafford, on March 15th, and Messrs, The 
General Electric Company, Limited, Witton, on May 10th, The 
average attendance at the meetings was fifty-seven, or about 
17 per cent. of the total number of members in this section, The 
memership shows a satisfactory increase. On May 18th, 1904, 
there were 253 members of all classes, as compared with 293 on the 
10th of May of this year, an increase of 35. The number of 
members has decreased by 3; there are 17 more associate 
members ; the number of associates shows a decrease of 7 ; and 28 
new students have been added tothe roll. The expenses incurred 
by this Local Section have been defrayed by the Institution. Mr. 
R. Threlfall, F.R.S., has been elected chairman for the ensuing 
session, and Mr. R. A. Chattock has been appointed vice-chairman. 


BELFAST SHIPBUILDING.—There have been no launches from 
Belfast yards during the past month. In Harland and Wolff's 
South yard there are five ships on the stocks, all in an early stage 
of construction, while in the same firm’s North yard two large 
boats, one of them a Holland-American liner, will be ready for 
launching at an early date. In the fitting-out basin good progress 
is being made on the Americk, for the Hamburg-American Company, 
and the Bologne, for the same company, and the Aragon, for the 
Royal Mail Steam Packet Company, are nearing completion. The 
Aragon will be delivered to the owners in June, and is expected to 
sail on her maiden voyage to South American re on 14th July. 
The Royal Mail Steam Packet Company, of London, which has 
been prominently before the public of late in connection with the 
West Indian mail contract, is having two more first-class passenger 
and mail steamers built in Belfast. They will have a tonnage of 
about 10,000 each, and will be on similar lines to the ‘on. One 
of the new steamers is being built at Messrs, Workman, k and 
Co.’s yard, and will be named the Araguaya, and the other by 
Messrs, Harland and Wolff, and will be named the Amazon. It is 
interesting to note that with the completion of the new steamers 
the total number of ships which the Royal Mail Steam Packet 
Company has had built in Belfast since the beginning of 1904 will 
be six, the other three, the Pasana, Pardo, and Potero, having 
been launched last year. The first named was built at Messrs. 
Workman, Clark’s and the other two at Harland and Wolff’s. The 
s.s, Bangor is receiving a general overhaul by Harland and Wolff, 
and the Philadelphian, after having a large number. of her plates 
above the water-line on the port side replaced, has been dry- 
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RAILWAY 


ACCIDENTS. 





We give below an instructive table showing the accidents which occurred durin 


in the United Kingdom and the United States. 


the last quarter of 1904 


The former are taken from the official Blue-book, the latter 


from the quarterly Bulletin of the Interstate Commerce Commission. The table includes accidents to passengers 
and servants, but in the case of the American figures the servants not on duty are omitted. 


Comparative Statement of Accidents on Railways, United Kingdom and United States, Three Months ended 





















































December 31st, 1904. 
United States. United Kingdom. 
Class of accident. Passengers. Employés. Total. ag Passengers. | Employés. | Total 
ae re oe ee : : tsi is we) WE 
|Killed.| Injured. Killed.| Injured. Killed. Injured.JKilled.| Injured. Killed, Injured. Killed, Injured. 
DS TD, | Sten siaiasiaan | 
Collisions ... «+ «+» ee| Sh | 899 | 117 | 1,089| 168 | 1,988] — | 110 | 2 gh abt hk char 
Derailments «4. w+ | 2 495 55 395 | 57 8900} 5 9 | 4 8 | 9 108 
Miscellaneous train acci-) 
Gents: cis’? dee: ke | _ 36 17 884 | 17 420} — Dae, gr 4 5 
Total train accidents .... 53 | 1430 | 189 | 1,968,242 3,298) 5 205 7 | 987 | 12) 242 
: : | } | 
Coupling and uncoupling — —_ 71 832 71 832 | — — 3 |} 1588 | 8 | 158 
While doing other work! 
about trains or attending) | 
toswitches ... ... ...| — 73 | 3,178; 73 | 3,178) — ss ot lg 563 | 88 | 563 
Coming in contact with) 
overhead bridges, struc-) 
tures atsideof track,&c., 4 5 22 301 26 306 | — —_ 2 13 2 13 
Falling from cars or engines } 
or while getting on or off 45 489 181 2,566 | 226 8,055 21 455 4 131 25 586 
Other causes... ... ...| 12 453 | 801 2,905 | 313 3,358 | 15 162 | 59 206 | 74 368 
Total (other than “train, ave 
accidents ’’) ... ... | 61 947 | 648 9,782 | 709 10,729 | 36 617 | 106 107# 142 1688 
Total, all causes 114 2377 | 837 11,650 | 951 14,027 | 41 822 = 118 1108 = §=:156 1930 








THE METRIC FALLACY.* 
By Freperick A. HALsey, 


1 SHALL have very little to say this evening about the merits or 
the demerits of the metric system, my aim being rather to show the 
difficulty of displacing a system of weights and measures which 
has become incorporated in manufacturing industry. The pro-metric 
forces are made up chiefly from the ranks of scientific men, while 
the anti-metric forces are made up chiefly from the ranks of con- 
structors and manufacturers. An explanation of the reason why these 
parties look upon this matter so differently is, I consider, the most 
important matter connected with this controversy, and I shall 
endeavour to give such an explanation, and to show that because 
of the radical difference in the use of weights and measures by 
these two parties, the scientific man’s experience and opinions have 
no application to the manufacturer's problems, 


SCIENTIFIC AND INDUSTRIAL MEASUREMENTS CONTRASTED, 


The scientific use of measurements consists in measuring existing 
things; the industrial use of measurements consists in making 
things to certain sizes. Inthe scientific use we have given the thing 
of which we find the measure. In the industrial use we have given 
the measure to which we make the thing. 

Parallel with this difference we find this division of sentiment, 
for between those who measure things and those who make things 
is the line of cleavage. Such a broad clear line of demarcation 
seems to me a very significant thing, and instead of dismissing 
opposition to the system as due to ignorant prejudice, fanaticism, 
and blind partisanship, as is habitua!ly done, it seems to me to be 
more in accord with the spirit of science to examine the difference 
between these two kinds of measurements in order to determine 
if therein there may not lie a satisfactory explanation of the 
rms attitudes of these two parties, and this I shall endeavour 
0 ao, 

A typical illustration of the scientific use of weight and measure 


is found in the chemist’s balance. ‘The chemist places a substance - 


upon one pan of his balance, and proceeds to balance that substance 
with his weights and his rider. ‘This is the exact opposite of the 
grocer’s use of his balance, for the grocer places his weight upon 
the scale pan first, and proceeds to balance that weight with the 
required amount of material. This weighing out of a specified 
amount of material by the grocer is closely analogous to the 
making of things to specified sizes, and by comparing these two 
kinds of weighings we may quickly pass in review the salient points 
of difference between scientific and industrial measurements. 

The chemist has given a mass of material of which he finds the 
weight ; the grocer has given a weight of which he finds an equal 
mass of material. The chemist finds the weight of a given mass ; 
the grocer finds the mass which has a given weight. The chemist 
finds the weight, but the weight is the very thing which 
he grocer has given in advance. Each, in fact, finds what 
-he other has given, and each has given what the other 
finds. The weight found by the chemist is a matter of pure 
accident ; that is, while, like everything else, subject to the laws 
of Nature, it is, so far as his individual control of it is concerned, a 
matter of simplechance, The weight used by the grocer, on the 
other hand, is a matter of deliberate choice, This power of choice, 
this ability to say in advance what the measurements shall be, is 
the turning point in this whole matter. The constructor always 
has it, the scientist never, and hence they differ upon this subject. 
This is my thesis, 

_ Comparing the apparatus used by the two parties, we naturall 

find that each is adapted to its pc Bory The chemist sets out A 
find any weight whatever within the range and capacity of his 
apparatus, His balance is therefore fitted to find any possible 
fractional weight down to the minutest difference under which the 
beam will turn. The grocer’s weights, on the contrary, have no 
reference to the sensitiveness of his scales, but only to the wants 
of his customers. From whatever standpoint we examine these 


two kinds of weighings, we find them the exact opposites of one | 


another—and this regardless of their relative accuracy, which is 
a difference of degree only. 

If the chemist’s balance is sensitive to the tenth of a milligramme, 
he is equipped for dealing with ten thousand fractions of a gramme, 
but under the exercise of his power of choice this great number is 
cut down in the case of the grocer to three—one-quarter, one-half, 
and three-quarters of a pound, or of an ounce, as the case may be, for 
he deals with no fractions whatever but these. It is not 
surprising that a system of notation which is satisfactory when 
dealing with three fractions fails 10 be satisfactory when 
dealing with ten thousand. It is not surprising that when 
dealing with ten th fracti requir ts develop 
which are absent when dealing with three, and this is exactly 
the situation. The chemist has chosen to use decimals because, 
for the miscellaneous fractional quantities with which he deals, 
vulgar fractions would be hopelessly cumbersome; while for 
the few fractions with which he deals, the grocer finds them 





entirely satisfactory—decimals being, for his quantities, the more | 


cumbersome. 

: Summing up, then, we find the basic differences between these 
wo kinds of weighings to be, that while the chemist deals with 
many fractions, the grocer deals with but few, and, what is much 
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more important, that while the weights determined by the chemist 
are matters of accident, the weights used by the grocer are matters 
of deliberate choice. 

These differences run through all scientific and industrial 
applications of weightand measure. Thescientist always measures 
things as they are ; the constructor always changes them to sizes 
which are required. The measurements of the former are always 
matters of chance ; the dimensions of the latter are always subject 
to deliberate choice. The scientist, like the chemist, must always 
be prepared to deal with all possible fractional values ; the con- 
structor, like the grocer, deals with a few selected fractions only. 

It is the starting point of all organised manufacture, that of the 
many possible sizes, but few shall be actually used. _ Measuring to 
thousandths of an inch only, we might have between lin. and 2in. 
a thousand diameters of screw thread. As a matter of fact, of 
standard threads we have but eight, while of standard shafting we 
have but four, and of standard pipe but three. These few sizes 
correspond with the grocer’s few weights, and like them they are 
the result of this exercise of choice. Like the grocer, the con- 
structor deliberately chooses these few fractional sizes, and discards 
all others, saying he will not use them, except, of course, when 
necessity compels, and even then he uses but few of the many sizes 
that he might use. This limitation of mannfactured things to a 
few of many possible sizes characterises all branches of manufacture, 
and has always done so. We see familiar examples of it in our 
wearing apparel. Our collars, cuffs, shoes, hats, and gloves, all 
illustrate the same principle. 

The measurements which result from scientific observation form 
the data on which calculations are based ; while the constructor’s 
dimensions are the results of his calculations, these calculations 
being undertaken in order to obtain them. To this rule there are 
some real and more apparent exceptions, and if anyone is disposed 
to quibble, Iam opening wide the door ; but, broadly speaking, it 
is true that scientific measurements enter calculations at the 
beginning, while the constructor’s dimensions appear only at the 
end of bis calculations. To simplify calculations the arithmetical 
notation in which the former are expressed is therefore a matter of 
large importance ; while for pu: of calculation the notation in 
which the latter are expre is of very small importance, 
and this is increasingly evident when we consider again the 
result of this exercise of choice, for the constructor seldom uses the 
exact results of his calculations. He must choose between a 6in. 
and an 8in. pipe, as he must choose between a 10in. and a 12in. 
I-beam. For smaller work the English system constructor chooses 
the nearest eighth or sixteenth of an inch, as the metric system 
constructor chooses the nearest tenth or fifth of a centimetre. 
Now just how calculations are to be simplified by choosing the 
nearest tenth in preference to the nearest eighth—the choice being 
made after the calculations are finished—has never been satisfac- 
a shown, 

‘The primary object of a system of weights and measures is to 
weigh and measure,” not to facilitate calculations, and if we 
were charged with selecting a set of sizes for use in manufacture, 
our first consideration would be their suitability for the purpose, 
the arithmetical notation in which they are expressed being 
entirely secondary. ‘The series of sizes resulting from the binary 
system of division is in the highest degree satisfactory, while the 
series resulting from the decimal system is unsatisfactory. Regard- 
ing these two systems of division simply as giving systems of 
sizes, and without regard to any system of notation, the binary 
scale is distinctly superior, while the binary system of fractions is 
entirely satisfactory so long as we are at liberty to choose for 
use the sizes which they express, but no longer. So long as we are 
at liberty to choose one-half, one-quarter, one-eighth, and their 
multiples of an inch or of a pound, so long do the fractions one- 
half, one-quarter, one-eighth, and their multiples form an entirely 
satisfactory system of notation—far more so than their decimal 
equivalents, but the instant this power of choice is removed and 
we have to deal with miscellaneous divisions, these fractions become 
hopelessly impossible. Hence the constructor who has this power 
of choice keeps these fractions, while the scientific man, who is 
without it, discards them. It seems to me the tremendous 
importance of this power of choice should by this time be apparent. 

It should be noted, however, that the binary scale is unsatisfac- 
tory for scientific use, not because of any inherent defect, but 
because it is yoked to our decimal system of notation, with which 
it is out of harmony. I presume there is not a person in this 
audience who does not know that as a basis of notation ten is an 
unfortunate choice—better than nine or eleven, but not to be com- 

with eight or twelve. When dealing with all possibl 


divides his foot into tenths for purposes of surveying—that is, 
measuring. For purposes of construction he divides his foot into 
incheslike everybody else. For an explanation of this, go back tomy 
initial illustration of the chemist and the grocer. The civil 
engineer divides the foot of his levelling rod into tenths, because 
when using that instrument, like the chemist, he things 
as they happen to be; he must be prepared to measure any 


possible fractional di ion ; his are primary 
measurements which enter his calculations at the beginning. They 
are thus subject to all the conditions of scientific measurements. 
On the other hand, he divides the foot of his construction scales 
into inches, because when using these instruments he, like the 
grocer, uses but few fractional sizes which are subject to deliberate 
choice. He has deliberately changed the divisions of his measuring 
scales, because he has found it advantageous to do so, and he has 
just as deliberately left his construction scales unchanged, because 

e has found no advantage. in the change. - If a case had been 
made to order to illustrate the points I have been making, it could 
not ibly be more apt than this. 

Of course, what these things show is that things are out of joint 
—that it would be idle to deny. We have this perfect binary 
system of sizes yoked to our very imperfect system of decimal 
notation, and hence we find that usage vibrates toward or away 
from the use of decimals according as conformity with our system of 
notation, regardless of its merits or demerits, is or is not of para- 
mount importance. Were our notation based on eight instead of 
ten, what is now discord would become harmony, and in the last 
analysis the metric system is an attempt to secure harmony, but 
an attempt made through the sacrifice of the essentially good to 
the essentially bad. 


THE ANTI-METRIC CASE. 


Having shown why the constructor and the manufacturer do not 
favour the basic principle of the metric system, it remains to show 
why they actively oppose the introduction of the system as they do, 
a here, again, we shall find the explanation to lie in this funda- 
mental difference between scientific and industrial measurements. 
The opposition to this system arises from the fact that its adoption 
involves a complete change in this established list of sizes upon which 
all mechanical manufacturing is based ; it involves the discarding 
of the sizes which are shown by the lines on English scales and the 
substitution therefor of the sizes which are shown by the lines on 
metric scales, and there you have the anti-metric case in a nutshell. 
This difficulty is peculiar to industrial measurements ; there is 
nothing to compare with it in scientific measurements. 

To us this is the commonplace of commonpl , absolutely 
simple, perfectly obvious, painfully elementary, but it is exactly 
what we cannot get the scientific man to understand. You may 
search scientific pro-metric literature almost in vain for so much as 
a reference to this matter; you may search it absolutely in vain 
for any discussion of it which is entitled to be called by that name. 
One of the most pretentious defences of the system ever made is 
“The Metric System,” by Dr. F. A. P. .. Part 2 of this 
book is entitled, ‘‘ Objections to the Metric System Considered,” 
and it does not contain so much as an allusion to this objection, 
which is chief of all. Scientific pro-metric literaturé recognises the 
break in technical literature, and it discusses this very, very 
gingerly, though it does recognise it, and it also recognises the 
expense of new weighing and measuring instruments, learning to 
use them, and learning to think in the new units, and it recognises 
no other difficulty whatever. These difficulties, you will observo, 
are precisely what the scientific man would have to face were such 
a change impending in the scientific world to-day. They are not 
the beginning of the manufacturer's difficulties—they are the 
measurer’s not the maker’s difficulties. 

From the standpoint of the manufacturer this change in the list 
of established sizes to which things are made is almost the only 
thing worth discussing ; it is precisely the thing which scientific 
pro-metric literature does not discuss at all. And those who know 
so little of the subject that they do not even recognise the chief 
point at issue, speak as with the authority of a Moses, and tell us 
that our case is on ignorance and prejudice ; and when we 
resent it, they reprove us for our bad manners and our intemperate 
language. And all because this exercise of choice, resulting in a 
defined list of sizes to which things are made is foreign to the 
scientific use of weight and measure, and foreign to the scientific 
man’s conception of the subject. 

You will observe that the effect of such a fundamental change as 
this upon manufacturing industry is especially and peculiarly a 
manufacturer’s question; you will observe that it is not in the 
smallest degree a scientific question ; you will observe that there is 
nothing in the scientific man’s knowledge, training, or experience, 
to qualify him to speak with authority upon it. I have observed 
that his knowledge, training, and experience do not lead him to so 
much as recognise its existence. And yet for a century the 
scientific wor'd has presumed to assume charge of these matters, 
and to brand with ignorance all who differ from it. 











RELATIVE DirFIcULTY OF CHANGING Units OF LENGTH, WEIGHT, 
AND CAPACITY. 

This difficulty relates chiefly to measures of length. The easiest 
of all measures to change are those of capacity. Next comes 
measures of weight, which in some applications are as easy to 
change as are those of capacity, while in others they are as difficult 
tochange as those of length, and lastly, all things considered, come 
measures of length. As an example, go to the works of the Solvay 
Process Company, at Syracuse, N.Y., a company which has been 
heralded far and wide as having adopted the metric system. It is 
true that at its organisation that company did adopt the system, 
and it has continued to use the litre and the kilogramme without 
serious diffculty—without any difficulty if you so prefer it—but it 
has been compelled to abandon the metre. Why! Because units 
of weight and capacity in their chemical application are com- 
paratively easy to change, while units of length, in their mechanical 
application, are extremely difficulty to change. 

The experience of the world is the same as that of the Solvay Pro- 
cess Company. Itis a fact that the litre and the kilogramme are far 
better established in the world’s commerce and industry than is the 
metre. Of course, the average metric advocate does not know 
this, and when he is told he can see no significance in it, although, 
asa matter of fact, there is nothing in the whole history of the 
system that is more significant than this. 

I believe there is no instance in modern times in which a unit of 
length, once anchored in manufacturing industry or in titles to 
real estate, has ever been entirely supplanted. 

ILLUSTRATIONS OF THE PERSISTENCE OF OLD UNITts. 

Even the barleycorn is in wide use to-day, for the difference 
between the sizes of our shoes is a barleycorn. The State of Texas 
has been United States soil since 1846, but in those portions of the 
State which were settled by the Spaniards—how it is with the 
other portions I do not know nor does it matter—but in the 
portions settled by the Spaniards the common unit of land measure 
to-day is the Spanish vara. In Louisiana the corresponding unit 
is the arpent—the old French unit, which, in spite of a century of 
compulsory laws, is still current in France, and which, anglicised 








ractiona] values the first requirement is conformity of the system 

| of division of units with the established system of notation regard- 

less of its merits or demerits, and in his choice of decimal divisions 

the scientific man does not pass upon the fundamental merits of 

decimals, his decision being due to the necessity for this con- 

formity. The same necessity for conformity would be felt were our 
notation based on nine or eleven. 


THE EXAMPLE OF THE CIVIL ENGINEER. 

The metric party has frequently turned to the fact that the civil 
engineer divides his foot into tenths as an example of the confessed 
superiority of decimal divisions, but this citation, like most others, 
turns against them when properly examined. The civil engineer 








in prc iation, is to-day the common unit by which land is 
bought and sold in Louisiana. We have just completed the 
celebration of the centennial of the cessation of French sovereignt, 
in Louisiana, but the old French unit of land measure survives all 
the changes of a hundred years and is still well and hearty, thank 
= In the older parts of Philadelphia 100ft. and 3in. are to-day 
egally 100ft., because the surveyor’s chain with which the city 
was laid out was 3in. too long. Special tape lines are made for use 
in Philadelphia on which 100ft. 3in. are graduated as 100ft. 

The jin. United States or Sellers standard screw thread has 
thirteen turns per inch. Mr. Welsh, the original superintendent 
of the Westinghouse Air Brake Works, for some reason, now 
unknown, objected to an odd numbered thread, and he therefore 
adopted the Sellers standard, except that for the }in. bolt, he 
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adopted twelve threads instead of thirteen. This decision has 
proved to be a mistake and a nuisance, and the company would 
to-day be very glad to change it, but it finds itself powerless 
to doso. The immense number of brake equipments which are out 
all over the world, the constant call for renewals, repairs, and 
extensions, makes the simple necessity for continuity paramount 
above all other considerations. I know of no more significant 
example than this. This great company finds itself powerless to 
change the number of threads upon one size of bolt by one turn 
per inch, but our metric friends tell us that we can change every- 
thing, and almost without effort. 

The average observer in metric Europe finds that goods are 
commonly, though by no means universally, sold across the shop 
counters by metric units, and he concludes that the system is in 
universa! use ; but he knows nothing of what goes on behind’ the 
factory dcors, and he does not ask. He does not know, for 
example, that the very silk fabrics which are sold across the shop 
counters of Paris by the metre are made in the mills of Lyons by 
the aune, the denier, and the old French inch. He does not know 
that the cotton fabrics which are sold across the shop counters of 
Berlin by the metre are universally made in German mills by the 
English yard and the Eoglish pound. He does not know that the 
woollen fatrics which are sold throughout metric Europe by the 
metre are made with the help of ten different pounds and twenty- 
one different ells. 

Do you doubt my statements? Then I will read from a recent 
article in Z’Industrie Textile, by M. Paul Lamoitier, who is one of 
the collaborators of that paper, the author of important textile 
books, and a textile expert. Says M. Lamoitier:—‘‘ We are as 
much in the anarchy of weights and measures for the textile in- 
dustry as at the time of the Revolution, for we have the denier of 
Montpelier and of Milan for silk, with the aune as a unit of length. 
We have still the diverse standards of Roubaix, Fourmies, aad 
Reims, for worsted, the moque of Sedan, the livre, the quart and 
the sous of Elboeuf, the yard, for linen, &c.” 

Again, I will read from the preface of a recent Austrian textile 
book :—‘‘ The English system is at the present time introduced into 
the greater part of Europe, including Austria-Hungary, in North 
America, and in other countries. It likewise is the basis for the 
tariff on cotton yarn in Austria-Hungary, Germany, Greece, 
Russia, and Spain. This English system is also the basis for the 
following calculations—in this book—and we will refer to the 
French and international—metric—systems only for comparison.” 
It is to be understood, of course, that this reference to the use of 
the English system refers chiefly to its factory, rather than to its 
commercial use. 

The metric advocate knows nothing of this, nor of the hopeless 
tangle of confusion which is involved in the conjoint use of different 
systems of measurement, and, to illustrate this, I will read a descrip- 
tion of a recent German yarn table :—‘‘ The Austrian weaver runs 
his eye down the columns headed lish yarn number, until he 
reaches the line at the left of which is the set in threads per Vienna 
inch, and there he finds the weight in English pounds of the yarn 
he needs for 100 m. of cloth 100 cm. wide.” You will observe that 
there is nothing whatever in this table which is metric, except the 
dimensions by which the goods are sold, the mill units being 
entirely non-metric. 

Tn order that the last and the next quotations may be under- 
stood, the term ‘‘ yarn counts” should be explained. Yarn-count- 
ing or numbering is a system of denoting the size of the yarn in 
terms of its weight and length. The number or count of a given 
yarn indicates either the length of a fixed weight or the weight of 
a fixed length. We see every day examples of this in the case of 
spool sewing cotton. In case the units of length and weight are 
English, the yarn counts are English ; whereas if those units are 
metric, the yarn counts are metric. The yarn numbers are the 
fundamental units of the textile industry, and are at the base of 
all manufacturing operations and of all estimates and cost calcula- 
tions. The next example shows how a German textile manufac- 
turer determines the cost of a simple piece of cotton tape as wide 
as your finger :—‘‘ The reed is gauged by the number of dents per 
French line.. The yarn counts in both warp and filling are English, 
based on the 840-yard standard. The picks of filling are given as 
so many per French inch. The weight of the warp yarn is calcu- 
lated in metric grammes from the English counts, and extended at 
a price in marks per English pound. The length of the filling yarn 
is calculated per 100 m. of cloth from the picks per French 
inch, and the width in French lines, The weight of the filling in 
grammes is then calculated from the English yarn count and the 
lengthin metres. This weight in grammes is then extended at a 
price in marks per English pound.” The above quotation, which 
can be duplicated almost without limit, is not an illustration of the 
demerits of the metric system, but of the tangle of confusion 
which results from a mixture of systems. Either system would be 
good enough alone, but their mixture is intolerable. You will 
understand that this book from which I am quoting* is packed 
with facts of this kind, limitations of time preventing my picking 
out more than a few cases to make a connected story. 

The next illustration comes from Mexico, and shows the 
manner in which the value of a lead ore, carrying also 
gold and silver, is determined in Mexican smelters. ‘‘ When 
the ore contains 5 per cent. or more of lead, it is paid 
for at _1.cent U.S. currency per pound when soft Spanish 
lead is quoted in London at 13 a0 35 sterling per ton at 2240 
pounds. For each advance or decline of 1 shilling 3 pence in the 
London quotation, 1 cent U.S. currency per 100 pounds for lead 
contents will be added or deducted. The ore, however, is weighed, 
and deliveries are made in kilos,, and assays are reported per metric 
ton of 1000 kilos. The silver is paid for at 90} per cent. of the New 
York quotation, which is in U.S. currency per troy ounce. The 
gold, however, is paid for at 0-6269 dol. U.S. currency per gramme. 
Freight and treatment charges are 24-50 dols. Mexican currency 
per ton of 2000 pounds avoirdupois.” 

And this is in Mexico, where it has been illegal to use anything 
but the metric system for twenty-five years, and where the House 
Committee on Coinage, Weights, and Measures, were told that the 
system is ‘‘ working magnificently,” and the irony of it is that this 
information came through the Mexican Minister of Mines. 

When we point out cases of this kind, the metric advocates say, 
‘* But how much better it would be if they would use the metric 
system ;” that is, if they would use it exclusively, and to this we 
reply :—How much better it would be if they did not use it at all ; 
how much better it would be if this mistaken attempt to introduce 
it, which has done nothing but increase prevailing confusion, had 
never been made, 

I could give you a lot of things from Mexico, For instance, I 
was recently told in the office of Mr. Becker, the maker of chemists’ 
balances, that he is to-day called upon to supply chemists’ balances 
for Mexico fitted with the old Spanish weights, for they have three 
systems of weight and measure in Mexico. Their historic system 
is the Spanish, while the English system has been carried there by 
the resistless forces of trade and commerce, and superimposed 
upon both by force of law is the metric system. In Mexico to-day 
it is the usual practice to sell so many kilogrammes of lin. bariron, 
so many metres of ljin. pipe, so many square metres of lin. 
lumber ; and as regards pipe and lumber, the practice is paralleled 
in Germany, where wrought iron pipe is made and measured to 
English sizes, and lumber is also sawn to inch dimensions, 

Do these facts jar upon your conceptions of the wonderful sim- 
plicity of the weights and measures of metric countries? If so, it 
is because those conceptions are based upon the fairy stories which 
comprise the bulk of pro-metric literature—fairy stories of which 
the foundation is the baseless fabric of many, many dreams. For 
concrete illustrations of and object lessons in ‘‘ The Scientific Use 
of the Imagination,” read any piece of pro-metric literature. 

The entire metric case is based upon the tacit assumption that 
with the adoption of the metric system the old units will quickly 
disappear. This has never been the case, and there is no prospect 
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that it will ever be. The metric units are simply superimposed 
upon the old units. ‘‘ Nothing is so easy as to introduce a new 
unit of measurement ; nothing so difficult as to get rid of an old 
one.” The attempt to get rid of old units by the addition of new 
ones is simply an attempt to obtain the result of subtraction by the 
operation of addition, and we ought not to be surprised that the 
attempt fails. 

We have a perfect example of this in ou two tons. Many years 
ago the attempt was made to get rid of the 2240 lb. ton by adopt- 
ing the 2000 lb. ton, but somehow the cld ton persists in use, and 
to a much greater extent probably than most of this audience 
suppose—gross products, especially at wholesale, being commonly 
sold by the old ton, The result is confusion, and we frequently 
find it necessary to specify whether we mean the long or the short 
ton ; and in the absence of such specification, uncertainty con- 
stantly arises. 

The metric programme is to get rid of these two tons by adding 
a third—the metric ton of 22041b.—the metric theory seeming to 
be that two plus one equals one, whereas in these matters, like all 
others, two plus one equals three. ° 


(To be continued.) 











OBITUARY. 


THE death is reported of Mr. Charles Spencer, of Middlesbrough, 
who has been connected with the manufactured iron trade of this 
district for the last thirty-five years. He was well known in engi- 
neering circles on the North-East Coast. He was a native of 
Wales, and at one time was chief engineer at the Ebbw Vale Iron- 
works, In 1870 he was appointed to a similar position at the 
Stockton Malieable Ironworks, and afterwards he became manager 
of the West Stockton Ironworks, which position he held until they 
were stopped and dismantled some seven years ago. Since that 
time he has been chief engineer at Messrs. John Hill and Co,’s 
Newport Rolling Mills, Middlesbrough. 


Mr. Puitip Unwin ASKHAM, formerly of the firm of Askham 
Brothers and Wilson, Yorkshire Steel and Engineering Works, 
Napier-street, died on the 23rd inst. at his house, Psalter-lane, 
Sheffield. Mr, Askham, as a boy, was apprenticed to the late 
Sir—then Mr.—John Brown, at the Atlas Works, Sheffield. In 
1866 he began business in company with his elder brother, Mn 
John Askham, who survives him. They devoted their attention 
at the start chiefly to crushing and grinding machinery, after- 
wards adding the manufacture of tramway points and crossings 
—a department which greatly increased when electric traction 
was introduced. In March, 1903, the business of Askham 
Brothers and Wilson was sold to Messrs. Edgar Allen and Co., 
Limited, Imperial Steel Works, the decision to sell being brought 
about by the late Mr. Askham’s serious illness, After the sale 
he and his elder brother lived in retirement. Mr. Philip Askham 
was the commercial partner, and travelled widely over the king- 
dom and on the Continent, and everywhere was well known and 
highly respected. 








LEGAL INTELLIGENCE. 


GRAHAM, Morton AND Co., LIMITED, v. COMPAGNIE L’UNION DES 
Gaz.—Judgment in this action, which had lasted sixteen days, 
was given by Mr. Justice Grantham on the 15th inst. The judg- 
ment is too long for us to quote it at length, and, indeed, to give 
a detailed description of the case would take up more space than 
we can afford. We may say, however, that the plaintiffs were 
entrusted with a contract for the erection at Milan of four benches 
of retorts, containing in all 288 retorts, the contract price for 
which was £77,656. By the terms of the contract the benches 
were all to be tested by the defendants for thirty days, and the 
balance of the contract price, less £4000 of retention money, was 
to be paid by the defendants to the plaintiffs on the provisional 
acceptance of the installation by the defendants. e £4000 
retention money was to be paid to the plaintiffs two years after 
the installation had been provisionally accepted, subject to any 
inherent defects developing themselves during that period in the 
working of the furnaces. The plaintiffs made two claims—one for 
£1483 5s. 4d. and the other for £4000—together £5483 5s. 4d. 
The sum of £1483 5s, 4d. does not appear to have been disputed, 
but in answer to the claim for £4000 the defendants claimed to be 
entitled to large sums amounting to something like £70,000 for 
damages, because the plaintiffs had not fulfilled their contract. In 
his summing up the judge pointed out that during the construc- 
tion of the works the defendants’ engineers had reported that the 
work was being excellently done ; that the plaintiffs were anxious 
to fulfil their obligations and to spend their money lavishly to 
enable them to carry out loyally their contract with the 
defendants. ‘‘ Never,” said his lordship, ‘‘did such work receive 
such commendation by the persons for whom it was done during 
its progress, and after it was completed, asin this case. Yet, two 
years afterwards—or it may be a year or eighteen months after- 
wards—without the slightest complaint, until they were asked for 
the payment of money admitted to be due, and that had accrued 
to the plaintiffs, they accuse the plaintiffs of what amounts to the 
grossest fraud in the construction and erection of these works.” 
In his judgment the work had been well carried out and good 
material had been used. If the results obtained were not also 
good this was due, not to the installation as originally erected, but 
to the inferior coal employed, to the condition in which it was fed 
into the retorts, and to the ill-treatment which the work had met 
with during erection and after completion. The defendants were 
under heavy penalties to supply gas to the municipality of Milan. 
In doing this they had to face serious labour troubles, The 
original work of installation was only carried out under the 
greatest difficulty. Frequently what had been done one day or 
night was broken up immediately afterwards. Still, the work was 
finally completed, and in his—the judge’s—opinion properly 
carried out, and in such a manner as with coal of the proper 
quality to carry out the conditions of the contract. Defects, if 
there had been any, were not inherent defects due to faulty work- 
manship or design. He did not consider that there should be an 
reduction made in the amounts claimed by the plaintiffs, and, 
therefore, gave judgment for them on the claim and on the 
counterclaim, with costs on the higher scale. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
An extraordinary general meeting of the Institution was held in 
the hall of the Institution, 207, Bath-street, Glasgow, on Tuesday, 
23rd inst., at 8 p.m., when a discussion took place on the present 
Board of Trade Regulations for Certificated acc Engineers. 


INSPECTORS OF MECHANICAL TRANSPORT.—A vacancy now exist- 
ing in the establishment of Inspectors of Mechanical Transport in 
the Army Service Corps will shortly be filled by limited competitive 
examination held by the Civil Service Commissioners. Candidates 
desirous of being considered for this examination must be thoroughly 
competent mechanical engineers, having had regular occupation in 
some well established Pere ta in fitting, turning, erecting, mould- 
ing, and pattern making, for a period of not less than four years, or 
of three years in the case of candidates who have spent at least 
oue year at a technical college approved by the Army Council, and 
they must possess practical experience in mechanical drawing and 
designing. A good knowledge of electric machinery is desirable. 
Candidates must be over twenty-two years of age, and not more 
than twenty-six years on date of examination. Applications must 
reach the War-office not later than the 15th June, next. Further 
particulars will be given on application. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS continue fairly well engaged, though there is no great 

pressure of business. Foreign and colonial requirements are 

affording a good proportion of the current orders. Flattenin 
machines for straightening galvanised sheets are being ordered 
and some of the Government dockyards are inquiring for more 

werful ones for rare, pears a steel plates up to jin. thickness, 

veral of the electrical engineers are complaining of slack times 
but most of the motor car builders are well engaged. A consider. 
able quantity of work is in hand among the railway carriage and 
wagon builders. Of the engineering trades generally it may be 
said that the export business is looking up in several departments, 

The home demand this week for iron and steel has been only 
age A prea and quotations are with difficulty maintained at about 
42s, 6d. to 43s. for Staffordshire forge pig iron, = to 95s. or 100s, 
for best cold blast for chilled ro)l making and for other special 
purposes, Northamptons and Derbyshires are about 44s, to 45s,, 
with Lincolns 51s. 7d. Stocks are accumulating in producers’ 
hands throughout the pig iron trade, and agents complain of the 
difficulty of getting orders, In the manufactu iron trade 
marked bars are still £8, with Earl Dudley’s brand £8 12s. 6d.; 
whilst common bars move freely at £5 17s. 6d. to £6. Galvanised 
corrugated sheets are fairly firm at about £10 7s, 6d. for 24 gauge 
f.o.b. Liverpool. Steel is active, Sir Alfred Hickman, Limited, 
being well engaged upon the better classes of steel, and able to 
report prospects good. The general quotation for mild steel bars 
is £6 to £6 5s., with plates for bridge builders in fairly good 
demand at from £5 17s. 6d. to £6, 

Threshing machines are in good request on account of the chief 
wheat-growing districts of Europe, and also for Australia and 
South America. Some of the locksmiths of the district have 
large orders in hand for galvanised padlocks for the East. Gun- 
metal railway locks are also being turned out in large numbers, 
both for home and foreign lines. 

The financial result of the past year’s working of the Birming. 
ham Corporation trams has been very satisfactory, sufficient profits 
having been made by the department during the twelve months to 
pay not only the capital and establishment charges, but also to 
enable a sum of £ to be placed to the reserve fund. 

The United States Consul in Birmingham, Mr. Marshall Halstead, 
in a despatch published by the American Department of Commerce 
and Labour, refers to a new device for turning on and off incan- 
descent gas the same as electricity. He says it is a Swiss inven- 
tion, and a Birmingham firm manufacturing chandeliers, electro. 
liers, and gas and electric light fittings generally, received an 
order from the English owner of the patent for 10,000 of the new 
appliances. With an incandescent burner there is a pilot light, or 
a small light see a by-pass, and when the gas is turned full 
on it is lighted. here the key on a gas burner would ordinarily 
be, there is a small piston —a an opening corresponding to the 
openi in the fixture and in the burner. When the piston is 
forward the gas has communication with the burner, and is 
lighted by the pilot light, and when the piston is in the other 

ition the gas is shut off, with the exception of a small quantity 
or the pilot light. The piston is operated pneumatically, a 
small copper tube, about the size of a telegraph wire, running 
from the gas fixture, say toa point near the door of a room, so 
that a person entering the room can press in a plunger which is 
at the end of the tube, thus compressing the air and driving the 
piston at the fixture into the gas-opening position. 

It is stated that the directors of the Electric Railway and 
Tramway Carriage Works met at Preston on Thursday, and 
decided to purchase the Castle Carriage Company and the British 
Electric Works, which are situated at rman Shropshire, and 
Old Trafford, Manchester, from the Metropolitan Amalgamated 
Carriage and Wagon pace 1 f of Birmingbam. 

The rural district councils of Cannock and Lichfield have with- 
drawn their opposition to the passage of the Shropshire and 
Worcestershire Electric Power Bill through the House of 
Commons. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchestev.—The attendance on the [ron Change on Friday and 
Tuesday was rather below the average. Attention seemed to be 
centred on both days on the close of the ‘‘ squeeze” in warrants, 
but it appeared to have affected merchants here to a small extent 
only, many having ‘‘got out” before the position became very 
acute. Whether another ‘‘corner” will be engineered or not 
remains to be seen. In some cases it is said that even at present 
prices iron is well worth buying. At the fortnightly meeting of 
the Lincolnshire Association it was decided to reduce the price of 
foundry iron 1s,, and forge 1s. 6d. per ton. No doubt the close 
of the speculative deal in Glasgow has had something to do with 
this, but it will not affect the market, as the reduction has been 
already discounted so far as this centre is concerned. Meantime, 
the small quantity of Lancashire foundry iron on hand is firmly 
held. Staffordshire shows signs of weakness, but Derbyshire, 
both foundry and forge, remains steady, with makers fairly well 
booked forward. Scotch is again rather lower, except, perhaps, for 
Gartsherrie, and the demand here for this particular class does not 
seem very great. Hematite is dull, and business for unimportant 
lots only. Quotations may be still regarded as of a nominal 
character. Lancashire No. 3 foundry, 53s, ; Lincolnshire, 50s. 
to 50s. 6d.; Derbyshire, 52s. to 523. 6d.; Staffordshire, 52s. 
Scotch : Gartsherrie, 56s. 9d.; Glengarnock, 54s,; Eglinton, 
53s. 9d.; Dalmellington, 53s. 6d., delivered Manchester. For 
delivery at Heysham, Scotch is quoted :—Gartsherrie, 54s. 9d.; 
Glengarnock, 52s,; Eglinton, 51s. 9d. Forge iron shows little 

hange, the d d, with slight exceptions, continuing poor. 
Lancashire, 49s. 9d. to 51s. 9d.; Lincolnshire, 47s, 3d.; Derbyshire, 
48s. to 48s. 6d., equal to delivery Warrington. Finished iron is 
uietly steady. ‘ca bars, £6 5s.; hoops, £7 to £7 5s.; sheets, 

7 to £7 17s. 6d. Steel products rule quiet, plates being excep- 
tionally dull. English billets, £4 5s. to £4 7s, 6d.; German 
nominal ; hoops, £4 5s. to £4 10s., delivered Manchester. In copper 
the demand has been dullall the week, and sheets have a downward 
tendency, Other articles quietly steady. Sheets, £78 to £80 per 
ton ; seamless ooppes tubes, 10}d.; ditto brass, 8d.; rolled brass, 
7d.; copper wire, 8jd. to 9d.; brass wire, 7}d. per lb. Machine 
tool makers, millwrights, and textile machinery makers continue 
busy, and in. the last-named department orders are booked for 
many months ahead. 

The coal trade shows no improvement worthy to note, Engine 
slack and engine fuel generally are in sellers’ favour, but domestic 
and manufacturing coal is dull. On shipping account a fair trade 
is reported. Quotations are :—Best house coal, 13s. to 14s.; 
seconds, 12s, to 13s.; common, 9s, to 10s.; steam and forge coal, 
8s. 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 
7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s, to 5s, 9d. at 
the pit. Screened coal, 9s. 9d. to 10s.; unscreened, 9s, 3d, to 
9s, 6d., delivered Manchester Ship Canal. 

Under the auspices of its energetic president—Mr. Robert 
Matthews—the Manchester Association of Engineers is determined 
to maintain its best traditions. Early in July there is a proposed 
visit to Portsmouth Dockyard, and from returns sent in there is 
every possibility of a large attendance, and a successful and pleasant 
outing. 

(A o improvement can be noted in the hematite pig iron 
trade ; indeed, there is, if gy bgp a tone of further depression. 
Last week makers reduced the price of mixed Bessemer numbers 
to 58s., and this week they are down at 57s, 6d. net, f.o.b 
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Less business is passing between buyers and sellers, and if an 
improvement in demand is not soon experienced, it will be 
necessary to reduce the make of the district by blowing out or 
damping down some of the furnaces now in blast. The latter 
expedient will probably be resorted to, as the opinion is gene- 
rally holding good, both among makers and users, that a much 
fuller demand for hematite pig iron will soon establish itself. It 
is a remarkable fact that while there is a much weaker tone in 
the market generally, there are elements which point to a much 
better state of trade in the immediate future. Warrant stocks 
have been increased this week by 1000 tons, and these stocks 
now bulk at 21,415 tons. Makers’ stocks are also slightly higher, 
but deliveries are being made on contracts held some time ago. 
It is confidently anticipated that the demand for crude iron 
from steel makers will shortly be very much augmented. There 
are still thirty-three furnaces in blast. 

Iron ore is only in moderate roqaeet, and smelters are buying 
sparingly, but prices are steady at Ss. 6d. to’ 10s. per ton net at 
mines, 

The report is to hand this week of a find of iron ore at Park, 
which possesses some importance. Hitherto the workings in the 
iron-bearing region of this district have been confined to com- 
varatively shallow depths, but some time ago in Cumberland 
deeper borings were made, with the result that ore of a very high 
quality was found, even below what were considered worked out 
pits. The same thing has been done at Park, the Barrow Steel 
Company’s great mine, and it is intended to follow this company’s 
example at other mines in the district. The importance of the 
find is that it will give new life to the iron-mining industry of 
Furness at a time when the native supplies of iron ore were begin- 
ning to run short. 

Steelmakers have not booked many new orders lately, but they 
have tendered for some large deliveries of steel rails, and expect 
some important orders. Prices are steady at 107s. 6d. net f.o.b. 
for heavy sections. In shipbuilding material very little business is 
being done, but new orders are expected shortly. Other branches 
of the steel trade are quiet. 

Shipbuilders are still very quiet, but are busy preparing for what 
is expected to be a very busy time. 

H.M 8. Dominion, one of the King Edward VII. class of battle- 
ships, left Barrow on Saturday last for Portsmouth, calling on the 
way at Liverpool. She has undergone further trials, which proved, 
like her official trials, very satisfactory. She is ready to go into 
commission. 

H.M.S. Skirmisher, one of the Scout class built at Barrow, has 
proceeded to the Clyde to undergo her official trials, 

The exports of pig iron from West Coast ports last week were 
7027 tons, and of steel 9988 tons, making a total of 17,015 tons, in 
contrast with 28,975 tons in the corresponding week of last year, a 
decrease of 11,960 tons. The total shipments this year have 
reached 339,333 tons, in contrast with 292,888 tons in the corre- 
sponding period of last year, an increase of 46,445 tons. 

Coal and coke are quiet, and at cheap prices, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade continues pretty much as 
reported last week, the demand for house fuel getting less animated, 
while hard coal gets more active. In household sorts the metro- 
politan and Eastern Counties markets are not quite so severely 
affected as the districts close at hand, but values are weaker, with 
every probability of still lower quotations ruling ere long. Silk- 
stone coal, in the best qualities, is quoted at lls, to Ils. td. 
per ton; secondary sorts making about 9s. per ton; Barnsley 
thick seam house coal, in first qualities, is now at 9s. 6d. to 10s.; 
other descriptions, 8s, to 8s, 6d. per ton at the pits in owners’ 
wagons, 

The steam coal trade, of course, gets brisker as the Baltic ports 
continue to be more freely opened. There is every prospect, 
therefore, of good employment being found in the pits which 
supply this class of coal. South Yorkshire, indeed, is now and 
has been for some time about as well cff as any other coalfield in 
the country ; the average time worked per week being close upon 
fivedays. A very heavy weight of hard coal is being put on the 
market, and trade is done up to 8s. 3d. per ton, and sometimes a 
little more, secondary sorts fetching from 6d. to ls. per ton less 
than the figure quoted. In addition to what is sent to Hull for 
shipment to foreign markets, the demand for steam-fishing trawlers 
continues heavy. Railway companies are also taking good de- 
liveries on contract account. Stocks are, therefore, keeping low, 
and the outlook in this class of coal is encouraging. 

For slack and smudge there is an excellent request. Lan- 
cashire is still ordering very freely on account of its cotton mills, 
although there is rather less cal] from the Yorkshire textile fac- 
tories. The glass works have not been doing much of late, the 
adverse season, combined with keen competition from foreign rivals, 
having most unfavourably affected many of the glassmaking firms 
in this district. It is hoped that an improvement will take place 
this summer. Slack and smudge are freely sold, and stocks are 
thus kept from accumulating. 

The coke trade sustains the improvement already reported. 
North Lincolnshire and Derbyshire make good requirements, and 
prices are firmly kept up. For good material there is a brisk 
demand ; first samples of South Yorkshire smelting fuel making up 
to 10s. per ton ; washed coke fetching from ls, to Is, 6d. per ton 
more. These quotations may be accepted as top figures, but the 
fact that business is being done at these prices is a gratifying 
proof of the improvement which has taken place in coke during the 
last two months. 

The colliery developments throughout South Yorkshire con- 
tinue unabated, Sinking operations at the Frickley Colliery on 
Mr. Warde-Aldam’s estate have proceeded so satisfactorily that it 
is expected coal will be won before Whitsuntide. The miners 
already employed at the New Dinnington Colliery have become 
sufficiently numerous to warrant the Yorkshire Miners’ Associa- 
tion establishing a new branch there. These two new collieries, 
when in full operation, will take rank amongst the largest in the 
coal area, and add materially to the output of the South York- 
shire coalfield. 

In the iron market hematites are now «uoted as follows :— 
West Coast, 68s. per ton; East Coast, 63s. per ton; both less 
24 per cent. There has been very little fluctuation in prices since 
the beginning of the year, when West Coast hematites were at 
the same figure as they stand now, and East Coast only 6d. per 
ton less, Considerable orders were placed about the end of 1904 
in anticipation of good trade expected at the beginning of this 
year, and makers have not lowered their prices on actual busi- 
ness, The expected reduction in Lincolnshire iron was made by 
the ironmasters at their meeting on the 19th inst., the prices now 
ruling in Sheffield being 45s. per ton for No. 4 forge, 48s. 6d. for 
No. 3 foundry, and 47s, 6d. for No. 4 foundry. 

There is nothing new to report in the armour department, or in 
the marine and railway material trades, (Generally speaking, how- 
ever, inquiries are more active, and orders, if not very large, more 
frequent. In the steel trade several of the larger firms are now 
working fully six days a week in the Siemens department. There 
is not quite so large an output of Bessemer steel, but the demand 
for crucible steel, more particularly for the special hard steels for 
cutting tools, is fully maintained. 

The condition of the lighter trades of the city still leaves much 
to be desired. In several departments of the cutlery industry the 
employment afforded is very light, and the reports of travellers, 
more particularly in the home markets, afford little prospect of 
much improvement this summer. In several classes of the higher 
grades of cutlery one or two firms are doing very well in foreign 
markets, particularly in the United States, but even there the 

‘lines” in most general demand are almost entirely of home 


manufacture, with the exception of some specialities in which the 
Germans do a good deal of business. he silver and plating 
establishments are quite as badly off at most of the cutlery houses, 
the rule being diminished employment all round. There has rarely 
been a time for years when the general run of work in the silver 
and plating trades has been so unsatisfactory, and so far as one can 
judge there is not much likeiihood of any early change for the 
better. The ae requirements in electro-plate, &c., have 
partly been placed in Sheffield and Birmingham, the bulk of the 
work, it is understood, having gone to the latter city. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

ASSUREDLY the most prominent subject of attention this week in 
the iron and allied industries has been the termination of the 
‘*corner” in Cleveland pig iron warrants, In commercial circles 
little else has been talked about, and traders are anxious to know 
what is to follow, for as yet they cannot well form any estimate, 
seeing that they do not acer what the ‘‘ bulls” will do with the 
enormous quantity of pig iron with which they have been saddled. 
The ‘‘corner” worked most detrimentally to the interests of 
legitimate trade; indeed, since Easter it has almost paralysed 
regular business, and it has left things in a most anomalous condi- 
tion, which is not likely to disappear for some considerable time. 

The ‘‘corner” was brought about by a syndicate of speculators, 
more or less intimately connected with the iron and steel industries 
of this district. They acquired the knowledge that a number of 
the leading dealers in pig iron had sold Cleveland warrants 
heavily ahead without covering, as they believed that before 
the time came for fulfilling their obligations prices would 
decline, and they would be able to supply warrants bought at 
cheaper rates. The syndicate took steps to baulk them, 
however, for they bought up every ton of warrants that could be 
secured, so that the ‘‘bear” operators would have to come to 
them for supplies and pay whatever figure the ‘‘ bulls” chose to 
demand. These latter, as the time approached for the ‘‘ bears” 
to fulfil their obligations, ran up the prices of warrants quickly, 
until last week as high a rate as 55s, cash was reached, as com- 
pared with 49s. 6d, about Easter, when the contest became acute, 
and 43s. when the gamble began. In the meantime, however, the 
firms who were being ‘‘cornered” took steps to circumvent the 
‘* bulls,” and bought up Cleveland No, 3 iron wherever they could, 
putting it into Connal’s warrant stores at an unprecedentedly rapid 
rate, so that the stock, which was uuder 95,000 tons in the autumn 
of last year, has risen to over 490,000 tons, or five times as much. 
In order to get Cleveland iron into the store, they have brought a 
quantity back from Scotland. The ironmasters came to their 
rescue also, and practically denuded themselves of stock, while 
they actually sent into Connal’s lately a greater quantity of No. 3 
than their furnaces were producing. Furnaces which were 
making other kinds of iron were put upon Cleveland qualities, 
and the number of furnaces in operation was increased, while all 
the furnaces which were in operation were run to their utmost 
capacity, and the manager who got an undue proportion of the lower 
qualities out of his furnaces did not have an easy time of it. 
No. 3 had to be made by hook or by crook, so that it could be 
lodged in the public stores. The customers likewise in some 
cases had to go short in order that Connal’s stores might be 
increased, and ordinary consumers found it difficult to get supplies. 
The consequence was that 5000 to 6000 tons of Cleveland pig iron 
a day were sent into the public stores, last week over 30,000 tons 
were added, and the stock on Wednesday was 483,544 tons, an 
increase of 86,299 tons this month. 

The reason why the ironmasters sent such large quantities into 
Connal’s, thus helping to extricate the ‘‘ bears” from their critical 
position, was not that they loved this party more than the other, 
but because they would pay prices for the iron much better than 
anything which actual consumers could afford to give; in fact, 
shillings per ton more, and the temptation was too great to be 
resisted. Over 50s. was paid for No. 3 togo into the store, whereas 
ordinary consumers could not well give more than 45s. or 46s. 
Quantities of every brand of Cleveland pig iron except two have 
lately been lodged with Connal’s, whereas before the gamble began 
no more than two or three brands were to be found there, and 
brands are now in which have not been found there for years. A 
sea-going steamer has actually been employed in carrying pig iron 
from the ironmasters’ wharves to Connal’s wharf, and it is a matter 
of surprise how Messrs. Connal have tackled the immense quantity 
of pig iron that has been sent in lately. 

The result of these operations was that last Friday, when the 
time came for the ‘‘ bears” to fulfil their obligations, they were 
able to carry through most of them, and they had very much less 
to pay in the way of differences than had been looked for. 
Nevertheless, the ‘‘ bears” lost a good deal of money, though 
nothing like the aggregate mentioned-in some of the daily papers 
—over a quarter of a million—and for this limitation of their losses 
they had to thank the ironmasters, who, of course, did it for a 
consideration, and not out of philanthropy. Thus the “bulls” 
had the warrants tendered to them much more largely than they 
had looked for, and much more largely than they desired, and 
now they are saddled with nearly half a million tons of pig iron, 
which they must unload sometime, and the longer they keep it the 
more it will cost them, for the rent and interest will have to be 
added. There will now be a contest between the makers and the 
“bulls,” and whether the latter get out gainers cannot be 
estimated yet. It has been calculated that if they can dispose of 
the iron they hold at an average price of 47s. 6d., they will not 
lose anything. 

Last Friday Cleveland warrants were up at 55s. per ton cash, 
but on Monday sellers were offering them at 46s,, and on Tuesday 
45s, 3d. was accepted, but the decline was not unexpected when 
the ‘‘rig” terminated. No. 3 Cleveland pig iron was bought at 
50s. on Friday for prompt delivery, but on Monday 47s. was taken, 
on Tuesday 46s. 3d., and on Wednesday there was a rise to 46s. 6d., 
Cleveland warrants having risen to 45s. 104d. cash. The lower 
qualities of Cleveland pig iron have not moved much in price, 
but they did not rise in sympathy with No. 3. No. 4 foundry 
is at 45s.; No. 4 forge, at 43s.; mottled, at 42s, 9d.; and white, at 
12s, 3d. The question of the disorganisation of trade caused by 
the ‘‘ corner” was raised in Parliament on Tuesday. The query 
of Mr. Field was answered by Mr. Bonar Law, the Secretary to the 
Board of Trade, who has had practical acquaintance with the iron 
trade. It is not likely that legislation will be promoted to prevent 
such gambles, though the interference of Parliament put astop to 
gambling in bank shares. 

Hematite pig iron is somewhat easier in price, though it is not 
easy to see why it should be so. It can hardly have fallen in 
sympathy with Cleveland iron, for it did not rise in sympathy. 
Some of the makers still quote 55s. 6d. for mixed numbers, but 
consumers can buy at 55s. readily from second hands ; and 
No. 4 is at 51s. 9d. Rubio ore is at 15s, 6d. per ton, c.i.f. Tees. 

The pig iron shipments from the Cleveland district have suffered 
greatly from the late ‘‘corner” in pigs, and it is many years since 
they were so small in May. The iron has gone into Connal’s 
warrant stores instead of being shipped, but now that the ‘‘rig” 
is over the exports will increase, though probably prices will have 
to be lower before the Cleveland ironmasters can regain their 
old share of business with other markets. The quantity shipped 
this month has been 55,674 tons, as compared with 63,275 tons 
last month, 74,615 tons in May last year, and 79,804 tons in May 
1903, to 24th. It may be some time before exports are good 
again, because makers have no stocks upon which to draw; they 
exhausted their stocks in order to send their iron into the public 
stores, and iron for prompt delivery is now very scarce at the 
furnaces. In these circumstances it is on the cards that steamers 





will experience delay in getting cargoes, which is curious, see- 








ing that nearly half a million tons are held in the warrant store 
alone, but that stock is not available at present. 

In the manufactured iron and steel industries demand is quiet, 
and the slackness may in part be attributed to the dislocation of 
business caused by the gamble in pig iron, for buyers have thought 
it advisable to hold off until this was over. There have been no 
alterations in prices this week. 

The shipbuilders have to report a very quiet demand, and they 
have to devote themselves to the execution of the orders on their 
books which keep their yards fully employed. There is nothing 
to encourage shipowners to build new steamers. The same may 
be said of marine engineering, and the promises of the early part 
of the year are not being fulfilled. 

The North-Eastern Railway Company has put its men at the 
Wagon and Works Department at Darlington on five days a week, 
owing to the slackness of trade. 

Palmer's Shipbuilding and Iron Company at Jarrow has this 
week laid the keel of the first-class battleship Lord Nelson, whic’ 
will have a displacement of 16,500 tons. She and a sister ship 
building on the Clyde are the two most powerful battleships at 
present being built for the British Admiralty. The firm has 
erected over the building slip of the Lord Nelson a transporting 
and lifting gear of novel description. This is worked by electri- 
city, and its first work was in laying the keel of the battleship. 
The steel works of the company are still laid off by the strike of 
gas producer men, who have been off for a month. 

The coal trade is inanimate, more particularly the steam coal 
branch, which should be very active at this season of the year. 
The export demand is very disappointing, and German competition 
and the coal tax restrict it a good deal; in fact, the collieries, 
especially in Northumberland, are very irregularly employed. 
Small steam coals are scarce and rather dear, that being due to the 
poor output of large coal. It is a good many years since the coal 
trade, as a whole, was so dull and unsatisfactory, and the best 
steam coals can be bought at 9s. 14d. f.o.b., while best gas coals 
are down to 8s, 14d. f.o.b., and murs are in excess of require- 
ments. Furnace coke has not fallen in value in sympathy with 
Cleveland pig iron, as it did not go up with it, and for medium 
qualities 15s. 6d. per ton delivered at the furnaces on Teesside 
remains the general price. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

A very decided change has occurred in the position of the 
Glasgow iror. market since last report. The ‘‘ corner” in Cleveland 
warrants, which had existed for a considerable time, has been 
brought to an end, and prices of that class of iron have fallen about 
9s. per ton. The highest figure at which cash business took place 
towards the end of Jast week was 55s., and Cleveland warrants are 
now selling at 46s. It is the opinion of some authorities that prices 
may still go lower. Other kinds of iron have to some extent been 
affected, but as they did not rise very much, the decline has been, 
of course, very much less than in the case of Cleveland iron. 

The business outlook in the iron and steel trades at the moment 
is not very promising. Reports both from America and the Conti- 
nent speak of dull trade, and there is every prospect that there 
will be a continuance of keen competition for orders. 

Business has been done in Cleveland warrants from 45s, 4d. to 46s. 
cash, and at 45s, 3d. to 45s. 4d. one month. Scotch warrants are 
quoted 50s. 3d., Cumberland hematite 56s., and standard foundry 
pig iron 44s, per ton. There has been a decline of 1s. 3d. in 
Scotch, and of 2s. 6d. in standard foundry qualities since the 
collapse in the warrant market. 

The prices of Scotch makers’ iron are lower in most cases, the 
decrease varying from 6d. to ls. per ton. G.M.B., No. 1, is 
quoted at Glasgow 54s.; No. 3, 51s. 6d.; Carnbroe, No. 1, 55s. 6d.; 
No. 3, 52s.; Clyde, No. 1, 57s. 6d.; No. 3, 52s. 6d.; Gartsherrie, 
Summerlee, and Calder, Nos. 1, 58s.; Nos. 3, 53s.; Langloan, 
No. 1, 64s.; No. 3, 54s. 6d.; Coltness, No. 1 64s.; No. 3, 54s.; 
Glengarnock at Ardrossan, No. 1, 57s. 6d.; No. 3, 52s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 53s. 6d.; No. 3, 5ls.; 
Dalmellington at Avr, No. 1, 55s.; No. 3, 50s.; Shotts at Leith, 
No. 1, 59s.; No. 3, 54s.; Carron at Grangemouth, No. 1, 58s. 6d.; 
No. 3, 53s. 6d. per ton. . 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6391 tons, showing a decrease of 484 tons, compared 
with the preceding week. The total shipments since the begin- 
ning of the year amount to 111,770 tons, being 717 less than in the 
corresponding week of last year. 

Two furnaces have been taken off hematite, but an additional 
one has been placed on ordinary iron. There are now 38 furnaces 
making ordinary, 40 hematite, and six basic iron, the total of 84 
thus blowing in Scotland comparing with 85 last week and 86 in 
the corresponding week of last year. 

There has been a considerable increase since last week in the 
stock of standard foundry pig in the Glasgow warrant stores, and 
it now amounts to 6483 tons. The stock of ordinary iron in store 
is 17,998 tons, the total stock being thus 24,481 tons ; just about 
double what it was at the beginning of the year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were 8190 tons, being 3394 tons more than in the correspond- 
ing week. There is now a total decrease in these imports 
amounting to 30,200 tons. 

It is difficult to forecast what is likely to be the precise effect of 
the fall in pig iron on the manufactured iron and steel trades. 
The tendency of prices at present is generally easier. Some firms 
in the steel trade are very busy with structural work, but specifica- 
tions for shipbuilding steel are still difficult to obtain, and labour 
disputes in connection with the shipbuilding and engineering trades 
have « bad effect. 

Some fair contracts are reported to have been placed in various 
departments of the foundry and engineering trades. : 

The coal trade has been quiet generally, but the past week's ship- 
ments have turned out very well. The aggregate clearances at the 
Scottish ports show an increase of 10,616 tons over the preceding 
week, and 15,884 tons over the corresponding week of last year. 
The shipments from the Glasgow district have been particularly 
good. Prices of shipping coal are, however, still very depressed, 
and there is no improvement in other branches of the trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


QuietTNEss is the predominant feature of the coal trade at all 
ports. In an extensive journey around the evidence of this was 
very clear ; the coal bays were crowded, lines leading to the ports 
not so active as usual, and at the ports nothing of the old anima- 
tion. The lessened demand for house coal has told as usual, and, 
as the steam coal trade is for the presentin the hand-to-mouth rut, - 
and the spirit in small steam continues to flag, prospects are not 
such as to give encouragement. This week, however, a confident 
rumour was in circulation at the docks, Cardiff, to the effect that 
Russia was in treaty for 100,000 tons of Welsh coal. The particu- 
lars are unknown at present, but, in the course of a few days, this 
demand may infuse a little spirit into business. The cost of 
Welsh coal to Russia during the late demand is stated to have been 
£8 per ton. War risk is reported to be seventy guineas, — 

Amongst coalowners and colliers the leading topic since the 
settlement has been the possible reduction of the minimum. In 
April, 1903, the date of the present arrangement which has 
displaced the sliding scale—to the virtues of which many thoughtful 
minds cling as a just measure to all parties—the rate of wages was 
483 per cent. for the steam and bituminous collieries, and 43? per 
cent. for the anthracite. Since then, repeated reductions have 
reduced wages to the minimum point in the anthracite collieries, 
and to within 33 per cent. of the minimum in steam and bituminous, 
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and as prices continue to drop, there is a strong likelihood that 
the minimum figures have ‘ come to stay.” 

The falling off in demand was shown at Newport last week by a 
total for the week of only 59,952 tons, of which 47,160 went 
to foreign parts. Swansea was still lower, the shipment of coal 
being confined to 39,497 tons, and patent fuel to 8550. At Cardiff 
there were occasionally heavy shipments, but mostly on contract 
account. This week some heavy shipments have taken place to 
Rio, Genoa, and Monte Video, and from Newport. 5000 tons to 
Hm ne 5500 to Buenos Ayres, and good totals te Hamburg and 

ers. 

The latest statements on Change, Cardiff, respecting the demand 
for coal to Russia is that underwriters are fighting shy of war 
risks, and that in trustworthy quarters a strong belief obtains that 
the stagnation of business will soon alter. As I write a better 
inquiry is setting in for Monmouthshire coal. 

Closing prices this week at Cardiff were :—Best large, 12s. 9d. 
to 13s.; best seconds, 12s, to 12s, 6d.; seconds, 11s. 6d. to 11s. 9d.; 
drys, lls, 9d. to 12s.; best small steam, 7s. 9d. to 8s. 3d.; a 
common figure is 8s.; best ordinaries, ds. 9d. to 7s. 3d.; seconds, 
6s. 3d. to 63. 6d.; inferiors, from 6s. Monmouthshire: Best large, 
lls. 3d. to 11s. 6d.; best ordinaries, 10s. 9d. to 11s. 3d.; seconds, 
10s. 3d. to 103s. 9d.; best households, 14s. 9d. to 15s. 3d.; best 
ordinaries, 12s. 6d. to 133. 6d.; seconds, 103. 6d. to 11s. 6d.; No. 3 
Rhondda, 13s, 9d.; No. 2, 9s. 9d.; patent fuel, 12s. 9d. to 13s. 

On ’Change mid-week it was announced that the Dutch naval 
authorities were asking for tenders to the extent of 10,000 tons 
Cardiff steam coal. 

At Swansea steam coal prices are regarded as at the bottom—12s. 
to 12s. 6d.; No. 3 Rhondda, 13s. 6d. to 14s. A little better tone 
characterises anthracite, and negotiations are rted as beginnin 
to re-open the syndicate movement. Most collieries, it was stated 
on ’Change, were well stemmed over June. If there is any fair 
prospect of the syndicate being formed this will tell favourable on 
this class of coal. 

Latest quotations are:—Best malting, 19s.; seconds, 16s.; 
big vein, from lls. to lls. 6d.; red vein, 93s. 9d. to 10s.; 
cobbles, 15s.; nuts, 16s. to 17s.; peas, 1ls.; rubbly culm, 5s. 6d. 
to 5s. 9d.; duff, 3s. 3d. to 3s. 6d.; patent fuel, lls. 6d. to 
lls. 9d.; large cargoes of fuel are going this week to Alicante, 
Arachon, and Patras ; one day over 5000 tons left port. 

In iron, steel, and tin-plate the condition of trade is favourable 
and prospects good. At the large Bessemer works increased 
demand for steel sleepers is setting in, and South Australia is in 
the market for steel rails, which I hear have been secured by 
Dowlais, where the arrangements are in a high state of perfection. 
Rails for India and sleepers for Egypt have been features of ship- 
ment of late both from iff and Newport. At the latter port a 
cargo of steel billets was received from Antwerp. In tin-plates the 
healthy condition of business continues, for although the prevailing 
easterly winds have affected tonnage, this is only regarded as tem- 
porary, and mills are as actively worked asin the best of times. 
Orders are reported as plentiful, particularly for black plate and 
sheets, and in all branches of the steel trade.in the Swansea Valley 
animation is visible ; furnaces, bar rolling mills, are very active. 
Last week the make of tin-plate amounted to over 72, boxes ; 
shipments were limited to 42,662 boxes; present stock, 239,794 
tons. In the valley, as in the Bessemer districts, the yield of fur- 
naces is constantly a subject of attention, Dowlais, Ebbw Vale, and 
Blaenavon in particular. 

In the Swansea district it was mentioned this week on ‘Change 
that, whereas a few yearsago, 14 cwt. was reckoned a large output, 
the aim now likely to be realised is from 28cwt. to 30 cwt. per shift. 
The activity in tin-plate and steel is favourably reaching over the 
other industries ; the Landore Company continue their vigorous 
operations; in weldless tubes prospects are regarded as good ; 
spelter and copper the same ; nickel silversatisfactory output. In 
spelter increased output is the leading aim to meet demand. 

A subject of comment on ‘Change, Swansea, this week, is the 
ending of the Cleveland corner. Scotch and hematite are affected 
by the drop of Cleveland. Closing figures for pig iron were :— 
Glasgow warrants, 5ls.; Middlesbrough, 45s. 3d.; hematites, 56s, 

In bar iron advanced prices are maintained, and, at a late meet- 
ing of makers in Swansea, it was decided to hold strictly to agree- 
ment. Latest general quotations are :— 

Welsh merchant bars, £5 17s. 6d. to £6 ; sheet iron, £7 12s. 6d. 
to £7 15s.; steel sheets, £7 103. to £7 15s. Steel rails: Heavy, 
£5 to £5 5s.; light, £6 to £65s. Bessemer steel tin-plate bars, 
£4 7s. 6d.; Siemens, £4 10:. Tin-plates: Bessemer steel cokes, 
12s. to 12s. 14d.; Siemens, 12s. 14d. to 12s. 3d.; ternes, per 
double box, 28 by 20c., 233,, 23s. 6d. to 25s. 6d.; best charcoal, 
13s. 3d.; big sheets for galvanising, 6ft. by 3ft., by 30 g., per ton, 
£8 7s. 6d. to £8 10s.; finished black plates, £8 10s. to £8 12s. 6d 
Block tin, latest price, £135 15s.; spelter, £23 12s. 6d.; lead, 
£13 23. 6d.; copper, Chili bars, £64 2s. 6d.; iron ore, 14s, 

Pitwood has been up to high figures at all ports, and at Cardiff 
it has been reported that sales have been effected for 20s. 6d. 
It is still scarce, and latest quotations are : Cardiff, 19s. 9d. to 20s. ; 
Newport, 19s. to 19s. 6d. 

A wotor car service for the Crickhowell Valley has been 
arranged by the Great Western Railway. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 10th. 

THE most important feature connected with the steel-making 
industry of the United States is the expansion of productive 
capacity which is being arranged for. Rolling mill capacity is 
to be increased. From eight to twelve furnaces are to be erected 
according to present announcements and coke ovens are to be built, 
coal mines opened, and all facilities connected with the production 
of steel to be expanded, Plans of the United States Steel Corpora- 
tion involve the expenditure of several million dollars, 

There is great activity in all lines-of finished products, especially 
in material for railroad bridge building, in which contracts, aggre- 
gating close on to, if not exceeding, 100,000 tons have been placed 
recently. The situation has been still farther improved by in- 
quiries and pending orders for large quantities of bridge material 
which, in the opinion of some inside parties, may even exceed the 
volume which has been recently contracted for. An immense 
amount of railroad bridge work is now under way, and the car and 
engine builders are equally taxed. 

he railroad requirements are assuming larger proportions than 
were anticipated, and the capacity of these industries will certainly 
be taxed throvghout the current B nae A good deal of pig iron 
capacity will be created during the next two years, although 
definite arrangements have not been fully made. New enterprises 
are constantly appearing on the surface, and the building require- 
ments in the larger cities for office buildings is by no means an 
unimportant factor. The trade was somewhat surprised by 
the recent placing of an order by the Baltimore and Ohio 
Railroad Company for 10,000 steel and wooden cars ata time 
when the price of materia] was very high. Other railroad companies 
will soon be in the market for rolling stock, and the certainty of 
this has had a stimulating effect roe Bessemer pig and other 
varieties off steel, as well as upon plate and structural material. 
During the week 40,000 tons of Bessemer pig iron were taken 
at 15-50 dois. at furnace. Large quantities of steel billets and 
open-hearth steel have sold at 26 dols. per ton, which is 5 dols. a 
ton above the official price. The Steel Corporation has 91 furnaces 
in operation, and is unable to supply its wants. The great 
independent concerns are also working their furnace capacity to 
the fullest extent, and are obliged to purchase raw material in the 
open market, A new car equipment company is being established 
with a capital of 10,000,000 dols. to build cars for steam and electric 
roads. Pullman patterns will be followed. Capacity of accessory 
plants is also being increased; the copper market is quiet at 





cwng-we and there is nothing special to note. Exports for the 
rst four days of May 3411 tons, and for the first week 4361 tons. 
About all the lake copper that has been recently offered is copper 
which was purchased for speculative purposes. Electrolitic is being 
quite freely offered, and domestic consumers are buying very little 
just at present. 

The production of copper in America, Canada and Mexico has 
just been estimated at 42,000 tons per month. The consumption 
in the United States, which is somewhat larger than a year ago, is 
estimated at from 18,000 to 20,000 per month. Exports so far 
have averaged 20,000 tons per month, and the prospects of receding 
prices may be attended by decreased exports. 

Pig lead is in quiet demand at 44 cents in fifty-ton lots; tin 
plate is 3-55 dols. per box, 14 by 20. 

There are some indications that reviving demand will soon set in 
for foundry iron because of the number of inquiries which are being 
placed by smaller consumers, some of which want to know the 
pewe of foundry iron for next year’s delivery. These inquiries 

ave served to emphasise the fact that some buyers are anxious to 
secure their supplies nearly a year ahead. On the other hand, 
there are rumours afioat of a possible weakness in pig iron, which 
cannot altogether be peseuitind ter, The consumption of pig iron 
is now far ahead of any time in our history, and there has been no 
time whenas much furnace building was projectedasat present. The 
projected furnaces will no doubt be built because the great manu- 
facturing interests who proposed their construction intend to 
establish sufficient productive capacity to supply their own wants, 

The electrical equipment plants are large buyers of all manner of 
supplies, and these plants are overcrowded with work which will 
take some months to deliver. The market is very strong in all 
directions, and with the abundance of money for legitimate 
investment a great many enterprises which were proposed last 
year are now taking shape, the hampering influences of doubt in 
financial circles having disappeared. 

New York, May 16th. 

THE American steel market has quieted down somewhat in all 
departments excepting in steel rails and structural material. 
There is a revival of interest in basic and foundry grades, notwith- 
standing the extraordinary activity which has been maintained in 
the crude iron market since the opening of the year. Within the 
past few days buyers of basic iron have discovered a disposition 
among southern buyers of basic to shade prices, a proceeding 
which is not nnderstocd in view of the oversold condition of the 
industry. Quite a number of engineering concerns and steam 
pump manufacturers are now in the market for raw material. 
Cast iron pipe is very active, and contracts for pipe have been nade 
witb contractors in St. Louis for 13,000 tons, in New Orleans 
for 1000 tons, and with Lincoln, Neb, for 1000 tons, Con- 
siderable activity is maintained in steel rails, and the orders for the 
past week or so, inciuding some business that will be placed within 
two or three days aggregates, close on to 100,000 tons. The rail- 
roads are pushing work on bridge construction, and tbe structural 
mills are offered much business, which they are not able to accept 
promptly, but they will soon arrange to accept these orders for 
delivery during the early autumn. 

The copper market shows greater firmness on account of the 
interest shown by European consumers. European smelters have 
purchased within the past few days 3000 tons for June and July 
shipment. Some local buyers have also made large purchases 
within a few days. Chinese customers have re-entered the marketand 
are negotiating for big tonnages for delivery during the remainder of 
the year. The amount called for under Chinese inquiries figures 
up some 9000 tons. During the month of April the copper exports 
amcunted to 24,121 tons, and so far this month 5790 tons. ‘Total 
exports of copper this year 84,947. 

he hardware trade is in a very active condition because of the 
general agricultural building and manufacturing requirements. 
All of the larger and smaller hardware establishments are now 
working full time, and there will be no cessation in this phenomenal 
activity until midsummer. 

The steel industry is taking root on the Pacific Coast, which 
heretofore has been exclusively supplied from the Atlantic Coast by 
shipments by water around Cape Horn. A steel rolling mill has 
been established at Seattle which employs 150 men, where various 
kinds of iron, mostly used on the Pacific Coast, will be produced. 
The tone of the market is strong, and the incoming requirements 
will be sufficient to tako up all capacity as fast as it is ready. It 
is not known toa certainty what additional blast furnace capacity 
will be erected, as the statements on this point are conflicting. It 
is known, however, that the matter of increasing furnace 
capacity is being seriously considered, and that the developments 
during the current year will probably enable the great steel 
managements to determine next autumn what they will do. 

There has been a sharp break in tin, and deliveries through the 
remainder of this month are now selling at 28-85. There is a 
moderate demand for lead at 4-50. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is brisker, rather better supply of tonnage 
having come on. House coal keeps quiet. The quantity of coal 
shipped for week ending May 20th was 59,952 tons—foreign, 47,160 
tons; coastwise, 12,792 tons. Imports for the week ending May 
23rd :—Iron ore, 11,132 tons; pig iron, 990 tons ; steel bars, 1620 
tons ; scrap, 300 tons ; old rails, 240 tons; pitwood, 1110 loads ; 
timber, 3136 ioads. 

Coal: Best steam, Ils. to 11s. 3d.; seconds, 10s. to 10s. 3d.; 
house coal, best, 14s. to 15s.; dock screenings, 7s. to 7s. 3d.; 
colliery small, 6s. to 6s. 6d.; smiths’ coal, 9s. Pig iron: Middles- 
brough No. 3, 46s. 6d.; hematite, 56s. Iron ore: Rubio, 14s, 3d. 
to 14s. 6d.; Tafna, 15s. 3d. to 15s. 6d. Steel: Rails, heavy sec- 
tions, £5 to £5 5s.; light do., £6 to £6 5s. f.o.b.; Bessemer steel 
tin-plate ,bars, £4 7s. 6d.; Siemens steel tin-plate bars, £4 10s. 
Tin-plates: Bessemer steel, coke, 12s. to 12s, 1}d.; Siemens, 
coke finish, 12s, 1}d. to 12s, 3d. Pitwood: 20s. to 20s, 6d. 
ex-ship. London Exchange Telegrams: Copper, £64 to £64 2s, 6d. ; 
Straits tin, £135 15s. to £135 17s. 6d. Freights active and 


steady. 


THE 








LAUNCHES AND TRIAL TRIPS. 


WakrerR Priory, steam carrier; built by, Earle’s Shipbuilding 
and Engineering Company, Limited; to the order of, the Hull 
Steam Fishing Company, Limited ; dimensions, 146ft. 8in. by 23ft. 
by 11ft. 94in.; engines, triple-expansion, 13in., 22in., 36in. by 
27in., pressure 2001b.; constructed by, Messrs. C. D. Holmes and 
Co.; the vessel gave entire satisfaction ; trial trip, May 12th. 

GorJISTAN, steel screw steamer ; built by, Messrs. William Gray 
and Co., Limited ; to the order of, Messrs. F, C. Strick and Co., 
Limited ; dimensions, 384ft. 6in., 50ft. by 30ft.; engines, triple- 
expansion, 28in., 46in., 77in. by 48in., pressure 1801b.; constructed 
by, Central Marine Engine Works of builders; the ship attained 
a speed of 13} knots ; trial trip, May 12th. 

BuRNBY, steamship ; built by, Messrs. Ropner and Son; to the 
order of, Messrs. R. Ropner and Co.; dimensions, 337ft. long ; to 
carry, 6000 tons deadweight ; engines, triple-expansion, 1400 horse- 
power ; constructed by, Messrs, Blair and Co., Limited ; the trip 
was very satisfactory ; trial trip, May 15th. 

PrutH, steel screw steamer ; built by, Messrs. Wm. Gray and 
Co., Limited ; to the order of, the Mercantile Steamship Company, 
of London ; dimensions, 371ft. 6in., 50ft. 3in. by 28ft. 3in.; engines, 
triple-expansion, 25in., 42in., 70in. by 45in., pressure 1801b.; the 
speed averaged 114 knots; trial trip, May 17th. 

CunrisTIAN Bors, steamer ; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, M. V, Torkildsen of Bergen ; 





engines, triple-expansion; constructed by, builders; launch, 
May 18th. 

PToLEMEE, hopper bucket dredger ; built by, Lobnitz and Co,, 
Renfrew ; to the order of, the Suez Canal Company ; dimensions, 
270ft., 47ft., 20ft. 2in.; to carry, 2000 tons ; launch, May 18th. 

PRINCE CHARLES, steamer ; built by, Mackay Bros,, Alloa ; to 
the order of, the Société Anonyme Anglo-Belgian Prince Line ; 
dimensions, 135ft., 23ft. 6in. by 12ft. 6in.; engines, 13in., 22in., 
36in. by 24in., pressure 1601b ; constructed by, MacColl and 
Pollock, Limited ; launch, May 18th. 

BALLOCHMYLE, screw steamer ; built by, Craig, Taylor and Co.; 
to the order of, Liverpool owners ; dimensions, Sit 47ft. 6in. by 
26ft.; engines, triple-expansion, 24in., 40in., 65in. by 45in., pres- 
sure, 180 lb,; constructed by, Richardsons, Westgarth and Co,; 
launch, May 20th. 

STEEL screw steamer ; built by, Furness, Withy and Co., Limited ; 
dimensions, 350ft. long; engines, triple-expansion, 24in., 39in., 
66in. by 45in., pressure 1801b.; constructed by Richardsons, 
Westgarth and Co,; launch, May 20th. 

Cur. KNUDSEN, screw steamer; built by, Sir Raylton Dixon 
and Co,; to the order of, Statsrad Gunrar Knudsen, of Porsgrund, 
Norway ; engines, triple-expansion, 26in., 42in., 70in. by 48in., 
pressure 1801b.; constructed by, North-Eastern Marine Engineer. 
ing Company, Limited; the construction is carried out on 
Harroway and Dixon’s system ; launch, May 20th, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


On and after the 28th inst. the offices of Mr. F. J. Rowan, 
consulting engineer, will be at 5, West Regent-street, Glasgow. 

Messrs, Lacy-HULBERT AND Co,, Limited, pneumatic engineers, 
have transferred their head offices from 25, Victoria-street, to more 
commodious premises on the first floor of 91, Victoria-street, 
Westminster, London, 8. W. 

Mr. G, C. Workman, 43, Chancery-lane, London, W.C., has 
been appointed as general agent for the United Kingdom to 
represent the Paris firm of Mr. Edmond Coignet, the specialist in 
ferro-concrete construction. Mr. Workman has been on Mr. 
Coignet’s engineering staff for several years. 

THE ABNER Dos_e Company, of San Francisco, announces that 
arrangements have been made with John McDougall, Caledonian 
Ironworks Company, Limited, of Montreal, Canada, whereby the 
latter become sole licensees for the manufacture of the Doble 
system of water wheels in the Dominion of Canada, 

THE UNBREAKABLE PULLEY AND MILL GEARING COMPANY, 
Limited, of Manchester, informs us that its Bristol agent, Mr. 
Robert Stotesbury, has removed to Temple-buildings, Victoria- 
street, Bristol, where he holds large stocks of the firm’s various 
specialities for the mechanical transmission of power. 








BurFER FoR Motor Cars,—At this time, when much is being 
heard of accidents arising from, or directly due to, motor cars, any 
invention which will serve to moderate the animosity of the public 
to self-propelled vehicles on the roads is worthy of attention, Mr. 
F. R, Simms, of the Simms Manufacturing Company, has invented a 
buffer or fender for applying in front of motor vehicles, with the 
object of preventing lors of life and damage to property in case of 
collision. The invention consists of two inflated segments of a 
pneumatic tube, secured to the main frame of the car, and project- 
ing sufficiently far to prevent the object collided with coming into 
cortact with the lamp, cooler, or spring hangers, while the curva- 
ture of the buffers is such that there is a tendency to remove the 
impeding object from the path of the motor vehicle. Judging 
from a demonstration given on Wednesday last, with a car so 
fitted, and running ata slow speed, the inventicn would appear to 
be chiefly useful as a protection for motor vehicles in busy 
thoroughfares, where damage is frequently caused by stoppages in 
dense traffic. 

Contracts. — Messrs. James Howden and Co,, of Glasgow, have 
sent usalist of contracts for engines which they have lately received, 
amounting to some 4000 horse-power. Among them we notice a 
900 brake horse-power engine for P. Dixon and Sons, of Sheffield, 
and a6(C0 brake horse-power engine for the Southend Corporation. 

A contract has been placed by the Greenock Gas Committee 
with the New Conveyor Company, Limited, fer complete coke 
conveying plant, to be installed at the Inchgreen Works. There 
will be two hot coke conveyors delivering into a gravity bucket 
conveyor, which in turn will discharge into large storage hoppers, 
special provision being made by telescopic — and lowering 
shoots for loading the hopper without breaking the coke. Two 
screens are included, also engines and gearing.—Edward G. 
Herbert, Limited, of Rosamond-street East, Manchester, have 
recently received orders for their excentric sawing machines from 
the Admiralty, for Malta, and the War-office, for Woolwich 
Arsenal. Eight of these tools have now been supplied to H.M. 
Dockyard at Malta, and they are also in use at eight other of 
H.M. dockyards. 

Roya Visit TO SHEFFIELD.—The King and Queen are to visit 
Sheffield on July 12th or 13th, to open the new university. 
The announcement has given the greatest possible gratification to 
all classes of the community, and their Majesties will have a 
magnificent reception. In August, 1875, they came to Sheffield, 
when Prince and Princess of Wales, to open Firth Park, the gift 
of the late W. Mark Firth, who was also the donor of Firth College, 
which was opened by the late Prince Leopold. His Majesty has 
been invited to perform another ceremony during his visit—to 
formally open the new waterworks in the Little Don Valley—con- 
structed at a cost exceeding £2,000,000. Arrangements will be 
made for turning on the water outside the Sheffield Town Hall, 
should his Majesty see his way to add this function to the 
principal purpose of his visit. There is a desire that their 
Majesties should see one of the great manufacturing establishments 
at the East End, where armour plates and other military 
manufactures are carried on, Queen Victoria, during her visit 
in 1897, visited the Cyclops Works. It is doubtful, however, 
whether a visit to any of the great works can be included in the 
Royal programme next July. 

British Motor Boat CLuB,—We are officially informed that 
the Committee of the British Motor Boat Club have drawn up an 
extensive racing programme for the season. The first race will take 
place on Oulton Broad, near Lowestoft, Suffolk—in connection 
with the Oulton Broad Regatta—on Tuesday, June 13th. Only 
motor boats not exceeding 30ft. in length are eligible. A handi- 
cap race for motor boats exceeding 18ft., and not more than 40ft. 
in length, will also be run. Arrangements are now being made to 
carry out a series of races on one of the leading rivers durin 
the middle of June. It is expected that entries will be deskiod 
from Mercéd?s IV. and several of the new boats built for the 
International Cup Race. On June 24th a day’s racing will take 
place on the river Crouch at Burnham, An extensive programme 
of racing will be carried out in Belfast Lough in July, and on 
the occasion of the visit of the French fleet to the Solent in 
August there will be an international race for a 50-guinea cbal- 
lenge cup and gold medal for boats over 25ft. and not exceeding 
40ft. There will be also an international race for boats of 30ft. 
and under for a cup presented by Mr, E. Owers. Arrangements 
have also been made for another international race in South- 
ampton Water on August 8th. Races are to be held mo 
Burnham week, which opens on August 12th and lasts till the 19: 
of that month. It is interesting to note that a handicap for boats 
of 30ft. and under takes place at Cowes Regatta; whilst during 
Ryde week a cup will be given for a handicap for yacht’s launches 
not exceeding 30ft. in length. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


TE general position of the iron industry over here is satisfactory, 
for in nearly all departments a steady upward movement can be 
noticed, and demand, both locally and on foreign account, has been 
improving. 
: Rheinland- Westphalia the market fur pig iron has been very 
firm, and a fair number of contracts were received during the week. 
For semi-finished steel a vigorous demand has been experienced 
for some time past, and the order-books are well filled. Stocks in 
girders and sectional iron have greatly decreased ; the demand for 
pars, especially for those in iron, continues active as before, and 
home consumption in hoops has been increasing perceptibly. The 
development of the plate and sheet market is favourable, and the 
majority of the mills have a large number of orders on their books ; 
in a few instances better _— could be obtained from foreign 
customers. The Siegerland Iron Ore Syndicate has, according to 
the Cologne Clazette, raised the price for spathose iron ore, roasted, 
50 pf, and for raw spathose ore and for red iron ore 30 pf. per 
tou, for the third quarter of the present year. 

At the mills and forges in Silesia a regular activity is going on, 
and the market for iron and steel maintains the firmness of 
previous weeks. Still it must be admitted that in some instances 
a slight falling offin demand, and a consequent irregular employ- 
ment, was perceptible during the week. A strong inquiry con- 
tinues to come in for pig iron, and stocks of the Upper Silesian Pig 
Iron Convention are considerably below the usual spare quantity, 
and there is talk already here and there of a scarcity in pig iron in 
the Silesian district. This quarter’s rise in output will be, accord- 
ing to the Bres’auer General Anzeiger, 8000 t. to 9000 t., and in the 
autumn it will increase to about 30,000t. The pipe mills are 
reported in very good activity. Inthe girder trade employment 
has increased, and the terms of delivery are much longer than pre- 
viously, A steadily improving tendency can be reported in the 
plate trade, and foreign consumption in the steel department has 
of late been developing satisfactorily. 

The following are the latest list prices per ton at works :— 
Good forge pig, M. 56; iron for steel making, M. 58; spiegeleisen, 
M. 68, free Sicgen ; foundry pig No.1 and hematite, M. 67 to 
M. 68; foundry pig, No. 3, uM. 63 to M. 64. Scrap iron, M. 42, 
M. 47, and M. 53, according to quality. Iron rails, M. 74°50 to 
M. 75°50. Raw bars, M. 77°50; rolled bars, M. 82°50. Billets, 
M. 90; and raw plates, M. 92°50; for Siemens-Martin quality, 
M. 5 p.t. more has to be paid. Bars in basic cost M. 112 to M. 115; 
iron bars, M. 128; and rivet iron, M. 135. Hoops, M. 123 to 
M. 125. Heavy plates, M. 117 to M. 118; sheets, M. 121 to 
M. 122°50. 

Business transactions on the Rhenish-Westphalian coal market 
have been lively, showing an increase against last week. This 
sudden rise in demand is partially attributed to the fact that 
foreign supplies in coal bought during the strike period have 
been consumed, and now the strong demand of the iron industry is 
being covered by inland firms, with the result that prices show an 
inclination upwards. 

In Silesia the market for coal, like that for iron, has been in the 
course of the past week rather less lively than before. Most sorts 
of engine fuel remain in active request, and fairly large lots are 
being comet by boat and by rail. House coal, however, is exceed- 
ingly dull. Coke is still well inquired for. 

At the large ironworks in Austria-Hungary a brisk employment 
isgoing on. Pig iron continues in animated request, while some 
sorts of finished iron show weakness in demand and in price. 

At the large machine shops active occupation is reported to con- 
tinue, while the smaller establishments complain of an absence of 
fresh work, and consequent languid employment. 

No change has taken place on the Austro-Hungarian coal market 
since previous report, and the general position may be stated as 
satisfactory, brick kilns and lime works buying largely. Also in 
coke a fairly good business is transacted. 

In the Belgian iron industry home demand continues lively, and 
inland quotations are well maintained. Also on foreign account a 
regular business was done during the week, and the tendency of 
quotations was rather in an upward direction, A remarkable firm- 
ness could be noticed in scrap iron. 

Of the Belgian coal market favourable accounts are given. Dry 
coal quotes 11-75f. to 10f. p.t. Fiénu coal, 11-50; steam coal, 
13-50f.; and house coal 15f. to 28f. p.t., according to quality. 
Coke stands at 15f. and 20f, p.t., and briquettes are sold at 14-75f. 
to 18-75f. p.t. 

In France a favourable business is reported to be doing in the 
iron and allied departments, inquiries increasing and quotations 
showing a good deal of firmness, 

From the coa] trade much the same accounts are given, the posi- 
tion all round being satisfactory, and demand animated, especially 
where engine fuel is cencerned, 








GEOLOGY OF NORTH STAFFORDSHIRE COAL FigLps.—The Board of 
Agriculture and Fisheries request us to report the publication of 
a memoir of the Geological Survey on the geology of the North 
Staffordshire Coalfields, by W. Gibson, with contributions by G. 
Barrow, C. B. Wedd ; and a palwontological account, with a list 
of fossils, by J. Ward. This memoir contains a detailed account 
of the coalfields of North Staffordshire, especially those of the 
Pottery and Cheadle coalfields. The paleontology of the Pottery 
Coalfield is described in detail by Mr. John Ward, and is accom- 
panied by full lists. Details of numerous pits and quarries are 
given in an appendix, also a complete bibliography. There are 
numerous illustrations, including a colour-printed map, of the 
Cheadle Coalfield on a scale of lin. to a mile, and six plates of the 
principal fossils of the coal measures. The triassic and glacial 
deposits are described in separate chapters, The economic products 
of the Pottery Coalfield are described in Chapter XII. The 
account includes the question of the future coal supply of the 
district, in addition to a description of the local building stones, 
clays, and marls, supplemented by an enumeration of the chief 
sources of water. Copies of this memoir may be obtained thrcugh 
any bookseller, 


OpticAL CONVENTION, 1905.—The Optical Convention is, as we 
have previously announced, to be held at the Northampton 
Institute, Clerkenwell, E.C., from May 30th to June 3rd, under the 
promeet of Dr. R. T. Glazebrook, M.A., F.R.S., Director of the 
National Physical Laboratory. The programme includes :—On 
Tuesday, May 30th: Opening ceremony, presidential address and 
conversazione, large hall, Northampton Institute, 8 p.m.; admis- 
sion by invitation card only. On Wednesday, May 31st: Exhibition 
open to members and public, 10 a.m. to 10 p.m.; meeting for 
reading of papers, 10 a.m. to 1 p.m,; demonstrations, 2.30 oa 
On Thursday, June Ist.: Exhibition open to members and public, 
10 a.m, to 10 p.m.; meeting for reading of papers, Section I., 
Lecture Room; Section II., Lecture Room, 10 a.m. to 1 pm.; 
historical collection of the Royal Microscopical Society, open to 
members, 2 p.m. to 5 p.m.; lecture by Professor Silvanus P. 
Thompson, B.A., D.Sc., F.R.S., on ‘‘ The Polarisation of Light by 
Nicol Prisms and their Modern Equivalents,” in the Lecture Room 
at 8 p.m.;members and invited guests only. On Friday, June 2nd : 
Exhibition open ; meeting of members ; demonstrations, 2.30 p,m.; 
business meeting of members, 3 p.m.; dinner of the Society. On 
Saturday, June 3rd: Exhibition open; meeting for reading of 
papers, Lecture Room ; laboratories of University College, Gower- 
street, open to members, 11 a.m. to 1 p.m.; excursion to National 
Physical Laboratory in the-afternoon, by kind invitation of the 
president, A large number of papers is down on the list, and these 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by James D. Roors, M.1. Mech. E. 


When an i tion is icated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridgmcat is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, , W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti t of the opt of the compl 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of oppcsition to the grant of a Patent, 

















STEAM ENGINES AND BOILERS. 


12,085. May 27th, 1904.—IMprRovED ExpANsION STEAM TRapP, 
J. Cleland, Ballynahinch, Down, and J. C. Stewart, Donegall 
Quay, Belfast. 

In this expansion steam trap the object is to multiply the open- 
ing of the valve, to provide an easy means of blowing through 
without the necessity of re-adjusting, and to produce a trap that 
can be adjusted to discharge water at any temperature. There are 
three figures. Fig. 1 is a part sectional elevation, The metal 
valve body « has an inlet and outlet at opposite ends, a valve seat, 
and a valve opening upwards, The valve and valve seat are of the 
ordinary type. 
arms or projections / and /', The end of each arm is forked, as 
shown at a', The metal expansion tube d has a collar f near one 
end, a rocking lever ¢, two connecting-rods ¢ and c1, a bell crank 
lever h, and an excentric blow-through handle j. The expansion 
tube d is screwed into the outlet end of the body a, The lever¢ 
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Fig.1. 


fits loosely on f, and bears against the shoulderg. The rods cc! 
fit loosely in the holes in the ends of the levere. The end of the 
connecting-rod « is connected to the arm h! of the lever h, pivoted 
onthe arm/. When required to blow through, the handle ; is 
shifted to the dotted lines ;. The excentric part & of the handle; 
rests on the spindle 7, and is pressed or released by the expansion 
or contraction of the expansion tubed. In action no dry steam or 
pressure is allowed to enter, and the expansion of the tube d is 
actuated entirely by the heat of the water of condensation as it 
ezcapes through it. The connecting-rod, which transmits the 
movement of the tube d, opens the valve when water is present, 
and is in tension when closing the valve. Kare the dotted lines 
showing the three positions of the excentric. E* is the dotted 
line showing the position of the lever when the tube expands.— 
April 26th, 1905. 


91472. April 25th, 1904. IMPROVEMENTS IN OR RELATING TO 
SMOKE-CONSUMING FuRNACES, A. J. Boult. A Communica- 
tion from Axel Gronberg, Gronvik, Wasa, Finland. 

When complete consumption of smoke in boiler furnaces is to be 

effected by the intrcduction of a heated secondary supply of air 

it is of importance not only that the air be supplied in sufficient 
quantity, but that the inlets be so arranged that the air penetrates 
uniformly throughout the whole current of gases and smoke 
coming from the furnace, otherwise only the outer layers of the 
current will be affected. The object of this invention is effec- 
tually to mingle a secondary current of heated air with the gases 
coming from the furnace. There are four figures. Fig. 1 is a 
sectional elevation. The grate 1 consists of longitudinal hollow 
fire-bars, communicating in front with the casing 2, the opening to 
the air from which is controlled by adamper 3. The back ends of 
the fire-bars connect with the chamber 4, 5, mounted in a masonry 
or fire-proof vault 6 6! at the rear end of the furnace. This forms 
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Fig.l. 


a passage 7 for the smoke and products of combustion, and also 
forms the bridge of the furnace. The branch 5 of the furnace 
extending upwards leads the air entering through the hollow fire- 
bars as a current into the smoke, the current extending across the 
crown of the bridge. On the bottom of the ashpit 8 a tube 9, 
made up of bent plates 10 and 11 connected by the side walls, 
conveys air, which passes through openings 13 in the front, is 
heated by the hot ashes falling upon the tube 9, and is further 
heated when passing through the chamber 6! to the holes 18, 
which holes are situated at one plane in the vault. The air inlets 
are so arranged as to direct the hot air from the arch 17 by the 
holes 18 and passage 5 against each other. The air jets bein 

concentrated in a single plane transversely across the passage 7 
are stated to have sufficient force to penetrate into the gas and 
smoke current, even to the extent of meeting each other without 
a forced draught, so that the smoke is entirely consumed, and a 
saving of fuel is effected. The holes 13 for the entry of air are 
controlled by a damper 19 in the shape of a metal band movable 
in guides 20 and provided with holes 21; 28 is the door for the 
introduction of fuel, and 24 a soot door. A door 25 is provided 
to close the opening 26, having an arm 27 and a rod 28 held in 
position by a screw 29. The door is adapted to discharge soot 
and any other matter which has fallen into the chamber 4 from 


On the body a, at the outlet end, are fixed two 






PRIME MOVERS. 


January 2nd, 1905.—IMPROVEMENTS IN OR CONNECTED 
WITH VALVE-OPERATING MECHANISM FOR FLUID PRESSURE 
Enctnes, The Fried. Krupp Aktiengesellschaft, Essen, Germany. 
—Date under International Convention, April 16th, 1904. 

The object of this invention is to obtain as compact a construc- 
tion of the valve-operating mechanism as a and at the 
same time to ensure that the valve rod shall be subjected to 
tension only. There are five figures. Fig. 1 is a diagrammatical 
elevation of the valve-operating mechanism, partly in section. On 
the driving shaft A of the engine is —— a cam B having the 
boss L!, On the face of the cam is a roller C on the pin c!, which 
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is fitted in the casing d'. The casing d! is fixed to the valve rod D. 
The roller C is on the opposite side of the casing d!, so that the 
valve rod is not pushed upward by the cam boss }!, The cam B 
has space to freely rotate in the — d\, the bottom portion of 
the casing being formed into a small oil cup to Inbricate the roller 
and cam. On the outside end cf the cam c! fits the fork of the 
lever EE}, fulerumed at ¢ in the bracket F. On the end of the 
arm E of the lever bears a spring-pressed rod G. The spring H 
rests on the collar g!, and at the other end on the top of the casing 
J, which forms part of the engine. The spring H keeps the roller 
C always in contact with the face of the cam B, and balances the 
weight of the rod D. The upper end of the valve rod is connected 
to the arm m! of the lever M, carried on the bracket / of the valve 
box K. The lever M opens the valve N. The valve is returned 
to its seating by the spring P, which surrounds the spindle x!,— 
April 26th, 1905. 


PUMPS. 


13,721. June 17th, 1904.—ImMPROVEMENTS IN STEAM PUMPS, 
Walter Drummond and George William Drummond, Glasgow 
Railway Engineering Company, Limited, Helen-street, Govan. 

This invention relates to steam pumps for usé particularly on 

locomotives. There are two figures, of which Fig. 1 is a horizontal 

section. A and B are the steam and water cylinders respectively, 
and C and D their pistons, which are connected byarod E. The 
water cylinder B is provided with inlet and discharge valvesG and 

G!, while the steam cylinder A has the usual steam and exhaust 

ports a a}, with a port face A!, over which is fitted a valve H, 

within a valve chest I, having cylinder ends J, in which are fitted 

istons J'J1. The valve H is carried between the latter. Onthe 
ack of the chest I is asmall valve chest K, having in it an auxiliary 
slide valve L, fitted on the face of ports 1,1',1?, communicating 
with the exhaust and with the outer ends of the pistons J’, which 
operate the main valve. Boiler steam is admitted to the space I', 
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Fig. I. 


between the pistons J', and passes thence through an opening O 
into the chest K. When the valve L is moved, it opens one port 1 
and the piston chamber J to exhaust, and admits steam through 
the other 1! to the back of the piston J1, so that the pistons and 
the valve H are correspondingly moved over the face A! to admit 
steam to one end of the steam cylinder A, and when the valve L is 
moved in the opposite direction steam is in like manner admitted 
from the chest I to the opposite end of the steam cylinder A. The 
valve L is actuated by means of a rod P connected to one arm M 
of a T-shaped rocking lever centred on the pump framing N. The 
arms M?’ are fitted at their ends with adjustable inclined parts Q, 
with which a roller R, carried by a boss S on the rod E, comes in 
contact at each reciprocation, so as to tilt the rocking lever, and 
operate the auxiliary valve.—A pril 26th, 1905. 


13,977. June 20th, 1904.—IMPROVEMENTS IN AND RELATING TO 
THE VALVE GEAR OF STEAM AND OTHER FLUID PRESSURE 
Encings, A. G. Mumford and.Alfred Anthony, of Culver- 
street Ironworks, Colchester. 

This invention has for its object an improved arrangement of 

valve gear in that type of steam cylinder, for pumps and the like, 

in which there is no crank or fly-wheel, the object being to 

obtain a positive distribution of the steam, accessibility of, and a 

reduction of the working parts. There are two figures. Fig. 1 is 

a section in a central plane of the cylinder and valve gear. The 

main cylinder A is of the ordinary type, having inlet ports a a and 

an exhaust portal, The cylinder is.closed at each end, and has 
fitted the piston B and piston-rod C. . On the cylinder is mounted 

a valve chest D, containing an ordinary slide valve E, alternately 

distributing steam to the one end of the cylinder and allowing 

the steam to escape from the other, and a piston or shuttle valve 

F, which works in small auxiliary cylinders G, forming part of the 

valve chest, the piston or shuttle valve being arranged to impart 

motion to the slide valve E with a certain amount of lost motion. 

If the piston B is at one end of the cylinder A, and the slide valve 

E isin a position to admit steam, the piston commences to travel, 

and by means of the lever and links S R U, and the snug T fitted 

to the piston-rod, the valve rod K is set in motion. The link R 

is supported on the bracket d. After travelling a certain dis- 

tance the collar or enlargement / on this rod engages with a recess 
in the piston, or shuttle valve E closed by a plug f!. When the 
shuttle valve E has moved a certain distance it engages one of the 
lugs a on the slide valve through a forked piece, which then con- 
tinues to move with the shuttle valve and commences to reverse. 
Shortly before the piston B arrives at the end of its stroke, and 








embrace practically every division of optical science, 





the passage 7 through the passage 5.— April 26th, 1905. 





before steam is quite shut off, the shuttle valve F has one of its 
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small J? admitting steam tc that end of the auxiliary 
cylinder G. At the same moment the port /? in the opposite end 
of the shuttle valve F registers with the port a2, putting the other 
end of the cylinder G in communication with the exhaust port a!. 
This causes the piston or shuttle valve to continue its travel. The 
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Fig.l. 


valve is then reversed and steam is admitted to the opposite end 
of the cylinder, the same cycle of operations being repeated. D! 
is the valve chest cover.—A pri 26th, 1905. 


INTERNAL COMBUSTION ENGINES. 


5343. March 14th, 1905.—IMPROVEMENTS IN GOVERNING DEVICES 
FOR INTERNAL ComBusTION Enernes, T. H. and E. Gardner, 
Barton Hall Engine Works, Patricroft, Lancashire. 

The object of this invention is gradually to vary by means of a 
governor the time of opening, the time of closing, and the lift of 
the admission or the exhaust valve for each cylinder. There are 
seven figures. Fig. 1 is a part sectional elevation of the improved 
governing gear, shown applied to the admission valve ; « is a part 
of the frame of the engine and » is a cam shaft, rotating at half 
speed and carrying the cams c and d. These cams operate the 
admission valve o by means of plungers or push rods ef, working 
in guides gg secured to the frame of the engine. Each plunger 
carries at its lower end aroller’. The rollers engage with the 
peripheries of the cams ¢ andd. A slab j is pivoted at one-end ¢ 
to the upper end of the plunger f/, and at the other end it is 
slotted to receive a slidin block k, pivoted at m to the plunger e. 
The upper side of the slab j is curved and has a serrated edge or 
surface, which receives the acting end x of the lever p, pivoted at 


Ne? 5,343 









































d Fig.l. 


y to a plunger s working in a guide ¢ carried by the cylinder of the 
engine. When the part of the slab j with which the lever p is in 
engagement is moved upwards, the valve v is raised. The spring 
w returns the valve to its seat. The profile of the cam d is 
adapted to give a suitable time of opening and closing and of lift 
to the valve o through its spindle » when the engine is running at 
full load. The cam ¢ gives a suitable time of opening and closing 
and of lift when the engine is running light. Running at full 
load, the léver p has its end x over the plunger, When running 
light, the lever p has the acting end over the plunger ». The 
centre ~ of the slab ; may be so fitted relatively to the valve centre 
that it comes further to the left. By the use of ‘the slab j the 
valve is made to take its motion partly from the cam c and partly 
from the camd, The ratio of the degree of movement which the 
valve takes from the cam d to the amount it takes from the cam ¢ 
depends upon the position of the point of the lever » on the slab }. 
The lever p is operated by the rod 30, connected at its end to the 
bell crank lever of the governor ; 27 is a disc attached to the lever 
p by the pin 31. 


TURBINES. 


1409. January 19th, 1904.—IMPROVEMENTS IN OR RELATING TO 
TurBINE Enocines, 8. Z. de Ferranti, 21, Lyndhurst-road, 
Hampstead, N.W. 

This is a turbine working by means of air and the products of 
combustion issuing, at a moderate temperature, from the nozzle 
and impinging upon an impact multiple reaction wheel. The air 
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for use in the cycle is compressed, and is then led into a combus- 
tion chamber closely adjoining the nozzle. There are nine figures. 
Fig. 1 is a turbine, the combustion chamber of which is supplied 





with compressed air from a stage compressor. The drawing is 
diagrammatical. The compressor, as one element of the complete 
power generator; is a turbo-compressor a—i.e., a reverse turbine, 
with blades modified to form a compressor—with coolers b disposed 
between stages so as to give a substantially isothermai compres- 
sion. This is used without a reciprocating piston compressor for 
the final stage. The compressed air passes, by way of the pipe c, 
through the regenerator d, and thence through the pipe ¢ to the 
combustion chamber. This part is duplicated, as shown in the 


drawing. The combustion chamber consists of an outer shell f 


and an inner shell 4, from which at one end the nozzle or nozzles 
issue, and to which at the other end fuel is supplied through the 
pipe <. This fuel may be either gas or liquid or solid fuel ina 
finely divided state. Holes / are formed in the inner shell at this 
end to allow the compressed air, after passing between the outer 
and inner shells, to enter the latter and supply oxygen for the 
combustion of the fuel. The expanding nozzle or nozzles branch 
directly out from the combustion chamber, expanding the high- 
temperature products of combustion down to a low temperature 
before impact on the turbine wheel. The turbine ~ drives its own 
compressor @, and a dynamo x consists of impact wheels, with a 
suitable number of actions, enabling it to deal with the issuing 
velocity, the whole of the kpanlive taleg carried out in a single 
stage. Theproducts of combustion, after giving up energy to the 
turbine, pass through the regenerator d to the exhaust 0, raising the 
temperature of the incoming compressed air,—A pri/ 26th, 1905. 


METrALLURGY. 


12,785. June 6th, 1904.—Procktss YOR THE MANUFACTURE OF 
Tron, Dr. Emil Fleischer, 32, Tiergarten Strasse, Dresden-Strehlen, 
Germany. 

The object of this invention is to enable iron or steel to be 
manufactured direct from the ore by the employment of rotating 
tubular furnaces with water-gas fuel. For this purpose it is neces- 
sary to supply the heat from at least two sources, this being best 
effected by the employment of two rotating tubular furnaces, each 
with its own tuyere or burner, through which the fuel gas is intro- 
duced, the one furnace being connected immediately behind the 
other. It is then possible to supply a sufficient heat to the iron 
ore and to the iron sponge in process of formation to effect com- 
plete fusion. There are two figures. Fig. 1 is a longitudinal 
section through the apparatus having two rotary tubular furnaces, 
The ore mixed with the flux, and also, it may be, with carbon, is 
delivered from the hopper a, in regulated quantities, into the first 
drum /,, which is rotatably mounted in an inclined position in the 
ordinary manner. The lower end of this drum rotates within a 
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fixed structure or connecting-piece c, through which the down- 
wardly-directed tuyere or burner d also passes, The ore, reduced 
for the most part by the action of this flame, passes into the second 
drum f, whose lower end extends into the fixed hearth y. This 
second drum is heated by the burner i, The molten iron, together 
with the slag, runs into the fixed hearth g, having two discharge 
orifices, the one m for slag, and the other x fortheiron. The 
waste gases from the second drum may either—if carbon has been 
used—be passed into the first drum, or into a regenerator, wherein 
they may be burned, and the waste heat can thus be utilised for 
heating the air blast. It is evident that by selecting a suitable 
proportion of carbon, and by properly regulating the flame, steel 
may be produced instead of iron.—A pri/ 26th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 


787,485. FLUID-PRESSURE TURBINE, G. Westinghovse, Pittsburg, 
Pa.—Filed July 3rd, 1903. 

There are forty-three long ‘‘ this-is-the-house-that-Jack-built” 
claims to this specification. In the Laval turbine the pressure 
is converted into kinetic energy at one operation by a diverging 
nozzle. In this invention the conversion takes place step by step. 
The last claim contains the essence of the invention. In an 
axial-flow elastic-fluid turbine, a primary stage comprising agents, 
diverging nozzles, whereby a definite proportion of the thermal 
energy of the working fluid is converted into kinetic energy in the 
form of velocity and absorbed without further expansion, a 


secondary stage receiving the fluid from said primary ones and 
comprising agents whereby a definite proportion of the thermal 
energy of the said fluid is converted into kinetic energy in the 
form of velocity and fractionally abstracted, and a plurality of 
alternate rows of stationary vanes and moving blades whereby the 
fluid received from said secondary stage is fractionally expanded 
and converted into rotary motion ; said expansions occurring both 
between the vanes in the stationary rows and the blades in the 
moving rows. 

787,907. Turpine Enarne, EZ. S, Farwell, Ridgewood, N, J.—Filed 

December 4th, 1903. 

This is a steam turbine which works ‘‘compound.” Nozzles 
admit the steam to vanes, which deliver into chamber, from which 
the steam flows again on to vanes, There are no fewer than fifty- 
five claims ; probably the thirteenth best describes the nature of 
the patent. In a turbine engine the combination with a rotatable 
body and a ring of vanes carried thereby, of means to direct steam 
upon the vanes at successive stages ; a chamber for each of such 
directing means proportionate to each of the others to discharge 
in equa] timing therewith ; a chamber to receive the steam at 





each stage after its passage through the vanes ; a valved conduit 
from each of the respective receiving chambers to the next succeed- 








ing primary chambers ; and automatic means to actuate the valves 

of such conduits in sequence. 

787,927. ANviL FoR MAKING Tanks, CISTERNS, BOXES, OR TH! 
Like, 7. B. Leech, Leytonstone, and T, Lane, Blackwal, 
England.— Filed January 18th, 1904. 

The engraving very clearly sets out the character of the inven 

tion. A trip hammer is worked by a cam wheel. The tank i 








carried on an anvil supported by a cranked standard as shown. 
There are three claims. 
787,941. Stream GENERATOR, A. Philippe and E. Boivin, Paris, 
France.—Filed October 6th, 1902. 
This patent is for a boiler of the type used in motor vans, the 
fuel being put in through a doorway at the top. The essential 
peculiarity is that ‘heat conductors,” which in the drawing aro 
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metal bolts, are put into the water space. Only a few of these are 
shown, but the whole space is filled with steam, the water being 
contained in the space between the bolfs. There is only one claim. 
787,949. Broapcast SkeDING Macuing, C. M, Sester, Peoria, Ill. 
—FKiled May 12th, 1903. 
This machine closely 
‘* sprinkler ” water carts. 


resembles the well known street 
The seed corn is delivered to rapidly 








rotating horizontal vane wheels, which distribute it. There are 
twelve claims. There is a force-feed roller for delivering the grain 
to the fans, and the fans are made with curved faces to secure a 
more equable distribution of the seed corn. 








ReFLecteD solar heat is used to obtain very high 
temperatures in a new furnace designed by a Frenchinventor. He 
expects to obtain a temperature of 3500 deg. Cent., which is higher 
than that of the electric furnace. The reflector is built up of more 
than 6000 mirrors arranged side by side in parallel rows, each 
measuring about 4in. by 5in. The width at the top is 35ft., at the 
base 18ft., and the depth 35ft. 
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THE VENTILATION OF THE HOUSE OF 
COMMONS. 


Tue efficient ventilation of public buildings is frequently 
a problem which is beset with difficulties, but probably 
no more delicate task could be given the engineer than to 
satisfy a large body of men such as the membrrs of the 
House of Commons. Here we have congregated together 
in a chamber, completely surrounded by a huge pile of 
buildings, a constantly fluctuating body of persons, of 
which each one requires, according to hygienic laws, about 
50 cubic feet of fresh air per minute. At one moment 
there may be, say, sixty members present in “ the House,” 
and in the course of a few moments, owing, perhaps, to 
some important speech being delivered, or an urgent 
“ division,” there may be rapidly brought together in the 
same space ten times that number. The difficulty of 
meeting the demands under such circumstances will be 
obvious. The temperature must be nearly constant, the 
degree of humidity uniform, and there must be an absence 
of draughts. Little wonder, then, that there have been 
from time to time complaints—which have generally been 
grossly exaggerated—of the conditions under which the 
nation’s parliamentary representatives have to perform 
their public duties. The difficulty of providing a uniformly 
pure atmosphere is further enhanced by the inadequacy of 
the Debating Chamber for the increased number of mem- 
bers since the Redistribution Bill was passed, and by the 
passage of the air through tortuous subterranean passages, 
which have a tendency to deprive itof its freshness and add 
to its volume any dust with which it may come into con- 
act. Then there are other minor difficulties, not the 
east of which is the individual temperaments of the 
members themselves, while it is to be feared that the 
dulness of the debates generally, and the verbosity of 
many of the speakers, tend to a bored and Janguid feeling 
which has been frequently unjustly laid to the quality of 
the atmosphere inthe House. The outcome of numerous 
complaints of the inadequate ventilation of the House was 
the appointment on April 16th, 1902, of a Select Com- 
mittee, comprised of Mr. Dillon, Dr. Farquharson, Sir 
Michael Foster, Mr. Goddard, Sir J. Batty Tuke, Mr. 
Penn, and Mr. Akers-Douglas, to investigate matters. 
This committee was reappointed in June, 1903, Mr. 
Victor Cavendish and Mr. A. H. Smith serving in the 
places of Mr. Penn and Mr. Akers-Douglas. Seventeen 
witnesses were examined, and a report entitled “‘ House 
of Commons (Ventilation)” was subsequently issued. The 
recommendations made may be summarised as follows :— 
(i.) The substitution of an electric fan for the present 
exhaust furnaces, to discharge into the shaft over the 
Commons Lobby. 
(ii.) Simplification so far as is possible of the inlet 
passage, and arrangements for its more thorough cleaning 
(iii.) Use of water screens in place of the present water 


spray. 
(iv.) Adoption of a new improved and more powerful 
intake fan. 


(v.) Tentative introduction of air beneath members’ seats. 

(vi.) More frequent removal for purposes of cleaning 
of the matting on the floor and elsewhere. 

(vii.) Placing the whole of the cleaning arrangements 
under one authority. 

(viii.) The appointment of a sanitary officer, under the 
Office of Works, to direct and superintend the ventilation 
of the House. 

(ix.) The institution of an inquiry into problems of 
ventilation still unsolved, with the view of introducing 
further improvements in the present system. 

Practically all these recommendations have now been 
carried out by the resident engineer, Mr. A. P. Patey, 
under the direction of Mr. E. G. Rivers, M. Inst. C.E., 
chief-engineer to H.M. Office of Works, and the results, so 
far as can be ascertained up to the present, are highly 
satisfactory. The extraction furnaces have been dis- 
carded, and two large electrically-driven fans, each capable 
of dealing with 50,000 cubic feet of air per minute, have 
been installed. One of these is placed in a passage 
between the fresh air inlets on the Members’ Terrace and 
the equalising chamber under the floor of the House, and 
pushes the air into the latter against a pressure of lin. water 
if necessary, while the other acts as an exhauster. The fans 
have been constructed by Messrs. Matthews and Yates, of 
Swinton, Manchester, and are 8ft. diameter, with blades 
5ft. 6in. wide. Before it reaches the intake fan the air 
from the terrace has to find its way through a large screen 
of copper wire gauze with a mesh of 400 to the square 
inch. Down the surface of the screen clear, cool water is 
allowed to fall, giving the wire the appearance of a sheet 
of glass. The incoming air has to pass through this film 
of water, and in doing so is deprived of particles of dust 
or soot, and at the same time is humidified. This screen 
has been specially designed by Mr. E. G. Rivers, and 
is of a type not hitherto used. The water is 
thrown on to the screen by impingement jets which 
were designed many years ago by Sir Goldsworthy 
Gurney. It is not used a second time, but to prevent 
waste is collected and elevated into a tank for boiler- 
feeding purposes. This is done automatically by 
means of a float and electrically-driven pump. In cold 
weather steam radiators, fitted outside the water screens, 
impart to the atmosphere the necessary degree of 
warmth. It is thought that in foggy weather the air will 
be sufficiently purified by these arrangements, but the 
huge cotton wool filter elon the equalising chamber 
remains for the present. The intake fan is driven 
by a 20 brake horse-power Siemens electric motor 
and belting, the speed of the motor being regulated 
between 450 and 900 revolutions per minute by field 
regulation. This is controlled from below. the floor of 
the Debating Chamber by one of the ventilation attend- 
ants, and the adjustment is capable of such delicate 
manipulation that the speed of the fan can be varied as 
little as one revolution per minute without the attendant 
having cause to leave his post. 

A test made on the evening of May 9th, when about 


600 persons were present, showed that, with the motor 
running at 660 revolutions per minute, 53,000 cubic feet 
of air were driven into the Chamber, with an expenditure 
of 8 kilowatts of current. The capacity of the Debating 
Chamber of the House of Commons is 165,000 cubic feet; 
so that with the intake fan delivering 40,000 cubic feet 
per minute, the atmosphere can be changed about fifteen 
times per hour, which would appear to be sufficient for 
the most fastidious member. 

The air, as formerly, finds its way to the “ Members ” 
through the floor grating, which is covered with string 
matting of coarse mesh. It has always been a matter of 
some difficulty to keep this material thoroughly free from 
dirt, which cannot fail to be carried in on the boots of the 
occupants. Now it is removed periodically and disin- 
fected in a special chamber by formalin vapour before 
being replaced, while the cushions, benches, and wood- 


work generally are cleansed by means of a vacuum | 


cleaner. After it has passed through the flooring of the 


chamber the air rises to the ceiling and is extracted | 
by the second fan previously mentioned, which is of | 


equal capacity to the intake fan. This machine is 


situated above the Lobby, and is also driven by an electric | 
It will be gathered that the method in vogue is 


motor. 





clean, and the cleaning arrangements in the Chamber 
itself are now wholly under the supervision of the resident 
engineer, instead of being divided, as was once the Case. 
Moreover, the advisory committee, consisting of Sir 
Michael Foster, Dr. Haldane, and Dr. Gordon, con- 
tinues .to investigate the conditions prevailing, and 


will, if desirable, introduce further improvements. The 
condition of the committee rooms, which has frequently 
been the subject of legitimate complaint, has also been 
| thoroughly investigated, and improvements have been 
| introduced. Electrically-driven extraction fans are placed 
| either at a high level in the windows, or in the ceilings, 
|and amply large fresh’ air inlets, which can be easily 
| cleaned, are provided at the floor level. In all cases it is 
| now possible to give from six to eight complete changes 
of air per hour. 











THE DROP VALVE AND ITS GEAR. 
No. 11.* 


In designing the releasing gear of drop valve engines, it 
'is important to arrange the mechanism so that the 


















































Fig. 11 PAXMAN TRIP VALVE GEAR 


a combination of the plenum and exhaust systems, which 
appears to be the only satisfactory manner that can 


be devised to meet the exceptionally complex problem | 


involved. In consequence of the increased amount of 
air which is being forced into the House, it has also been 
found necessary to augment the warming apparatus, and 
a number of steam radiators of improved type have had 
to be provided. The Webster system of low-pressure 
steam heating has been adopted. The operation of this 
apparatus is based on the principle of the flow of the 
steam and condensation from a pressure slightly above 


| catches engage at a low speed, and that there is little 
| plucking action of the governor. 

The use of rolling lever for the steam valve reduces 
| the plucking effect on the governor when the engine is 
| running on very light loads, but means must be provided 
| to check the jerk which arises from the closing spring 
| after disengagement. In some designs the dashpot is 
| made to act on the outer end of the rolling lever, an 
| arrangement which enables a very delicate adjustment to 
| be given to the closing of the valve In others a curved 
| spring is employed to keep the lever always against the 
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Fig. 1-—-SLENCH T&IP VALVE GEAR 


into a pressure slightly below that of the atmosphere, or 
into a partial vacuum. The supply pipes, radiating and 
return pipes, are exhausted in advance of the turning on 
of the steam, which can then flow rapidly into the lower 
pressure. After the supply and radiating pipes are filled 
with steam this is prevented from escaping into the return 
piping by thermostatic valves of special construction, 
which enable air and water to pass while remaining 
closed against the passage of steam. 

Members of Parliament may rest assured that the 
hygienic arrangements of “the House”. are’ enor- 
mously improved. The contamination of the atmo- 
sphere is practically impossible from the moment of 
its entering the inlet passages until it reaches the Debat- 





ing Chamber. All the air ducts are maintained thoroughly 


lifting ears on the spindle, the dashpot then occupying its 
usual position over the centre line of the valve. 

It is very important when designing disengaging gear 
for drop valves to avoid overhanging pins, with consequent 
cross stresses. The whole mechanism should be arranged 
with jaw-ended levers where necessary to keep the pull 
central. This part of the gear is very delicate, and the 
rattle or deviation due to twist is soon felt, and will 
quickly bring an engine into disrepute. Adjustable ends 
for the link work are not common, the general practice 
being to use solid bushes accurately bored to receive case- 
hardened pins. This construction is found to be quite 
satisfactory, and seeing that there are no stress reversals, 
there is no rattle when overhung pins are avoided. . Any 

* No 1 appeared May 26th, — 
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wear that many take place is confined to the bushes, which 
are easily replaced. 

In seeking a satisfactory type of releasing gear for high 
speeds it is well to have clearly in mind the sequence of 
events in a cycle, and the difficulties to be surmounted in 
performing these events in a short space of time. Com- 
mencing at the point at which the outer end of the valve- 


Fig. 13—-SULZER TRIP VALVE GEAR: 


lifting lever is in the top position, the first event is the 
striking of the catches as they engage. It is essential for 
quiet running that these should strike each other as slowly 


as possible, and it is clear that when the gear is driven by | 


| roller chain. Each steam excentric B, by means of its 
| rod C, drives a pair of radius links D D, which’in turn 
| carry the tripper E. This tripper engages with the outer 
| end of the steam lever F, can raises the steam valve G 
| from its seat, this lever being connected to the valve 
| spindle ty means of die block H, and is pivoted on the 
pin I. The valve lever F is released when the outer end 
of the tripper E comes in con- 
tact with the governor cam K, 
over which it glides obliquely, 
permitting the steam valve G 
to close instantly by the action 
of the spring Q in the dashpot. 
The speed at which the steam 
valves close can be accelerated 
or retarded by regulating the 
emission gear on the dashpot P. 
An air valve is provided for this 
purpose, by the use of which 
the maximum closing velocity 
is attained with the minimum 
of shock. The position of the 
cam K is varied by the governor, 
- the lever O, acting upon the rod 
N, moving the lever L, fixed on 
the rock shaft M; motion is 
thereby communicated to the 
cam lever K, which is also fixed 
on this shaft. Therefore, ac- 
cording to the position of the 
governor, the valve lever F is 
released earlier or later as may 
be necessary. 

The exhaust valve S has a 
positive motion by means of the 
excentric T and rod _U, driving 
the fulcrum lever V, which rolls 
on the fulcrum block W, thereby 
raising and lowering the exhaust 
valve from its seat. 

The valve gear made by 
Messrs. Clench and Co., Chester- 
field, is shown by Fig. 12. The 
oscillating lever A receives a 
movement from the excentric 
rod, and communicates its 
motion to the bell-crank levers 
B through adjustable coupling 
links C. The trip gear is clearly 
seen in the drawing, and re- 
quires little further description. 

The cut-off is varied by the governor moving the cams C 
inward or outward, whereby the cut-off is earlier or later 
according to the load. 

The exhaust gear consists of two double-ported Corliss 


excentrics the less the clearance, and the smaller the | 
excentric throw, the slower the striking velocity.; The | 
valve is next lifted, and at acertain period the catches | 
are released. The valve then descends and the dashpot | 


action takes place. 


If the descent is to be prompt the | 


valve and the parts dropping with it must be as light as | 
possible to avoid the delaying effect of inertia. On the | 
upstroke of the excentric the only event is the bringing of | 


the catches into position for the next engagement. As 
most gears are arranged the catches cannot commence 


their action until the excentric rod has carried the loose | 


catch above the valve lever. 
be made small in order to secure a low striking velocity, 


Fig. 14-AUGSBURG HIGH-PRESSURE GEAR 


there is little time left for the catches to slip into gear. 


The loose catch should therefore be as light as possible, | 


so that inertia may not delay the operation. 

When cams are used in place of excentrics it is possible 
to give a very slow striking velocity, with a reasonable 
time for engagement, by making the contour of the cam 
only slightly deviating from the concentric part on that 
portion which concerns the engaging period, and it would 
appear that it is possible to design a cam gear which would 
attain a higher speed than a gear driven by excentrics. 
In all designs the nuts on the valve and spindle and the 
parts flying with the dashpot should be securely locked, 
or they will soon shake loose. To show how these objects 
are attained in practice, we illustrate several recent 
gears, of which the greater number require but little 
explanation. 

Paxman’s trip gear is actuated, as shown in Fig. 11, by 
a horizontal lay shaft A, rotating at the same speed as 
the crank shaft, and driven by means of a pair of bevel 
wheels. On this lay shaft are four excentrics, two for 
the steam admission valves and two for the exhaust. 
The governor is also driven by it by means of a single 


Now, if the clearance is to | 


| 


| 
| 
| 
| 


Fig. 15—AUGSBURG LOW-PRESSURE GEAR 


| valves driven by a separate excentric. This design dis- 
| penses with the usual horizontal lay shaft, with its bevel 
| gear and bearings, and at the same time affords a very 
| good drainage to the cylinders. 


| A fiat 


Fig. 16—CAREL GEAR 


interesting features that any article on the subject of 
drop valves would be most incomplete without some 
reference thereto. Fig. 13 shows the high-pressure gear 
of the 750 horse-power single-tandem engine exhibited at 
the last Paris Exhibition. The design embodies the use 
of rolling levers and adjustable pallets for both steam 





The valve gear of the Sulzer engines possesses so many 





and exhaust valves, which are of the four-beat type 
Although only one excentric is used to actuate the steain 
and exhaust valve at one end of the cylinder, the range of 
tripping covers about eight-tenths of the stroke. This 
result is obtained by a supplementary motion of the 
catch lever derived from a point at right angles to the 
excentric rod, thus enabling the catches to be slipped 
either on the rising or falling movement of the valve. 
The engagement of the catches is positive, and in this 
respect the gear follows closely on the lines of the well- 
known Gishart Corliss system. The position of the 
dashpot D allows of easy access, and commands periect 


‘control of the closing of the valves by acting at a 


considerable mechanical advantage, and at the same time 
restrains the movement of the rolling lever as the valve 
falls upon its seat. The whole arrangement shows design 
of a very high order, and explains to some extent the 
splendid reputation the Sulzer engines have attained. 
The drop valve engines made by Messrs. Ruston, 


Fig. 17—-NURNBERG GEAR 


Proctor and Co., Lincoln, possess some interesting 
features. The gear is of the positive type, and the valve 
motion is derived from a point in the excentric rod which 
describes au oval path, as in Hackworth’s marine valve 
gear. The extremity of the excentric rod is guided by a 
plunger carried on trunnions, the inclination determining 
the point of cut-off. The exhaust valve gear is clearly 
seen from the illustrations, and the arrangement for 
adjusting release and compression will be noted. (See 
THE ENGINEER, September, 1904, for illustrations.) I 

The releasing gears of various other continental engines 
are illustrated herewith, and are useful as showing the lead- 
ing features of a class of engine which has attained higher 
development in Europe than in this country. : 

Figs. 14 and 15 show the gear used by the Maschinen- 
fabrik Augsburg on high and low-pressure cylinders 
respectively. In Fig. 14 the valve is opened by the 
rod E and cam A, and tripped by the rod F and excentric 
B. ‘In Fig. 15 an excentric A opens the valve and the 
catch D is pushed off by a radius link, of which the posi- 
tion is controlled by the governor through E and C. The 
action of the Carel gear—Fig. 16—is obvious. An ex- 
centric is used to effect the opening, and a loose trigger E, 
controlled by a pin F, releases it. F is regulated by the 
lever D, worked by the governor. Inthe Nurnberg gear, 
as applied to a vertical engine, an excentric A raises the 
valve through the medium of a loose pallet C, which is 
pushed off by the lever D. 








THE PRODUCTION OF VERY LOW 


TEMPERATURES. 


No. I. 

Tue Royal Commission for the St. Louis Exhibition 
followed the principle which, though successfully and 
advantageously carried out by continental nations at 
previous Exhibitions, had not hitherto been adopted by 
Great Britain, that of offering special inducements with a 
view to organise a series of exhibits which should 
represent not merely isolated individuals, but should be 
representative of some special direction, in which it might 
be justly thought Great Britain as a whole held a 
pre-eminent position. Such a position has been held in 
the investigation of the physics and chemistry of gases, 
it may be said, from the time of Boyle, in the seventeenth 
century, to the present day. All refrigerating machines 
operated upon the compression principle spring from the 
invention of Jacob Perkins in 1834. As an effective 
representation of what Great Britain has done in a 
direction of physical research and of mechanical invention 
peculiarly her own, the Royal Commission, through the 
Sub-committee for Chemical and Pharmaceutical Arts 
under the chairmanship of Dr. Boverton Redwood, sent 
out as their own exhibit a complete plant for the. lique- 
faction of hydrogen. The plant had little resemblance 
to what is commonly called philosophical apparatus. It 
was a collection of machinery weighing some 18 tons 
and requiring a30 horse-power motor todriveit. The entire 
plant, with the exception of the motor, which was 
obtained at St. Louis, was made by Lennox, Benton, and 
Reynolds, Limited, engineers, of Rosebank Works, Fulham, 
London. The Commission were fortunate in securing the 
services of Mr. J. E. Peteval, late of Owens College, 
Manchester, to go with the plant, and under his direction 
and supervision it was erected and worked; lectures and 
demonstrations dealing with the scientific investigations 
upon the subject during the course of the Exhibition were 
given by Mr. Peteval. 

In addition to the actual machinery and apparatus sent 
out, drawings were exhibited of a liquefier and a general 
arrangement for the liquefaction of hydrogen by Dr. 
Morris Travers, F.R.S., of University College, Bristol, and 
also drawings of an important application of low 
temperature research by mechanical means to biological 
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problems by Dr. Allan Macfadyen, and Mr. Sidney Row- 
land, of the Lister Institute ‘of Preventive Medicine, of 
London. 

Passing over the well-known work of Faraday in the 
liquefaction of ~~ contained in closed bent tubes, 
heated at one end and cooled at the other; so that the gas 
was condensed by the pressure of its own vapour, modern 
developments may be said to have begun with Andrews 
on thescientific, and Sir William Siemens on the mechanical 
side. Certain gases, such as oxygen, hydrogen, and nitrogen, 
had been submitted to the highest available pressures, 
with no sign of liquefaction. They had come to be known 
as permanent gases. Natterer, in 1854, had carried the 
inquiry up to the enormous pressure of 3000 atmospheres. 
It was the great problem in physics at the time. 
It was to solve this problem that Andrews carried out his 
investigations, of which Clerk Maxwell says :—‘ The ex- 
periments of Andrews on carbonic acid furnish the most 
complete view hitherto given of the relation between the 
gaseous and liquid states of matter, and of the mode in 
which the properties of a gas may be continuously and 
imperceptibly changed into those of a liquid.” 

Andrews’ results were published in 1869. They were, 
briefly, that for every gas there is a definite temperature 
above which it Prtices 5 liquefied at any pressure. This 
temperature he called the Critical Temperature. It may 
be interesting to an engineer familiar with steam problems 
to know that Cagniard de Ja Tour has given the critical 
temperature of steam as 3862 deg. Cent.; that is, at about 
the melting point of zinc, steam could not be condensed 
to water at any pressure, and would be a permanent gas. 
Andrews carried out his experiments by means of a screw 
press. An Andrews press was made and sent out with 
the plant for use by Mr. Peteval in his lectures. It is 
shown in Tig. 1. It consists of a small cylinder with 
glands at both ends tightened by nuts; through the bottom 














Fig. 1—-ANDREWS’ LIQUEFACTION PRESS 


end works a plunger by means of the screw and wheel. 
In the cylinder is placed a — tube closed at the top 
and open at the bottom, and drawn out into a capillary 
bore at the top. The tube is not shown in the picture, 
but the capillary portion of the tube extends above the 
nut at the top. The tube, having been carefully calibrated, 
is filled with gas, the top sealed, and a short column of 
mercury introduced by partial exhaustion. The lower 
portion of the tube is then placed in position in the 
cylinder, surrounded by water, and by forcing the 
plunger into the water any pressure up to 400 atmo- 
spheres can be obtained upon the contained gas, and its 
compression and action noted in the extended and visible 
capillary portion of the tube. 

After Andrews, the problem of the liquefaction of the 
so-called permanent gases became not merely a question 
of pressure, but of the preliminary reduction to the 
critical temperature at which the gases could possibly be 
liquefied. Eight years after the publication of Andrews’ 
work, in 1877, it was announced at a single meeting of 
the French Academy that Cailletet and Pictet, working 
independently, had liquefied oxygen. It is suggestive 
that the problem was leaving the domain of philosophical 
apparatus, as Cailletet was one of the great French iron- 
masters, and Pictet was largely engaged in the manufac- 
ture ofice machinery. Cailletet reduced his temperature to 
the critical point by adiabatic expansion doing external 
work, The gas was compressed by a pump into a 
cylinder, and suddenly expanded, doing external work in 
forcing out mercury through an opened cock, or part of 
the gas did work in driving the remainder through an 
orifice or cock. Pictet got up pressure by means of a 
heated oxygen retort. A tubular projection from the 
retort was cooled by means of refrigerating apparatus of 
the now familiar Perkins type, his media being sulphurous 
acid and carbonic acid. Though these two methods of 
lowering the temperature to the critical point were very 
different, in one respect, they had the same result. In 
neither case was the production of liquid continuous, 
nor was there any possibility of a continuous flow. A 
certain charge, as it were, of gas was condensed, and the 


Cailletet with additional external cooling, Olszewski in 
1895 obtained liquid hydrogen in the form of a mist or 
spray which persisted sufficiently long to determine its 
temperature. 

The utilisation of heat interchange was an idea familiar 
to Sir William Siemens, and was applied in several of his 
inventions. In 1857 he took out a provisional patent for 
refrigerating apparatus, in which he says, “ The air is first 
compressed by a cylinder or pump of any suitable con- 
struction b which its temperature is raised, and it is 
cooled while in the compressed state, and it is then 
allowed to expand in a cylinder or engine of any suitable 
construction, by which its temperature is lowered. The 
air thus cooled is brought in contact with the articles to 
to be cooled or frozen, and is then conducted through an 
interchanger or apparatus by which it is made to cool the 
compressed air which enters the interchanger in the 
opposite direction.” He points out that the principle of 
the invention is adapted to produce an accumulative 
effect, or an indefinite reduction of temperature, and says, 
again, “ The cold air is conveyed through the tubes while 
the compressed air passes in the contrary direction through 
the case, or vice versd. The compressed air thus enters 
warm and passes out cold, while the expanded air enters 
cold and passes out warm.” 

An effective method to reduce the temperature at the 
cold end of such an interchanger would be to expand the 
compressed air in a heat engine driven backwards. At 
very low temperatures, however, the mechanical difficulties 
are great. A simpler method, though thermodynamic- 
ally far less efficient, is provided by the phenomenon 
known as the Joule-Kelvin effect. As heating by adiabatic 
compression and cooling by adiabatic expansion is a familiar 
idea, it is frequently assumed that this is the case in the 
form of liquefier here described. This, however, is notso. 
As the explanation offers a notable instance of the manner 
in which discoveries in special investigations may turn 
out to be of importance in mechanical 
invention, it may be of use to go briefly 
into the matter. The conception of a 
scale of absolute temperature was due 
to Lord Kelvin in 1848. The absolute 
zero on such a scale would be the zero 
of a thermometer containing perfect 
gas, in which Boyle's law, p v = con- 
stant, is rigorously true. No gas 
answers this ideal condition. To use 
air in a thermometer, a correction 
must therefore be applied to graduate 
it according to the absolute scale. To 
determine the deviation of air from 
Boyle's law, and so obtain the required 
correction for the absolute scale, was 
the object of the Joule-Kelvin experi- 
ment. It. is shown diagrammatically 
as applied in the liquefaction of gas 
in Fig. 2. Gas under constant pres- 
sure enters at A. It is conducted by 
a tube which at first will be supposed 
to be a non-conductor of heat to the 
valve C, where the gas is expanded 
and flows out at B. The apparatus is 
insulated from outside heat by the 
vacuum insulation shield. The total 
energy contents per unit mass of a 
gas with steady pressure behind it is 
made up of the energy of motion, plus 
the head working through a certain ot ot 
space, as if it were a hydraulic problem, 




















plus the internal energy. At the valve 
C there is an increased velocity, and 
the vis viva of the issuing ges will 
absorb a certain amount of energy, 
but ata short distance from the orifice Fig. 2 

the velocity will subside and the vis viva 

reappear as heat. It may be taken, therefore, that the 
energy of motion will be unchanged from A to B. Inthe 
actual experiment of Joule-Kelvin a porous plug, and not 
an orifice, was used to eliminate any possible disturbance 
from such change in the energy of motion. Let pv = 
pressure X volume at A, p'v' at B. If pv be the energy 
per unit mass at A of a head working through a certain 
space, p' v' will be the amount of this energy which has 
been transmitted through C to B. The work lost by the 
gas being forced through the orifice, or the loss of head, 
will therefore be pv - p'v'. This work, giving time for 
the velocity of the jet to subside, must reappear as heat. 
As the insulation is supposed to prevent any external heat 
transmission, this heat must alter the internal energy of 
the gas correspondingly. If U = the internal energy at 
A, and U! at B, U'— U will be the heat equivalent and 
equal to the work done in transmission. Therefore— 

Ul —-U=pv — plu! 

but in any gas rigorously following Boyle’s law, p v = 
p'v', Therefore, in this case it is evident that U! must 
equal U, and 





Ul+p'v!' =U+ py, 

that is, the total energy contents of the gas will be the 
same at A and B if, as is supposed, there is no change in 
the energy of motion nor external heat transmission. As 
the internal energy of the gas depends upon the tempera- 
ture, the temperatures at A and B must be equal, as 
long as pv = p'v'. If the temperatures are not equal, it 
proves that pv does not equal p'v', and any such 
difference of temperatures found by experiment will be a 
basis for determining the deviation for that gas from 
Boyle’s law, and so enable the correction to be obtained 
for a thermometer on the absolute scale. Joule-Kelvin 
found that air was cooled and hydrogen heated. Roughly, 
for every atmosphere difference of pressure between 
A and B air was cooled 0°25 deg. Cent. Ifthe pressure at 
A is 201 atmospheres, and at B one atmosphere, the fall 
in temperature would be, say, 50 deg. Cent. If, now, the 
tube conveying the compressed air from A to C be 
supposed a conductor of heat, such as copper, the cold 
air having thus fallen 50 deg. Cent. on the opening of the 


ture of the incoming air; but if:the préssure is main- 
tained by a compressor at the full 201 herés, the 
full of 50 deg. Cent. is still available, and now starts from 
a lower point, the accuihulative effect described by 
Siemens comes into play, and’ a temperature sufficiently 
low for liquefaction is qui¢kly reached. The first mention 
of an interchanger working on this principle is in Dr. 
Hampson’s application for & patent dated May 23rd, 1895. 
On June 28th, some fivé weeks later, Professor Linde 
applied for an English patent on the same principle. 

It will be at once observed that as Joule-Kelvin found 
that hydrogen was warniéd and not cooled, hydtogen 
should get warmer, and not colder, in such an apparatus. 
But the experiments furthér showed that the magnitude 
of the effect varied with the temperature. The formula 
representing this variation indicates that above a certain 
temperature the effect will be positive, and below nega- 
tive. This point, called the Inversion Point of the Joule- 
Kelvin effect, is above normal for air, but much below 
normal for hydrogen. Thus hydrogen no longer holds 
an anomalous position. Its Invertion Point is merely 
very low. It is somewhat below 100 deg. Cent. for air, 
but — 80°5 deg. Cent. for hydrogen. 

While air will then cool when put in at A at normal 
temperature, to make ,hydrogen cool it must enter at 
below. — 80°5 deg. Cent. Means must, therefore, be pro- 
vided to reduce its temperature below this point before 
it is of any use putting it into the coil. 

Given the necessary machinery and the supply of gas, 
the Hamson-Linde method offered a possibility of obtain- 
ing a continuous flow of liquid. The result was not Jong 
in forthcoming. In 1898 Sir James Dewar obtained at 
the Royal Institution liquid hydrogen, not as a mist or 
spray, as had been obtained by Olszewski, but in @ static 
condition. 
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L’ Energie Hydraulique et Les Recepteurs Hydrauliques. By 
U. Masoni. 320 pp. 207 illustrations. Paris: Gauthier- 
Villars. 1905. 

Tue author of this book is Director and Professor in the 
Royal Engineering College at Naples, and generally the 
treatise takes an Italian view of its subject; but it is 
published in Paris, and is written in French. The first 
part is occupied with a dogmatic and very concise state- 
ment of recognised hydraulic and hydrodynamic laws and 
equations. At the end of Chapter II. three pages are 
devoted to the consideration of the cost of hydraulic 
power. In 1897, Soldini estimated that in North Italy 
steam power cost per year in fuel, interest and deprecia- 
tion, from 1500f. per brake horse-power for the smallest 
size of plant, to 150f. for 500 horse-power and upwards. 
For large hydro-electric installations he estimated the 
capital outlay as 600f. per brake horse-power at the tur- 
bine shaft, and 1100f. per electric horse-power received at 
the distant station. This gave a cost per year and per 
electric horse-power delivered of 130f., inclusive of interest, 
maintenance, and depreciation on the capital. Later 
official Italian’ estimates, however, have reduced this 
figure from 130f. to 90f. 
Chapter ITI. makes a closer examination of the dynamics 
of hydraulic machines, which are divided into “ recep- 
teurs,” or engines, driven by hydraulic power, and pumps, 
&c. &c., in which energy is supplied to water by one orother 
form of driving machine. Here there is a good deal of un- 
necessary repetition of what appears also at the beginning 
of the book; and, in fact, throughout the volume one finds 
somewhat tedious repetitions of mathematical formulas, 
a single statement of which would have improved the 
appearance of the text and made it more easily readable. 
A short sketch is given of M. Rateau’s very elegant and 
instructive analysis of the characteristics of hydraulic 
motors; but Professor Masoni states that he prefers 
Mr. Bodmer’s method of treatment. English engineering 
stands in high honour among Italian professionals, and 
on page 53 we find mention of English Hydraulic Power 
Companies coupled with the somewhat amusing informa- 
tion that they sell their power at a price varying from 
1-274f. to 0° 438f. per horse-power hour, these prices being 
thus calculated to the one-hundredth part of a penny. 
The chapter concludes with descriptions of accumulators 
helped by diagrams of dimensions too small to show any 
constructive details. This criticism applies to all the 
diagrams in the book ; they are too sketchy and diminu- 
tive in scale to give useful information respecting details 
of design, and the theoretical diagrams illustrating 
graphically the kinetic and dynamic calculations made 
are for the most part so rough, sketchy, and small-sized, 
as to be practically unreadable. The relative magnitudes 
inserted in these sketches sometimes deviate extrava- 
gantly from those spoken of in the text. An example of 
this is seen in Fig. 69 at page 139, where an angle, which 
the text correctly states should not go outside the limits 
60 deg.— 80 deg., is sketched in at about 30 deg. From 
such diagrams students are apt to imbibe unconsciously 
very wrong practical ideas. Some of the repetition 
above mentioned is due to a section, headed “ Géneral- 
ités,” being devoted to each subject dealt with, most of 
the contents of which are found again where the subject 
is treated in detail. Chapters V., VI. and VII., upon 
water wheels, form one of the best parts of the book, the 
methods of design being clearly and simply stated, with- 
out, however, any reference to the construction and 
bracing of the wheel which give it the necessary strength 
to perform its various duties, nor do we detect any 
suggestions of ventilation of the buckets either in the 
text or in the diagram. 

Most of the latter half of the book deals with turbines, 

with a special chapter on turbine bearings and another 

upon regulation by movable gates and upon governing. 

The list of kinds of governor given is a long one— 

namely, centrifugal, inertia, dynamometric chronometric 

hydraulic, pneumatic, and electric. Rapidity and relia- 
bility of action are stated to be the two chief good 








production was at an end. Still, by the method of 


valve, flows back over the tube and lowers the tempera- 





qualities in a governor. A relay or servo-motor is essential 
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for modern hydro-electric machinery. Worm gear, 
ratchet wheel, friction cone, hydraulic, and a “hydro- 
mechanical” servo-motor mechanisms are _ shortly 
described. The last-named, as made by Escher Wyss 
and Co., is an arrangement of two tooth-wheel pumps 
forcing oil through a port, which is closed by a centri- 
fugal governor when the speed rises above normal, and 
when this occurs the closure of the port makes the 
pump casing swing round, and so shift the turbine 
gates. The cylinder and piston hydraulic servo-motor 
operating with oil is the most powerful, the most reliable, 
and the smoothest and most silent in its action. 

Hydraulic presses, hydraulic engines, and, generally, 
cylinder-and-piston hydraulic machines occupy the 
remainder of the volume. 

According to its method, the book is a sound and trust- 
worthy guide. This method is first to elaborate fully the 
dynamical theory of the machine, and subsequently to 
give an outline sketch of how the machines are actually 
designed in the drawing-office, and how they are actually 
made. This latter half of each division of the work is too 
short and insufficiently detailed to be of more than 
elementary service; while, unfortunately, it contains so 
little reference to, or dependence upon, the previously 
explained theoretical reasoning and principles that one 
is led to fear that the student must fall into scepticism 
as to there being any practically useful mutual relation 
between the two. Moreover, according to modern prin- 
ciple, in both general, literary and technical education, 
which has already taken possession of most of the field 
in Britain and America, this method is reversed; the 
fortunate modern student is encouraged to learn a good 
deal of the actually existing facts of each subject before 
he is called upon to exercise his brain power in framing 
theories, which should guide him in judging logically, 
whether or not, and in what degree, existing practice is 
right, and in what respects it may be improved. He is 
not expected to be able to digest and assimilate theories 
about things concerning the facts of whose concrete 
existence his store of acquired information is a blank; 
or to cultivate any firm faith in the infallibilities of such 
theories. 

Taking the matter of the book as it stands, which is 
sound, and shows knowledge of modern developments, 
although burdened by the habit of needless repetition, 
one or two minor criticisms may be offered. The 
general equations set out on pages 19-21 proceed on the 
assumption that, while the water is passing through 
a moving wheel, it is acted on by gravity acceleration in 
its motion relative to the moving blades, in the same way 
as if these blades were fixed. That is, the increase of 
the squares of the relative velocities from entrance to 
exit is equated to 2 gh, where h is the fall in level between 
these points. Now, if the motion of the blades were a 
uniform translatory one, then all the accelerations in the 
relative motions would, of course, be precisely the same 
as those in the “ absolute’ motions, by which latter 
foolish term is meant the motions in the earth or gravity 
field. But surely the g or gravity acceleration affects the 
motions in this gravitation or “absolute” field, and, 
although in the above case, which does not, and cannot, 
occur in practice, the effect in the relative field is the 
same. Still, even then, it would be better to describe it 
as an effect upon the absolute velocities. Moreover, 
when the field of the moving wheel in which the 
relative velocities spoken of occur suffers acceleration, as 
does that of every rotating wheel, whether the angular 
velocity be steady or unsteady, then to say of the relative 
velocities that (V2, — V*% ) = 29h must be wrong. The 
question is one of small numerical importance. The 
fall h through the moving wheel is only of importance in 
large very slow moving wheels where the acceleration of 
the blades is very small, and where, therefore, the 
acceleration in the relative velocities must be very 
nearly the same as that in the absolute velocities. In 
quick-running turbine wheels where the wheel accelera- 
tion becomes important, the fall is actually of no 
importance. But it is a fundamental point in respect of 
correct theory. 

On page 21 the author would have helped the student 
to follow him in the formation of his equations if he had 
not omitted to state that the integral which he gives for 
the work done against (or by) centrifugal force works 
out to half the difference of the squares of the peripheral 
blade velocities at entrance and exit tips, and that this 
combiries with the similar half of the same difference 
due to the above-mentioned value of 2 9 h. The 
author has a habit of using, in different parts of his book, 
the same letter to mean quite different things; for 
example, on pages 13, 51, and 84, R is given entirely 
distinct significations without fresh specifications of these 
symbolic meanings. This must be disconcerting to those 
who may miss seeing the first introduction of each change 
of meaning. 

By far the simplest and most élegant formula for the 
work done by the water on the moving blades is 


Work per unit weight passed = ; (Bi Wi — Bo Wo), 


where B and W are the blade and water velocities, the latter 
resolved peripherally—z.e., W is the tangential component 
of the absolute water velocity—and the suffix ¢ indicates 
values at inlet and the suffix o those at outlet. For the 
greatest possible dynamic efficiency W, ought to be zero, 
when the above expression for the work done reduces 
to the simplicity of a single term. This simple law 
is not introduced until the 119th page of Pro- 
fessor Masoni’s book is reached, and only after very 
prolonged complex mathematical investigations. This 
seems a pity, as nearly everything that is of use in the 
theory can be recognised as almost obvious from this easy 
form of the fundamental law. 
On page 126 the author deduces relations between leading 
ane and dimensions such as will give maximum hy- 
ro-dynamic efficiency to the wheel, and throughout the 
subsequent work he bases rules for design upon the relations 


efficiency involves, among other things, the relative water 
velocity and the blade angle at inlet and the absolute 
water velocity and direction at outlet, while it is also in 
terms of the peripheral speed of the wheel. He 
proceeds to differentiate with respect to this last peri- 
pheral wheel speed, and to equate the result to zero in 
order to obtain the wheel speed yielding the desired maxi- 
mum efficiency. In this differentiation he treats the 
other above-mentioned terms, and, indeed, everything 
except the wheel velocity, as constant. This cannot be 
considered as legitimate. Other things being equal, the 
relative velocity changes with the wheel speed ; and, also, 
the expression for the efficiency has been arrived at on 
the supposition that the angle of the blades has been 
fixed so that there shall be no splashing at the inlet, the 
angle so fixed depending on the wheel velocity. Also 
change in the wheel poe alters the outlet velocity. The 
efficiency as above determined cannot, therefore, be a 
true maximum. Moreover, on page 142 and elsewhere, 
we find our author developing methods of calculating the 
chief elements of a turbine design by help of the results 
of the above adjustment for maximum efficiency 
combined with the insertion in his formula of the 
efficiency 0°81 assumed as the average obtained by 
experience and experiment. This seems to be carrying 
the illogicality of a passionate desire to harmonise theory 
and practice too far. But it does not appear to be of 
much real consequence, because, at the foot of the same 
page 142, we find that by algebraic error he has multi- 
plied by 0°9 instead of dividing by it, as he should have 
done, the said 0°9 being the square root of the above 
0°81, and 0°81 having been evidently found to be the 
mean yielded by practical experience, because it also 
yields an easily extracted square root. 

Each section of the treatise dealing with each kind of 
turbine in succession begins with lengthy investigation 
of theoretical conditions and theoretical rules of con- 
struction, and ends with practical instruction as to how 
to proceed in designing. In this latter part one always 
finds quite a large number of assumptions, supposed to 
taken from “ practical experience,” which, as in the case 
just cited, entirely abrogate and trample under foot, with 
what one may call brutal indifference, the laborious 
theoretical conclusions previously arrived at. 

On pages 137 and 188 appears a very interesting note 
upon “ similitude” between turbines of large and small 
size and running at low and high speeds. This is founded 
on a general theory of similitude applicable to all dynamic 
machines. It makes the diameters of similar turbines 
proportional to the square root of the quotient of the 
horse-power divided by the linear speed, and therefore 
proportional to the square root of the driving force applied 
to the periphery. It follows that the driving torque of 
similar turbines is proportional to the 14 power of the 
driving force, or, otherwise, to the cube of the diameter. 
In order to be “similar,” two turbines must give the 
same theoretic efficiency, and they must have the same 
angular relation between the absolute and relative veloci- 
ties both at inlet and at outlet, and must also have the 
same ratio between width and diameter of wheel. 

Sufficient has been said to indicate that this treatise 
has some theoretic faults; that in respect of practical 
constructive information it hardly satisfies the standard 
demanded by English engineering students; but that it 
contains a great deal that is instructive, both theoretically 
and practically, and that it is, indeed, one of the best and 
most thorough modern endeavours to bring theory and 
practice in the very difficult subject of turbines into 
harmony with each other. 





SHORT NOTICES. 


Rateable Machinery, with Abstracts and Reports of the 
Leading Appeal Cases from 1783 to 1904, and Notes on Valua- 
tions, Procedure on Objections, Appeals against Assessments, 
dc, By George Westall, F.S.S., Rating Surveyor and Valuer. 
London: Allen and Co. Price 5s.—The law of rating is one 
of those highly specialised branches of the law with which 
but few members of the legal profession are really familiar. 
If but few persons are au fait with the general law of rating, 
fewer still are familiar with the principles upon which 
machinery is brought into rating. During the period with 
which Mr. Westall deals, there has been ah enormous 
number of cases dealing with the subject, and yet, as the 
author says, the question ‘‘Is machinery )ateable?’’ might 
with equal correctness be answered in the negative or in the 
affirmative. Nevertheless, machinery is takeninto considera- 
tion as enhancing the value of a rateable hereditament, and 
Mr. Westall draws attertion to all the important cases which 
show how this enhancement comes about. But he is not con- 
tent with merely stating the principle of each decided case, he 
gives long and valuable extracts from the judgments which 
have been delivered in the various important cases which 
have been decided in the High Court and at Quarter Sessions. 
In our view the value of the work is enormously enhanced by 
the fact that it contains the actual words of the judges who 
have been called upon to give their opinions upon this 
important branch of the law of rating. We can recommend 
this work to legal practitioners and others who have business 
before assessment committees and Courts of Quarter Sessions. 

Experimental Researches on Flow of Steam, &c. London: 
Archibald Constable and Co., Limited. Price 4s. 6d. net.— 
This little book is a translation from the French, by H. Boyd 
Brydon, of Professor Rateau’s book on ‘‘ Experimental 
Researches of the Flow of Steam through Nozzles and 
Orifices.’’ As the title implies, it deals with experimental 
researches on the flow of steam through convergent nozzles 
and orifices in thin plates. The author commences by record- 
ing im brief outline the theory of steam flow, and gives equa- 
tions for velocity of discharge, weight of discharge, and the 
correct profile of nozzle for steam. He also gives practical 
formule for the discharge. The direct method of previous 
experimenters, and Rateau’s indirect method are given in 
Chapter II. He estimates the exactness of the measurements, 
and generally discusses the results obtained. In the third 
chapter there is a comparison of results with Hirn’s experi- 
ments on air, the results of which are tabulated; and there 


is a general discussion on the curves, which have been 
plotted from the data. The last chapter contains an interest- 
ing analysis of the phenomena of the flow of hot water through 





80 found. His general expression—equation 98—for the 


nozzles, 





The Mercantile Year-book and Directory of Exporters. By 
Walter Lindley Jones, F.R.G.S. London: Lindley Jones 
and Brother. Price 10s.—The mercantile year-book for 
1905 has been revised and ohne, and can be said to be 
thoroughly up to date. No trouble appeats to have been 
spared to ensure the utility of this small directory. It 
is divided into six parts, the first <a a list of the 
exporters of London in the street order. The second part 
gives a list of importers in British Colonies and foreign 
countries, with their representatives and buying agencies sn 
Europe. The third part deals with the principal classes of 
goods shipped from London, with the names of the ship- 
owners, whose addresses will be found in another part of the 
directory. Part IV. gives the addresses, telegraphic 
addresses, telephone numbers of London exporters, together 
with the markets with which they deal. The merchant ex- 
porters of Liverpool, Manchester, Birmingham, Glasgow, 
Newcastle, Bradford, Leeds, &c., and those of the more 
important cities on the Continent and America, are given in 
the remaining sections of the book. 


Modern Electricity. By James Henry and Karel J. 
Hora. London: Hodder and Stoughton. Price 5s. net.— 
This is quite an elementary work, written with a view 
to meet the requirements of apprentices and artizans 
who are desirous of furthering their technical knowledge 
on this subject. After a short introduction, the authors 
deal with the generation of electricity by primary bat- 
teries and its storage in secondary batteries or accu- 
mulators. The next chapter is on the intensity of elec- 
tric currents. Chapters V. and VI. give a general out- 
line of magnetism and electro-magnetic induction. After a 
short discussion on electrical units, the authors describe the 
construction of various types of dynamos and motors. The 
rest of the book contains interesting short chapters on 
electric lighting, the telegraph and telephone, wireless tele- 
graphy, and X-rays and radium. The numerous diagrams 
which illustrate the book are quite clear, and can be readily 
understood. The mathematics used throughout are quite 
simple, 

Painters’ Oils, Colours, and Varnishes. By Paul N. 
Hasluck. London: Cassell and Co., Limited. Price 2s.— 
This small volume on painters’ oils, colours, and varnishes 
consists of a series of articles which have appeared in the 
Building World from time to time. The articles have been 
re-arranged, and in many instances re-written. There are 
fifteen chapters in all, and the subject is dealt with fully. 
The first two chapters treat of painters’ oils and colours, and 
colour and pigments. Then follow nine chapters on the 
different pigments. In the twelfth chapter the author dis- 
cusses the question of the best ‘‘ drier’’ to use, and gives a 
short account of the chemical compositions of the several 
qualities. The last three chapters are devoted to paint 
grinding and mixing. Gums, oils, and solvents for varnish- 
ing and varnish manufactures. The descriptive matter is 
accompanied by fifty-one illustrations, which are well 
executed. 

Kelly’s Directory of Merchants, Manufacturers, and Shippers 
ofthe World. London : Kelly’s Directories, Ltd., 182-3-4, High 
Holborn, W.C.—Kelly’s ‘‘ Directory of Merchants, Manufac- 
turers, and Shippers of the World”’ has been greatly enlarged, 
many additions having been made during the year. A few 
alterations have been made in the arrangement of the book, 
which we think will be appreciated. Considerable attention 
has been paid to the classification, which is certainly a very 
favourable feature of the directory. Not the least difficulty 
will be experienced in finding information required. It is 
unnecessary for us to dwell upon the value of this work—it is 
too well known. 


How the Stéam Engine Works. By Randal McDonnell. 
Dublin : Sealy, Bryers and Walker. Price 2s. 6d.—That the 
author has accomplished his object, which was to write a 
clear account of the steam engine free from all unnecessary 
detail, is proved by the fact that his little book has now 
reached its third edition. The book is a good one for those 
who know nothing about the action of a steam engine—in 
other words, it will be found acceptable to the student just 
commencing the study of this subject. It is nicely illus- 
trated, and the author’s explanations are clear and concise. 


Patternmaking. By Joseph E. Dangerfield. London: 
Dawbarn and Ward, Limited. Price 6d.—The author, in a 
simple manner, explains the use of the various tools which 
are required in patternmaking, and discusses a few of the 
difficulties which the beginner generally finds, and shows how 
they should be avoided. Severalof the patternmakers’ terms 
are also given and explained. The correct marking-out of a 
pattern before commencing work is of the utmost import- 
ance, and we are pleased to see that special attention has 
been paid to this point. 

English-French and French-English Dictionary of the Motor 
Car, Cycle, and Boat. By Frederick Lucas. London: E. and 
F. N. Spon, Limited. Price 5s.—A comprehensive English- 
French and French-English dictionary giving a list of 
technical terms of motor car, cycle, and boat parts and 
accessories. The object of the book is to enable all who are 
interested in motoring to read the French technical journals 
written on this subject. The dictionary will doubtless prove 
of much use to all interested in the motor industry. 
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CENTRAL POWER STATIONS FOR MINES. 
( By our own Correspondent in South Africa.) 

In engineering circles on the Rand there has been 
considerable discussion of late on the electrical equip- 
ment of a gold mine, and it may certainly be gathered 
that the tendency of the present time is toward the more 
extended use of electrical power. Lighting, both surface 
and underground, has generally been accomplished 
electrically, and the other power requirements, the supply 
of which has been considered well within the province of 
the electrical plant, are the driving of belt conveyors, for 
transporting ore, waste rock or sand ; of rock breakers, of 
tailings wheels, of pumps, agitators, &c., for cyanide and 
slimes plant; of return water pumps, of workshop plant, 
and, in many instances, of mine drainage pumps. 

In the case of a 200-stamp installation, for a moderately 
deep level mine, where there will probably be a total 
average power demand of about 2000 horse-power, the 
services just enumerated will require an average of about 
500 horse-power; this is assuming that the mine drainage 
pumps will not require more than 135 horse-power, which 
is approximately that required to deal with 200,000 
gallons per 24 hours in a mine of moderate depth. The 
remaining 1500 horse-power will be divided up somewhat 
as follows. For winding engines, 200 horse-power; for 
air compressors, 750 horse-power; for stamp mill, 650 
horse-power. Although the total power load will probably 
never exceed 2500 horse-power, yet it will be found that 
the aggregate horse-power of prime movers erected 
will be nearly, or may slightly exceed, 4000, spares 
having to be provided in many cases to allow of abso- 
lutely continuous work in spite of any breakdowns in the 
machinery. 

This practice, by which each separate mine has been 
put to the expense of maintaining a large prime mover 
reserve, has been a great argument in favour of combining 
three or four mines for joint working with one central 
power station. At the East Rand Proprietary Mines this 
innovation is being introduced, and both electric current 
and compressed air are to be supplied from a central 
station to two or more mines of the group. 

At the central compressor station there are being 
erected two 67-drill Walker compressors, while the two 
39.drill and the 25-drill compressors, at present working 
at various shaft engine rooms, will be re-erected at this 
central station to act as stand-by machines. In the 
boiler house there are eighteen Heine boilers, by Marshall, 
Sons and Co., working pressure 150 Ib., nominal horse- 
power 230, and Green’s economisers, Paxman superheaters 
and Berryman’s feed-water heaters will be installed. 
A central electric station is being built to drive the 
reduction plants of the Angelo and Cason gold mines. 
The plant will consist of three 1000-kilowatts Belliss 
and British General Electric Company’s sets, supplying 
current at 3000 volts, 3-phase, and 25 cycles. The boiler 
house will contain twelve Marshall Heine boilers, with 
economisers, superheaters, &c., as in the compressor 
boiler house. 

The mills of these two mines, each of 220 stamps, are 
situated about 2200 yards apart, and will be supplied 
with current by means of two underground three-core cables, 
lead covered and armoured. This latter is in itself an 
innovation on the Rand, the overhead system of wiring 
being at present in vogue. At the Sheba mine in the 
Barberton district, the line frém the turbine station by 
the de Kaap River, to the mine, five miles distant, up the 
niountain, is laid underground. Not only is greater 
safety thereby afforded against accidents, but the liability 
of breakdowns, due to heavy winds and thunderstorms, 
is removed. 

The 25-cycle plant at the East Rard is being put down, 
as stated, for the purpose of supplying current to run two 
stamp mills by means of electric motors, the other electric 
needs of the properties comprising the amalgamation 
Leing, to a great extent, already met by a 50-cycle 3-phase 
supply generated in several 100-kilowatt 550-volt genera- 
tors, and carried on overhead lines. The frequency of 
25 cycles is considered more suitable for the electric drive 
in the mills, and for driving direct-coupled mine pumps, 
as well as for the electric hoists which are coming into use 
in these fields, although but slowly. 

The driving of these big mills by electric motor marks 
an important change in Rand practice, and, if entirely 
successful, will lead more than any other one circumstance 
to the centralisation of power plants in all new 
propositions, The stamp mill provides a large and 
steady load, and for this. reason its inclusion in the 
electric drive will have a marked effect in reducing the 
total cost of power per kilowatt hour. In districts of the 
Transvaal, outside the Witwatersrand, small mills have 
been successfully driven in this way for some years, the 
power being transmitted electrically from distant water- 
power plants. The vibration effects transmitted from the 
battery can be isolated from the motors by means of a 
belt drive between cam shaft and main shaft, and by the 
use of a flexible coupling between the motor and the 
main shaft. 

Mr. L. Wilms, the consulting electrical engineer to the 
Last Rand Proprietary Mines, recently read a paper 
before the South African Association of Engineers, on 
‘Electrical Driving of Stamp Batteries.” The main 
feature of the proposal, he stated to be, “not so much 
the question of the applicability of electric motors for 
this purpose, as the practicability of generating cheap 
power in bulk by means of a large central station, in place 
of the various engine-rooms and boiler-houses scattered 
over a group of mines under the contro] of one parent 
company.” He produced arguments and ca!culations to 
show that the centralisation of power supply for large 
motor units was economically preferable to the establish- 
inent of isolated steam plants, a fact which has already 
been admitted in the case of smaller units up to 100 
brake horse-power. The reasons advanced for the 
economy of the practice of producing power in bulk, and 
distributing it electrically, were:—The facts that the 
cooling surfaces of steam engines and pipes did not 





increase in the same ratio as the contents of the cylinders, 
&c., did when compared with the output; that the expenses 
of attendance, supervision, and lubrication were reduced ; 
and that it was then no longer necessary to double the 
total prime mover capacity to provide for spare plant. The 
larger the units, also, the less the steam consumption. 
Only one driver per shift would be required for every 
5000-kilowatt central plant, as against, at least, six in 
case of subdivision. The white labour required for 
supervision in the boiler-house would also be reduced in 
similar proportion. The extra expenditure in generators, 
cables and motors would be about covered by the 
saving in cost of plant per horse-power, by the reduction 
in total cost of buildings, and by the saving on spares. 

The mills of 220 stamps each would be the minimum 
number to consider when looking for centralisation 
economies. For one mill, the electrical power necessary 
for the rest of the mine plant could be driven most 
economically off the mill engine. In a two-mill proposi- 
tion, supposing two 400 horse-power motors to be 
installed in each and coupled to the main shafting direct, 
the electrical efficiencies would be :—Generators 94 per 
cent., cables 98 per cent., and motors 91 per cent. ; 1.e., 
83°7 per cent. total efficiency; and: the lower steam 
consumption in the central station would compensate for 
this loss of 16°3 per cent. With large direct coupled 
mill engines on these fields, a steam consumption of from 
16 lb. to 18 Ib. per brake horse-power was expected. 
High-speed vertical 1000-kilowatt sets, with steam at 
100 deg. superheat, would require only 12°5 Ib. of steam 
per brake horse-power, which efficiency, corrected to 
allow for distribution losses, would amount to > Hae = 
15 lb. per brake horse-power hour at battery shaft. Even 
neglecting the gain due to superheating, the central 
station would still be able to supply power at the battery 
shafts with the same consumption of steam as the mill 
engine. When larger sets than 1000 kilowatt were 
installed, a decided saving on ordinary mill engine 
practice would result. 

To show the saving that would probably be effected 
by driving two 220-stamp batteries with electric motors, 
Mr. Wilms gave some figures of the cost of power 
production for the following five cases, A, B, C, D, E: 


A.—Cost PER Unit IN A 2000-KiILowaT?T STATION, 


This station, with a maximum output of 1030 kilowatts, would 
be equipped with two generating sets of 1000 kilowatts each, one 
being a spare. Overload capacity of sets = 15 percent. Steam 
consumption at full load would be 19-51b. per kilowatt bour when 
working with steam superheated 100 deg.—150 deg. Fah. Making 
allowance for engine running on average at two-thirds of full load, 
and for condensing, forced draught, superheating, and feed pump 
requirements, 241b. per kilowatt hour will be a fair figure. The 
average daily load factor is taken at 0-63, which is derived from 
log sheet readings of a plant serving similar purposes. This gives 
an average daily load of 650 kilowatts. Evaporation would be 
about 51b. of water per 1 Ib. of Transvaal coal. 

Coal per hour.—650 x 24 + 5 = 3120]b., or 3120 + 2000 = 
1-56 ton of coal ; 1-56 ton at 1ls. per ton = 17s. 2d. per hour for 
coal. 

Water per hour.—650 x 24 10 = 1560 gallons. At 2s. 6d. 
per 1000 gallons = 1560 x 2-5 + 1000 = 3-93. = 3s, lld. per 
bour for water. This is under the assumption that the same 
amount of water will be used for condenser circulating water, 
cooling and wastage, as required for the boiler feed-waterin a non- 
condensing plant. 

Oil, waste, and stores per hour.—650 units at 0-02d. per unit = 
650 x 0-02 = 13d. = 1s. ld. per hour for oil, &c. 

Repairs and maintenance per hour.—650 units at 0-1d. per unit 
= 65d. = 5s, 5d. per hour for repairs and maintenance. The 
figures of 0-02d. and 0-1d. per unit for oil, &c., and for repairs, 
&c., are derived from English central station costs, allowance being 
made for Transvaal conditions. 


Stat per Hour, 
Per hour. 
s. d. 


Half of chief engineer's salary erg weer A eer a oe 


One assistant engineer at £40 2 
Three drivers at 20s. per shift ia oie! en Oe 6 
Three firemen at 16s. 8d. si wads og Oey wel be ae Bence Wee 1 
Three switchboard attendants at 15s. 0 
Six cleaning boys +t 1s. 8d. per shift... 5 
Sixteen fire boys at 2s. 6d... .. .. e. 8 


St ee ee Pee ee ee ll 4 

Interest and umortisation.—Cost of total plant and buildings, 
£82,000 ; 6 per cent. interest and 6 per cent. amortisation (13 
years) on £82,000 per hour = (12 x 82,C09) + (100 865 x 24) 
= £1 2s. 6d. per hour for interest and amortisation. 


Total Cost per Hour. 


Coal per hour for average load of 650 kilowatts ° 
Water per hour for average load of 650 kilowatts .. .. .. .. 
Oil, waste, and stores per hour for average load of 650 kilowatts 
Repairs and maintenance per hour for average load of 650 kilo- 

Watts ..0 6. oe se oe 20 oe oe oe oe wien ide Aina 
Staff per hour for average load of 650 kilowatts 
Interest and amortisation per hour for average 

WEE > as ee 68 ee (sa es se 55 “og 


load of 650 kilo- 


2 6 


Tete cantiger WOU cc cs a8) spo cs ee eno ice Se 

or 787d. 

Cast per kilowatt hour or unit.—737 + 6£0 = 1-133d. per unit at 
main switchboard. 


B.—Cost rer Unit IN A 3000-KILOWATT STATION, 

This station, with a maximum output of 2140 kilowatts, would 
be equipped with three generating sets of 1000 kilowatts, one 
serving a8 a spare. Steam consumption at full load, as before, 
19-51b. per kilowatt hour. nh 

Average load from small motors (load factor = 0-63) = 650 
kilowatts ; dittofrom four 400 horse-power mill motors (load factor = 
0-9) = 1000 kilowatts ; average total station load = 1650 kilowatts. 
Average load factor would now be 1650 -- 2140 = -77, as against 
-63 for the first-mentioned station under A. Allowing for the sets 
working on average at over three-fourths of full load and for con- 
densing, forced draught, superheating, and feed pump require- 
ments, 23lb. per kilowatt hour would be ample. Evaporation as 
before, 5lb. of water per 1 Ib. of coal. 

Coal per hour.—1650 x 23 + 5 = 7600 1b., or 7600 + 2000 = 3-8 
tons of coal ; 3-8 tons at 11s. per ton = 41s, 9d. per hour for coal. 

Water per hour.—1650 x 23 + 10 = 3800 gallons. At 2s. 6d. 
per 1000 gallons cost per hour for water = 3800 x 2-5 + 1000 = 

*08, = J8. 6d. ~ 

Oil, waste, and stores per hour.—1650 units at 0-02d. per unit = 
1650 x 0-02d. = 33d. = 2s, 9d. per hour for oil, &c. 

Repairs and maintenance per hour.—1650 units at 0-1d. per unit 
= 13s, 9d. per hour for repairs, &c. 





Staff per Hour, 

Per hour, 

ae § 

Half of chief engineer's salary Be Se 54. aes eeeetie” ve ae 
One assistant engineer at 440 .. .. .. 1. ww ke otine eee 
STOO Grigene Gs POO DOF GEG hk. saa eiess dn ea, ee ees eo me lS 
Three frémen.at 30. GG. por shift .. 2... 5k te ce te ee 2 2D 
Three switchboard attendants atl5s. .. .. .. .. 2. .. we 110 
Light cleaning boys at 1s. 8d. per shift .. Setigeh 20 Vsti heat 
Forty-two firing and ash boys at 1s. 8d. per shift aE eee, oe 


Cest of staff perhour .. .. os ee of 14 2 


Interest and amortisation —Cost of total plant and building:, 
£120,000. 6 per cent. interest and 6 per cent. amortisation «n 


. > JRO cS Gee 

£120,000 per hour = 100 x 35 £1 12s, 11d. per hour 
for interest and amortisation. 

Total Cost per Hour, 


Coal per hour for average load of 1650 kilowatts .. 
Water per hour for average 1 ad of 1650 kilowatts. . 
Oi!, waste, and stores per hour for average load 
Repairs and maintenance per hour for average load 
Staff per hour for average load of 16:0 kilowatts .. .. .. .. 
Interest and amortisation per hour for average load of 1650 

PE ads oc eda er a as A ee a ae en ME 

OE a eee Hane eet ee “61410 

Cost per kilowatt hour or unit.—1650 kilowatts per hour = 
£5 lds. 10d. = 1378d. 1378 + 1650 = 0-836d. per unit at main 
switchboard. 


C.—Cost oF ELectric Power At MiLt Motors, 

As pointed out under heading A, the cost per hour for the total 
output of a 2000-kilowatt station, excluding any mill motors, would 
be £3 1s, 5d. for an average output of 650 kilowatts, Under these 
conditions the two mills would have to be driven by separate 
engines, involving a certain expenditure in running expenses, The 
sum of these two expenditures, viz, running costs of central 
station with 650 kilowatts load and of two separate mill engines, 
will have to be compared with the total running cost of the 3000 
kilowatt station, giving average 1650 kilowatts per hour, and main- 
taining both the 650-kilowatt small motor load and the 1000-kilo- 
watt mill motor load. 

The cost of supplying 650 kilowatts to small motors should in 
either case be taken as the same, and can, therefore, be deducted 
from the total cost for 1650-kilowatt supply from larger station to 
arrive at cost of mill motor power. We then have :— 


Total cost of 1059 kilowatts = £515 8 perhour (as under B). 
Total cost of 650 kilowatts = £3 1 5 perhour (as under A). 


Cost for 1000 kilowatts = £2 13 10 per hour for mill motor. 


Cost per mill motor unit at switchboard .. .. .. 646 + 1000 = 
12 per cent. for interest and amo tisation on £7900 for four mill 
motors, 2500 yards cable and erection (12 x 7f00 x 240) + 
i ae Fe Se | eee eee ae 
240 
Mill motor attendance, cne man at £1 a day Max lop °° -O1 
Repairs of mill motors and cables, including oil supply .. ... = -Ol 


Total cost per unit at mill motots.. .. .. .. o « 0-692 

Allowing 98 per cent. efficiency of cables and 91 per cent. 
efficiency of mill motors we have—(-692 x 746) + (-¥98 -91 
x 1000) = -58d. per brake horse-power hour at mil! shaft. 

If the smaller motors were also to receive the benefit of the 
cheaper power supply due to mill motor load, the price per brake 
horse-power at mill motor shafts would work out as follows : 

d. 
Cost per unit at switchboard (see B). -- .. 6... ee ce eee 886 
12 per cent. interest and amortisation for mill motors and cables .. -026 
ee Tae tae ee ee .. O01 
Repairs of mill motors and cables, ineluding oil supply . Ol 


Total cost per unit at mill motors iS ip) wh 4a" ba- oe +882 
Allowing for cable and motor losses we have :—(-882 746) = 
(-98 x -91 x 1000) = -73d. per brake horse-power hour at mill shaft. 
Eceerric Power FROM 5000, 3000, anv 2000- 
KILOWATT STATIONS, 
Table showing the various items forming part of the cost per 
unit in stations of different sizes to show the decrease in cost of 
production due to increase in size of station. 


D,—Cost or 


y. | 3009 kw. 
d. d. 
- 066 -060 
02 | +02 
| ‘1 
“091 108 
“19 “24 


-766 


Items. 


Coal per unit 
Water per unit a uschpth ner? Be 
Oil, waste, and stores per unit . 
Repairs and maintenance per unit .. 
Gene POC UME SS. os. as ee as 
Interest and depreciation per unit .. 
Cest per unit at station .. .. «e +886 
Cost per unitatstation .. .. .. . -766 +836 
Interest and amortisation on cables and 

MOTORS .. cco c+ 06 00. be 9m « 
Mill motor attendance... .. .. .. . 
Repairs of motor and cables, «il, waste 

end mberes. ... s. 40 00 0% os 
Motor and cable losses (11 per cent.) 


+026 -026 
“OL OL 


“OL ol 
084 | 


Cest per unit at miil shaft .. 


Cost per brake horse-power hour at mil) 
shafting “i ee og ob ae ee) D 


668 73 976 


‘In the 5000-kilowatt station the maximum output is taken at 
4280 kilowatts; load factor, 77 per cent.; average load, 3300 
kilowatts; steam consumption, 221b. per kilowatt hour. All 
the units in the above station are capable of carrying a 15 per 
cent, overload. ' i 

The 5000-kilowatt staff item allows for two drivers per shift, 
and also includes full salary for the chief engineer, This station 
would be capable of supplying power to four 220-stamp mills, and 
to the smaller motors distributed over the properties. 

In the items of the two large stations no allowance is made for 
the saving effected through the smaller motors receiving current 
at a cheaper price than when being supplied from a smaller station 
—2000 kilowatts or less, 

E.—Cost or STEAM Power AT MILL SHAFTS, 
The following figures are taken from actual working results of a 
local 220-stamp mill, with 1250 Ib. stamps :— 
Cost per indicated horse-power hour, including in- 
terest and amortisation, and including spare engine 0-S2Id. 
Cost per indicated horse-power as above, but without 
MORO UNIO ce- ce se oe nwa) ce ton. ioe we OPEB 
Allowing for engine efficiency of 874 per cent., we have— 
Cost per brake horse-power at mill shaft, with second 
engine as spare, ‘821+ +875 .. 1. «se oh oF «+ O-O4d, 
Cost per brake horse-power at mill shaft without spare 
epgine, -757 + -875 —.. we we . 0-865d. 

The last figure of 0-865d. does not compare favourably with the 
electrical costs for brake horse-power of 0-58d., 0-668d., and 
0-73d., although no spare mill engine is provided for, The power 
supply from a central station, on the other hand, inclades a full 
spare generating set. 

Mr. Wilms stated that the likelihood of a motor break- 
down, in the case of these large sized machines of modern 
type, was very small indeed, and that repairs could be 
easily effected without removing the heavy stator parts, 
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by means of threading the wires through the stator slots, 
if any burnt-out coils required replacing. It was there- 
fore not good policy to provide for spare motors, when a 
repair could be probably effected more quickly than the 
shifting of motors. His experience had been, with large 
motors, that, excepting minor bearing troubles, they did 
not break down, and were far more reliable than any 
steam-driven prime movers. 

When comparing the first cost of mill engine plant 
with that of mill motors and generating plant, these are 
found to be about the same, a rough estimate of the two 
= being that given hereunder, the costs of 

oilers and boiler-houses, and those of condensers and 
cooling plant being omitted in both instances, as they 
would be practically the same for each :— 








220-stamp Mill Driven by One Steam Engine. 
£ 
One 770  horse-power direct-coupled engine 

OT oe Te erm | 
Excavations for engine and engine-house ... 2,000 
Engine-house and gantry... ... ... 2,000 
Steam piping to mill =e ay ae <0 , 
Spare parts for engine pad ae ee ae 500 

10,000 
220-stamp Mill Driven by Two Electric Motors. 
£ 
Two 400 horse-power motors with switchboards 

and spares erected ... Sitka, 5 ekki. 38a 
Motor excavations and foundations = 500 
ee as ie : 200 
Cables from central station to mill... ... ... ... 750 
Generating set foundations and excavations—one- 

OE cata aah. Sept amb “san ey ech a B3 500 
Generating set erected... Si ths Social det . 4,000 
Switchboard extension... 20. 00. cee eee ee 400 
Proportion of engine-house and gantry and 

IN SS Ac etiste Latecabait cotelaia teks ceca acs SOGane 

10,100 


No spare mill engine is allowed for in the above 
estimate. 

The motors proposed for driving the mills at the East 
Rand are two, of 400 brake horse-power each, for each 
mill of 220 1850 lb. stamps. They are of the asynchronous 
induction type, fitted with collecting rings and short- 
circuiting lever for the rotor connections, and are built for 


- 8000 volts at a frequency of 25 cycles per second. It is 


considered cheaper to install two large slow-speed motors 
than a number of small motors in each mill, the figures 
of comparative costs that were advanced being the 
. ollowing :— ¢ “ 





£ 
(«) Two 400 horse-power motors (104  revolu- 
tions), with couplings, switchboards, and 
oe tepie 1 EER AA ES! Si ARTA 
Countershafting, with bearings and clutch 
1 ie a aptly Paareea g ee 7,260 
Countershafting foundations ... ... ... 0... ... 350 
Motor foundations and motor house ... ... ... 700 
Cost of plant with large motors 10,645 
£ 


(b) Twenty-two 40 horse-power motors (250 revolu- 
tions), with switchboards, resistances, and trans- 

_ | SIRS ors FRRREC Tout ates reo oiieniaaay 
Extra expense of twenty-two 15ft. cam-shaft 


pulleys in place of 6ft. pulleys ... ... ... ... 1,820 
Separate low-tension mains for twenty-two 
GS kis) Ssuaee sae Dive: bys daeee ign tints const 100 
Foundations or timber supports for twenty-two 
FINE gies screrpp ber! iden. .séni. ete fereih:s sed) pales 480 
Cost of plant with smal! motors 10,800 





Taking the efficiency of the large slow-speed motors at 
91 per cent., and allowing for a drop of 5 per cent. for a well- 
designed belt drive, the total efficiency of 0:91 x 0°95, or 
864 per cent., is arrived at ; whereas, with the small slow- 
speed motors an efficiency of 87 per cent. will have to be 
reduced, corresponding to a 2 per cent. loss, owing to the 
adoption of transformers, so that a total efficiency of 
0°87 x 0 98, 85°3 per cent. is arrived at. 

Another point in favour of the large motors is that all 
the present forms of cam shaft drive may remain 
unaltered, while the installation of small motors would 
involve radical alterations in existing arrangements 
which have stood the test. of long experience. For in- 
stance, the small motors could not be built to run at a 
less speed than 250 revolutions per minute, and this 
would necessitate the large cam shaft pulley, 15ft. in 
diameter. Small back-geared motors would have still 
lower efficiency, and the wear and tear on their gearing 
would be very great. 

From all the foregoing it will be gathered that there is 
a very reasonable hope of success in this new departure— 
the electric driving of large stamp mills—and, also, that 
the first step towards centralisation of power necessarily 
lies along this road. Many engineers, however, will 
hesitate to make the great change, for there is a pretty 
deep-rooted spirit of conservatism in mining practice, and 
the stronghold of this spirit is in the battery. Still, the | 
final result of the attacks cannot be in doubt, and 
capitulation in favour of a proved economic principle must 
be the outcome. 

With the provision of this large and steady load for a | 
central electric station, the practicability and the desir- 
ability of employing the electric drive for nearly all the 
mechanical appliances used in connectior with the gold 
mines will be apparent. The fluctuating load of large 
electric hoists for main winding can then be easily coped 
with, and cheap power will furthermore be provided for 
operating the underground main ore—bin feeding arrange- 
ments—either hoist, haulage, or belt conveyor, depending | 
on the inclination of the reefs. Whether the large steam- | 
driven air compressor, with its wasteful transmission 
line, will be abandoned, and its place taken by an instal- | 
lation below ground of a number of small compressors, | 
motor driven, and capable of being readily shifted about | 
from station to station as required to suit the mining 
operations, is a question to be answered in the future. 











H.M. CRUISER COCHRANE. 


Ox the 20th of May the Fairfield Shipbuilding and 
Engineering Company, Govan, launched H.M.S. Cochrane, 
one of the cruisers of the Duke of Edinburgh class, of which 
five others are building elsewhere, and for which the contract 
was placed in September, 1903. The cruisers of this class 
were the first British cruisers designed after Mr. Philip 
Watts succeeded Sir William H. White as Director of Naval | 
Construction. The name vessel of the class is completing at 
Pembroke Dockyard ; another, the Warrior, is also building 
at Pembroke; the Black Prince is fitting out at the yard of 
the Thames Ironworks; while Messrs. Vickers, SonS.and 
Maxim, Barrow-in-Furness, are building the Natal; and 
Messrs. Armstrong, Whitworth and Co., Newcastle-on-Tyne, 
the Achilles. 

The principal dimensions of the new cruiser, an example 
of whose class has already been described in THE ENGINEER, 
are: — Length between perpendiculars, 480ft.; breadth 
extreme, 73ft. 6in.; and displacement at load draught, 
18,550 tons. There isan armoured belt extending all round, 
consisting of 240 lb. armour, tapering to 80 lb. at the fore end 








The protective deck 


and 160 Ib. at the aft end of the vessel. 
proper extends from the stem to the stern, and ranges in 
weight from 80 lb. to 301b. The deck is worked at the lower 
edge of the armour, and protects the vitals of the ship. 
Another deck of 40 Ib. steel forms a crown over the side 


armour and armour bulkheads. The general construction of 
the vessel is similar to that usually adopted in the service, 
being extensively sub-divided into watertight compartments. 
The coal bunkers range along the sides of the machinery 
compartments both below and above the lower deck, and are 
provided with the usual fittings for rapidly handling and 
distributing the coal. The normal capacity is about 1000 
tons. 

The armament of the Cochrane, as of her sister ships, will 
consist of six 9°2in. breech-loading guns, all fitted to revolve 
in barbettes, and to be worked and loaded by hydraulic power. 
The secondary armament will consist of twenty-eight 
3-pounder quick-firing guns and two 12-pounder guns. Two 
Maxim guns also form part of the armament. Electric 
motors will be fitted for hoisting the ammunition necessary 
for the armament. Two under-water 18in. broadside torpedo 
tubes, and one similar tube at the stern, will be provided. A 
steel conning tower, the walls of which are 10in. thick, is 
placed at the fore end, from which there is armoured com- 
munication to a lower conning tower designed to protect the 
gear for controlling operations throughout the vessel. Fire- 
controlling stations fitted to the masts, and controlled from 
the conning tower, to all guns and firing stations, electric 
search and mast-head lights, boat-hoisting and coaling 


| winches, ventilating fans, air-compressing machinery, «&c., 


are embraced in the equipment of the vessel, which also 
includes a wireless telegraphy equipment. 

The propelling machinery of the vessel consists of two sets 
cf triple-expansion engines in separate water-tight compart- 
ments, each set having four cylinders working on four cranks. 
The high-pressure cylinder of each set is fitted with a piston 
valve, the intermediate cylinder with a double-piston valve, 
and the low-pressure cylinder with a triple-ported slide valve 
having a relieving ring at the back. All the valves are 
worked by the usual double-excentric link motion gear. The 
reversing is effected by means of double-cylinder steam 
engines with gear of the all-round type, hand gear also being 
fitted. Forged hollow steel shafting is adopted for crank, 
thrust, and propeller shafts, and the two propellers. These 


| are fitted with three adjustable manganese-bronze blades, 


and both turn outwards when the vessel is going ahead. 

The main condensers are of oval form, made of gun-metal, 
and having all the tubing of brass of the best description for 
this purpose. The condensing water is supplied by four 
| centrifugal gun-metal pumps, each actuated by a separate 
| engine. There will, as a matter of course, be the nécessary 
| accessory engines for such purposes as steering, air com- 
| pressing, refrigerating, &c. Steam for the main and 
| auxiliary engines will be provided by nineteen Yarrow wateér- 
| tube and six single-ended cylindrical ‘boilers... The installa- 
| tion of boilers thus constituted has been made entirely by 
the Tanfield Company, and will be arranged in four water- 
tight compartments. All are designed to work at a pressure 
of 2101b. The vessel on trial is to develop 23,500 indicated 
horse-power, and a speed of 23 knots is expected to be 
obtained. 








Tue transporter bridge across the Mersey, between the 
towns of Widnes and Runcorn, was opened on Monday by Sir John 
Bruaner. Up to the present time the only means of inter- 
communication between the two towns has been the Runcorn 
Bridge, built by the London and North-Western Railway Company 
about 33 years ago. A footbridge ran parallel with the railway, 
for which a charge of 2d. was made for foot passengers, but it was 
not available for vehicular traffic, which had to make a detour to 
Warrington in order to get from one county to the other. By 
means of the new bridge passengers and every kind of vehicle will 
be conveyed across the river between Widnes and Runcorn, and 
it is hoped the new enterprise will open up the two counties at this 


point. 
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TEST OF A COMPOUND ENGINE. 


We illustrate this week a compound engine which, so 
far as we are aware, is the most economic i 
ever constructed. The consumption of steam per indicated 
horse-power per hour during one run was only 8°585 lb. 
The next best performance officially recorded is that of a 
30) horse-power tandem compound engine by Messrs. 
Easton and Co., Limited, which used only 8°7341b., as 
reported in our issue of January 30th, 1903. 

The compound engine which has thus beaten all com- 
petitors so far was constructed by Messrs. Cole, Marchent 
and Morley for the Durham Street Weaving Company, 
Limited, Belfast. It is a vertical two-crank engine. We 
append a copy of Mr. Michael Longridge’s report. 

The engine was constructed to take advantage of a 
superheat of 700 deg. Fah. total temperature. The 
boilers then in existence were suitable for 120 Ib. boiler 
pressure, and it was not considered desirable that these 
should be replaced. There are two engines in the 
mill, and steam is required in addition for processes 
of manufacture in the factory. This engine is about 121ft. 
from the boiler, and the other engine is at the other 
end of the factory, perhaps 400ft. away, and runs night 
and day. 

We believe, as we have just said, that nearly similar 


results, although not quite so good, have been obtained | 


by other engines, but we 
have not heard of any en- 
gine with true Corliss valves 
ever working satisfactorily 
at a temperature approaching 
700 deg., and Messrs. Cole, 
Marchent and Morley tell us 
that their experience is that 
the Corliss valve is unsuitable 
for any temperatures above 
500 deg. Fah. The Belfast 
engine is fitted with piston 
drop valves, and the result 
of their operations has been 
eminently successful. 

There is also another 
matter which makes the 
engine remarkable. The 
pyrometer on the _ super- 
heater stuck one day at 
650 deg. or thereabouts, 
and the fireman, thinking 
the heat was not high 
enough, fired hard until 
the first indication of some- 
thing wrong was that the 
covering of the pipes caught 
fire. A thermometer was 
then placed in the engine 
stop valve pocket and read 
840 deg. Fah. This happened 
the day before the test, so 
that there is ample proof that 
it did no harm. When we 
realise that this means black 
red, it will be granted that 
we have here an engine 
which will work satisfac- 
torily with an abnormally 
high superheat. As far as we 
are aware, no similar test has 
ever been successfully with- 
stood with any steam engine 
constructed in this country. 

Attention should be given 
to line 126 in Mr. Longridge’s 
report. Have the thermal 
efficiencies marked ever been 
surpassed? Line 130 shows 
one particular feature of 
superheated steam engines,‘ 
in that the steam per indi-: 
cated horse-power reduces as 
the number of expansions in-! 
creases up to a certain point. 
Of course, further, there is* 
the commercial side, which 
for the moment, perhaps, 
need not interest us. Still, 
if we take Mr. Longridge’s 
figures in line 130, and bearing in mind that several tests 
have taken place where the evaporation for a boiler has 
been up to 11 lb. of water per lb. of coal, it looks as 
though the coal consumption might come out under 1 Ib. 
per indicated horse-power per hour. 

A few words of explanation concerning the valves is 
necessary. The true Corliss valve rotates through a 
variable arc in a long bored sleeve. It is well known that 
difficulties are incurred in keeping these valves tight and 
in equalising the wear, and drop valves have largely taken 
the place of the semi-rotary valve. But there is another 
factor to be considered. The valve is not suitable for 
those conditions under which the power varies through 
large ranges, as in electricity generating stations. 
arises from the fact that a Corliss steam valve when 
open is practically in equilibrium, and under such con- 
ditions the dashpot can close it easily. But when the 
engine is running very light, and the port is only slightly 
open, this valve is not in equilibrium, and it requires 
great pressure to shut it. If, then, we design the engine 
so that the springs or dashpot are strong enough to shut 
it when the valve is only just open, it becomes too 





strong when the heavy load comes on and the | 


valve is wide open. An ordinary spring dashpot has just 
the opposite effect, and several devices have been designed 
to get over this difficulty, but none have been altogether 
successful. But the Corliss valve does possess this 


advantage, that it has got lap, and therefore the cut-off | 


can take place at the full speed of the dashpot and the valve 
can be pulled up in the lap. On the other side, the Cornish 


steam engine | 


This | 


| drop valve is very light on the gear and can be easily 
| opened and closed at any load; but it must be cushioned 
very accurately, as it shuts down on to a dead face, 
and has to be arrested within a few thousandths of an 
inch or it will hammer. Many devices, such as oil dash- 
pots and compound mechanism for closing these valves, 
have been designed, and the difficulty has only been 
overcome by complicating the mechanism. The piston 
drop valve possesses a very great advantage. It is almost 
as light to move as the Cornish valve, and of such design 
that the dashpot is right opposite to the valve and work- 
ing directly on the spindle, so that the springs need not 
be strong, and the resistance to the movement of the 
valve is the same at any position of its movement, 
whether the port is open a little or wide. Further, the 
valve has lap, so that the cut-off can take place at the 
full speed of the valve and cushioning can take place 
during the lap. The valve then possesses the advantages 
of the drop valve and the Corliss valve without their 
disadvantages, and also lends itself to satisfactory lubri- 
cation. At the same time, the makers claim that they 
can, if necessary, run this engine faster, as far as the 
valve gear is concerned, than would be safe with either 
the drop valve or the Corliss valve, which will be a great 
| advantage for electrical work. There is, however, a limit 
to this, which will in the majority of cases be decided by 
the piston speed, not by the valve gear. 


Fig. 1i-COMPOUND SUPERHEATED STEAM ENGINE 


Tt will be obvious that these results could not be ob- 
tained without excellent material and excellent workman- 
ship; and in measurements which have been made after 
a year’s running the gauges do not show any appreciable 
wear of the cylinders or valve chambers. On another 
page we have commented on the importance of the 
engine. Mr. Longridge’s report we append here. 

Below we give a copy of the report, with one or two 
immaterial omissions. 


GENERAL DESCRIPTION OF THE ENGINE, BOILER, 
AND SUPERHEATER. 

The engine was an inverted vertical compound of the marine 
type, with unjacketed cylinders nominally 2lin. and 36in. 
diameter by 3ft. stroke, each having four piston valves, viz., one 
at each end to admit steam, and one at each end for exhaust. The 
steam valves were opened by excentrics and closed by springs 
through a Dobson trip gear, the cut-off on the high-pressure 
cylinder being controlled by the governor, and on the low-pressure 
by hand. ‘The exhaust valves were opened and closed by 
excentrics. 

The steam was supplied by a Lancashire boiler, and super- 
heated in an independently fired Schmidt superheater, containing 
1033 square feet of surface and exposed to the gasesand 114 square 
feet of fire-grate. 

From the superheater the steam was carried to the engine-house 
by about 16ft. of 8in, cast iron pipe, 78ft. of 7in. cast iron pipe, 
12ft. of 7in, mild steel pipe, and 15ft. of 6in. mild steel pipe. 
| The pipes were covered with alternate layers of asbestos and hair 
| felt to a thickness of 4fin., cemented over by a layer of magnesia 
cement }in. thick. The total length of the pipe was about 12Ift., 
its internal surface about 222 square feet, its external surface 

about 264 square feet, and the oxternal surface of its covering 
| about 576 square feet. The pipe was carried across the top of the 





boilers, through the stokehold, and across a covered yard open 
to the weather, to the engine-house. Close to the ine it 
bifurcated, one branch leading through the tubes of a ‘‘ hot-pot” 
or intermediate reheater, and the other through a by-pass to the 
valve casing of the high-pressure cylinder. 

A valve was provi for regulating the flow through the re- 
heater, but this was left wide open during the trials, so that the 
steam passed freely through both channels. 

The exhaust from the high-pressure cylinder was dried and 
po Ne wngag in the reheater before entering the low-pressure 
cylinder. Under ordinary working conditions the exhaust from 
the low-pressure cylinder was discharged into a jet condenser and 
Edwards’ air pump, 22in. diameter by l4in. stroke, driven by 
levers and links from the low-pressure piston-rod crosshead ; but 
during the trial it was led into a specially erected surface con- 
denser, in order that the steam consumption might be ascertained 
by measurement of the air pump discharge. This condenser had 
about 1200 square feet of surface. 


zo 
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Fig. 2 


The air and circulating pumps were double-acting, direct 
driven, and were both 12in. diameter by 12in. maximum stroke. 
The stroke during the trials averaged about llin. 

The discharge from the hotwell was led alternately to one or 
the other of two tanks standing on weighing machines and 
weighed. 

In all six trials were made—two at the maximum load which 

could be put upon the engine, two at about three-quarters, one at 
rather more than half load, and one at the lightest ible load, 
viz., when the engine was driving the mill shafting only. 
_ The results of the trials are tabulated below as nearly as possible 
in the form prescribed by the Committee of the Institution of 
Civil Engineers on ‘‘ Tabulating the Results of Steam Engine and 
Boiler Trials”—Min. ‘ Proc.,” Vol. cl., page 221. 

The index number at the beginning of each line in the table is 
the number of the corresponding line on the prescribed form. 
Where the number is missing the information required to fill in 
= _ was not obtained or did not apply to the particular engine 
under test, 
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Fig. 3 


In connection with these figures the following explanations may 

ven :— 

ine 92.—These diameters were furnished by the makers as the 
results of gauging at a temperature of about 60 deg. Fah. The 
diameters were, of course, greater when the engines were at work, 
but the uncertainty as tothe mean temperatures of the metal and the 
coefficients of expansion render the propercorrections fortemperature 
so uncertain that it seems best not to make any, but to give the 
actual measured diameters. Even if it were assumed that the 
mean temperature of the metal in each cylinder were the mean of 
the temperatures during admission and exhaust, the corrections 
in piston displacements would be less than one per cent. of the 
same volumes calculated from the tabulated diameters and strokes. 
a involved in omitting the correction is therefore very 
small. 

Line 94.--These figures also were supplied by the maker of the 

engine from calculations made from the drawings. 

ine 102.—As one of the conditions of the guarantee of con- 
sumption given by the makers was that the temperature of the 
steam at the stop valve should not be less than 700 deg. Fah., 
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and as this temperature was not attained till some time after each 
stoppage, and particularly after the stoppage for breakfast, the 
duration of the trials was limited in the case of the two full load 
trials on the 8th, and the three-quarter load trial on the — 
of the 9th, to about two hours, while the three-quarter load ai 
half-load trials on the afternoon of the 9th had to be still further 
curtailed, partly in order to finish both before the mill stopped at 
6.15 p.m., and partly because it was inconvenient and costly to 
keep part of the machinery standing idle longer than absolutely 
nec to get areliable result. The light load trial was made 
during the three-quarter hour allowed for dinner, and was conse- 
qnentl very short. The time of beginning and ending could be 
taken by an ordinary watch to within a quarter of a minute ; con- 
sequently it is evident that so far as it was affected by time, the 
error due to shortness of the trial would not exceed one per cent. 
even in the half-hour trial, and much less in the full load trials. 
Line 102,—As all the drain cocks were kept shut during the 
trials, and as the packings of the condenser tubes were proved to 
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be tight, the weight of steam entering the engine was equal to 
the weight of the discharge from the hotwell. ‘This was received 
and weighed in two tanks placed on weighing machines. The 
tanks measured about 2ft. 1lfin. by 4ft. jin. by 2ft. 64in., and 
were used alternately, one being filled while the other was being 
emptied. The wei og machines were new—made, set in 
position, and tested by Messrs. Avery and Co., of Birmingham, 
whose certificate, dated February 24th, was shown tome, With 
9 ewt. of water in each tank, about a wineglassful of water easily 
lifted the lever. The arrangement worked admirably, and _ the 
measurement of steam used may be considered accurate to within 
a small fraction of one per cent, 

An inspection of.thv water lines shows some irregularity in the 
rate of discharge from the hotwell, particularly in Trials V. and 
VI. This is partly due to variation of load, but partly also 
to the arrangement of the pipe leading from the hotwell to the 
measuring tanks, This pipe ran up hill, as shown ie “yer 
helow.* Consequently, when the cock A was opened, the No, 1 tan 
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The springs were said to be correct when hot, and probably are 
nearly so. ‘he cords connecting the indicators to the motions | 
were less than 2ft. long. From the —— taken at the trials | 
the mean diagrams were constructed. The mean effective pres- | 
sures calculated from these by the method of ordinates as well as | 
the mean effective pressures calculated from the original diagrams 
by planimeter measurements are given in the table. The close | 
accordance of the two measurements is strong evidence of the | 
accuracy of the measurements, 

Line 125.—In calculating the heat supplied to the engine, the 
specific heat of superheated steam at about 740 deg. temperature 


and 117 lb. pressure has been taken at 0-48, in accordance with 
the diagram plotted by Robert H. Smith, from the experiments of 
Professor H, Lorenz, and published in THz ENGINEER for 6th July, 





1904, page 25. 
Line 198.— The thermal efficiencies are obtained by comparing | 
| the number 42-41, which is the heat equivalent of the horse-power | 
per minute, with the heat supplied to the engine per minute, The 





steam consumption per indicated horse-power per hour, and the 
heat consumption per indicated horse-power per minute, were 
as under :— 


For 471 LH.P. .. es 9-187 Ib. and 199-7 B.T.U. 
gE tale ow .0.e dr, .nns es a 
ta Maas bare ce as Se a 
19 SMBS go bc ea ee oe Re a eee 


Line 130a,—The weights in this line were found by multiplying 
the weights in line 130 by the quantities of heat required to raise 
them from the temperature of the hotwell to evaporate them and 
to superheat them, and dividing the products by the quantities 
of heat required to raise 1 lb, of water from the temperature cf 
the hotwell, and to evaporate it into saturated steam at the boiler 
pressure. 

In considering the economical result the millowner should look 
at these figures rather than those in line 130. Indeed, he must 
look further still, for these figures take no account of the luss of 





Fig. S-COMPOUND SUPERHEATED STEAM ENGINE AT BELFAST 


received not only the discharge from the hotwell, but also the 
water lying in the pipe between the levels a a and b }, and therefore 
filled m faster than if it had received the discharge from the hot- 
well only, Again, when the cock A was shut the No. 2 tank did 
not receive any water from the hotwell until the space in the pipe 
between the levels aa and J) had been filled up, and therefore 
filled up more slowly than if it had received the discharge from the 
hotwell as soon as the cock A wasclosed. In Trial V. it was 
noticed that nearly one minute elapsed between the time of closing 
the cock A and the appearance of any discharge from B, and in 
Trial VI. the delay was nearly two minutes. As the exact quantity 
contained in the pipes between the levels aa and } / was not 
a it was necessary to fillan even number of tanks on each 
trial. 


Line 106.—The temperatures of the steam as it passed through 
the engine were measured by mercury thermometers placed in | 





pockets filled with oil screwed into the steam pipes, The two | 
| 
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thermometers used for measuring the temperature of the steam 
entering the receiver and high-pressure cylinder were tested on the 
completion of the trials at the National Physical Laboratory, and the 
sma'l corrections found necessary have been applied to the 
readings, 

Lines 112-117,—The mean effective pressures and indicated 
horse-powers were calculated from indicator diagrams taken at 
intervals of ten minutes from indicator cocks connected to the 
cylinder ends by short bends, Four Crosby indicators were 
used. The springs used were tested cold with the following | 
results :— 

High-pressure cylinder—1/80 8-4 per cent. strong 
1 8-2 per cent. strong 
0-88 per cent. strong in com- 
ion; 0-17 per cent. weak in | 
sion. 
0-48 per cent. strong in com- | 
pression ; 0-25 per cent. strong in | 
tension. 


- * This diagram is not given, 


Low-pressure cylinder—1/10 


‘i 1/10 





| and the smallest quantity of heat which could be used in an engine 


| a horse-power base in Fig. 8. 
| difference of -168 1b. between the consumptions in Trials I. and II., 
| and of -3011b. between the consumptions in Trials III. and IV., 





—_ shows what percentage of the heat supplied is converted into 
work, 

Lines 127 and 128.—The heat theoretically required by the 
Institution of Civil Engineers’ standards of comparison is the heat 
required by an ideal engine, described by Rankine, when working 
between the: temperatures given in lines 106 and llla. Itis the 
least quantity of heat which an ideal steam engine working on this 
cycle would require. A comparison of the number 42-41 with this 
minimum quantity of heat gives the ‘‘ thermal efficiency ” of the 
ideal engine, and a comparison of the “thermal efficiencies” of 
the ideal engine with that of the actual engine gives ‘‘the effi- 
ciency ratio ;” that is, the ratio between the heat actually used 


without clearance or permeable cylinder walls working between the 
same temperatures as the actual engine. 
A more comprehensible plan seems to be to calculate, as in Lines 
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128a, 128), the maximum work obtainable from 1 1b. of steam 
working between the available limits of temperature, and the 
work actuallyobtained per pound of steam, to divide the first by the 
second and call the result in line 128¢ the ‘“‘ Thermodynamic 
Efficiency of the Engine.” 

Line 130,—The figures on this line are plotted on ordinates to 
They are somewhat irregular. The 


may be partly accounted for by the slight excess of superheat in 
Trial I. as compared with Trial II., and in Trial IV. as com- 
pared with Trial III.; but they are probably due for the 
most part to error in the indicator diagrams, for it is hardly possible 
that the water and time measurements could be so far out. 

Taking the means of these experiments, it may be said that the 








heat by radiation from the steam pipe, or of the heat which was 
absorbed by the brickwork of the superheater at the commence- 
ment of each run and dissipated at the end. If the temperature 
gauge upon the superheater was approximately correct, the fallin 
the temperature of the steam in passing from the superheater to 
the engine stop valve varied from 70 deg. to 100 deg., according 
to the weather. The heat lost in this way from 9 lb. of steam was 
sufficient to evaporate frum 0-3]b. to 0-4 lb. of water. The heat 
absorbed by the brickwork of the superheater and given out: use- 
lessly during the meal hours and the night must have been sufficient 
to have evaporated at least twice as much, so that in comparing 
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Fig. 8 


the financial results with those obtainable from a saturated steam 
plant the figures given in line 130a should be increased by 10 per 
cent. at least. 

The working of the engine.—The engine was said to have been at 
work nearly pS owe the trials it ran most satisfactorily, 
without a leak anywhere, and with every bearing dead: cold. 
After stopping, one of the high-pressure steam valves was taken 
out, and both the packing rings and the liner in which it worked 
were found in perfect condition.. No trouble need be anticipated 
from the effects of the high superheat upon the valves, and unless 
the stop valve gives trouble, which seems improbable, it is difficult 
to see where trouble can occur, since once inside the cylinder, the 
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steam will not be much hotter than in engines using high-pressure | be upon the tubes of the superheater time alone can tell. No 


saturated steam, What the effect of the high temperature may 


trouble has been experienced with them as yet, 


GENERAL DESCRIPTION AND DIMENSIONS. 
Type of engine—A pair of inverted vertical cross compound, made by Messrs. Cole, Marchent and Morley, Bradford. 
Maker's rating of the power—500 indicated horse-power at 100 revolutions per minute, and at 1201b. per square inch stop-valve pressure, 
Tests made at various loads from 482 to 147 indicated horse-power by Messrs. M. Longridge, J. Taylor, J. B. Gow, and H. M. Longridge, 
of the British Engine, Boiler, and Electrical Insurance Company. 


Character of load—Weaving machinery. 


Object of triais—Primarily, contract guarantee ; secondarily, to ascertain the steam consumption and efficiency of the engines for al! 
powers between the limits full load and no load, except mill shafting. 


88 Gen+ral description of engine—Pair of inverted vertical marine type, cranks at right angles, P leading. Reheating receiver between the 


cylinders. The cylinders are upjacketed. 

£9 Type of valve—Drop piston valves. 
90 
91 
92 Particulars of cylinders— 

Diameter of cylinders. 

Diameter of piston-rods .. 

Stroke of pistons .. .. .. .. «. 

Volumes swept by pistons per stroke... 

Ratio of cylinders ee ee 

Clearance volumes, mean of both ends 

Clearance percent. .. .. .. .. .. 

Clearance surfaces per stroke . 


How governed—The governor controls cut-off in high-pressure cylinder ; the cut-off in the low-pressure cylinder can be varied by aand. 
Method of measuring steam consumption—Air pump discharge was weighed in two tanks alternately. 
leakages at valve spindle or piston-rod glands, as these purts were steam-tight. 


No allowance was necessary for 


L.P. 
86-018in. 
4-5in. 
8é6in. 

21-06 cu. ft. 
2-984 

1-975 cu. ft. 
+e 


H.P. 
2lin. 
4-5in. 
86in 
7-05 cu, ft. 


-6145 cu. ft. 
8-7 


15-2 sq. ft. 


Receiver volume, including that of pipes connecting it with cylinders and waste space Yin valve-boxes 28-05 cu. ft. 


Particulars of Observations. 


Number of trial .. 





eee ee ee ee ee 
Atmospheric pressure by aneroid barometer, lb. per sq. in. 
Steain. 
Weight entering high-pressure cylinder per hour, Ib... 
Cond d steam drained from reheater per hour, Ib... .. .. .. 
Pressure by gauge on boiler side of engine stop valve, Ib. per sq. in. 
Temperature of steam boiler side of engine stop valve, deg. Fah. . 
3 Superheat of steam boiler side of engine stop valve, deg. Fah. = 
106a Temperature of steam entering high-pressure cylinder, deg. Fah... 
106b Superheat of steam entering high-pressure cylinder, deg. Fah. 
107 Drainage from pipe between cylinders per hour, Ib, .. .. .. 
Erhaust Steam. 
1ll_ Temperature at exit from engine, deg. Fah. .. .. 
llla Temperature of water leaving hot-well, deg. Fah... 
111b Vacuum gauge, in. of mercury oe. See we. ws 
Power, 
112 Mean effective pressure in high-pressure cylinder from mean 
ee ee ee ee ee ee 
Corresponding indicated horse-power developed in high-pressure 
tS. Oi winins Lovie wate! ane eel~, oe. lem asp ee 
Mean effective pressure in high-pressure cylinder by planimeter' 
from actual diagrams, Ib. per sq. in. 
Corresponding indicated horse-power 
© ee te i eee oe ie ee eee ee 
Mean effective pressure in low-pressure cylinder from mean} 
diagram, Ib. per sq. in. | 
cylinder, IL.H.P. .. .. 
Mean effective pressure in 





developed in high-pressure 





horse-power developed in low-pressure} 
low-pressure cylinder by planimeter) 
from actual diagrams, Ib. persq.in. .. -. .. «2 «+ +e =| 
Corresponding indicatei horse-power developed in low-pressure 
EE I Wii teh. | Sin ie oe xk ob. Lite es Lin bake el 
113 Mean pressures referred to low-pressure cylinder from mean} 
iagrams, lb persg.in. .. .. .. .. phe, Bret sem," ae EE 

114 Mean area of low-pressure cylinder, sq. in. 
Ee SES, cca ax os! ce) ween Jon ies 
116 Piston speed in low-pressure cylinder per minute, ft. per min. 
117 Indicated horse-power Shy <6 Sa teh, ae ee nek pe ee 


Data Deduced from Observations, 


I. It. II. IV. Vv. 


1-S42 
14-66 





1-961 
14-4 


0.5277 


14-4 


1-854 
14-5 14-4 


4379 8088 1272 
0 0 0 
114-5 
726 
878 
550 
202 


117-5 
749 
401 
569 
221 

0 


117-5 
743 
395 


104 
78 
27-0 


32-6 
201-8 
32-6 
201-8 


7-89 


06 24- 
10:0 
100-7 
604-2 
431-1 


26. o4 
1010 
100-6 
603 -6 
481-3 











Heat Account (from 3 


2deg. Fah.) in B.T.U. 





Per 


B.T.U. | cont. 


| BTU. 


120 Gross heat supply entering. engine per 
eee eee 
121 Heat equivalent of indicated horse- 
power per minute os) ae, mp jet ee 
123 Heat leaving engine in exhaust steam ) 
per minute, an 
124 Balance of heat account, errors of -80,130 
observation, losses by radiation, | 
&c., per minute 


100-0 | 97,890 | 1 


20-3 | 19,550 


79-7 


78,340 





cent 


y Per Per 
B.T.U. ak B.T.U. Pacer 


Per 
cent. 


Per | B.7.U. 


100-0 100-0 | 51,230 | 100-0 


10,940 


00-0 71,060 65,790 | 29,040 


19-98 14,734 | 20-7 14,140 21-5 21-4 6,170 


80-02 | 56,880 | 79-8 | 51,650| 78-5 | 40,290 | 99.870 








Deductions (Reckoned from Hot-well Temperature). 





125 Heat supplied per minute per indicated horse-power, B.T.U. .. 

125a Work actually obtained for 1 Ib. of steam, ft-lb... .. .. .. 

126 .Thermal efficiency, per cent... .. .. +. 0s oo or oe oo «| 

127 Heat theoretically required per minute by the Institution of Civil 
Engineers’ standard of comparison per indicated horse-power 
+ 3 ee ee ee ee ee ee 

127a Maximum work theoretically obtained from 1 Ib. of steam working 
in a Rankine ideal engine between the limits of temperature 
given in lines 11la and 106, ft.-Ib...  .. 2. 22 oe ee oe oe 

128 Bfficiency ratio .. .. .. se «+ oe 

128a Thermodynamic efficiency ofengine.. .. .. .. «2 « «- 

130 Pounds of steam used per indicated horse-power per hour, Ib... 

130a Equivalent consumption of saturated steam reckoned from tempera- 
SUES ca ae ce. oc es Se Se oe Sor ee. oe 





194-0 
228,000 
21-86 


192-1 
230,600 


197-6 
222,800 


201-7 
213,7 
21-02 


193-25 
217,700 
-39 


142-5 126-0 


301,800 
0-71 
0-71 
9.267 


349,300 
0-65 


0-65 
8-682 
10-07 


10-81 10-03 





TRAINING OF MARINE ENGINEERS. 


At an extraordinary general meeting of the Institute of 
Engineers and Shipbuilders in Scotland held in Glasgow on 
Tuesday evening, the discussion on the present Board of 
Trade regulations for certificated marine engineers was 
resumed. Mr. E. Hall-Brown, vice-president, occupied the 
chair. 

Mr. J. Foster King, principal surveyor to the British 
Corporation Registry, in a contribution to the discussion, 
which was read to the meeting, said that he thought it might 
be accepted as a starting point that classification societies 
(of which the Board of Trade might in this connection be 
regarded as one) had even stronger practical reasons than 
that and kindred institutions to do what they could to raise 
the standard of training demanded in the men who were 
to take charge of the machinery for which the classification 
societies incurred the responsibility, and he had the feeling 
that a fair comparison of the present with the past regula- 
tions showed that the Board had been animated by, and had 
tried to give effect to, a desire for the improvement in the status 
of sea-going engineers. Assuming, as he trusted, that that 
Institute did not desire to becomesponsor to any proposals which 
might savour of protection for a particular class, it appeared 
to him that the tone of the discussion would have been some- 
what altered if it had been emphasised at the beginning that 
the regulations were framed to admit asequalified other 
engineers than those who had served a regular apprentice- 
ship ; that the period of four years’ apprenticeship ran con- 
currently with the rule that a journeyman’s time would be 
taken as an equivalent to apprentices’ time; and particularly 
that, apart altogether from period of service, the actual 
examination must disclose a more comprehensive knowledge 
of marine engines than was obtainable within the limits of 
an ordinary apprenticeship to one or two branches of engi- 
neering. Having regard to the fact that the Board of Trade 
had raised the period of practical probationship as apprentice 
or journeyman from three to four years—that was, 33 per 
cent.—it was probable that on consideration the Institution 


would not care to support a further increase of that period 
to five years on account of the probable hardship of such an 
extension to many deserving men, in which event the dis- 
cussion would be narrowed down to the character of the 
employment specified for the four years’ period. In this connec- 
tion it might be that the Board of Trade had had in their minds 
a more liberal interpretation than was attributed to them 
of the character of the shop service which qualified, because 
| under Clause 29 of the regulations candidates might be 
accepted who had had five years’ service which ‘‘could be 
regarded as useful training as an engineer,’’ without ever 
having been in either erecting or fitting shops. If this were 
accepted as sufficient to meet special cases, the discussion 
was further narrowed down to the expression of an objection 
to training in the fitting and erection shops being by 
inference regarded as the best tor an engineer, and to the 
exclusion of any direct reference to the drawing-office service. 
The Board of Trade had expressly recognised the advantage 
| of technical education in the new regulations, but it appeared 
| to him that they had taken a backward step in leaving the 
| drawing-office service to be judged under Clause 29 instead 
| of directly placing it upon a higher footing than that which 
| obtained in the old regulations. He would suggest that 
instead of, or in addition to, a précis of the discussion, the 
business-like course to follow would be to agree upon such 
| definite amendments to the wording as would give practical 
| effect to the views of the members with the least possible 
| disturbance to the existing form of the regulations. As a 
basis for discussion he would submit that the second 
sentence of clause (a), paragraph 22, of the regulations be 
amended to read as follows :—‘‘ One year of the apprentice’s 
time must be spent in the fitting, erecting, or repair shops, 
or have been divided amongst them. Two more years might 
be spent in these shops or in the turning, machine, or pattern 
shops. One year in the drawing-office, subsequent to sho 
training, will be considered equivalent to shop service,’ an 
that the words “‘ fitting or erecting ’’ be deleted from the last 
line but one of the clause. 
Mr. James Barr said Mr. King’s argument was that having 
| extended the period of workshop service from three to four 








years, and having recognised in a practical way the value of 
technical education, the Board of Trade had perhaps made 
as great a step forward as could reasonably be expected of it, 
and that while the Board had laid down seemingly hard-and- 
fast rules as to the kind of workshop service that would be 
accepted, they had also left themselves free to accept any 
other service that might be considered useful training for an 
engmeer. The last provision considerably modified the 
former, and if the Board were at all reasonable in their view 
of what was useful training, it might be quite possible in a five 
years’ apprenticeship to satisfy their requirements by serving 
one or one and a-half years in the fitting shop. As a matter 
of fact, he understood that the Board of Trade did in practice 
make considerable allowance for time spent in the drawing- 
office or other department of an engineering establishment. 
Three years’ service in the fitting or erecting shops must be 
taken, however, to be that which, in the opinion of the Board 
of Trade, was the most suitable training for the marine 
engineer ; and, while he thought that every engineer should 
serve a portion of his time in these departments— because there 
was a good deal of experience to be got there that could not 
be got elsewhere—he agreed with those who had already 
spoken on the subject that a considerable part of that time 
might be more profitably spent in gaining a more general 
experience in some of the other departments. He thought 
the suggestion of one speaker that all junior engineers, before 
being allowed to sign on as such, should have to pass an 
examination, indicated the direction in which any real 
improvement in the standard of marine engineers was to be 
looked for. 

Professor Jamieson said there could not be the slightest 
doubt that there was a clear consensus of opinion that 
those who desired to become marine sea-going engineers 
should serve, at least, five years’ apprenticeship; but the 
great difficulty was to divide, and sub-divide, that apprentice- 
ship to the best possible advantage, and possibly the greatest 
difficulty of all was to get those with whom the lads were 
apprenticed to agree to any hard-or-fast, or even elastic, 
cycle of events during their apprenticeship. He had drawn 
up a scheme for five years’ training with one year’s service 
as a journeyman before taking a position as marine engineer. 
He suggested that the first two years should be spent in the 
machine shops. In the evening the apprentice might take 
instruction in engine drawing, mathematics and applied 
mechanics. In the third and fourth year he might go on tothe 
fitting anderecting shops. His theoretical training in theeven- 
ing might be practical mathematicsand theoretical mechanics, 
combined with higher applied mechanics and elementary 
steam. The fifth yearshould be devoted to pattern making or 
drawing-office work, preference being given to pattern and 
millwright work. The theoretical course in this year should 
include higher steam and refrigeration, and strength or elas- 
ticity of materials. The sixth year asa journeyman would 
comprise fitting and erecting engines and boilers on steamers, 
with technical instruction in electricity and electrical engi- 
neering, and wiring dynamos and lamps. 

Mr. James Gilchrist, president of the Institution, said the 
Board of Trade were assuming a great deal when they ex- 
pressed themselves willing to accept a man who had only had 
four years’ apprenticeship. All the superintendent engineers 
of his acquaintance were men of very considerable intelligence 
and ability, and they would not give shop-room to any man 
who had served his apprenticeship in the flimsy sort of 
manner proposed, either in the fitting or erecting shops. 
The Board of Trade’s arrangement ignored the pattern shop 
as well as the drawing-office, and his experience went to prove 
that the best men in the engineering profession had served in 
the pattern shop for a portion of their time. There was 
more to be gained there than in any other department. He 
considered that the Board of Trade were standing in their 
own light if they did not recognise the necessity for at least 
five years’ apprenticeship, a considerable amount of which 
time should 4 spent in the drawing-office and pattern shop. 
To follow out the Board of Trade regulations would — 
bring them to the same thing that was giving so muc 
dissatisfaction in the Navy, namely, the calling of good 
engineers plain artificers. They liked, in the mercantile 
marine, to censider them engineers and men of brains who 
could handle an engine properly, and the engineers receiving 
certificates from the Board of Trade should certainly be 
of a higher class than that indicated in the Board of Trade 
regulations. 

After further discussion it was agreed, on the suggestion of 
Mr. James Gilchrist, seconded by Professor Jamieson, that 
the representatives of the Institution on the Consultative 
Committee should be instructed to lay the views of the 
Institution before the Board of Trade in London, to the effect 
that the Board should not make any hard-or-fast limit as to 
the number of years an apprenticeship should last, but should 
grant a certificate to any engineer who could produce 
evidence that he had served at least five years in a marine 
engineering works to the satisfaction of his employer. It was 
also resolved to recommend that no young man should be 
allowed to go to sea until he had satisfactorily passed a 
theoretical examination to be set by the Board of Trade, 








Roya. InstituTI0oN.—Daring next week there will be the follow- 
ing afternoon meetings:—On Tuesday, June 6th, at five o'clock, 
the Rev. Hen G. Woods, D.D., Master of the Temple, on 
‘* Valasquez:” Lecture III., ‘‘ The Impressionist.” On Thursday, 
June 8th, at five o’clock, Professor J. A. Fleming, M.A., D.Sc., 

S., M.R.I., on ‘ Electro-magnetic Waves”—The Tyndall 
Lectures, Lecture III. On Saturday, June 10th, at three o'clock, 
A. Henry Savage Landor, M.R.I., on ‘‘ Exploration in the Philip- 
pines:” Lecture II., ‘‘Among the Head Hunters of North 
Luzon.” 

LarGe Exectric Locomotive. —During the visit of the delegates 
to the International Railway Congress at the Westinghouse 
Works, at Pittsburg, last month, much interest was shown in the 
new 1500 ———— Baldwin-Westinghouse single-phase alter- 
nating-current electric iocomotive in use on the works railway. 
This locomotive has just been jointly built by the Westinghouse 
Company and the Baldwin Works, and is in two parts, connected 
and controlled by the unit-switch system. The weight of the loco- 
motive complete is 135 tons, and the total length over buffers 45ft. 
The maximum height with trolley down is 17ft. The drivers are 
60in. in diameter, and the distance between centres of drivers is 
6ft. 4in. The extreme width of the locomotive is 9ft. 8in, The 
locomotive is equipped with six ag hase, single-reduction 
motors, having a normal capacity of orse-power each, with 
gear reduction of 18:95, Induction regulator control is used with 
a pneumatically-operated trolley. The air-brake equipment is 
combined automatic and straight air, with pneumatic sanders to 
sand tracks in both directions. e locomotive is designed to 
operate on 6600 volts trolley voltage, with a voltage of 140 to 320 
on the motors, The locomotive has a drawbar pull of 50,000 Ib, 
at: a speed of, approximately, 25 to 30 m.p.h, 
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RAILWAY MATTERS. 


Tur Danish State Railways are about to run a motor 
car between the main station in Copenhagen and the Free Harbour 
Station for the convenience of through passengers to and from 
Sweden. 

Ir is stated that the Midland Railway is starting a 
motor service between Carrickfergus and Antrim, and that it is 
proposed to give Portrush and Cushendall communication with the 
railway by similar means. 


ENGLISH railway authorities will be interested to learn 
that the Pennsylvania Railway Company has decided to go back 
to the old method of shorter and lighter freight trains in order to 
give a more rapid service. 


THE Japanese Government has placed an order for 100 
,ywerful locomotives with the North British Locomotive Combine, 
Glasgow. The locomotives will be similar to those placed with 
the same makers a few months ago. 


Ir is reported in the Berlin Press that the Imperial 
railways of Alsace-Lorraine are to be amalgamated with all the 
German State Railways. The mileage of these railways is 1168 
miles, and the capital involved is £37,300,000. 


Tur Russian Ministry of Ways of Communication does 
not seem to have given up all hopes of retaining the Eastern China 
Railway, for it has just ordered 405 new trucks and 190 carts for 
the carriage of ballast for use on that line of railway. 


Tur Bill dealing with the financial measures for the 
winding-up of the railway companies, and for the direct working 
of the Italian railways by the State, was discussed last week. 
After a short debate the House approved all the articles of the 
Bill. 


A GASOLENE motor railway carriage for light freight and 
yassenger service was recently completed in the shops of the Union 
*acific Railway, and will be subjected to an extensive service test. 

The car recently made a 154-mile trip at an average speed of 
27-5 miles an hour, 


Tue general manager of the Great Western Railway 
Company—Mr. Inglis—states that arrangements have been con- 
cluded with the Post-office for the establishment, on October Ist, 
of a road motor service for the conveyance of mails and passengers 
between Abergavenny, Crickhowell, and Brecon, 


HirHeERTO the engine-drivers on the French Northern 
Railway have taken their stand on the right of the foot-plate ; but 
the chief engineer, M. du Bousquet, has decided that in future, 
on fast and express trains, they shall stand generally on the left— 
that is to say, on the side where the signals are placed. 


Tae Russian Press announces that a syndicate of 
foreign capitalists has bought for the sum of £85,000,000 the 
Catherine Railway, the line from Kharkoff to Nikolaieff, and that 
from Koursk to Kharkoff and Sebastopol. According to the 
Syne Otétchestoa, these three lines of railway earned last year a 
profit of £2,250,000, 

TueErE is a class of engine running on the London and 
North-Western eo len, eee Bae goods—which, as originally 
built, was three-cylinder compound, but is now being converted 
into two-cylinder simple. It is said that the altered engines are 
doing the same class cf work and taking the same loads on a 
slightly less coal consumption than before they were converted. 


Tur Viadikavkas Railway, which is the property of a 
German syndicate, including a considerable number of British 
shareholders, was this year to have passed to the Russian Crown. 
The Russian Ministry of Ways of Communication has now 
renewed the concession for twelve years unconditionally, for the 
expressed reason that, in the present straitened condition of the 
Imperial Exchequer, the Government is not in a position to buy 
out the German company. 


Tue capitalisation per mile of American railways is 
about £12,600 per mile, against £47,000 per mile in the United 
Kingdom ; but it should be pointed out that in America there is a 
preponderance of single line, whereas in these islands an average 
mile of railway represents 2} miles of track, so that instead of 
being four times as — mile as in the United States, the 
capital of our railways is ly rather more than twice as heavy 
per mile of track, including rolling stock. 


Tux Municipal Tramways Conference on Monday 
decided to oppose the North-Eastern Railway Company’s proposal 
for running railway motor ‘buses. At the report stage of the Bill 
in the House of Commons it is proposed to limit the service of 
motor ‘buses in districts provided with tramways to the carriage 
of railway passengers, passengers’ luggage, and mails to or from 
the station or an hotel of the company unless the written consent 
of the local authority is obtained to a more extensive service. 


In the House of Commons Mr. Bonar Law has stated 
that the length of lines authorised as light railways under the Light 
Railways Act up to the present date is 1567 miles, and 429 miles 
have been constructed and opened for traffic. The cost of the 
Light Railway Commission in the financial year 1903-04 was £3547, 
and from the commencement of the Act to the end of that year 
was £22,991. Some additional expense is incurred by the Board 
of Trade in dealing with Orders made and submitted to them. 
The total amount received in fees under the Act to 3lst March, 
1904, was £22,750. 


A MEETING will be held in Manchester early this 
month with a view to ascertaining whether or not sufficient 
local support will be forthcoming to justify the promotion 
in the next session of Parliament of a Bill asking for 
powers to construct the South Manchester Electric Railway to 
connect the outer Cheshire suburbs and the city. The proposed 
railway will be an express suburban cross-country “belt line,” of 
standard gauge, and constructed as a light railway, the main line 
being about 164 miles long and the branches bringing the total 
mileage up to about 26 miles, 


Tur first of ten 50-ton electric locomotives has just 
been supplied to the Metropolitan Railway by the British Westing- 
house. Cong. They will be used for hauling the main line 
trains between Harrow and Baker-street, the steam locomotive 
that brings them up from Aylesbury Xc., being taken off at the 
former point and put on at the return journey. The trains used on 
this portion of the line are 120 tons in’ weight, and the new loco- 
motives will propel them at a speed of 36 miles an hour. The 
same locomotives will be used on the Metropolitan half of the 
Inner Circle for goods traffic and for hauling the steam trains of 
other companies possessed of running powers over it. 


Beeinnine with next year, the passengers and goods 
traffic on the Nicolas Railway between St. Petersburg and Moscow 
will be almost doubled, for more than 120 trains are expected to 
travel daily on that line. In fact, as the Russian Press says, some 
trains will follow one another so closely that the driver of one train 
will be well in sight of the tail car of the train ahead. There will 
be lively times next year on the Nicolas Railway. At any rate, the 
authorities recognise that the increased traffic will require a better 
permanent way, so the present rails will be replaced by heavier 
rails of 35ft. in length, and the new rails are to be iaid down on 
metal sleepers and fastened with four pins or bolts instead of with 
three, as is the case now. The Nicolas Railway is absolutely the 
shortest distance between the capital and Moscow, thus the risks 
of accidents are less than if the line contained frequent curves. 


NOTES AND MEMORANDA. 


A NON-CORROSIVE flux for soldering is made by dissolv- 
ing resin in alcohol, 


“Waitt gold” is a native alloy of that metal with 
palladium or platinum, and occurs in Minas Geraes, Brazil. 


THe Dutch Government offers a prize of 6000f1. = 
£495, for the invention of a new process that shall permit of fixing 
and setting diamonds to be cut without the lead and tin alloys 
used at present, 


For transmitting power by means of cotton ropes the 
selection of the correct angle for the grooves in the pulleys is 
essential. It has been found by experience that an angle of 
40 deg. gives the best results, 


Tue barometer at 10,000ft. altitude stands normally at 
about 20-48in. The variation of the barometer seems to be closely 
connected with the escape of carbon dioxide from the rock walls 
in certain mines in high altitudes, 


Latest official figures show that after the discharges 
from the various dockyards are completed the average number of 
workmen employed will be 3000 fewer than last year, but over 
5000 in excess of the number six years ago, 


In the bottom paragraph in this column in last week’s 
issue, page 523, an obvious error appeared, with reference to the 
wear of engines with and without tail rods. In lines six and eight 
the words ‘‘ former” and “ latter” should be transposed. 


THERE was a substantial increase in the output of coal 
by means of coal-cutting machines last year in the Midland district 
of England. The holing machines produced 1,079,000 tons, com- 
pared with 797,460 tons in 1902, and heading machines produced 
39,400 tons, compared with 11,670 tons in 1902. 


Returns of shipping and tonnage which have passed 
through the Suez Canal during the years 1902, 1903, and 1904 have 
been issued as a parliamentary White Paper. The net tonnage 
for the past year shows an increase of 1,494,547 tons as compared 
rn that of 1903, and of 2,153,422 tons as compared with that of 

2. 


A Coventry firm is said to have sold 6000 motor 
cycles, and that the demand, instead of diminishing, is now greater 
by threefold than it was a year ago. The firm says that at the 
present time it has on hand a larger number of orders than at 
any previous period, and on all sides customers are clamouring for 
delivery. 


Tue large and important collection of minerals sent by 
Canada to the Litge Exhibition contains a piece of radium found 
in the province of Quebec, a block of nickel weighing a ton and 
a-half, some enormous sheets of mica, and specimens of asbestos, 
of which substance Canada contributes 80 per cent. of the world’s 
consumption. : 


Tue number of vessels of all classes which passed 
through the Suez Canal was 3708 in 1902, 3761 in 1903, and 4237 in 
1904, of which 21€5 in 1902, 2278 in 1903, and 2679 in 1904 
carried the British Flag. The percentage of British vessels 
and their net tonnage increased in 1904, being 63-2 and 65-0 
respectively, against 60-6 and 62-2 in 1903, and 58-4 and 60-2 in 
1902. 


Out of a total of 67,000 safety lamps employed by 
miners in the Midland district of England over 40,000 are of one 
type—the Marsaut. The next most popular pattern is that 
known as the Bonneted Clanny. For locking purposes the lead 
rivet is most generally used, over 31,000 being secured in this 
way, and over 22,000 are locked by a screw. The magnetic spring 
is employed in about 13,000 lamps. 


Tue Electric Supply Committee of the Birmingham 
City Council in their annual report state that 4,645,027 units were 
sold during the year at a money value of £71,195, compared with 
4,367,164 and £69,421 respectively in the previous year. The 
revenue account showed a credit balance of £39,573, compared 
with £36,939 in the preceding year. The total cost of production 
worked out at 1°584d. per unit. The net result of the year's 
working, after paying interest and sinking fund charges, amounting 
to £28,784, was a surplus of £10,789. 


Tue Committee of the 1906 Milan Exhibition proposes 
to devote 100,000 lire (£4000) which the King of Italy has given 
to the Exhibition, as prizes for various competitions. Amongst 
the international competitions are the following :—10,000 lire for;the 
best automobile for public traffic ; 10,000 lire for atrial navigation ; 
5000 lire for the best system of automatically coupling railway 
carriages ; 5000 lire for an appliance for protecting workmen against 
electric currents; 10,000 lire for an invention the adoption of 
which will benefit Italian production and increase national welfare. 


Sratistics recently received by the New York State 
Department of Labour shows that only three countries have as 
many organised working people as New York State, and in pro- 
portion to population New York leads even these. Members of 
labour unions in Great Britain and Ireland number 1,902,308 ; 
in Germany, 1,276,831 ; in France, 715,576; and in New York, 
400,000. The ratio is 1 to 18 inhabitants in New York, 1 to 22 in 
Great Britain, 1 to 44 in Germany, 1 to 53 in France. ‘‘It is a 
significant fact,” says the Department, ‘‘ that the hours of labour 
are short or long in almost the precise ratio of the degree of 
organisation.” 

Tue most satisfactory results are obtained with smoke- 
less powders for cannon when a priming charge of black rifle 
powder is used, the quantity being sufficient to raise the tempera- 
ture and pressure in the powder chamber high enough so that the 

wder grains are ignited over their entire surface instantly. 
Without a priming charge, hangfires, misfires, and irregular 
results are apt to occur. For nitrocellulose ey the weight 
of the priming charge, according to Captain T. L. Ames, of the 
U.S. Ordnance Department, should be about 2°6 per cent. of the 
weight of the smokeless charge, while for nitroglycerine powder 
about 1 per cent. is sufficient. 


Proposats have been asked by the Departmentof Bridges, 
New York, for the superstructure for the new Manhattan Bridge 
acrossthe East River. This bridge will be somewhat heavier than the 
Williamsburgh Bridge, which took in all about 50,000 tons, but 
will be of the same type, though of more ornate design. It is 
estimated that about 16:00 tons of steel will be required to con- 
struct the approaches, which with the tonnage required for the 
main structure will aggregate 55,000 tons of steel, tons more 
than used in building the Williamsburgh Bridge. The main span 
of the new bridge will be 1470ft. long and the spans from the 
towers to the anchorages will be 725ft. in length each. It will be 
120ft. wide over all. 


Or the thousand or more establishments in the United 
States listed as boiler manufacturers, scarcely 20 per cent. build 
boilers at all, except for an occasional customer who is willing to 
pay a premium for the careful personal attention and the personal 
skill of the proprietor, or for old time’s sake, says the /ron Age. 
Just as the local shoemaker has been swept aside by factory-made 
goods, the old tinner by ready-made ware, and the busy cabinet 
maker by mill and factory work, so the boiler shop has become a 
repair shop rather than a manufactory, as far as boilers are con- 
cerned, because of the competition of machine-made boilers that 
are sold at so much a pound or a horse-power, and are ‘‘on the 
shelf” ready to be shipped at a moment’s notice, 














MISCELLANEA. 


Tue Russian Ministry of Finance is in favour of the 
project with regard to the establishment of Chambers of Com- 
merce within the Russian Empire. 


Accorp1nG to the annual report by the electrical engi- 
neer to the South Shields Corporation, the gross income of the 
electricity department has been £18,132, an increase of £967, and 
the gross profit £11,196. 


FreNcH engineers have been called upon by the Town 
Council of Warsaw to draw up projects for the construction of a 
bridge across the Vistula, and for the installation of electrical 
works upon a very large scale. 


A Coventry firm has on order a large number of cycles 
for Japan, to be delivered on the cessation of the war. ‘lhe 
demand for machines continues very brisk, and factories are kept 
at full pressure throughout a long working day. 


Tue Canadian Minister of Marine has proposed that 
the harbour at Montreal should be taken over by the Government. 
It is anticipated that the shipping dues will be abolished, and 
that in time other ports will be dealt with in a similar way. 


Tae Chief Board of Land and Waterways in Finland is 
about to appoint a commission to work out the question of instal- 
ling electric energy for use as a motor power on the Finnish State 
Railways, the said energy to be derived from the waterfalls of the 
country. 


Tue Russian Posts and Telegraph Department is 
studying the question of installing a system of telephones between 
St. Petersbtrg and all the chief towns of European Russia. The 
installation of the projected system would take six years to 
carry out. 


Tue Chief Board of Commercial Harbours and Me1- 
cantile Shipping of the Russian Empire has decided to build a 
large central harbour for the entire coastline of the Caucasus on 
the eastern shore of the Black Sea, The new port will be built at 
Tuapse, 70 miles from Novorossiisk. 


Tue Bradford Electricity Committee have approved a 
report by Mr. A. 8. Blackman, the electrical engineer, on exten- 
sions of mains, estimated at £37,500. The engineer advises that 
permission to borrow £60,000 be obtained to meet the cost 
of the mains extensions that may be necessary from time to time. 


Arm leakage through boiler settings of brick can be 
lessened by giving the walls two coats of Portland cement wash and 
then one coat of cold water paint to brighten them up, according 
to Mr. Wm. C. McCracken, in a recent paper on boilers and furnaces 
before the Ohio Society of Mechanica!, Electrical, and Steam 
Engineers. 


THE House of Lords Committee last week passed that part 
of the Southport, West Lancashire, and Birkdale Water Board’s Bill 
which would enable the Board to sink wells at Birkerstaffe for the 
purpose of obtaining an additional supply of water. The 
Committee agreed to a clause requiring the Water Board, in the 
event of the Skelmersdale supply being diminished, to make good 
the deficiency at the cost price of obtaining the water. 


Tue U.S. Navy Department has at length decided tc com- 
mission for service the captured Spanish cruiser Reina Mercedes, 
The vessel has been fitted up as a receiving-ship, and will be 
stationed at Newport, R.I., where she will be attached to the 
Training Station. It will be recalled that the Reina Mercedes was 
sunk at the entrance to the harbour of Santiago, Cuba, was raised 
and towed to the Portsmouth Navy Yard, where she has been 
undergoing repairs, 


Tue United States Government, through the Depart- 
ment of Forestry, has carried on a series of experiments, con- 
stituting a part of the vast amount of work recently undertaken 
by the Department of Forestry with a view to the preservation and 
the better utilisation of the existing timber supplies of the country. 
The particular experiments are connected with the apparatus 
which has been built for the Washburn shops for forcing creosote 
into telegraph and telephone poles. 


A War Department order has been received at the 
Royal Gun Factories, Woolwich, for 126 more guns for the new 
armament, viz. :—Five batteries for the Royal Horse Artillery and 
sixteen for the Royal Field Artillery, complete with gun carriages, 
limbers, ammunition wagons, &c. To provide for the increase of 
weight in the guns and shell of the new armament, there will be an 
increase of three wagons per battery. The velocity of the 12- 
pounder guns, as shown at the preliminary trial at the Government 
butts, Woolwich, has been found to be 1658ft. per second, and of 
the 18}-pounder 1610ft. per second. 


A NEw machine for testing lubricating oils has been 
brought out in Germany. The testing partis a short shaft running 
ina bearing, the pressure upon which may be regulated. The 
shaft is driven by an electric motor or other means, the speed 
being adjustable, and the bearing, by ar arrangement of electric 
coils, may be heated up to any required temperature. About half 
a pint of the oil to be tested is poured into the bearing and the 
shaft is revolved until it attains a definite speed. Power is then 
cut off, and the lubricating value of the oil is judged from the time 
that elapses before the shaft comes to rest. 


A NEW aspect of municipal trading was brought last 
Friday before the Committee of the House of Commons engaged 
in the consideration of the London County Council General Powers 
Bill. Lord Robert Cecil, K.C., put forward clauses for empowering 
Metropolitan Borough Councils who were supplying electricity to 
supply electrical fittings to their consumers. This proposal had, 
he said, beea put forward more than once by the Council, and 
rejected ; but the position had been changed now, because Wool- 
wich and Marylebone had obtained similar powers. After a long 
consideration, the Committee decided to grant the clause. 


ApprREssING the members of the African Trade Section 
of the Incorporated Chamber of Commerce of Liverpool on Monday 
last on the cultivation of rubber in West Africa, Lord Mount- 
morres gave details of what the French colonies and the inde- 
pendent Congo have done to foster the growth of the plant, and 
stated that in consequence the Congo State would in a few 
years monopolise the rubber trade of the world. For every ton 
of rubber extracted a certain amount of replanting was obliga- 
tory, and then the supply would not fail. Other European Powers 
fostered the growth of rubber in their colonies by paying both for 
experiments and plants, and he thought the British Government 
ought to pay expenses in our colonies during the experimental 
stage. 


A NEW concrete machine is designed to make a con- 
tinuous hollow wall of concrete, says the Cement Age. When a 
wall is about to be started the crushed stone and cement is poured 
in the machine. In the wall the air space runs from sill to sill, 
and entirely around the building. The exterior walls can be 
made to represent cut stone in its various forms, and with no 
greater expense. The inside wall supports the floor joist, and is 
consequently made thicker than the outside wall. Ledges are 


constructed as the work proceeds to give the joist proper bearing, 
and help to preserve intact the smooth interior air chamber. 
When the machine has passed around an ordinary building the 
concrete will have set sufficiently, so that another course may be 
immediately started, thus giving the continuous and uninter- 
rupted process until the work is completed. 
high, 


Each course is 12in. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuavs, 7 Kump/jgasse, Vienna. 
OHINA.—K&LLY AND Wa su, Liuirap, Shanghai and Hong Kong. 
FRANCE.—Bovvgav AND CuEvILLET, Rue de la Banque, Parisi 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 

F, A. Brocxaavs, Leipzic ; A. Twritmnyer, Leipsic, 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOgSCHER AND Co., 807, Corso, Rome ; Bocca Frunss, Turin. 
JAPAN.—K&LLY AND Watsu, Limitep, Yokohama, 

Z. P. Marvya anp Mo., 14, Nihonbashi Tori Banchome, Tokyo. 
RUSSIA.—O. RICKER, 14, Nevsky Prospect, 8t. Petersburg. 

g, AFRICA.—Wa. Dawson & Sons, Limirxp, 7, Sea-st. (Box 489), Capetown 

Gorpon and Gotcn, Long-street, Capetown. 

R. A. TaompPson AND Co., 88, Loop-street, Capetown. 

J. O. Jota anp Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch 

Hanpg. Hovss, Liurrep, Kimberley. 

Apams anv Co., Durban and Maritsbury. 
AUSTRALIA.—GoRDON AND Gorcu, Melbourne, Bydney, and Brisbane. 

R. A. Tuompsom AND Co., 180, Pitt-street, Sydney; Melbourne 

Adelaide and Brisbane. 

TuRNER AND HuenpErson, Hunt-street, sydney. 

NEW ZEALAND.—Urron anp Co., Auckland ; Oraia, J. W., Napier. 
QOANADA.—MowTREAL News Co., 886 and 888, 8. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, 2uronto. 

UNITED STATES OF AMERICA.—IwrernationaL News Oo., 88 and 

85, Duane-street, New York ; Susscnirtion News Co., Chicago, 
STRAITS SETTLEMENTS.—K&.iy anp Watsu, Liuirep, Singapore. 
OEYLON.—WisayaRnTwa aup Co., Colombo. 





TO CORRESPONDENTS. 


e@® In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with’ these 
instructions, 

<@ All letters intended for insertion in Tam Enciwume, or containing 
questions, should be accomparried by the name and address of the writer, 
not necessarily for lication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

«F Wecannot undertake to retwrn drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. A. (Glasgow).— The loss from the opening of the furnace door is acknow- 
ledged to be serious, but we do not recollect ever having seen anything 
approaching a trustworthy estimate of the amount. It has, too, 
undoubtedly, an injurious effect on the boiler plates, the sudden 
chilling causing them to contract and bend at the seams. 





MBETINGS NEXT WEEK. 


Roya Instirution or Great Britain.—Friday, June 9th, at 9 p.m. 
Discourse, ‘‘Submarine Navigation,” by Sir William H. White, K.C.B., 
LL.D., D.Se., F.R.S., M. Inst. C.B., M.R.1. 

Society or ENGingERS.—Monday, June 5th, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, 
‘The Improvement of London Traffic,” by Mr. Charles Scott Meik, 
M. Inst. C.E , and Mr. Walter Beer, Assoc. M. Inst. C.E. 











SUBSCRIPTIONS. 


Enutnggr can be had, by order, from any newsagent in town or 
a at the various railwa stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 98. Od. 


CiovH Reavixe Cases, to hold six issues, 2s. 6d. each, post free 28. 10d. 


If credit ovear, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptiuns will, until further notice, be reccived at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tue Enoinggr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoinger, and 
accompanied by letter of advice to the Publisher. 
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Yearly ‘ . £1168, Od. | Yearly .. .. .. £2 Os. 6d. 

e difference to cover extra postage.) 
ADVERTISEMENTS. 


“7” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Taw ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 
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PUBLISHER’S NOTICE. 


*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
yg celle eth Dagtheoet hoy von Page name of the 
Agent through whom the paper is obtained. Such inconvenience 
. ee can be remedied by obtaining the paper direct from 

is office, 
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DRY AIR IN THE BLAST FURNACE, 


Mr. GAyLEy’s paper, read at the last meeting of 
the Iron and Steel Institute, and the discussion 
which followed it, are distinctly disappointing. We 
have no reason to doubt the substantial accuracy of 
the figures which Mr. Gayley has published from 
time to time. We quite agree with Mr. Whitwell 
that the results obtained at the Isabella furnace are 
the best that have been seen for forty years. In fact, 
it is almost impossible to overrate the value of an 
invention which has reduced the consumption of 
coke required to produce a ton of pig iron by 
400 1b. But the importance of these results renders 
it more than remarkable that the reason why they are 
obtained still remains an inscrutable mystery. No 
one taking part in the discussion did much to solve 
it; and it is a suggestive circumstance that 
not one metallurgical chemist of eminence has 
opened his lips on the subject, or committed him- 
self publicly to the formularisation of any theory 
whatever. We make no apology for putting once 
more before our readers the problem which it ought 
to be possible to solve. 

In our issue for April 7th a correspondent, “ P. J.,” 
taking Mr. Gayley’s original figures, put the question 
into a very compact form—a form so compact and 
simple that we cannot do better than reproduce his 
figures. Mr. Gayley, by drying the air, got rid of 
69 lb. of water per ton of iron made. That water 
could only have got into the furnace in the form of 
highly-heated steam or steam gas. On this, the 
only work that could be done in the furnace would 
be to raise its temperature still further, and pro- 
bably to dissociate it—that is to say, break 
it up into oxygen and hydrogen. To raise 
the temperature of the steam gas would re- 
quire an insignificant amount of heat; to dis- 
sociate 69]b. of it would require, allowing the 
requisite margin, only about 38 lb. of coke. But from 
400 lb. to 5001b. of coke are saved. It seems 
obvious that nothing in the way of dissociation will 
account for such a saving as this. The cause of it, 
the reasons for it, must be sought in some other 
direction. We ourselves in the first instance, 
when the invention was brought forward in this 
country, stated that the saving must be in the main 
due to the augmented density of the blast, which 
had the effect of making the blowing engines more 
efficient. It will be seen from our report of the 
discussion that this is in effect the view taken by 
Professor Bauermap, who, however, adds something 
for the removal of water which would otherwise 
have had to be evaporated. We have here the first 
reference to the fact on which we have pertina- 
ciously insisted from the first, namely, that so far 
as the cooling effect of water in the blast was con- 
cerned, that was confined to the heating stove. 
Professor Bauerman said that 1 per cent. of water 
vapour in the air neutralised 100 deg. Cent. of stove 
temperature. If we follow this line of inquiry we find 
that the result of removing the water has nothing to 
do with the blast furnace directly, or with dissocia- 
tion, but simply that the temperature of the blast is 
raised, all the other conditions remaining the same. 
Unfortunately, we have no definite statement of 
blast temperatures which will enable us to test 
the numerical value of this proposition. It does 
not appear, however, that the exaltation of tempera- 
ture obtained by Mr. Gayley could be the equivalent 


It is argued that the loss due to dissociating the 
“water vapour ’—or, as it really ought to be called, 
steam gas—can never be restored, because re- 
combination does not take place. If not, there 
must be free hydrogen left in the gas escaping from 
the furnace top and used in heating the stoves, and 
in the stoves it must certainly be burned. The 
effect, on the hypothesis of water vapour, would 
be to augment the efficiency of the stoves. But 
while we lack definite information as to the com- 
position of the gas entering the stoves, all this must 
remain intelligent surmise, and nothing more; and 
this lack of information will probably continue to 
exist until some competent man catches hold of the 
problem, and forming some definite theory, pushes 
his inquiries up to the point of proving or dis- 
proving it. At present variovs persons have 
attempted explanations, but no two authorities 
agree. Thus, Mr. Hawdon, last week, was disposed 
to attribute the saving effected in the Isabella 
furnace to care in the working rather than to drying 
the air. Mr. Greville Jones maintained that the 
saving was mainly due to an improvement in the 
working of the stoves. But, on the other hand, 
Mr. Thwaite held that the removal of water vapour 
had an important effect on the thermal conditions 
in the hearth; while Mr. Wilcox fell into the old 
error, and spoke of the effect of “damp air” in the 
furnace. No damp air could by any possibility 
leave the stoves. 

It is worth notice that no ironmaster at home or 
abroad has hastened to adopt the Gayley system. 
Mr. Windsor Richards said that, on Mr. Gayley’s 
showing, the output of a single furnace might be 
augmented by 25,000 tons per year, with a saving 
of 30,000 tons of coke. But Mr. Richards added 
that it remained to be proved that such economies 
could be realised in this country. The cooling 
plant is expensive, yet it seems that it would pay 
for itself in one or at most two years; and this 
being so, we might naturally expect to see the 
system adopted everywhere. The fact that no 
such adoption is going on seems to show that a 
goood deal of incredulity still exists. We are not 
surprised. The manufacture of pig iron has long 
veen a strictly scientific pursuit; and before 
“improvements” are accepted as worth having, 
they must have some firm basis of explanation to 


stand on. Ostensibly the cooling and drying of air 
for the blast furnace produces unexplained 
economies, and men refuse to invest capital 


on rule-of-thumb schemes which appear to be 
more or less flatly opposed to all that is believed 
concerning thermodynamics. The iron ore is 
deoxidised by the aid of a high temperature 
in the presence of carbon. How the process is 
affected by a smali quantity of steam gas no one 
seems to be able to tell us with certainty. The 
heat saved by the removal oi a part of this steam 
gas is too insignificant to represent anything like a 
saving of 20 per cent. or so of fuel. Possibly the 
result is due to a number of causes, all working 
together. For ourselves, until something much 
more conclusive has been advanced than anything 
yet brought forward, we shall continue to hold that 
the major portion of the saving is due to an increase 
in the density of the blast. If this is not true, 
then we must unlearn what has been taught con- 
cerning the cost of dissociation, or take it for granted 
that the presence of small volumes of free hydrogen 
in a blast furnace hearth is inimical to economy. 


STEAM ENGINE EFFICIENCY. 


So far as we know, the compound engine con- 
structed by Messrs. Cole, Marchent and Morley— 
illustrated on page 546—and tested by a Committee 
consisting of Messrs. M. Longridge, J. Taylor, J. B. 
Gow, and H. M. Longridge, has used less steam 
per indicated horse-power per hour than any other 
steam engine yet officially tried. The report of the 
Committee will be found on another page. It will 
be seen that during the fourth run, when indicating 
about 146 horse-power, the weight of steam per 
indicated horse-power per hour was only 8-585 |b. 
A few engines have touched 91lb. One in 1903 got 
below that weight, while a consumption of 12 lb. 
is considered excellent. That of the Belfast engine 
is so far unique. 

The methods of trial are so fully set forth in tke 
report that nothing need be said about them here. 
As the whole basis of calculation was the water 
returned from the hot well and carefully measured, 
the essential figures are simple enough. So many 
pounds of water at a given temperature were 
pumped into the boiler; so many pounds at another 
temperature were returned. The trials were, un- 
fortunately, of short duration, and a possible chance 
of mistake creeps in. The weight of the feed-water 
actually pumped into the boiler was not taken. It 
was assumed that the delivery from the hot well 








of 400 lb. of coke saved per ton of iron made. 





accurately represented the water consumption, 
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because all the joints were tight. We are not told 
anything about the water level in the boiler before 
and after each run. It is hardly conceivable that 
the engine could have worked for any considerable 
time without some loss of water taking place. 
During short runs the quantity would not, perhaps, 
be measurable. But in point of fact this would not 
affect the result, because that is based on the water 
actually passing through the engine, so the loss 
factor was eliminated ; but a comparison with other 
engines in which the feed-water is measured, and 
not that from the hot well, might easily become 
misleading. It is not necessary to press this point. 
The fact remains that the Belfast engine has beaten 
the record, and we congratulate the builders on the 
result, and on the fact that they maintain British 
prestige against the world. 

We have next to consider the cost at which it 
was obtained. In the first place, it must be kept 
in mind that the engine had only two cylinders, 
and was, so far, much cheaper than a triple-expan- 
sion engine. It is worth noting that for the second 
time the triple-expansion engine has been fairly 
beaten by the compound. It may be granted at 
once that this result was secured by the use of 
superheated steam. If, however, we turn to the 
last line in the table it will be seen that the 
equivalent consumption for saturated steam is only 
a little in excess of 101b. per indicated horse-power. 
Surely this is a somewhat startling admission to 
make concerning a compound engine working with- 
out a steam jacket. It must not be forgotten, how- 
ever, that the figures do not take account of initial 
cylinder condensation, and we do not believe that 
any compound engine working without superheat 
could in practice realise so high an efficiency. The 
result actually got was obtained by the use of a 
separately-fired superheater, one which did not 
utilise the waste heat from the gases. Of course, 
when we come to consider the total working cost, 
the money spent on the construction of the super- 
heater and on the fuel it consumes must be 
included. On these points we have, however, no 
information which would enable us to speak with 
authority. We need not, however, go beyond the 
fact that the proprietors of the mill are perfectly 
content with the result, which they certainly would 
not be unless the plant paid. The experiment will 
tend to set at rest one or two subjects of con- 
troversy. Thus the loss of temperature between 
the superheater and the high-pressure cylinder 
does not seem to be nearly as great as is commonly 
assumed. In the first run the temperature at the 
boiler side of the stop valve was 743 deg. Fah., 
while in the cylinder it was 601 deg. Fah., a very 
moderate drop. It is a rather curious circumstance 
that the maximum economy in the use of steam 
was attained with the least superheating, as will 
be seen from line 1064 in the table. The steam 
pipe to the reheater appears to have been very 
large, but we are not told how circulation was 
maintained. The reheater was very efficient, as 
there does not appear to have been any condensa- 
tion worth mention in the low-pressure cylinder. 
It is, we know, stoutly maintained that there is no 
augmentation of volume brought about by superheat- 
ing steam, an argument based on the assumption that 
the steam drops at once in the cylinder to the pres- 
sure and temperature of saturated steam working 
under similar conditions. It is difficult to believe that 
this line of argument applies to the Belfast engine. 
We gather that during the whole admission period, 
at all events, the steam was superheated. This 
being so, its volume was augmented, and, conse- 
quently, the weight of feed-water in the cylinder 
during that period must have been less than it 
would have been without superheat. We say feed- 
water, because each stroke of the engine represents 
so much feed-water withdrawn from the boiler, 
whether as steam or as priming or initial condensa- 
tion. The thermal effect of superheating when 
maximum efficiency is obtained, as in the case 
under consideration, cannot be fully explained unless 
an allowance is made for augmented volume. 

One of the most interesting features of the whole 
report is the statement that, although the engine 
has been at work with highly superheated steam 
for more than a year, it is still in perfect order, 
quite steam-tight, and in every way as good, if not 
better, than it was at the first. This is good testi- 
mony, first, to the excellent material and workman- 
ship of the engine; and, secondly, to the fact that 
superheated steam is not the terrible agent of 
destruction some persons would have. us believe. 
We are told nothing about the kind of oil used. 
We take it for granted, however, that one of the 
very heavy oils now specially made for use with 
high temperatures, as, for example, with internal 
combustion engines, was employed. Very little is 
at present known about the friction of hot metals 
rubbing on each other. In the old days, super- 
heated steam rendered cast iron as soft as plumbago 





Valve faces could be cut with a pocket-knife. We 
hear nothing of this now. As experience is acquired 
better and better results will be attained. No doubt 
superheating has come to stay this time, instead of 
paying us a passing visit, as it did forty or fifty 
years ago. 


ELECTRIC UV. STEAM LOCOMOTION. 


THE schemes which have been suggested for the 
introduction of electric traction on certain main 
lines of railway in Germany do not in any way 
deter the State Railway authorities from endeavour- 
ing to obtain improved results from the use of 
express steam locomotives. In particular the pro- 
posed high-speed electric railways—as, for instance, 
that contemplated between Berlin and Hamburg— 
do not appear to make any progress, as, apart from 
the enormous expenditure which would have to be 
incurred in the construction and equipment of the 
line, the Prussian Railway Minister is impressed by 
the technical difficulties which would have to be 
overcome in order to bring the scheme to a success- 
ful issue. The official idea seems to be that con- 
siderable obstacles would have to be surmounted in 
avoiding points and level crossings as far as 
possible, and in obtaining curves of a wide radius, 
together with the question of sidings and the 
securing of the working conductor from the con- 
tingency of accidents. No doubt the promoters of 
the schemes are taking steps with a view to con- 
vincing the Railway Minister and others interested 
that all these difficulties could be satisfactorily dealt 
with; but, even if this object should be accom- 
plished, the vital question of proceeding with the 
work will still have to be settled. An entirely new 
electric railway in competition with the existing 
steam line would not receive the sanction of the 
Government, while the conversion of the latter line 
to electric traction would not be undertaken by the 
promoters without a State guarantee. As there is 
little likelihood, judging from the present attitude 
of the Railway Minister, of a subsidy being granted, 
the position is practically a deadlock in regard to 
the Berlin—Hamburg project. In the meantime, 
arrangements are being made for a resumption of 
the experiments with express steam locomotives. 

The trials which took place last year were carried 
out both on the section between Berlin and 
Hanover and on the short military railway between 
Marienfeld and Zossen in the vicinity of Berlin. 
On the latter line, which had been specially recon- 
structed for experimental work both in respect of 
electric and steam locomotives, it was possible to 
attain speeds ranging up to a maximum of 84 miles 
an hour with steam locomotives hauling a train 
composed of three coaches. In the case of the 
Berlin—Hanover trials high speeds were also 
achieved, and as a result of the whole of the tests 
it is now officially concluded that on those particular 
sections of line where the permanent way is of 
the heavy class, the existing steam locomotives may 
be permitted to travel at the rate of 74 miles an 
hour. This velocity is said to represent, from the 
results of the tests, the limit of economic working 
at the present time, although improvements may 
be introduced which might allow of a still higher 
speed being attained. Effect has already been 
given to these conclusions by the issue of new regu- 
lations for the German main and secondary rail- 
ways. Thus, the permissive speed on main lines 
has been increased to 62 miles an hour, and to 
74 miles an hour in special cases where heavy rails 
are used and the track in general is suitable for the 
purpose, whilst the rate has been advanced to 
25 miles an hour on the secondary railways. 
These regulations were brought into operation at 
the beginning of May, and the further trials of 
express locomotives are to be conducted between 
Berlin and Hanover later on in the year. The only 
question for the present is as to what extent the 
new regulations can be practically applied, as no 
information is available respecting the actual 
mileage of the new and heavy permanent way which 
has been laid. 

The determination of the German State Railway 
authorities to effect improvements in the railway 
service is not only illustrated by the higher speeds 
which are being brought into permissive use, but, 
also by the extension. of the length of the non-stop 
runs and the reduction in the duration of the stops. 
The longest non-stop run in the winter programme 
is stated to have been on the Bavarian State lines, 
between Munich and Nuremberg, a distance of 
122 miles, while the Berlin— Hanover section, which 
is 157 miles in length, takes the palm for the 
longest run without a stop during the summer. It 
is unquestionable that the efforts of the State Rail- 
way authorities at the present time do not indicate 
the possibility of any rapid substitution of electric 





for steam locomotion in Germany. As a conse- 
quence, the promoters of electric railways are 


devoting attention to schemes of less importance 
than the project for an express line between Berlin 
and Hamburg, although one company has received 
an order to construct a trial train for experimental] 
useon the Spindlersfeld railway section in Kerlin, 
These minor proposals relate to the conversion of 
the Hamburg—<Altona junction railway, and the 
construction of lines between Cologne and Dussel. 
dorf, Leipsic and Halle, and Frankfort-on-Main and 
Wiesbaden, but only the first-mentioned is actually 
being put in hand. The comparatively slow pro- 
gress made with electric traction on the railways ig 
undoubtedly due to the State ownership of the 
lines, and the fear of introducing the element of 
competition. In these circumstances there is little 
hope of any considerable development in electric 
railway work in Germany in the near future, and 
although apprehensions are entertained that other 
nations may reap the fruits of the high speed trials 
on the Marienfeld— Zossen railway when tested with 
electric locomotives, there will probably be very 
few countries which will endeavour to do so from 
the experimental results which were attained. 
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STATISTICS OF LABOUR AND TRADE, 


WE have just received the “ Tenth Abstract of Labour 
Statistics of the United Kingdom.” These statistics are 
published by the Board of Trade, and deal with the ycars 
1902-1904. Although the story in this volume is not by 
any means as bright as we should like it to be, yet the 
figures certainly show that we need not absolutely despair. 
It is true that the mean percentage of unemployed during 
last year was higher than it had been the year before. It 
is true, also, that the number of unemployed in the 
metal, engineering, and shipbuilding trades was greater 
during 1904 than it had been since the abnormal years 
1893-1894, when the engineering strike crippled all these 
trades for the time being. However, if there is anything 
in the law of averages, last year’s figures should practi- 
cally have reached the highest point to which they will 
go, and the end of this year should see a decided decrease 
in the number of the unemployed. In a list published 
in these Abstracts, we find that, during the period 1s8s- 
1904 inclusive, there have been two good periods and two 
bad periods. In 1889 and 1890 there were only 2:1 per 
cent. of all the workpeople in the United Kingdom 
belonging to trades unions who were without work. Then, 
again in the years 1896 to 1900, inclusive, the numbers 
were 3°4, 3°5, 3°0, 2°4 and 2°9 per cent. respectively. 
Between these good periods, however, we find 6°3, 7:5. 
6°9 and 5:8 per cent. respectively in the years 1892 to 
1895 inclusive. Since 1900 the figures have gradually 
been climbing, till there were in 1904 6°5 per cent. 
unemployed. It is possible, but we think not probable, 
that this year’s figures will be worse than last year’s; 
but in any case the improvement cannot be delayed 
beyond next year, for the beginning of another good 
period is due. Meantime there are considerations which 
bring with them no small degree of comfort. In 1904 
282,411,784 tons of coal were mined as against 230,334,469 
tons in 1903, and 227,095,042 tons in 1902. In this direc- 
tion, therefore, there is a steady increase. In steel ingots 
there was a slight fall—7222 tons—as compared with 
1903, but the 1904 figures are greater by 117,812 tons. 
than those of 1902. In shipbuilding we find that in 1904 
merchantmen and warships were launched with a dis- 
placement of 103,962 tons in excess of the 1903 tonnage, 
and only 32,282 tons behind the figures of 1902. On the 
other hand, a total amount of £39,117 less was paid in 
wages in all trades taken together, but changes in the 
hours of labour resulted in a net advantage of 22,237 
weekly in favour of the workpeople. However, the price 
of coal, which had averaged—in Northumberland—7s. 5d. 
in 1902, and 7s. 0°4d. in 1903, fell to 6s. 3°7d. per ton at 
the pit’s mouth ; Cleveland pig iron fetched 42s. 10d. as 
against 46s. 7d. and 46s. 10d. in the two previous years ; 
and the selling price of manufactured iron fell from 6s. 
to 10s. per ton in different districts. A factor not to be 
lost sight of is that wheat averaged 1s. 7d. per quarter 
more in 1904 than in 1903, and bread cost 5°39d. per 
4 lb. as ccmpared with 5-18d. We may confidently say, 
from the facts before us, that the outlook is less gloomy 
on the whole than it has been, and we confidently expect 
that by the end of this year returns will have improved 
all round. 


THE MOTOR CAR TRIALS IN THE ISLE OF MAN, 


Tue eliminating trials which had for their object the 
selection of the three best British-built motor cars to 
compete in the forthcoming international Gordon Bennett 
contest took place in the Isle of Man on Tuesday last. 
A circular course, 51 miles in length, had been provided, 
and this had to be covered by the competing cars six 
times. Concurrently with the completion of this distance, 
the following points were taken into consideration by 
the judges appointed by the Automobile Club :—The cars 
were timed in each circuit over a measured distance of 
three miles and a-half mile, and a hill-climbing test of 
2 miles 480 yards long with a rise of 1019ft., or an 
average of 1 in 11:7, was included. The judges also had 
to observe the skill and: suitability of the driver, and the 
condition of the vehicles at the conclusion of the trial. 
The tests may be considered sufficiently severe over 
ordinary roads, but their stringency was greatly enhanced 
by reason of the tortuous and hilly nature of the Manx 
highways, which demand an almost superhuman amount 
of nerve on the part of the drivers. No limitation to the 
power of the cars was applied, but they were restricted in 
weight to 1000 kilos.—19 cwt. 3 qr. There were ten 
entries, two cars being built by the Star Manufacturing 
Company, four by the Napier firm, two by the Wolseley 
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Tool and Motor Car Company, one by Messrs. Weir, 
partly to French design, and one Siddeley. They are all 
four-cylinder machines, except one of the Napier cars, 
which has six cylinders, and all the engines are of the 
vertical type, except those of the Wolseley cars, which 
use horizontal engines. The first circuit of 51 miles was 
successfully completed by all the contestants, the times 
varying between 1 h. 16 min. and 1 h. 53 min. In 
the second lap three of the cars met with mishaps, 
one of which might have proved fatal to the 
occupants of the vehicle, as the steering gear 
broke. The fastest car in this round was the Napier, 
driven by Mr. Earp, and covered the circuit in 
1h. 8} min. It is reported that one of the Wolseley 
vars covered a part of the route on a down gradient at 
the rate of 100 miles per hour. The times made by the 
cars in the third round were somewhat slower, and by 
the end of the fourth circuit there were only six machines 
left in the competition, and the time limit imposed onl 
allowed two cars to compete in the sixth and last dir | 
These were the Napier, driven by Mr. Clifford Earp, and 
the Wolseley, driven by Mr. C. Bianchi. The gross times 
occupied by these competitors in covering the 306 miles 
were respectively 7h. 523 min. and 7h. 58}min. As a 
result of the trials the judges have selected Mr. W. Clif- 
ord Earp, with a Napier car, the Hon. C. 8S. Rolls and 
Mr. C. Bianchi, with Wolseley cars, to represent this 
conntry, while Mr. Cecil Edge and Mr. J. Hargreaves 
are the reserves. It now remains to be seen whether 
the successful cars will go to the post in the Gordon 
Bennett contest proper, for the authorities have some- 
what arbitrarily decided that no more trials are to 
be allowed on the course set out for the race, a condition 
which appears to impose an unfair handicap on the 
English drivers, who have not had the same opportunity 
oi becoming acquainted with the course as their con- 
tinental rivals. We are glad to record that the Manx 
tests resulted in no loss of life, but sincerely hope that 
such tests will soon cease. The days of their utility 
have passed. 


CLYDE-BUILT THAMES PASSENGER STEAMERS. 


Four of the London County Council Thames passenger 
steamers which have been built on the Clyde are now 
in the Thames, and the remaining six of the lot of ten 
entrusted to Messrs. Napier and Miller will be delivered 
shortly. The whole of the thirty vessels for the service 
have been built to similar dimensions, but in respect of 
hull form there has been some slight variation as between 
the Thames and the Clyde-built vessels. The Clyde 
builders have given to the little vessels an entrance to 
the bow water lines almost absolutely straight, while the 
English steamers have a bow entrance somewhat rounded 
or convex. There has been, for this reason probably, 
some differences in the speeds attained by the several 
vessels. We have already given some account of the 
trials of the Thames-built boats. The machinery for the 
Scottish boats was supplied by Scott and Co., of Greenock, 
and the vessels had the advantage of being tried for speed 
on the highly approved measured mile on the Clyde. 
Six of them have now undergone their trials with 
eminently satisfactory results, the mean of four runs 
over the measured mile yielding in every case 14 miles 
per hour, and in one or two cases slightly more. The 
Thames-built steamers attained a mean speed of 13} miles, 
which in itself, however, is half a mile above the speed 
guaranteed. The engines are diagonal compound, 
having cylinders 16jn. and 3lin. diameter, with a 
stroke of 36in. The 14 miles speed of the Clyde- 
built craft was attained with about 303 indicated horse- 
power, and is a very creditable performance. The fact 
that the Scottish boats have attained better speed for less 
power with the same make of engine than the English 
boats appears to indicate a marked advantage in the finer 
lines, which, moreover, itis claimed, produce less wash— 
a matter of some importance in river steamers. Whether 
the finer lines have been secured only at the sacrifice of 
accommodation remains to be seen. 


AMERICAN TRADES UNIONS, 


Harp things are frequently said about trade unionists 
in this country, sometimes justly and sometimes the 
reverse, but if the indictment which Mr. D. M. Parry, of 
Indianapolis, pronounced against American unions in a 
few scathing sentences in a presidential address are not 
hyperbolical, our trade unionist is an angel compared with 
his Transatlantic brother. Organised labour, said Mr. 
Parry, “ preaches disrespect for law, inveighs against the 
militia and the courts "—offences, by the way, which are 
not reserved for unionists in this country—‘“ wages war- 
fare on industry, denies industrial training to the youth, 
limits individual output, and conspires in various ways to 
injure or punish those who will not obey its rule;” and, 
as if this were not enough, we are told that “above all, 
it seeks to overthrow individual initiative.” With such 
an imposing list of its iniquities, and there is no reason 
to suppose that Mr. Parry has exaggerated, and the fact 
that no less than 1,750,000 workpeople are members of 
the American Federation of Labour, one is inclined to 
wonder how it is that the United States manage to make 
any headway in their industries at all. That the shoe 
is beginning to pinch uncomfortably has been shown by 
many facts during the last few months, and it is more 
than probable that the result of the great crusade for the 
“open shop” will be not only the overthrow of the 
unions in this particular matter, but a general loosening 
of the bonds with which they have sought to constrain 
the employer. Then, perhaps, organised labour may be 
apotheosized, it may realise its possibilities for good 
instead of for harm, and, in the words of Mr. Parry, it 
may “seek to uplift labour by fostering its education and 
its proficiency, and in assisting it in securing employment 





by legitimate means.” It may “become a servant and 
not a tyrant over labour,” and it will then “ rehabilitate 
itself in the eyes of all loyal American people.” 


THE DESTRUCTION OF THE BALTIC FLEET. 


THe most signal naval conflict of a hundred years 
resulted in a brilliant victory for the Japanese on the 
27th and 28th of the month just closed. Of the great 
fleet which Russia sent out from the Baltic in August 
last, no fewer than twenty-two vessels were captured or 
destroyed, and only two, of such insignificance as to be 
unworth the trouble of capture or destruction, succeeded 
in reaching Vladivostock. And for this victory what 
price had the winning fleet to pay? The sinking of three 
destroyers! This extraordinary inequality in the losses 
of two great modern navies in a conflict under conditions 
which, as far as can be seen, gave no enormous advantage 
to one side or the other, may in the future be explained, 
but for the present it is almost beyond credence. For at 
least twenty-four hours the two fleets were engaged in 
action, for part of that time in open daylight, and 
for part in a clear night with a calm sea. In those 
hours many thousands of shots must, unless some 
remarkable revelation has to be made, have been 
fired by the Russians, and since their battleships 
were provided with heavy guns of modern construction, 
and probably in the pink of condition, the use of the 
Russian armament must have been incredibly bad not 
to have inflicted fatal injury on some few, at any rate, 
of the less powerful and less protected ships of the 
enemy. Possibly we may in a few weeks receive more 
exact accounts of the battle, and be iw a better position 
to draw from them what lessons we can for our own com- 
fort or discomfort ; possibly, also, it will be found that 
Admiral Togo’s fleet has not escaped so unscathed as he 
supposed in the exultation of victory; but whatever the 
history of the battle may be, it cannot remove anything 
from the completeness of the Russian defeat, nor from 
the honour which is due to the brilliant handling of the 
Japanese fleet. 


SWANSEA COAL RATES. 


A REMARKABLE question of freight charges is at present 
under discussion by the Swansea and District Freighters’ 
Association and the Great Western Railway. It appears 
that the railway company in question will carry coal to 
Swansea for shipment or for patent fuel-making at 6}d. 
per ton less than it charges for carrying coal to Swansea 
Valley Junction, Landore, and Swansea, for the use of 
works in the neighbourhood. This appeared to be a 
cruel injustice to Swansea manufacturers, and they pre- 
vailed upon the Board of Trade to look into the question 
and give them what assistance it could. The result was 
an inquiry, at which the representative of the railway 
company said the rates were already very low, and the 
company could not see its way to reduce them. The Board 
of Trade is, of course, without powers of any kind to enforce 
alteration of the rates, and the question is now likely to go 
before the Railway Commissioners. The case does, indeed, 
appear to merit careful investigation. If the railway 
company can carry coal at a certain rate per ton for 
shipment, and the manufacture of briquettes, why should 
it not make a similar charge for conveying fuel to be 
burned locally? The quantity of coal used for the 
former purposes is, according to the South Wales Daily 
News, only about one-third of that burned in local 
factories, so that on the matter of the weight of the con- 
tracts alone the local users should be given some advantage 
over the exporter. If the railway company asserts that 
it conveys the coal for shipment ata loss, the manufac- 
turers would prefer, even if the rates cannot be reduced 
to that low level, that all exporters and local users alike 
should receive their coal on equal terms. No doubt the 
Railway Commissioners will go thoroughly into the ques- 
tion, and see that any just cause of complaint—and there 
does indeed appear to be justice in it—is removed. 








SCOTTISH RELIABILITY TRIAL FOR 
TOURING MOTOR CARS. 


Tue Trial Committee appointed in connection with the 
Scottish Reliability Trial for touring cars which was held 
under the auspices of the Scottish Automobile Club—Western 
Section—on 10th to 13th May, and referred to at some length 
in our impression of May 12th, have just presented their 
official report, which chiefly takes the form of tabulated 
matter. From this it is seen that of the forty-four cars 
which took part in the trial over the four days, fifteen earned 
the total number of marks possible for reliability—viz., 1000; 
and eighteen had marks ranging from 976 to 999. One mark 
has been deducted for every minute or part of a minute 
during which the vehicle was at rest from start to conclusion 
of the trial, with the exception of compulsory stops and stops 
for traffic or for tyre troubles. One mark has also been 
deducted for every minute in excess of the maximum time 
allowed for each stage. At the re-start each morning, and 
after the compulsory luncheon, fifteen minutes were allowed 
for replenishing and lubricating, and time was taken one 
minute after the order to start the engine was given. 

The trial consisted of 5954 miles, the bulk of which com- 
prised highland and mountainous roads, and the Committee 
believe that it will now be conceded that it has formed the 
most severe reliability trial yet held, both from the nature 
of the course, and from the strain placed upon the vehicles 
taking part. Hill-climbing tests took place on the Cairnwell 
Hill, near the Spittal of Glenshee, over a distance of 3673ft., 
having an average gradient of 1 in 8:9, comprising portions 
of 1 in 6 and 1 in 6°5, and on the Loch-na-Craig Hill, Aber- 
feldy, over a distance of 3 miles 1452ft., having an average 
gradient of 1 in 17, varying from 1 in 10 to 1 in 50. The 
trial route comprised hills of greater length and steeper 
gradients than those on which the time tests were made. A 





gold medal has been awarded in each class to the vehicle 





having full marks for reliability—stops for tire troubles being 
excluded—showing the best results on the basis of the foliow- 
ing formula :— 
Laden weight of car in lbs. 
Agregate of times taken Total petrol consump- 
in hill climbs in x tion during whole trial 
minutes. in gallons. 

These medals have been gained by:—Class I. Vehicles 
having one cylinder: 6 horse-power Light Wolseley, entered 
by the Wolseley Tool and Motor Car Company, Limited, 
Birmingham, and driven by Mr. 8. J. Hands. Class Il. 
Vehicles having two cylinders: 16 horse-power Albion, 
entered bythe Albion Motor Car Company, Limited, Glasgow, 
and driven by Mr. Ralph E. Wilson. Class III. Vehicles 
having three or more cylinders: 20-25 horse-power Ariel, 
entered by Thomas Shaw (Dundee), Limited, Dundee, and 
driven by Mr. Charles Sangster. 

In consideration of the meritorious performance of the 24- 
82 horse-power Mors, entered by Mors, Limited, London, 
and driven by Capt. Cecil Banbury, the Committee have 
awarded it a silver medal. The Glasgow Cup, presented by a 
member of the club to the vehicle showing the lowest petrol 
consumption per ton-mile over the whole trial, has been 
gained by a 12 horse-power Arrol-Johnston car, entered by 
the Mo-Car Syndicate, Limited, Paisley, and driven by Mr. 
John 8. Napier. The Committee believe that the satisfactory 
results of the trial should be a source of considerable 
gratification to the entrants, and to the automobile industry 
in general, 
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PuysicaL Society or LonpoN.—A meeting of the Society will 
be held at 8 p.m. on Friday, June 16th, 1905, at the Royal College 
of Science, Exhibition-road, South Kensington. 


Krno’s CoLLece.—The forty-fifth annual dinner of King’s 
College, London, will be held at the Hotel Cecil on Monday, 
June 26th, with Colonel Richard H. Jelf, C.M.G., in the chair, 


Rattway Cius.—On June 13th, at 7 p.m., there will be a meet- 
ing of this Club at St. Bride’s Institute, E.C., when the president, 
Rev. H. J. Scott, will deliver his address. 


Trapes Unions AND TRADE Disputes BiLt.—On Friday 
evening, May 27th, on the motion of Mr. Whittaker, the order for 
the consideration of the Trades Unions and Trade Disputes Bill, 
as amended by the Standing Committee, was discharged and the 
Bill withdrawn. 


THe TRroopsHip DuFFERIN.—We should have stated, in mention- 
ing the boats with which the troopship Dufferin is supplied, that 
she carries eight 28ft. Berthon boats, having a carrying capacity 
of 600 men, with a freeboard of 18in. Four of these boats show quite 
clearly in the engraviog. Weare requested by Messrs. Vickers, 
Sons, and Maxim to state that by a clerical error in the description 
of this ship which appeared in our last issue the length between 

rpendiculars was given as 347ft. instead of 437ft. Owing to the 

reaking off during printing of a 0 in the horse-power this may be 
given in some copies as 980 instead of 9800. 


Rucpy ENGINEERING SocteTy.—The Rugby Engineering Society 
paid a visit of inspection to the generating station of the London 
Underground Electric Railway Company at Lot’s-road, Chelsea, 
on Saturday, the 20th inst. Seventy-five of the members availed 
themselves of the opportunity granted through the courtesy of 
Mr. J. R. Chapman, general manager, of inspecting what is pro- 
bably the largest generating station in the kingdom. The party 
travelled to London in special reserved saloon coaches, which were 
also attached to the train for the return journey. The whole of 
the station wasthrowropen for inspection, and the members of the 
party were allowed access to all parts of the installation, with the 
single exception of the switchboard, which was closed, due to the 
fact that it was in operation. 


THe UNIVERSITY OF LivERPOOL.—Mr. E. Brown, who has since 
1900 been on the engineering staff, latterly as lecturer in applied 
mechanics, has been appointed assistant professor in civil engi- 
neering and applied mechanics in the McGill University at 
Montreal. Professor Brown was a student of University College, 
Liverpool, and graduated as a Bachelor of Science with honours in 
engineering in the Victoria University in 1897, Master of Science 
1900, and Master of Engineering—Liverpool—1904. He was 
awarded an 1851 Exhibition Research Scholarship,-and his work 
on the ‘‘ Temperature Rise in the Coils of Field Magnets ” was the 
first of its kind, and was regarded so important that the 
Engineering Standards Committee had independent investigations 
carried out which have confirmed the results he had obtained. 


A GREAT GASHOLDER.—A visit was paid by over sixty members 
of the Manchester and Yorkshire Junior Gus Associations to the 
Neepsend works of the Sheffield United Gas Light Company, on 
Saturday afternoon. The chief interest was taken in the enormous 
new holder now in course of construction. The tank is 250ft. 
diameter, and 43ft. 6in. deep to the level of rest blocks, and has a 
capacity of 8,375,000 gallons. It is built entirely of concrete, the 
side walls being 5ft. thick for 15ft. in height, then tapering 
uniformly to 3ft. thick at the coping. In the circumference of the 
side walls twenty-eight piers 5ft. by 5ft. are placed—this section 
being continued to the bottom of tank. The walls are stiffened 
by fourteen rings of 5in. by fin. bond iron built in the circum- 
ference. An annular space is provided 7ft. wide, from which the 
cone of the dumpling rises at an angle of 40 deg., having a ledge 
of 5ft. wide at half its height, the diameter at the top of the cone 
being 170ft. The thickness of concrete at the base of the cone i: 
18in., tapering to 16in. at the top, and to 15in. at the centre of the 
tank. The whole of the side walls, piers, and annular s at 
the base of the cone were formed with concrete, raenonstins Hy five 
parts ballast, one of sand, and one of Portland cement, the cone 
being formed with concrete consisting of five parts ballast, one of 
sand, and one of blue lias lime. A sump 12ft. square was sunk to 
6ft. below the bottom of the tank to draw off the water from the 
foundations—which were carried down to the solid rock—and 
connected to the tank by across trench. The crown of the gas- 
holder is supported by timber framing, and has a rise of 17ft. above 
the coping. The sides and cone of the tank are rendered with }in. 
Portland cement and sand, finished with }in. neat Portland 
cement. Thecontract for the tank was let to Messrs. John Aird 
and Sons in October, 1903, and completed in thirteen months, 
The gasholder will have a total capacity of 8,113,000 cubic feet, 
and a working capacity of 7$ millions. It will consist of four lifts 
of the following dimensions.—Inner lift, 239ft. diameter by 42ft. 
6in. deep; second lift, 241ft. Sin. diameter by 43ft. 6in. deep ; 
third lift, 244ft. 4in. diameter by 43ft. 3in. deep; outer lift, 247tt. 
diameter by 42ft. deep. When inflated the total height to top «f 
crown will be 184ft. The standards are 13lft. high, and 
the inner lift will rise practically its full height above these. 
The contract for the gasholder was let to Messrs. Cutler and Son 
in June, 1904, and is to be completed by August next. The visitors 
descended by ladder into the tank, and were thus able to obtain a 
practical idea of the construction and the magnitude of the holder, 
which is one of the largest in the kingdom. Subsequently, they 
were conducted through the retort houses, purifier houses, the 
experimental works, and the workshops. It is understood that the 
tank will cost about £26,000, and the holder £27,000. The largest 
holder at present in use in Sheffield has a capacity of 1,800,000 
cubic feet. The largest holder in the provinces is in Birmingham. 
In Manchester there is one with a capacity of over 7,000,000 cubic 
feet. The Sheffield holder will thus be between these two, 
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The change food-box is at tho om of maabine, and 

a , + contains a reversing motion, applicable to all the feeds, and 

VERTICAL MILLING MACHINE eight changes of feed, operate o all by three levers, one of 

, ; MING TAT which actuates the reversing gear, and another makes an 

H. W, WARD AND CO., BIRMINGHAM, BNGINEERS immediate change from a roughing to a finishing feed. The 

box carrying this change gear holds a large supply of oil, in 

. - which the wheels run, thus ensuring ample lubrication of a}| 

arts. By drawing one shaft and taking out four screws, the 

oma containing the whole of the gears may be removed intact 

for inspection. All the trip motions are obtained by drop. 
out worms. 

The circular table is 134in. diameter, and is surrounded by 
an ample suds dish. It is fastened to the table by four tee. 
headed bolts, and the base of it is slotted out where the belts 
come, to facilitate its removal. It may be revolved by worm 
and wheel either by hand or automatically, sixteen different 
rates of speed being obtainable. A friction clutch operated 
by the knurled knob in the centre of the hand wheel enables 
the automatic feed to be started or stopped immediately, 
The hand wheel is indicated to read in degrees. 

The body of the machine is a strong box casting, and the 
base of it is arranged in the form of a tray to catch any super- 
fluous oil or suds, and thereby keep the shop floor in a cleanly 
condition. A pump, tank, and fittings, with effective 
arrangements for returning the oil or suds, are fitted. The 
pump is driven by a separate belt from the countershaft 
at a constant speed, thus securing a regular flow of lubri- 
cant at whatever rate the machine may be running. 

All the gearing on the machine is machine-cut from the 
solid blank, and is neatly covered in to prevent accidents and 
keep out dirt. The bearings and loose-running shaft are, 
where necessary, bushed with hard gun-metal. 











ELECTRIC EQUIPMENT AT THE 
KARAWANKEN TUNNEL. 


In consequence of the continual increase in traffic between 
Trieste and Vienna the line connecting these two centres 
became at the end of the last century quite insufficient to 
cope with the demands made upon it. In order to remedy 
this state of affairs the Austrian Parliament, by a law dated 
June 6th, 1901, decided to have a second line constructed. 
This line passes under Mount Karawanken, necessitating the 
boring of a tunnel 7969 m. in length. This tunnel, which 
was commenced simultaneously from both sides of the 
mountain, is now nearly completed. It has two sets of rails, 
On the northern side 1700 workmen are engaged, of whom 
1100 are employed in the tunnel itself ; on the southern side 
there are 2200 men at work, 1200 of them being in the 
tunnel. 

For operating the mechanical plant on the southern side 
of the tunnel it was decided to utilise the water power of the 
Rothwein rivulet, which runs at a distance of about 10 
kiloms. from the mouth of the tunnel, and on which there is 
an available head of about 13m. On the northern side of 
the tunnel, and about 2 kiloms. to the north of its mouth, a 
suitable spot for the erection of an electric power-house was 
VERTICAL MILLING MACHINE. The table is 3ft. Tin. long by 10gin. wide over all, and has found on the Rosenbach. As, however, the hydraulic power 
a suds or oil dish cast around it. Three tee slots, of a at this place was too small to enable the whole cf the work 
sufficient depth to ensure strength, are planed in its face for to be dealt with, an additional station was erected on a 
the convenience of securing work, vice, or jigs. The screw neighbouring stream. 
for moving the table is fixed, and has no keyway along it, so The Rothweinbach has a sufficient flow of water to develop 
that the accuracy of the screw and nut are likely to be main- some 900 horse-power, and in the power-house upon it there 
tained for a long time. The hand wheel is placed in a con- are three horizontal twin spiral turbines of 450 horse-power 
venient position at the right-hand side of the machine, and is each. Each turbine is coupled to a rotary current generator 
The power feed is pro- of 400 kilovolt-ampéres, producing current at 5500 volts and 











Tue vertical milling machine has many advantages over a 
horizontal machine for a large variety of work. It is well 
adapted for all kinds of face milling, die milling, angle 
milling, milling inside awkward castings, profiling, slot 
milling, tee slot milling, circular milling, &c., and similar 
work, A machine of this description, recently designed and V®®! 2 ; 
made by H. W. Ward and Co., Birmingham, is shown in the indicated to read yq5p Of an inch. 
drawings and illustrations on this and on page 555. 

Careful attention has been given, it will be observed, to the 
arrangement of the various parts to secure ease of manipula- 
tion, all the operating handles being placed in convenient 
positions, so that they may be reached from one place and 
operated with the minimum amount of fatigue to the 
operator. 

The headstock has a vertical adjustment on the face of the 
pillar of 34in. by means of rack and worm and wheel. The 
hand wheel for operating this is indicated to read ;,',5 of an 
inch, and a stop for depth is provided which has a very fine 
indexed adjustment also indicated to ;;5 by means of the 
small balanced handle on the left-hand side of the head. 
Two locking handles are arranged for clamping the head in 
position, and hold the head quite rigidly. 

The spindle is 2in. diameter on the driving part, and 3in. 
diameter in the largest part of the lower neck. It is of steel, 
hardened and ground, and runs in hardened gun-metal 
bearings, two on the moving head and a third fixed bearing 
in the tep box. The lower bearing is conical and the other 
two are parallel. Full adjustments are provided for wear and 
thrust, this being taken on a hardened and ground steel collar. 
The driving motion is taken from a three-speed cone pulley 
carrying a 3in. belt ; at the foot of the machine, by the side 
of this, is a single pulley carrying a belt which drives up to 
the spindle pulley over two guide rollers, The spindle pulley 
runs on a fixed bush, so as to take the pull of the belt off the 
spindle. The ratio of the gearing is 53 to1: the wheels are 
machine-cut, and run in a box, which effectually prevents 
accidents and excludes dirt. The back gear is provided with 
an cxcentric movement operated by a lever for throwing it 
out of gear when not required. Everything in connection 
with this motion is properly balanced to secure even move- 
ment and absence of vibration. 

The knee bracket is a box casting of a very stiff form. It 
slides on a vertical vee on the pillar 104in. across, and has a 
wide and long bearing surface carried up above the horizontal 
face instead of being cut off below, as is often the case. Two 
locking handles are affixed for securing the knee firmly in 
any desired position. The makers direct particular attention 
to this box form of the knee, which is considered a great 
improvement over the old open pattern. The vertical move- 
ment is accomplished by the hand wheel at the left-hand side, 
through bevel wheels and screw, and a very free adjustment 
is effected by taking the weight of the slides ona ball race on 
the screw. The elevating screw is telescopic, and thus the 
screw never projects below the level of the base of the 
machine. The necessity of cutting holes to pass the elevat- 
ing screw, as in the ordinary type of machine, is t':us obviated. 
The middle slide is long, and has both an automatic and a 
hand-feed movement of 9in. The hand wheel for operat- vided with auto-trips similar to those described above, and | 50 periods at a velocity of 750 revolutions per minute. 
ing this is the one in front of the knee bracket, and the screw with ample range of feeds for all purposes. | Normally two of the combined plants are in use at a time, 
is provided with an indicator to read ,,, of an inch. The The feeds are driven Bawa x by a two-speed cone | whilst the third acts as a reserve. 
automatic feed has effective adjustable automatic trips in pulley from the countershaft, and arrangement is made on| The total length of the whole high-tension wire, from the 
both directions, and a lock handle is fitted for clamping the the countershaft automatically to throw off the feed belt at | power-house on the Rothwein up to the scene of operations, 
slide in any desired position along the knee. The great the same time as the belt for driving the machine, so that in | is 10 kiloms. in round figures. The loss of working along 
length of this slide secures the trueness of the table in all the event of any accident occurring the whole machine is at | this wire amounts to nearly 10 per cent. under full load. 
positions, | once stopped by moving one lever. | The electrical energy is used for various purposes.’ In the 
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VERTICAL MILLING MACHINE 


H. W. WARD AND CO., BIRMINGHAM, ENGINEERS 
(For description see page 554) 
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first place, there is ventilation. The ventilating plant is 
situated near the entrance to the tunnel, and consists of two 
groups, each consisting of three centrifugal ventilators. The 
thafts of these lie in a straight line, and are coupled 
together. Each group of fans is operated by a rotary current 
motor. The fans are mounted in series, so that the pressure 
opening of the first fan is connected to the suction aperture 
of the next one, and so on. The air pressure generated by 
each fan amounts to 0°6 m. of water, so that a maximum 
pressure equal to 3°6 m. water pressure—say, 5°12 lb. per 
square inch—can be obtained by using all the six fans in series. 
The quantity of air obtained amounts, with the fans running 
at 1450 revolutions per minute, to 350 cubic metres per 
minute. When under full load each group of motors requires 
180 horse-power. The motors are of the short-circuited type, 
and have no contact rings or brushes. The air issuing from 
the last ventilator is, prior to entering the ventilator pipes— 
the primary diameter of which is 600 mm. in the clear—con- 
veyed into a system of pipes which may be cooled externally 
by means of water. As, however, in consequence of the heavy 
flow of water in the tunnel, the temperature is low even in 
ee this cooling device has not been called into play so 
ar. 

The conveyance of the building materials and the removal 
of the waste material into and from the tunnel is brought 
about 7 the aid of electric locomotives. The engines used 
are of the double type, consisting of two double-axled single 
locomotives. These latter are coupled to each other in such 
a way that both are controlled from one single foot-plate. 
Each axle is driven by a continuous current motor of 
25 horse-power. The mean speed attained is about 10 kiloms. 
per hour. . Several double locomotives of this kind are in use. 

The locomotives can be used singly, or, if necessary, another 
single locomotive may be coupled on to a double locomotive. 
The control of three locomotives is also effected from one foot- 
plate. As continuous current is used for working the loco- 
motives, the rotary current coming from the Rothwein station 
is first of all reduced from 5000 volts to 350 volts rotary 
current by means of two transformers, each of 130 kilovolt- 
ampéres capacity. It is then transformed by a rotary converter 
of 250 kilowatt capacity into 560-volt continuous current. 
The trolley wire is of electrolytic copper of 80 square milli- 
metres cross sectional area. The rails, which are electrically 
connected together by means of transverse and longitudinal 
stays, form the return. At several points the trolley 
wire is also connected by means of feeders to the positive 
pole of the converter, so as not to allow the fall in potential 
to exceed 10 per cent. By means of switches single sections 
of the trolley wire can be completely cut out to allow of 
repairs to be made without interfering with the working 
operations in progress along the other sections. External 
illumination is provided for by means of twenty-six arc 
lamps, each of 1500 nominal candle power, which are made 
at the works themselves and light the field of operations in 
a perfectly pong manner; there is also a number of 
incandescent lamps. Inside the workshops, offices, dwellings 
for the officials and the men, &c., the lighting is effected by 
the employment of electric incandescent lights of 16 candle- 
power each. The working current is obtained from the 
Rothwein central station, and, by the aid of a 60 kilovolt- 
ampére transformers, is reduced to a tension of 190 volts for 
the arc lamps mounted in series, and to 110 volts for the 
incandescent lamps. A small electric light central station 


has also been erected as a reserve. It consists of a rotary | 





current generator of 60 kilovolt-ampéres, and of the necessary 
switch and regulating apparatus. The plant is operated by 
means of a portable steam engine. 

Besides the electric plant already described, there are also 
six electro-motors which obtain their current partly direct 
and partly through transformers, from the Rothwein central 
station. They have a combined nominal capacity of 438 
horse-power. They are used in the workshops, and for 
driving two compressors for working the pneumatic rock 
drills. Each of these compressor motors has a working 
capacity of 200 horse-power. Each compressor sucks in 25 
cubic metres of air per minute, and delivers it at a pressure 
of 7 atmospheres for use in the pneumatic rock drills, four of 
which are used in the galleries and two in the brettice- 
ways. There is also a complete telephone plant, the wiring 
for this purpose being stretched upon the high-tension wire 
poles at a distance of 2m. below the lowest high-current 
wire. To prevent any passage of current from the high- 
tension to the telephone wire, whence such current might 
pass to the telephone and thus cause inconvenient noises, 
the iron supports of the telephone insulators are intercon- 
nected and carried to earth by the aid of iron wire. 

At the northern end of the tunnel the Rosenbach, as has 
already been mentioned, has been made use of for driving the 
plant of the main power-house. The Rosenbach, we may 
add, isa small effluent of the Drau. The central station 
comprises three high-pressure turbines with horizontal 
shafts, similar ip construction to those erected in the Roth- 
wein central station. Each turbine is built for a net fall of 
58m. and a water consumption of 510 litres per second. 
Each one runs at 500 revolutions per minute, is of 300 
effective horse-power, and is coupled to a rotary current 
generator. Each generator is constructed for a permanent 
output of 270 kilovolt-ampéres with a tension of 5200 volts. 
From the central station the electric energy is passed along a 
wire of about 2300 m. in length to the ventilator-house, close 
to the mouth of the tunnel. The electric energy is used at 
the power station in the same way_as or the southern side. 
The ventilator-house has two rotary current motors of 
180 horse-power each, when running at 1450 revolutions per 
minute, Each drives a group of three fans of a type similar 
to those used on the southern side, and intended for 350 
cubic metres of air. 

The transport of material into the tunnel, from the tunnel, 
and up to the works, is also effected by the aid of electricity, 
and the entire railway plant is constructed on exactly similar 
lines to those prevailing on the southern side of the mountain. 
As on the southern side also, illumination is provided for by 
means of arc and incandescent lamps, and the most import- 
ant centres of the works are connected with each other by 
means of telephones. 

What are termed electrically-worked crank-impact drills 
have, it is claimed, been used for the very first time at the 
northern end of the Karawanken Tunnel. The principle of 
these crank-impact drills is the same as that of a spring 
hammer. The bat or beater, carrying the boring tool, is not 
rigidly connected to the driving mechanism, but is mounted 
between two powerful spiral springs in a reciprocating 
carriage. By reason of this arrangement the beater can, to 
a certain extent, be allowed to oscillate freely, independently 
of any compulsory lift or throw of the crank. By means of 
a crank shaft, which engages the carriage from the rear, the 
carriage is moved to and fro. Upon the crank shaft there is 
mounted a large toothed wheel which engages with a small 





toothed rod mounted on the driving shaft. By means of this 
arrangement the number of revolutions of the motor is 
reduced from 1200-1400 per minute to 450 revolutions of the 
crank shaft. An alteration of this ratio of transmission can 
easily be effected, so that in this way the number of blows 
delivered can be increased or reduced according to the nature 
of the bed rock being dealt with at the time. A small two 
horse-power electro-motor is mounted upon the drill. The 
reactive pressure is taken up by a traction bar which is 
suspended, by means of a spring buffer, in suitable apertures 
made in the casing of the machine. Upon the crank shaft 
there is also mounted a small fly-wheel which, in conjunction 
with the other rotating parts—motor armature and toothed 
wheels—and the above-mentioned working springs, forms a 
working accumulator. Asis well known, eachcrank mechanism 
possesses the peculiarity that equal movements of the cross 
head—in this case the carriage-—-do not correspond to equal 
angular movements of the crank, whilst the peripheral 
velocity acting upon the crank pins, and always remaining 
the same, gives various dimensions for its components in the 
direction of movement of the crosshead. The arrangement 
of rims or oscillating bodies and springs in connection with 
the rceck drill not only meets these peculiarities of crank 
driving, which under certain conditions are unpleasant, but 
also turns them to good account. The kinetic energy con- 
tained in the working springs is partially transmitted to the 
beater, owing to the free oscillation of the latter, and enhances 
the percussive action. As a matter of fact, this machine is 
said to be conspicuous for its great percussive power, and for 
its especially powerful withdrawing capacity when the drill gets 
jammed in the hole being drilled. In the latter case, the entire 
work accumulated in the oscillating bodies and in the corre- 
sponding working springs backs up the power ot the motor. It 
is claimed that in consequence of this arrangement a perfectly 
uniform loading of the motor is secured, as may seen by 
the use of an ammeter and a voltmeter in the motor circuit. 
The pointers of the instruments will, it is stated, remain 
stationary, provided, of course, the advance of the machine be 
uniform. 

The beater has not only a bearing in the stuffing-box, but 
also in the front cover of the drill. Immediately to the rear 
of the front cover, and easily accessible, is the rotating 
mechanism, which causes the moving of the drill after each 
stroke. 

The whole drill, together with the motor, is adapted to 
slide in a guide piece, and can be pushed forwards by hand by 
means of a screw spindle and crank to the extent of about 
600 mm. The positive lift or throw, and the diameter of the 
crank circle, amounts to 60 mm., whilst the free lift of the 
chisel amounts to about 100 mm. The motor used for 
driving purposes can be either a continuous or rotary current 
motor. 

The first types of this crank-impact drill which were made 
were fitted with continuous-current motors ; later on rotary- 
current motors were adopted and have been used ever since. 
The rotary-current motors in this particulr instance obtain 
their current from the main central station, the potential 
being reduced by the aid of transformers. 

The claims made for this drill are that it has great percus- 
sive power; that it possesses a high withdrawing power; that 
it is highly efficient—the power consumed, for instance, being 
reported as about one-eighth up to one-tenth of that of a 
pneumatic drill of equal power ; and that no prejudicial heat- 
ing of the motor or of the machine is to be feared. Four rock 
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OPTICAL CONVENTION. 


THE opening ceremony was performed and the presidential 
address was delivered on the evening of Tuesday last, the 
30th ult. In his address the President, Dr. R. T. Glazebrook 
after explaining the origin of the proposal to hold a conven. 
tion and the steps taken to realise it, gave an outline of the 


| history of optical progress during the past 250 years, with q 


view to illustrating the close union which has existed between 


| theory and practice at times of marked.progress, and of 


| on his work. 








drills are in use in the Karawanken, and are working on the 
solid rock, to which they are brought up by means of trucks 
or cars. The main features of these cars can be gathered 
from the illustration given, and we need only add that two 
drills are mounted side by side upon a horizontal column, 
and all the four machines are in operation simultaneously. 

Forsupplying the drill motors with power, the rotary current, 
which is generated at a tension of 5500 volts, is conveyed to 
a transformer of 25 kilovolt-ampéres capacity by means of a 
triple iron-sheathed high-tension cable with a cross-sectional 
area of 3 by 6 square millimetres of copper; this transformer 
is erected at the end of a length of tunnel, which is finished 
and lined. Here the tension is lowered to 250 volts, and 
the current is taken to the immediate vicinity of the 
drilling machines by means of a lead-covered and armoured 
low-tension cable with a cross-sectional area of 3 by 35 square 
millimetres of copper. Upon the drill carriage itself there is 
a cable reel or drum, upon which there is wound some 60 m. 
of flexible cable with double rubber insulation, which is con- 
nected to the low-tension cable just mentioned. It is found 
necessary to have this point of connection at least 30 m. away 
from the head end or face of the working, because of splinter- 
ing, and as the mean daily progress amounts to from 5m. to 
54m., the armoured low-tension cable has to be pulled for- 
ward to an extent of about 30 m. every five or six days. Itis 
wound upon a drum placed in a niche blasted out of the 
gallery, and has a length of 250m. When this length has 
been entirely unwound, a further length of cable is connected 
to it. The transformer is moved forward every six weeks or 
so, the high-tension cable being proportionately lengthened. 
This is done by the aid of suitable coupling-boxes and con- 
tact pins, and it can be carried out rapidly and without inter- 
fering with boring ; for instance, while the waste from the 
drills is being cleared away from the floor of the gallery. The 
whole of the electric plant in use was supplied by the Oester- 
reichischen Siemens-Schiickert Werke, of Vienna, to which 
company we are indebted for the illustrations which we re- 
produce herewith. 








THE “RATIONAL” MOTOR CAB. 


Tux commercial failure of the electric motor hackney cab, 
after only a brief existence, appears to have had a deterrent 
effect on this branch of the automobile movement. Now, 
however, there may be seen perambulating the streets of 
London a type of public cab which seems to approach very 
nearly to the practical requirements, if it does not quite fulfil 
them. The London Motor Cab Company, Limited, has 
selected a motor vehicle, the mechanical features of which 
are already familiar to readers of THE ENGINEER, and which, 
for simplicity and ease of manipulation, compare very 
favourably with those of any of the more popular petrol 
motor vehicles. . 

The chassis has been slightly modified from that employed 
on the Rational car as built for touring purposes by the 
Heatly-Gresham Engineering Company, Limited, at Royston, 
and the employment of a horizontal engine has enabled the 
protruding bonnet to be dispensed with, thus leaving a larger 
proportion of the vehicle available for passenger accommo- 
dation. The result is a body which, as will be seen from 
the illustration, combines features of the brougham with 
those of the hansom. The chief seat is wider than that of 
a hansom, and the two passengers are enabled to obtain an 
excellent view ahead as well as through the side windows, 
because the doors are placed at an angle instead of being 
square. A second seat, with its back to the driver, makes 
the cab a comfortable three-seated vehicle. The arrange- 
ment of the doors at an angle also affords room for luggage 
on the platform at each side of the driver’s seat, and it 
allows the doors themselves to give extra wide entrances. 
The driver’s seat is central in front, and the roof of the 
cab extends forward to protect him in bad weather. 

The petrol engine has two cylinders, and develops about 12 
horse-power when running comparatively slowly. Ample power 
is, therefore, available for running at the moderate speeds 
necessary for a cab, and only two forward gears are required. 
Normally, the motor, which is well balanced, drives the back 
axle direct by a single chain; the vehicle is thus singularly 


free from vibration, and no noise is caused by the gearing. 
The low-speed gear is of the epicyclic pattern, and is only 
required for climbing exceptionally steep hills. It is brought 
into action gradually by a brake band, and there are no 
sliding gear wheels to require skilful manipulation. The 
gearing is designed for a maximum speed of about 18 miles 
an hour. Powerful brakes are provided, and the general 
appearance of the cabs, with their black bodies and bright 
red panels, is distinctly pleasing. The wheels are fitted with 
Palmer pneumatic tires, but the makers do not consider 
these essential to the successful operation of the cabs built 
on these lines. Many hold the opinion that the motor cab of 
the future will have to run on solid tires, but the general 
use of these will be largely dependent upon an improvement 
in the surfaces of the streets of the metropolis. 








A WAVE MOTOR. 


So much thought, time, and effort, has been given by many 
persons to the construction of an apparatus that would obtain 
power from waves, that a brief description of a plant which 
is in actual operation at Santa Cruz, California, will doubtless 
be of interest. Not only, so we understand, is the motor to 
which we refer in working order, but it appears to stand the 
test of time. It was designed and built by a carpenter named 
William Armstrong. On the cliffs to the north of Santa Cruz 
a site was selected, the point being 30ft. above high water. 
There two wells were sunk in the sandstone to a depth of 6f6. 
below low water, and these wells were opened at the bottom 
to the ocean. In one well a force pump was placed, and in 





showing how each has reacted on the other in assisting thig 
progress. The growth of the science at the end of the sovep. 
teenth century was due, he said, to two men, Christian 


| Huyghens and Isaac Newton. Each appears to have been 


directed to theoretical optics from 2 desire to umprove the 
telescope for astronomical purposes ach was in his own 
way a mechanic. Huyghens built telescopes and clocks; 
Newton at the beginning of his optical work applied himself 
to the grinding of optical glasses to figures other than 
spherical. Huyghens and Newton were the authors of the 
two rival theories of optics which held the field for more than 
100 years to the days of Young and Fresnel. That periog 
was not very fruitful either in theory or practice, but Fregne] 
by his work established Huyghens’ theory, and, though he 
did not directly add much to practical optics, he entirely 
changed the position from which the theory of optical instry. 
ments has to be regarded. Recent progres: in the theory of 
the telescope, the microscope, and the spectr scope is based 
Iu the address the work of the two Herschejs 
and Airy at the early parc of the last century was alluded to, 
and the important part in the development of English optics 
taken by Messrs. Chance through their mtroduction cf optics 
glass was described. It was pointed out, however, thit hy 


| the middle of the century there was a marked separation 


between the theoretical and practical workers, so that when 
photography was invented Airy’s work on the aberrations of 
a lens and Hamilton’s important theorems on rays were 
unknown to the lens designers. Thus for many years the 
photographic lens developed empirically. Some account of 
the change in the position due to the work of Ernst Abbe, 
and the development of this work at Jena and elsewhere, 
brought the address to a close. 

The Convention will remain open till Saturday evening, 
It is the first of its kind which has been held. Its object is 
to bring into close sympathy and co-operation men who are 
interested in optical matters, both technical and scientific 
In connection with it there is an exhibition of instruments, 
numerous papers have been read and discussed, and several 
demonstrations have been given. With regard to the exhibits 
themselves, they are many and varied, and, although they 
are all good, there do not appear to be many that can claim to 
be either newornovel. Surveying instruments are shown for 
use in all classes of work. Most of the theodolites are of the 
Y pattern, and several of the 5in. theodolites are graduated 
now to give readings up to 20 seconds. A number 
of firms is exhibiting surveying instruments for 
mining work. All these instruments are constructed as 
strongly as possible, owing to the rather rough handling to 
which they are generally subjected. The design has been 
altered only in smaller details. Several interesting range- 
finders are shown. Messrs. Barr and Stroud, of Anniesland, 
Glasgow, have a couple on view, These comprise a field 
range-finder and a naval range-finder. The latter instrument 
was introduced into the British Navy in 1893, and is now 
used by most of the great naval Powers of the world. The 
field apparatus weighs less than 41b. The special feature is 
that the observer, instead of looking horizontally at the object, 
looks down at an angle of 45deg. By this method it is 
claimed that the observer can use the instrument nearer to 
the ground, and consequently be more under cover. It is 
also claimed that it is much more convenient to use than the 
other form. Messrs. Elliott Brothers, of 36, Leicester-square, 
London, are showing a Weldon’s 3in. prism and telescope 
range-finder, which is neat and handy. Mention must also be 
made of*Professor George Forbes’ stereoscopic range-finder, 
by which the rangeis found solely by the stereoscopic comparison 
of a distant object, and the apparent distance of an object in 
the instrument itself. In the meteorological section there is 
much that is interesting, but little that is new. Messrs. 
Negretti and Zambra, Holborn Viaduct, E.C., have a com- 
pact electrical self-recording rain gauge on view, which reads 
to ;}sth part of an inch, and which can be made to work 
automatically for long periods of time. They have also some 
deep sea thermometers, which by reversal, in a specially- 
designed frame, record the actual temperature at any given 
depth. The reversal is effected by means of a wvoden float 
with two cords. Thus, by pulling a cord a catch is released, 
and the thermometer swings round so that the mercury bulb 
will be at the top. There is a special minute contracticn 
of the bore, near the mercury end, and the action of 
the thermometer depends upon the shape and fineness 
of this contraction. The apparatus is constructed to with- 
stand a pressure of 34 tons per square inch. Messrs. 
John Davis and Sons, of Derby, F. L. Halliwell, of 
Southport, and Lunder and Smith, of Canterbury, are each 
exhibiting their respective anemometers. In the mathe- 
matical and drawing instruments section the exhibits are 


| particularly good, all of the best instrument makers in this 


WAVE MOTOR IN CALIFORNIA 


the other a float weighing 16001b. Both of these are at the | 
end of a piece of timber about 60ft. long, which is provided on | 
its land end with a pair of small wheels. As the waves rollin, | 
the wells fill and the float rises, and as the water falls back or | 
recedes the float plunges on to the piston of the force pump, | 
sending water into a tank fully 125ft. above the sea level. | 
This water is used for road sprinkling. In operating, the | 
motor develops about four horse-power, the average speed of | 
the down stroke being about 7Oft. per minute, which is | 
increased to 100ft. or more in rough weather. When it is | 
desired to stop the operation of the wave motor, a tank is filled | 
with water to counterbalance the weight of the float, and to | 
start it again a plug is pulled, allowing the water in this tank | 
to run out, releasing the float and allowing it to descend. 

When in operation the well is filled regularly by the waves, | 
and the beam of the motor rises with a steady movement. | 
The accompanying illustration is reproduced from a photo- 

gtaph of the actual plant. Mr. Armstrong believes that 

apparatus such as the foregoing can be built to develop much | 
greater horse-power, the principal cost being in the installa- | 
tion, their maintenance costing but little. The motor is | 
patented. k 


country showing their latest designs. Messrs. Stanley and 
Co. are making very neat ‘‘station pointers,’’ which are 
beautifully finished, and work of great accuracy can be done 


| with them. Attention also seems to be paid to protractors, 


and this firm, Messrs. Davis and Son, and Messrs. Elliott 
Brothers, have circular protractors on view made with fold- 
ing arms, a complete err scale, a fine adjustment, and 
clamp. Messrs. B. J. Hall and Co., of 39, Victoria-street, 
London, are making a most convenient combined drawing 
board and desk; the board moves freely up and down and is 
well balanced. It can be placed instantly at any angle and 
height, and clamped in the required position. The straight 
edge is suspended on chains running on accurately-cut 
sprocket wheels, and must always run parallel, as the wheels 
are mounted on the same shaft. The desk when not 
in use can be easily dropped out of the way. This firm is 
also showing an electric copying apparatus for obtaining 
photo-prints by means of the electric arc. The Burroughs 
Adding and Registering Machine Company, Limited, is show- 
ing an efficient adding machine, with capacity for printing 
and adding any number of items up to £999,999 19s, 11d. 
The machine in looks is like a typewriter, and about the 
same size. The special feature is the ease with which it can 
be manipulated. The photo-micrographic apparatus is well 
worth seeing. Mention should be made of the Watson- 
Conrady condenser system for photo-micrography, which is 
made by Messrs. W. Watson and Sons, 313, High Holborn, 
W.C. The condenser is of entirely new design, and utilises 
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all (he light from the illuminant that it is possible to employ 
for microscopical purposes. It is achromatic, and is con- 
structed of special glass, which absorbs the least amount of 
light that is passing through it. There is an excellent 
display of microscopes, but again there does not appear to be 
anything that we are not already familiar with. 








NEW BRIDGE OVER THE NEVA. 


Av the beginning of April last the Town Council of St. 
Petersburg passed a resolution accepting the design of Prof. 
Krivoshein, Professor at the Engineering Academy at St. 
Petersburg, and an engineer named Apishkoff, for the 
construction of the Okhta Bridge over the Neva. There had 
been a competition to secure the best design, and these two 
gentlemen, whose design had been sent in under the pseudonym 
“Freedom of Navigation,’’ were successful. The design has 
been purchased from the authors, and will now be carried out 
in detail The general idea, as will be seen from the 
accompanying engraving, is to construct in the middle a 
rapidly opening bascule bridge with a span of 426 m., say 
139ft., and two approach spans on either side 150 m., say 
492ft each. The basculeis designed to open on the same system 
as that devised by Mr. M. G. Schinke for two bridges which 
are at work in Milwaukie, U.S.A. The approach spans are 
designed in the shape of arch trusses of much the same 
type as those in the bridge across the South Elbe at Harburgh. 
The available width of the bridge, 23:47 m., say 77ft., this 
being made up of 17°71 m., say 58ft., for the roadway, and 
2°88 m. =x 2, say 9ft. Gin. 2, for footpaths outside the 
principal trusses. The cost of the bridge is estimated at 
£400,000. 








A NEW LUBRICATOR BOX. 


A SLIGHTLY altered type of lubricator box has been recently 
designed by Messrs. Thwaites Brothers, Limited, Vulcan 
Works, Bradford. The box is substantially made of brass 
throughout, and is of the same general pattern as that 
generally used for this purpose. The novelty consists of a 
spindle placed lengthways along the bottom of the lubricator 
box, directly under the outlet tubes for the oil, and working 
in a tubular space. This spindle, which is actuated by a 
lever placed at one end, has a number of small holes drilled 
through it, all parallel to one another, and at distances 
corresponding to thé number of oil outlets. When the 
spindle is turned so that these holes are in a vertical position 
—and it is obvious they must all be in a vertical position at 
the same time, since they are all parallel to one another— 
the oil can flow through to the tubes which carry it away to 
the different parts of the engine. By giving the spindle half 
a turn the holes are brought to a horizontal position, and the 
whole-of the lubrication is instantly stopped. This is accom- 
plished without the necessity of removing any of the wicks. 
The makers claim that there will consequently be considerable 
economy in oil. We have examined the apparatus, and see 
- reason to doubt that it will do what the makers claim 
or it, 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opi 
correspondents.) 
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THE SCREW PROPELLER. 


Sir,—I regret to see that ‘‘ Superintendent Engineer,” like the 
other correspondents, does not care to enter for the ‘obstacle 
race” which I proposed to him. He also prefers to lie ‘‘dogge,” 
and allow somebody else to try his luck at scrambling over the 
course. I suppose he is right, as I am afraid he would have made 
a mess of his attempted explanation, and this would have been 
very undignified. Still, what a climb down from the first haughty 
letter where he said, ‘It. . . is about time that correspondents 

- wrote something about facts which can be proved to exist ;” 
and also, ‘‘ no result will ever be had so long as we ignore those 
that are comprehended and certainly true.” There is no doubt 
what he meant here, as he refers several times later to the water 
being ‘‘driven back.” Challenged to give any kind of reasonable 
explanation of what I consider an impossibility, he backs out, and 
does not even admit that he cannot do it. It is perfectly evident 
therefore that he was writing about ‘‘ facts” (?) which he does 
On rome ll and which he certainly cannot ‘prove to 
exist, 

After contemptuously scorning my idea, he now comes down 
to the feeble—almost pathetic—‘‘ What is the practical result of 
this discovery ?” which is a half-admission that I am right, and 
that his scorn was,therefore, perhaps, a little too previous. Inany 
case, he does not attempt to prove that I am wrong, not even with 
his ‘‘ table-knife and bath” exyeriment. 

_ He has rebuked your correspondents in general for ‘‘ not think- 
ing clearly, and therefore not writing lucidly,” and has castigated, 


in particular, Mr. Claudio—who offered him a geometrical procf | 


of a fact, and which he could not understand—for his imperfect 
English. How does ‘‘ Superintendent Engineer” follow his own 
advice in his last letter? He produces a very long-winded para- 


PROPOSED NEW BRIDGE AT ST. 


PETERSBURG 





graph about ‘‘the bottom of the sea, which is fixed in amount by 
its mass.” I can only venture a guess that what he meant was to 
tell us, in his own words—‘“‘ without the book”—that action and 
reaction are equal and opposite; or, perhaps, that you cannot 
create energy. I only offer this as a suggestion, for which I can 
advance no proof, but what is perfectly certain is, that the para- 
graph is not ‘“‘lucid,” and so I am reluctantly compelled te believe 
that ‘‘ Superintendent Engineer ” himself has not been ‘‘ thinking 
clearly.” It is true the weather bas been very warm lately ! 

Mr. Claudio’s chief fault—if he will pardon me for saying so— 
was the same as mine: he dared to suggest that Rankine ever 
nodded ; and he had the further audacity to offer a ‘‘ proof” of 
this. What are proofs to ‘‘Superintendent Engineer”? Trash— 
mere trash! Has he not told us that ‘‘all the graphics or mathe- 
matics in the world will not convince me or anyone else ” (why 
should he gratuitously appoint himself godfather to everyone in 
the whole world ’) that Rankine was wrong. Eviderce is all non- 
sense! What one wants isfaith! Might I, in parenthesis, throw 
out a suggestion? Is ‘‘Superintendent Engineer” a complete 
master of all foreign languages? Does he not live in a house with 
glass windows ! 

Why ! oh! why could not the poor ‘‘ bottom of the sea” have 
been left alone! It has not been offering any ‘‘ proofs” on any 
subject. Even supposing, for the sake of argument, that i's 
“amount” /s ‘fixed by its mass”; is not this quite harmless / 
It really cannot help it! No, this is not cricket. 

‘* Superintendent Engineer,” after refusing to comply with my 
request for an explanation of the ‘‘ pushing action” of the pro- 
peller, says he ‘‘ may perhaps do a little good” by asking me what 
Iam driving at. I feel very grateful for his good intentions, but, 
really, | think the good he has done me by his kind question is only 
commensurate with the harm he has done the ‘‘ bottom of the 
ocean” by speaking disrespectfully of it. As he appears to be in 
an inquiring mood, and as a testimony of my gratitude for his 
intended kindness, I do not mind telling him what I am driving at, 
and why. I am driving at Truth, and the reason why is as follows : 
—Ratber more than fifteen years ago I first saw the great ‘‘ pro- 
peller conjuring trick.” I will describe it briefly. That mighty 
wizard Nature takes a large humming top—couple of the engines— 
and covers it with a very ordinary hat—the propeller—any shape 
of _ will do so long as it is large enough to hold a humming top 
easily. 

After the proper time has elapsed—hey presto !—the hat is raised, 
and a rabbit—backward acceleration—and a pegtop—rotation 
of the wake—appear. As I do not believe that humming-tops 
can be converted into rabbits, any more than I believe that the 
hairs of a horse can be changed into young eels, I asked how the 
trick was done. One person told me: ‘There is no trick, it is 
very simple ; the mechanics of the momentum explains it per- 
fectly.” Another said it was done by hydrodynamics ; whilst a 
third said, ‘‘Of course, the propensity of the hat lends itself to 
the changing of humming-tops into rabbits. The veriest tyro can 
see that.” Latterly, ‘‘Superintendent Engineer”—who has seen 
the performance often—assures me that ‘‘all the proof in the 
world” will not convince him that humming-tops cannot be 
changed into rabbits. 

I am, perhaps, stupidly incredulous, but I did not believe these 
explanations. 1 was quite satisfied that the rabbit had been 
slipped under the hat whilst I was not looking. How was it done? 
I did not know, and for ten years I tried, fruitlessly, to find out. 
After this I gave the matter up as being beyond my powers ~to 
find out. Quite latterly, however, it struck me how Nature does 
the trick, and now I can see the! rabbit slipped under the hat 
every time. It is, really, stupidly simple. 

1 had almost forgotten: ‘‘Superintendent Engineer” asks me if 
I have a propeller handy, as he wants a good one. I should like 
to oblige him, but I am so very sorry I do not happen to bave one 
in my pocket at present. Possibly Mr. Staunton might be able to 
oblige him. 

And now this correspondence is, I suppose, at an end. It bas 
reminded me, ludicrously, of one of Molitre’s plays, where the 
doctor asks the manservant how the coachman is getting on. He 
is told the coachman is dead, and replies, furiously, that the man 
was only taken ill two days previously ; and as Hiprocrates has 
said that the disease culminates in ten days, it is impossible that 
the coachman can be dead. The manservant laconically replies: 
‘* Hippocrate dira ce qu’il lui plaira—mais le cocher est mort.” In 
the same way I repeat—until convinced to the contrary—Rankine 
may say what he likes, but the propeller does not push water. 

May 29th. R. DE VILLAMIL. 


P.S.—I suppose there are no candidates for my ‘‘ obstacle race?” 





SUCTION GAS PRODUCERS, 


Sitr,—We have followed up with great interest the very useful 
publication in your esteemed r concerning suction gas 
plants. As far as we can see, most, if not all, the generators are 
more or less copied from the father of them all, the ‘‘ Bénier.” 
They have the same defects and present the same inconveniences. 
It seems to us that none of the builders of gas plants have tried to 
overcome the obstacles that are to be found in such plants, 

Now take any producer, they all have a closed fire, and when it 
is necessary to remove clinkers, now and then, to ensure regular 
working of the generator, this can only be done by opening the 
fire-door. The opening of this door causes an inrush of fresh air 
which will disturb the regular production of gas, the engine will 
then come toa standstill, orat least will slacken its speed. All the 
generators have a fire-brick lining at the hottest part of the fire, 
te, at the bottom, clinkers adhere to this lining, and their 
removal, of which we speak above, therefore becomes very 
difficult ; moreover, if the stoker succeeds in detaching them, the 
brick lining generally gets damaged, and this lining frequently 
requires renewing. 

Another weak point in all these plants is that the vaporiser is 
being heated by means of the outflowing gases. It is well known 
that gases will absorb or lose heat very easily ; therefore, when coal 
is being passed through the hopper and introduced into the 





generator, the outflowing gases will lose their heat, and the 
vaporiser will naturally cool down and give a very irregular supply 
of steam. The result is that no regular supply of steam being 
given to the fire, the production of hydrogen will constantly vary 
and the engine will work irregularly. 

There are two other great drawbacks to all these plants— 
with one exception, Mr. Pintsch’s, of Berlin. These draw- 
backs are:—(1) The absolutely insufficient cleaning of the 
gas. (2) The great difficulty of cleaning the plants inside. 
None of these plants could work with any other coal but 
Welsh anthracite of a very fine quality. In this country, and in 
many others, such coal is not to be found, and besides, Welsh 
anthracite will certainly increase in price and become prohibitive 
when some thousands of suction plants are at work. The 
sulphuretted hydrogen, coal dust, &c., in these plants is drawn 
into the cylinder and spoils it rapidly. If the makers of these 
plants will simply place a cast-iron box between the scrubbers and 
engine, fill it up with 20in. of sawdust or with the purifying stuff 
used in all coal gas works in the chemical purifiers, they will very 
soon find out what an amount of dirt is being sucked up by the 
engine with their poor system of cleaning. : 

We think that the experience made = and years ago in all 
the existing coal gas works ought to have guided these makers, 
and it ought not to have been necessary to make this experience 
over again for suction plants; at least we have not thought it was 
advisable to do so, neither has Mr. Pintsch, of Berlin, for both of 
us give the same condensation, washing, and purification, that is 
being applied in coal gasworks. 

We hope this letter may be of interest to your readers, and 
thank you by anticipation for your kind publication. 

Paris, May 27th. J. AND O, G, PIERSON, 





LOCOMOTIVE FIRE-BOXES. 


Sir,— With reference tothe serious question of the defect in the 
construction of locomotive fire-boxes, to which attention is drawn 
in a leading article in THE ENGINEER for May 19th, there is an 
important point to be considered in the mode of supplying the 
feed-water to the boiler. The regular practice is for the water 
to be delivered into the barrel of the boiler, at the middle or 
towards the front end, in consequence of which the supply to 
the fire-box has to travel from the barrel round the sides of the 
fire-box before reaching the back of the fire-box ; and in the 
present large engines the distance travelled round the narrow 
space of the fire-box sides amounts to as much as 10ft. This 
passage is a narrow space obstructed by the numerous stays, and 
exposed to the greatest heat of the fire and an excessive furmation 
of steam ; and instead of solid water in contact with the fire-box 
plates, these become exposed to broken water so much disturbed 
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by the escaping steam that the plates become overheated to such 
an extent as to become bulged between the stays, and even torn 
from them, causing an explosion. 

In order to prevent this injurious action, 1 have proposed the 
supply of feed-water to be introduced at the back of the fire-box, 
below the level of the firegrate, the grate to be inclined upwards 
at the back for this purpose, as shown in the accompanying sketch. 
The entering water is intended to be deflected sideways right and 
left, so as to travel round the sides of the fire-box, to maintain a 
continuous supply of-water over the fire-box plates where they a 
most strongly heated. Ww. 

May 25th. 





DOES IRON OR STEEL CRYSTALLISE BY CONSTANT USE? 


Sir,—it is the general opinion of engineers that this question 
would be answered by a decided— Yes, certainly ; and if we may 
accept as facts the evidence of scientific witnesses given at 
inquiries into accidents causing loss of life by reason of chain 
failures, railway axle breakages, and now boiler failures, there 
ots appear on the surface some substantial reason for the query 
above. 

During the past ten years I have attempted to find upon what 
basis the usual idea is accepted as correct, and, briefly, the con- 
clusions which the logic of facts have decided, so far as I have 
investigated the question, is that iron or steel once good always 
good ; in fact, once good gradually improving. 

As the matter is of great importance, perhaps some other of your 
numerous readers will give us the benefit of their experience, 
backed up by actual facts, in any instance where they have a 
failure of irow or steel, and are in a position to say with certainty 
what the condition of the metal was when put into service. 

For guidance in the research, may I say that tests must be 
taken in the same plane as originally, whether for mechanical, 
micro, or chemical analysis, +. Fim 

May 27tb. 





GREAT WESTERN TRAINS. 


Srr,—After Mr. Rous-Marten’s article on the engines used on 
the Great Western Railway since the conversion of the line to 
4ft. 84in. gauge, your readers may like to hear what I noticed of 
the locomotives in the broad gauge period about 1845. I was at 
Eton then. The engines were all 7ft. singles, with one pair of 
wheels under the smoke-box. Bogies were not used on any line I 
knew of. The time to Exeter was from seven to eight hours for 
the 192 miles, with about nine stops. 

In 1844 a train was put on to Exeter in 44 hours, with five stops ; 
this was then the fastest run in England. A year later a second 
train—44 hours—commenced going, with an additional stop at 
Reading. The ten-minute detention at Swindon was omitted at 
first but imposed later, without allowing extra time. About 1850 
the 8ft. singles, with two pair of wheels under the smoke-box, but 
not on bogies, were introduced. In 1855 all Great Western Rail- 
way trains were decelerated ; but there was a fast revival a few 
years before the establishment of the 4ft. 84in. gauge. 

CHARLES NORTH. 





AMSTERDAM GASHOLDER. 


Sir,—We notice, in your issue May 26th, 1905, you state that 
the new gasholder at Amsterdam is surpassed in capacity by only 
six other similar structures. We beg to say that this is far from 
being correct, as we ourselves have erected one of over7 millions at 
the Granton Works of Edinburgh, and one of 5,196,000, with a 
steel tank, at Leeds, and others of equal size, and there are 
several much larger gasholders in Glasgow, Manchester, and other 
places. CLayToN, Son AND Co., LIMITED, 





J. R. PICKERING, Director, 


Hunslet, Leeds, May 31st. 
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Fig. i—ENGINE BEING HOISTED ON TO WAGON 














Fig. 2—ENGINE IN PLACE AND RAMP RAISED 


BLAST FURNACE GAS-CLEANING PLANT. 


WE are happy to be able to put before our readers a com- | 


plete drawing-of one of the gas-washing plants at the 
Lackawanna Steel Works, Buffalo, of which a hand sketch 
and description appeared in our issue of January 13th last. 
The plant will be recognised as that which we described then 
as No.1. The sketch which we gave at that time showed 
one-half of the plant, which is now shown complete. It is 


and purposes two independent sets, one right the other left- 


handed. The gas first enters the big pear-shaped dust | 


catchers, in which all the heavier suspended material is 
deposited. Thence it passes into the tower A and circulates 


in series through the towers B, C, and D, where it meets a | 


copious supply of water in a fine spray. Leaving these, it 
enters the horizontal main and is led to four electric fans, 
where it receives a further washing with water. 
enters two mains, one leading to the boiler-house, where it is 
clean enough to be burned, the other to a series of four more 
cleaning towers, issuing from which it passes to the gas- 
blowing engine. The great size of the plant will be gathered 
from the drawing, to which the railway truck under the 
right-hand towers provides a useful scale. The second series 
of towers is shown only in plan, but they are clearly much 
larger than the approximate size given in our notes of 
January 16th, 








PLOUGHING ENGINE TRANSPORT 
WAGONS. 


Eicut railway wagons of a rather special type have 
recently been constructed by the Leeds Forge Company, 
Limited, to the order of a private railway in Egypt, for the 
transport of traction engines, steam ploughing engines, or if 
necessary, Of ploughs or cultivators. We are enabled to give 
two views of one of these wagons. In one case a Fowler’s 
traction engine is in process of being hauled on to the truck, 
and in the other it is shown settled in position. Each 
wagon is provided with an end ramp, hinged to the headstock 
of the underframe, which can be lowered on to the rails. In 
this position it is shown in Fig. 1. 
at the other end of the wagon which enables the engine or | 
ploughing machine to be hauled up on to the wagon. It is 
also used for again lowering the machines to the ground. 
When the wagons are ready for running, the ramp is lifted | 
into a vertical position, and is there secured by stays—as | 
may be seen in Fig.2. The buffers on the ramp end of the | 
underframe are hinged at the bottom, so that by simply 
taking a cotter pin out of the top they will drop out of the | 
way of the ramp. Struts are also placed under this end of | 
the wagon, which must be adjusted slightly above the rail | 


situated between two blast furnaces, and forms to all intents | the ramp is simple, and only needs s brief explanation. 


It then | 


There is a hand winch | 


| level so as to take a portion of the weight of the engine 
| whilst it is passing over them, thus preventing the under- 
| frame from being strained, through the whole of the load 
| being carried by one bogie. It is not, however, necessary to 
; use these struts when the plough or cultivator is being placed 
| on the wagor, as in this case the weights are considerably 
| lighter than that of the engine. When the wagon is running, 
| the struts are hoisted out of the way and secured by a hook 
| under the headstock. The method of raising and lowering 
The 
rope from the winch passes through a snatch block attached 
to the underframe, and then over struts on the ramp. These 
struts can be made to lie flat on the floor of the wagon whilst 
the engine is being hauled up. The struts and snatch block 
can be seen in Fig. 2. To haul the engine up, the snatch 
| block must be placed on the front plate of the engine and the 
| rope passed through the block and back to a hook under the 
winch, in order to give sufficient power for lifting the engine. 
The winch is designed to have a pull of three tons from the 
barrel when working in double purchase, i.e., a total pull of 
six tons is available when using the snatch block on the engine 
for hauling the latter on to the wagon. The weight of the 
ploughing engine is 22 tons. It is interesting to note that 
the time occupied in lowering the ramp, hauling the engine 
up on to the wagon, and again raising the ramp into its 
| running position, with men unused to the work, has been 
found to be less than half an hour. 








NEW ARABIAN RAILWAY. 


ARABIA has never recovered the removal of the Caliphate 
from Bagdad to the present seat of government. It remains 
to be seen if the introduction of railways will restore to that 
arid peninsula its past prosperity. The object of the present 
undertaking, which has made a fairly good start, is to connect 
the holy centre of Islam and Medina with the Syrian system 
of lines. By this route a junction will be effected with the 
great line to Bagdad, known as the Anatolian Railway. All 
these lines have for their objective Constantinople. The 
bridging of the Bosphorus, which has been more than once 
seriously mooted, would not cffer any insuperable difficulties, 
and would forge the final link in the chain of communication 
extending from Mecca to the Golden Horn. It may not be 
generally known that in the year 1890, Eads, the designer 
of the well-known Mississippi bridge at St. Louis, proposed a 
three-hinged arch bridge for crossing the Bosphorus. It was 
no doubt, though upon g larger scale, based upon the lines of 
his St. Louis bridge, which has three spans of 520ft. each, 
and was erected in 1880. In the accompanying map the 
whole route is very clearly traced out. The full lines 
represent the completed railways; the broken, the connections 
with the Bagdad junction ; and the dotted, the new railway 


——— 


in course of construction. It will be understood that on) 
the principal stations are shown on the map. y 

Commencing at Damas, where a branch takes off to 
Beyrouth on the shore of the Mediterranean, the road Passes 
through Derat, which is also connected by rail with the port 
of Haifa, and from Derat to Maan, a distance of 300 Miles 
The permanent works on this section comprise twenty.foy; 
stations, sixty-five bridges, a viaduct 200ft. in length ang 
66ft. in height, and a tunnel 500ft. long. Although fairly 
level, the ground and general character of the country jg 
wild, rough, and broken. According to the Zeitschrift de, 
Vereines deutscher Ingenieure, the cost of construction does 
not exceed £2500 per mile, which is bey 4 for even a single 
track line. This saving in first cost may be partly attributeg 
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THE MAAN-MECCA RAILWAY 


to the circumstance that five thousand Turkish soldiers were 
employed in the execution of the undertaking. It will be 
seen on the map that there is a district named Es-Salt, the 
old Ramoth Gilead, situated between Derat and the coast. 
There are extensive deposits of phosphates in this region 
which are owned by an English company. These products, 
together with large supplies of grain and exports of 
petroleum, asphalt, and other bituminous ingredients, will 
constitute a good portion of the goods traffic from the new 
station at Maan northward. The new route, also termed the 
Hedscha Railway, has a total length of 1125 miles. Mecca, 
the projected southern terminus, is 600 miles from Aden, 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS, 


THe report of the Council of the Institution of Electrical 
Engineers presented on Friday last at the annual general 
meeting contains some interesting reading. To begin 
with, the Institution grows in numbers, having now the 
large total of 5677 names on its books. With the exception 
of the number of honorary members, which remains at six, 
and the number of foreign members, which is less by five 
this year than last, all the other classes but one show an 
increase in membership. The class which has decreased is 
that of the associates, which is less by 126 than it was in the 
same period in 1904. Part of this decrease is capable of easy 
explanation. It is well known that the Institution some 
time ago created the class of associate members. Those who 
were associates at the time of the change had the option of 
becoming associate members without special election, or of 
remaining as they were. This right they possessed up till 
recently, when it was decided to cancel it. Notice was given 
of this fact, and a number of associates hastened to become 
transferred. During last year 13 associates were made 
members, and 57 became associate members. This makes a 
total of 70, and explains the loss in the associate class with 
the exception of 56 members. However, as a whole, the 
Institution is richer in members by 267 than it was this time 
last year ; and it is interesting to note that a class which is 
largely growing is that of the students. These are given as 
numbering 1107 in 1904, and 1322 in 1905—an increase of 
215. TheCouncil has thought it advisable further to draw 
the line between associates and the other members of the 
Institution. Standing orders have now been passed, by 
which it is enacted that no candidate shall in future be 
elected or transferred to the class of associates who may be 
eligible for election or transfer to the class of members, 
associate members, or students. Students or candidates 
professionally engaged as electrical engineers can therefore 
no longer join the class of associates, which is reserved for 
persons who are so associated with the application of electri- 
city that it may be considered by the Council that their 
admission as associates would conduce to the interests of the 
Institution. Looked at from every point of view, the 
Institution appears to be in a thoroughly sound condition. 
The building fund amounted to nearly £20,000 at the end of 
last year, and during the period covered by the report a 
further sum of £500 was invested on behalf of the Benevolent 
Fund, which now stands at £2050 invested. The financial 
position of the Institution cannot but be considered as 
satisfactory. The excess of income over expenditure for 1904 
was £2125 15s., which, although not quite so large as in the 
previous year, must certainly be regarded as substantial. 








Tat Russ, of St.- Petersburg, announces that the 
Ministry of, Ways of Communication is about to be reorganised, 
and that according to the projected plan of reform the Ministry 
would in future have charge only of the railway system of the 
empire, while the — and superintendence of the water- 
ways and roadways will be transferred to the Chief Board of 





Commercial Harbours and Mercantile Shipping. 
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LOCOMOTIVE STEAM JIB CRANE 
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LOCOMOTIVE STEAM CRANE. 


Two locomotive steam cranes have recently been con- 
structed by Messrs. John H. Wilson and Co., Limited, of 
Liverpool, for the Shanghai-Nanking Railway. These cranes 
are each intended to lift 8 tons at a radius of 18ft. and 10 tons 
at a radius of 15ft., with proportionate lifting powers at other 
radii. The lifting and lowering, revolving, jib adjusting, and 








travelling motions are all worked by steam, The cranes are | 


constructed to run on standard gauge—4ft. 84in.—lines and 
the wheel base is 8ft. The boiler is 4ft. in diameter and 9ft. 
high, with three cross tubes, and the working pressure is 
100 lb. on the square inch. The engine has cylinders Yin. in 
diameter by 10in. stroke. The length of the jib is 38ft., and 
the total weight in working order is 35 tons. The maximum 
speed of lift with full load is 50ft. a minute and with light 
loads 120ft. a minute, while the maximum revolving speed is 
two complete turns a minute, and the maximum travelling 
speed 400ft. a minute. The engines have double cylinders. 
Link-motion reversing gear with cast steel quadrant links 
and gun-metal excentric straps is fitted. The boiler is of the 
vertical cross-tube type, and is constructed of Siemens-Martin 
steel. This type of crane has been specially designed for use 
on railways, and is provided with all fittings for coupling up 
to the ordinary rolling stock. The jib is arranged to raise 
and lower, so that it may rest on and be secured to a railway 
wagon when being coupled up to a train. The buffers, axle- 
boxes, and springs are made to standard railway patterns. 
These cranes have been constructed to the specification and 
under the supervision of the firm of Sir John Wolfe Barry, 
Morrison and Barry. : 








THE METRIC FALLACY.* 
By Freperick A, HALsey. 
(Concluded from page 534.) 
THE Paramount IMPORTANCE OF CONTINUITY. 


WE have thousands of cases like the Westinghouse bolt. Some 
of these represent the practice of the entire country ; for example, 


screw threads, pipe, shafting, bar iron, and the thicknesses to | 
Others represent entire industries ; for | 


which lumber is: sawn, 
example, the numerous railroad and master car builders’ standards, 
by which interchange of railroad cars throughout the country is 
facilitated and in many cases made ble, Others again 
represent individual factories. In all, the basic principle is the 
same—the simple necessity for continuity is a thousandfold more 
important than all the advantages which can be claimed for the 


* Lecture delivered at Cornell University, March 17th, 1905. 








| prevaili 
demand for a change must come chiefly from engineers, architects, | 
and shipbuilders, and I suppose the most ardent metric advocate | 


making of these things to metric instead of English sizes. The 
laborious efforts of the past forty years towards standardisation in 
all branches of mechanical work are simply efforts to secure and 
to assure this continuity. Consider for a moment the importance 
of uniformity in the various coupling devices between railroad cars 
for connecting the cars, their steam and air hose. It is by this 
uniformity that the interchange of cars throughout the country is 
made possible. Destroy this uniformity, and this interchange 
becomes impossible ; and it seems to me that it ought to be plain 
to anybody that such a change is impossible. I wish I could give 
you an adequate picture of the infinite effort which has been the 
price of the present uniformity, and then contrast it with the 
simple-minded manner in which the metric advocates propose to 
throw the results away in the pursuit of a simple fad. 

These things will not be changed, because they cannot be. 
Should the attempt be made the result will be here what it has 
been elsewhere—a partial change. We will make the easy but not 
the difficult chfinges, and between the two will be an ill-defined 
region in which changes will be constantly attempted—sometimes 
with success, sometimes with failure, always with confusion. The 
changes made here will be fewer than elsewhere because of the 
immensely greater development of manufacturing here than in 
any metric country at the time when the system was adopted. 
The result of this conjoint use of two systetns will be here what it 
has been elsewhere, an infinite number of conversions and re- 
conversions between incemmensurate units in the face of which 
any — theoretical advantage of any possible system will be 
hopelessly lost. Examples of this have been given in the citations 
which I have made from European textile and Mexican smelting 
calculations, which all represent precisely the condition which I 
have described—the easy changes have been made, but the diffi- 
cult ones have not been. 


ENGINEERING CALCULATIONS DURING THE TRANSITION PERIOD. 


Structural shapes and other standardised things will certainly 
not be changed until the demand arises, because such changes 
cost money, and iron mills are in business to roll iron to suit the 
demand, and not to lead {in reform movements. The 


would admit that there will be some delay before this demand 
becomes effective. All admit that there must be a period of 
transition of greater or less length during which both systems 
pa used, and let us see what it will like in engineering 
work, 

Sinee the initiative must be taken by engineers and others in 
allied lines of work, they must begin by using material made to the 
present sizes, Imagine an engineer under these conditions finding 


| the load which a bar of iron will carry in tension, the load being in 


kilogrammes, but the iron available made to inch dimensions. He 
is at the start confronted with questions of stress and strength in 
kilogrammes per square inch, but we have no tables upon this 


basis. We have tables giving the strength in pounds per square 
| inch, and in kilogrammes per square centimetre, but none 
the strength in kilogrammes ner square inch. 


iving 
Our pach wom 


therefore, converts his inches to millimetres, and consults a metric 
table, but he finds that the size that he has obtained is not there, 
because English and metric sizes are not alike. He therefore 
interpolates between the nearest metric sizes and obtains the 
desired result, Looking back over the process he finds that in 
this simplest of cases he has made one conversion and one inter- 
polation in order to find a result which, with either system used 
| alone, he would take direct from the table without any calculation 
whatever. a 

As another illustration, consider the calculation of the discharge 
of water through pipe. The head, the length of pipe, and the 
velocity are given in metres, and the discharge in litres, but the 
diameter of the pipe is in inches. Again, we have no table fitting 
this condition, = we convert our inches to metric dimensions, 
again to find that the resulting dimension is not in the table, and 
again we interpolate ; the result being as before, that we perform 
one conversion and one interpolation in order to find what, with 
either system alone, we would take direct from the table without 
any calculation whatever. 

Consider next the determination of an I-beam to carry a given 
load. Our span is in metres, and our load in kilogrammes, but the 
cross section of our beam isin inches. What will we do with the 
moment of inertia? Remember that in the moment of inertia of 

| an I-beam four dimensionsenter. We must, therefore, interpolate, 

| not for one dimension, but for four, two of which enter the 

| formula by the first power and two by the cube, and with the wide 
intervals which prevail between different sizes of I-beams, it is 
searcely safe to interpolate by simple proportion for quautities 
which enter the formula by their cubes. Moreover, when we 
compare the English with the metric cross sections, we will find 
that, except by accident, no two of these dimensions bear the same 
proportion to one another. Under these cirzumstances we wil! be 
compelled to abandon interpolation, and to calculate the quantity 
from. first principles and at the end we will be forced to recognise 
that all this labour is due to the conjoint use of two systems and 
that with either system alone the result would be taken direct 
from the table without any calculation whatever. 


TRANSITION LITERATURE NECESSARY, 

These conversions and interpolations appear at every turn of 
every piece of construction work. It seems to me plain that 
they would be intolerable, and there is but one way of escape from 
them. Before a beginning can be made some one must prepare a 
complete outfit of transition technical literature, in which general 
engineering quantities, such as loads, spans, velocities, &c., are 
given in metric, while ruling mill dimensions are given in English 
units, which literature, as time goes on and changes are made in 
mill sizes, will become obsolete in sections, and we shall gradually 
approach a pure metric basis. 

How long will this transition stage last? I do not know, for I 
am not a prophet, but I do know that the entire textile literature 
of metric Europe to-day is of precisely this character. I do know 
that they are writing—mind, I say writing, not merely printing 
and using, but writing—this transition technical literature in 
France to-day, a hundred and twelve years after the inauguration 
of this change, during most of which period it has had behind it the 
most drastic of compulsory laws. Of the labyrinthian maze cof 
this literature, I am unable to give you any idea that would approach 

|adequacy. Its use involves a blind staggering among incom- 
mensurate ratios, reciprocals, and conversions which the mind 
fails to follow, the process being one of mechanical application of 
incomprehensible rules. Consider the trifling development of 
manufacturing industry a century ago—consider how, even with 
this trifling development, the old units have in some industries 
resisted all efforts to dislodge them, and then ask how much time 
will be required with the existing enormous development to com- 
plete a change begun at the present time. . I believe that the histery 
of the system justifies the expectation that such a change begun 

| under present conditions will not be complete at the end of a thou- 

| sand years, and this is why I fight the metric system, 


| THE Savinc oF TIME IN PRIMARY EDUCATION, 
The House Committee on Coinage, Weights, and Measures of the 
| Fifty-seventh Congress, were told by Dr. 8. N. Stratton, Director 
of the Bureau of Standards, that “‘ careful estimates made by ex- 
perienced educators place the time saved by the adoption of the 
metric system from two-thirds to one year in the life of every 
school child.” This statement has been repeated over and over 
again, both in this country and in Great Britain, its last appearance 
being in the Popular Science Monthly for February, by Dr. A. E. Ken- 
nelly. How plausible it sounds—‘‘Careful Estimates by Ex- 
perienced Educators ”—how easily it passes from lip to lip and from 
pen to pen, carrying an air of authority and conviction as it goes, 
and all the while the grossest of exaggerations. 
| I have in my hand the “‘ Course of Study for the Elementary 
Schools of the City of New York, as adopted by the Board of 
Education, May 27th, 1903.” On page 39 of this pamphlet, I find 
a tabulated statement of the schedule of studies followed in the 
schoolsof New York. Each column of this statement relates to a 
year, and each line to a subject of study, the entries opposite each 
subject being the number of minutes per week devoted to that 
subject during that year. The footings of the columns are in al] 
cases 1500, which is the number of minutes comprised in the school 
sessions of a week—that is, five days of five hours of sixty minutes 
each. The figures for mathematics are as follows :— 
Year 1 2° B40.) «6 %-.38 
Minutes per week 120 150 150 150 150 200 200 160 
By referring to pages 28 and 31 I find that the seventh year is 
devoted to algebra and geometry. Part of the eighth year is also 
given to these subjects, but as the amount is not stated I will 
charge all of the eighth year to arithmetic. The school year 


comprises forty weeks, and 40 x = 3-2 weeks is the equiva- 


lent of the entire time spent on this subject during the first year. 
In the same way we may obtain the time to be charged to this 
subject for the other years and add them up thus :— 

120 


Ist year 1500 * 40 = 3-2 weeks 
2nd ,, pd x 40 = 4- weeks 
ord ,, 150 »~ 40 = 4: weeks 
1500 
4th ,, bd x 40 = 4: weeks 
150 
ce = 4 k 
Sth ,, i600 40 4+ weoks 
6th ,, x x 40 = 5:33 weeks 
7th ,, Algebra and geometry 
8th ,, ed x 40 = 4-27 weeks 
Total 28-8 weeks = 6-65 months, 


Ithink you will observe that these ‘‘ eminent educators” will 
| have some difficulty in showing how they are to save from eight 
| months’ to a year’s time by omitting a part of less than seven 
| months’ work ; and, mark you, I have given you no one’sestimate, 
| but theactual practice of the largest system of schools on earth. 

I have no figure for the percentage of this total time which is 
| spent upon denominate numbers, and weights, and measures that 

can be called precise, and I do not believe that such a figure is 
| obtainable—this pamphlet, which represents, perhaps, the extreme 
| of formalism in these matters, giving no clue to it. I have, there- 
| fore, got at this in an indirect manner, By taking the school 
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arithmetic* used by my own daughter, and counting the number 
of pages devoted to denominate numbers, and to weights and 
measures, [ find that they comprise almost exactly 20 per cent. of 
the entire book—a collection of miscellaneous examples, and an 
appendix containing the various rules for partial payments, Xc., 
which few study now-a-days, being omitted from consideration. 
If we assume that the time spent upon a ap division of a subject 
is proportional to the space given it in the text-book, we have a 
ready means of determining the amount of time devoted to 
denominate numbers, and to weights and measures. Such a 
method cannot, of course, be called precise, but, on the other 
hand, it cannot be far wrong, and if anyone will suggest a better 
method of getting at the facts, I shall be glad to follow it. 

Making this multiplication, we find 28-8 x -2 = 5-76 weeks as 
the total time devoted to denominate numbers and weights and 
measures, and I think you will observe that the difficulties of the 
‘*eminent educators” are rapidly thickening, but this is not all. 
Wore this Bill passed to-morrow, and were it to work as expected 
by its promoters, we should still have with us the year divided into 
months, weeks, and days, the day divided into hours, minutes and 
seconds, and the circle divided into degrees, minutes and seconds. 
We should still have the subjects of interest and discount involving 
the divisions of the year, we should have longitude and time, 
connecting the divisions of the circle with the divisions of the clock 
dial, and we should have our old land measures because the com- 
pletion of the survey of the ‘go lands is expressly exempted 
from the operation of this Bill. To teach these subjects, we should 
still have to teach all the principles of denominate numbers 
together with their applications to these subjects, and by so much 
time as would thus be consumed, must the 5-76 weeks found above 
be reduced. I will not attempt to determine this, for certainly 
the case has been made sufficiently ridiculous already. 


OvR PROPOSED LAW HAS BEEN TRIED FOURTEEN TIMES. 

The Metric Bill, which is now before Congress, provides for the 
adoption of the metric system for Government purposes, in the 
expectation that the example of the Government will soon be 
-f:llowed by the people at large. This scheme of Government 
aloption has already been tried for us fourteen times, and laws 

roviding for such Government use of the system are now in force 
11 fourteen different countries. The results of these trials have 
t2en uniformly the same, viz., failure—the system has remained 
tae Government system with little or no use of it by the people, 
"‘he first country to make this trial for us was Greece, which 
adopted the system in this way in 1834, and after seventy 
years of use of it by the Government, the old system remains in 
large use by the people. This statement is made on the 
authority of Mr. McGinley, United States Consul at Athens. 
The next trial of this kind, so far as my information goes, 
was made in the Philippine Islands, where the Spanish 
Government adopted the system for Government purposes 
fifty-five years ago. It is to-day used in the Custom House 
and other government business, and on the railroads in the 
matter of shipments, but nowhere else. Dry goods, for example, 
are sold by English, Spanish, Chinese, and Filipino units, Let 
seldom or never by the metre. This statement is made on the 
authority of Rev. George G. Rice, chaplain of an American 
regiment in the Philippines. The other countries in which this 
scheme has been tried are Nicaragua, Honduras, Venezuela, Cuba, 
Colombia, Guatemala, Panama, Santo Domingo, Eucador, Egypt, 
Costa Rica, and Peru. The authority for the condition of things 
in these countries comes in most cases from United States consuls, 
sometimes from two or three consuls in the same country, and in 
the cases where the information is not official it is of a nature 
which is equally trustworthy. This information is uniformly the 
same, viz., the system is used but little or not all among the 
people. Nevertheless, every one of these countries appears in 
every list of ‘‘ metric” countries. 

In view of the known facts, the claims that are made for the 
universality of the system are simply grotesque. They are worse 
than merely untrue—they are ridiculous, The metric advocates 
{earn that in a certain country a metric law of some kind has been 
passed. What it is they do not know, and how it works they do 
not ask, but they immediately assume that because some such law 
nas been passed, therefore the people have dropped their own 
anits and taken up the new, and, then having proven so easily 
that the change is an easy one, they insist that ® one is no reason 
why we should not make it. 


Tse UnitTep States A Metric Country. 

If you will go to the right ‘‘ authority” you will be surprised to 
l2oarn that the United States is to-day a metric country. I have in 
wy hand a copy of the Bulletin of the International Bureau of 
American Republics, in which I find this statement :—‘‘ The metric 
system has been adopted by the following named American coun- 
tries :—Argentine Republic, Bolivia, Brazil, Chili, Colombia, Costa 
Rica, Ecuador, Honduras, Mexico, Paraguay, United States of 
America, and Venezuela.” This statement is printed from stand- 
ing type, and appears in every issue of the Bulletin, as it has done 
for years, and twelve times a year it is sent to every Spanish- 
American country, and under the imprint of the Government 
printing-office at Washington. Where did it originate? It came 
from the same source as the remaining mass of fiction, which 
passes as fact in metric literature, viz., the vivid imagination of 
some metric advocate. Asasimple matter of fact, it is no worse 
than many other fictitious pro-metric statements that pass current 
as facts, for we belong in the metric column quite as much as some 
of the countries which always appear there, the laws of which are 
simply permissive, exactly as is ourown. In Japan, which appears 
in every list of metric countries, for example, you may use the 
system if you wish without danger of going to gaol, and that is 
pretty nearly the extent of the adoption of the system in Japan. 
In the case of our own country, you know the statement to be 
absurd, while in the others you do not, and tbat is all the difference 
that exists between them. This case simply illustrates how little 
is required to place a country in the metric column, and it will, I 
hope, explain why my language is severe, and why I regard the 
metric case with contempt. 








NOTES FROM SOUTH AFRICA. 
(By our own Correspondent.) 


JOHANNESBURG, April 22nd. 

Business continues very much the same, and there is 
practically no alteration in prices. The industrial outlook 
was specially referred to by Mr. Lionel Phillips in his 
speech at the annual dinner of the Chemical, Metallurgical, 
and Mining Society, on the 15th inst. This gentleman, 
one of the heads of the largest house interested in these 
mining fields, saw no cause for uneasiness or uncertainty re- 
garding the future. He stated, in the course of his remarks: 
‘** The people of this country can look forward to an immense 
development of the mining industry, and to the prosperous 
introduction of a great many other industries.’’ From a 
rough calculation that he had made, he estimated that the 
gold output for the current year would show about a 20 per 
cent. increase, and pointed to this as a highly satisfactory 
state of affairs, and one that must have an immense bene- 
ficial effect on the white population here, on the trade of this 
country, and on its trade with Great Britain. To the local 
merchant a few of Mr. Phillips’ further remarks must have 
been especially cheering, when he strongly commended the 
aoe 7 of the mines buying all their stores locally, and 

oped that this practice would endure. It was necessary, of 


* Wentworth’s ‘' Practical Arithmetic.” 





course, to specially import such articles as could not well be 
keptin stock, such as engines, &c., but otherwise he thought 
it was the best policy to in every way encourage local trade. 
He described the present relations between mining and com- 
merce as ‘‘ the very best,’’ and trusted they would so con- 
tinue. He recognised that a community of interest should, 
and did, exist between the mining industry and all sections 
of the people of the Transvaal, and that the obligations of 
the mines in the matter of supplying public revenue did not 
end with furnishing merely the day-to-day needs of the 
Government. 

Mr. Chaplin, President of the Chamber of Mines, also 
speaking on that occasion, strongly advised a more uniformly 
generous attitude towards inventors. He felt that those con- 
nected with the industry did not do all they should to recog- 
nise the inventors, and hoped that in future the mining 
houses and companies would offer greater inducements for 
persons to bring forward new devices, or modifications of the 
existing processes, which might reasonably be believed to 
tend towards the benefit of the industry. Engineers generally 
will welcome this public declaration, for there has certainly 
been evident in the past a feeling of soreness at the inade- 
quacy, or sometimes the entire absence, of reward, not only 
to genuine inventors but to those whose ideas, although not 
absolutely novel, have been at least new in their surround- 
ings, and have been adopted with success. 

The gold production for the whole Transvaal for the month 
of March has been declared as 400,210°7 oz., of value 
£1,699,991. This production is 4925 oz. short of the record 
put up in August, 1899, and of value short by £19,916. The 
anticipations that had been formed regarding the March 
output have thus been practically fulfilled, and there can be 
no doubt that April will show that all previous figures have 
been surpassed. The total number of stamps returned as 
working during March is 6581, an increase of 295 over 
February, and is, of course, a record for the Transvaal, the 
previous highest being in the preceding month, The silver 
output was returned as 43,914 0z., of value £4886. Regarding 
coal, 218,354 tons were sold, realising £75,485. The diamond 
output was valued at £111,772, the weight being 96,543-°88 
carats. The labour statistics show that the following persons 
were employed:—On gold mines, 16,225 whites, 105,184 
coloured, and 34,335 Chinese; on coal mines, 418 whites and 
9363 coloured; on diamond mines, 510 whites and 4954 
coloured persons. 

The half-yearly report of the Mines Department for the 
period July to December, 1904, has recently been published. 
The figures relating to the mineral outputs have already been 
anticipated, but the following statistics are interésting. 
During this. period, 502 separate accidents were reported as 


having occurred in mines and works, resulting in 206 persons. 


being killed, and 414 persons being injured. Of these 
accidents, 452 occurred on gold mines, 35 on coal mines, and 
the remainder on other mines and works. 

Another important part of this report contains statistics 
showing the funds invested in the mining industry, as at 
30th June, 1904. In all the figures are given for 339 com- 
panies, the issued capital of these being £98,891,499, made 
up as follows :—287 gold mining companies, £84,668,862 ; 
twenty-two coal mining companies, £4,610,912; twelve 
diamond mining companies, £1,130,885; nineteen other com- 
panies, £8,480,840. Premiums on shares provided additional 
funds for these companies as follows:—Gold mines, 
£17,902,587; coal mines, £232,088; diamond mines, 
£78,750; other mines, not classified, £4,249,171. The 
nominal capital of the 339 companies was returned at 
£111,416,102, and of the 287 gold mining companies 
included in the return, 33 paid dividends amounting 
to £3,718,797 during the twelve months ending 30th 
June, 1904, these being divided up as follows :—Twenty-five 
outcrop mines paid an average dividend of 21°47 per cent. on 
issued capital of £12,564,208, and eight deep-level mines 
paid 26°84 per cent. on issued capital of £1,020,862.. Durin 
the same period the dividends from coal companies amoun 
to £116,768, this being equal toa rate of 11-19 per cent.‘on a 
total issued capital for these companies of £1,043,931. 

The annual reports of other Government Departments 
have also just been published. That of the Central South 
African Railways is of special interest, for this system is not 
only the chief revenue-producer in this country, but also 
affords a very good index of its progress and development. 
The report of the general manager testifies to a successful 
struggle during the past twelve. months to reduce expenditure 
and to thus create revenue; all this in the face of a 
diminished traffic, and the absolute necessity of complying 
with the public clamour for a reduction in railway rates. 
The actual profits made during the twelve months under 
review was £1,702,633; and, although this profit is less by 
£137,308 than that secured in the year 1903, it must be regarded 
as very satisfactory in the face of adverse circumstances. Com- 
paring last year with the previous year, there was a decrease 
of £785,955 in the gross earnings, and the reduction in railage 
rates alluded to caused a loss in revenue of no less than 
£688,807. The average rate per ton for through traffic in 
1904 was £1 9s. 10°3d., which compares very favourably with 
that obtaining in 1898, viz., £2 2s. 9-6d. 

In 1903 the profit per train mile was 4s. 0°3d., when 
4,137,952 tons were hauled, with 9,157,567 train miles ; while 
in 1904 profit per train mile was 4s. 7°1d. for 4,238,815 tons, 
hauled with 7,418,243 train miles. The cost per train mile 
was actually more in 1904 than in the previous year, but in 
compensation of this slight increase it has to be remembered 
that heavier trains were being run. As the result of these 
economies, and the employment of more powerful engines, 
the percentage of working expenses to earnings figures at 
62°9, equal to a saving of 2°9 per cent., or, as stated above, a 
gain of 6-8d. in the net-return pertrain mile. This increased 
profit shows the wisdom dictating the new practice. In fact, 
the railway is now doing well, and the profits for the first 
seven months of the present financial year are stated as 
£1,025,000, while the revenue from this source for the whole 
year was only estimated at £1,335,000. The returns are 
steadily increasing month by month, and at the conclusion of 
the year at the 30th June, 1905, there is certain to remain a 
very substantial surplus. Apart from improvement in revenue, 
this speaks of a depression that is passing away, and of an 
approaching prosperity far in advance of anything obtaining 
in pre-war days. 

During the year 1904, 1524 miles of new railway were 
opened for traffic, and, at the end of the year, 1540 miles of 
line were being worked in the two Colonies. In addition, 
4042 miles were under construction, and a further 711 miles 
were projected for construction very shortly. While this 
will give the C.S.A.R. system a longer line than that of any 
other separate state in South Africa, still, as Mr. Price 
points out, the requirements ofall districts and of all sections 





of the’population will 1f6t’be even then nearly met. 





The Rand Water Board has given immediate proof of the 
wisdom that prompted its formation, and of the legislation 
that entrusted it with the powers to apply for expropriation 
of the monopolies. The immediate reduction in the price 
of water per 1000 gallons is 100 per cent. The retail con. 
sumer in Johannesburg will not reap the benefit in full, ag 
a charge of 1s. 6d. is levied, very reasonably, for distribu. 
tion costs by the municipality, who are the distributors, 
and this has also to be met, but the reduction from 10s, 
to 6s. 6d. per 1000 gallons is a great boon. 

The ‘‘tin boom ’’ still continues, in spite of all “bear” 
rumours. It is quite certain now that the requisite 
mineralisation exists in the district north of Pretoria to 
start a big tin industry. 








LAUNCHES AND TRIAL TRIPS. 


Kiruna, turret deck steamer; built by, Messrs. W. Doxford 
and Sons, Limited ; to the order of, The Trafikaktiebolaget (iran. 
gesberg-Oxelosund, Stockholm; dimensions, 280ft., 38}ft., by 
214ft.; to carry, 3300 tons deadweight on 184ft.draught ; engines, 
triple-expansion, 2lin., 37in., 57in., 39in., pressure 160 1b.; the 
vessel has been built specially for the ore e; launch, May 20th, 

Hantoon, hopper dredger; built by, Messrs. Fleming and 
Ferguson ; to ie order of, Wexford Harbour Commissioners ; 
dimensions, 160ft., 30ft. by 9ft. 6in.; engines, triple-expansion, 
13in., 23in., 34in. by 22hin., pressure 1651b.; the speed averaged 
over 9 knots ; trial trip, May 23rd. 

Starra, steamship ; built by, Earle’s Shipbuilding and Engineer. 
ing Company ; to the order of, the Hull Steam Fishing Company, 
Limited ; a speed of 97 knots was attained ; trial trip, May 25th, 

GLORIANA, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Company; to the order of, Furness, Withy and 
Co., Limited ; dimensions, 325ft., 47ft., 24ft. 10in.; engines, triple- 
expansion, 24in., 38in., 64in. by 42in., pressure 160 lb.; constructed 
by, Richardsons, Westgarth and Co.; a speed of 10? knots was 
attained ; trial trip, May 25th. 

EASTLANDS, steel screw steamer; built by, William Gray and 
Co., Limited ; to the order of, Messrs, Joseph F. Wilson and Co.; 
dimensions, 342ft., 47{t. 6in., by 24ft. 9in.; engines, triple-expan- 
sion, 24in., 38in., and 64in. by 42in., pressure 150 1b. ; constructed 
by, Central Marine Works of builders ; a speed of 114 knots was 
attained ; trial trip, May 25th. 

Vinmac, steel screw tug ; built by, Messrs. McKie and Baxter 
and the Ailsa Shipbuilding Company, Limited; dimensions, 75ft. 
between perpendiculars, 14ft. beam by 8ft. deep; engines, com- 
pound surface-condensing, 12in. and 2éin. by 18in., pressure 1401}; 
the vessel exceeded the contract speed by over one statute mile per 
hour ; trial trip, May 27th. 

Surton HALL, steamer; built by, Swan, Hunter and Wigbam 
Richardson, Limited ; to the order of, the Ellerman Lines, Limited; 
dimensions, 387ft., 47ft. 5in., by 30ft. 9in.; to carry, 7000 tons; 
engines, triple-expansion, 234in., 40in., 69in., by 48in., pressure 
212 lb.; constructed by, Wallsend Slipway and Engineering Com- 
pany ; trial trip, May 29th. 

Kur SANG, mail steamer ; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, the Indo-China Steam Navi- 
gation Company, Limited; engines, quadruple-expansion ; the 
speed attained was 134 knots; trial trip, May 30th. 








CATALOGUES. 


Henry Peis AND Co., 265, Strand, London.—Circular relating 
to punching, shearing, and notching machines and iron cutters. 

ASHMORE, BENSON, PEASE AND Co., Limited, Stockton-on-Tees. 
—A large wall card has been published by this firm giving illustra- 
tions and particulars of gasholders and gasworks plant generally. 

Brush ELEctRicaL ENGINEERING Company, Limited, Belvedere- 
road, London,—An illustrated price-list of electric fans just 
received from this firm gives all particulars relating to fans for 
desk, wall, and ceiling uses, 

Unton Exrcrric Company, Limited, 151, Queen Victoria-street, 
London, List No. 5003,—This publication is devoted exclusively to 
the ‘‘Excello” arc lamp, and contains a lengthy description of its 
main features, and its applications. 

WELLMAN-SEAVER-MorGAN ComPaANy, Cleveland, Ohio.—This 
pamphlet deals with water-power equipment for low heads. For 
installations with heads up to 100ft. the Jolly-McCormick turbines 
areused. These machines are supplied in @ variety of settings. 

GuacteR ANTI-FRICTION MeTaL ComPany, Limited, 91, Queen 
Victoria-street, London.—The uses and: good qualities of ' this 
company’s anti-friction metal are set out in this — together 
with particulars of compression tests side by side with other metals. 

TEMPLER AND RANOE, Limited, Sterling Works, Coventry.— 
Pamphlet No. 19 gives prices and particulars of Fullway valves for 
exhaust steam. * Thése valves are.of the wedge-gate type, with 
cast iron bodies and covers; gun-metal spindles, valve facings, and 
seatings. 

Devon ENGINEERING ComPaNy, Limited, Harbour Works, 
Paignton, Torbay.—The ‘‘ Unique” oil engine forms the subject of 
this pamphlet. This engine has been designed for rough work, 
and is claimed to be the cheapest, simplest, and most economical 
oil motor. 

J. BEARDSHAW AND Son, Limited, Baltic Steel Works, Sheffield. 
—A miniature pamphlet has been issued by this firm entitled 
‘* Notes on High-speed Steel,” and contains very interesting and 
useful information concerning the ‘‘ Conqueror” brand of high- 
velocity steel and details of teste. 

S. A. Warp AND Co., Broad-street-lane, Park, Sheffield.—This 
firm has sent us a sheet on which is depicted a large-sized sectional 
view of the Ward metallic packing for marine pu It is a 
combination of segments of anti-friction metal which are made to 
close in with wear, thus ensuring a steam-tight gland and springs. 

Tancyes lLimireD, Birmingham.—Two new catalogues— 
Section iv., No. 66, Speci peal pounk and Section v., No. 67, 
duplex pumps—have produced by this firm, and of the usual 
high standard of taste. The Special steam pump has no external 
gear, and the valve gear is simple, with few parts. The duplex 
pump is too well known to require special mention. 

J. Saar aND Co,, Limited, Halifax.—Leaflets have been sent 
us illustrating a self-acting machine for grooving the ends of 
parquet flooring blocks, e machine is entirely automatic in its 
action, only requiring the services of a lad to fill the hopper with 
the required blocks. It can be set for different sizes of work, and 
is said to be capable of operating on about 20,000 blocks per day 
of ten hours’ wor 








Te first skyscraper house of worship is the million- 
dollar Broadway tabernacle in New York, which is now almost 
completed, and has a seating capacity of over 5000. The taber- 
nacle is ten storeys high, and the height of the tower is 190ft.; it 


parish house is in the tower, and 
the church is as practical as any hotel or business house. On the 


first floor is the social hall, seating 400 people, to be used for prayer 
i summer ten ee on the second floor is placed 


meetings and 
the Sunday-school hall, which seats 600. 


is served by two elevators, the 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


.NcINEERS and other consumers of iron and steel find material 
easier to obtain this week in nearly all departments. The strin- 
gency in crude iron has become less pronounced in sympathy with 
the Northern markets. And this somewhat lower range of values 
has improved the demand, and is bringing out orders, The 
engineering trades are well engaged, particularly upon railway 
and tramway work, and further orders are expected before 
jong from South Africa, The good accounts as to the progress 
of India are welcomed in the Midlands as being an augury of 
further contracts for railway and irrigation work. Hydraulic 
engineers are fairly well engaged. Plantation toolmakers are busy. 

Staffordshire cinder forge pig iron is quoted 42s, 6d. to 43s., 
part-mines 44s. to 45s., and all-mine ordinary 55s. to 60s. An 
official reduction has been declared in Lincolnshire pig iron of 
Is, and 1s. 6d, respectively in foundry and forge. No. 3 foundry 
is now 45s., No, 4 44s,, and forge 41s. 6d.f.o.t. Northamptons are 
still quoted 42s, to 43s., and Derbyshires 43s, 6d. or 44s. to 45s, 
Sellers seem more disposed to make concessions than for some time 

vast. 

In the iron and steel trades there is a fairly good demand for 
bars, plates, angles, and other engineering sections, Marked bars 
are quoted £8, common £6 lds. to £6, and galvanised corrugated 
sheets £10 7s, 6d. to £10 10s, 

A meeting of the Special Committee of the Midland Iron and 
Steel Wages Board has been held in Birmingham to declare the 
rate of ironworkers’ wages, Colonel G, Macpherson, the newly- 
appointed president of the Board, in succession to the late Sir 
Benjamin Hingley, presided, and received the congratulations of 
the employers and of the operative members. Mr. W. Ancott, 
secretary of the operatives’ section, assured the new presi- 
dent that he would have the full confidence and assistance 
of the operatives in carrying on the Board’s work. A resolution of 
sympathy was passed with the relatives of the late Sir Benjamin 
Hingley, and the Sliding Scale Committee then continued the con- 
sideration of the subject of formulating a ‘new sliding scale. It was 
stated that both sections were agreed as to the desirability of 

videning the basis of the sliding scale by the inclusion of a larger 
number of firms, whose selling prices would be ascertained by the 
accountants. Some further progress was made in that matter, and 
the meeting was then adjourned until the 22nd of June. The 
committee appointed by the general meeting of the Wages Board 
on the Ist of May to declare the rate of ironworkers’ wages 
reported that the returns shown by the North of England ascer- 
tainment had been considered, and they declared that the rate of 
wages for puddling should continue at 8s. 6d. per ton, with mill- 
men’s wages in proportion. These wages will remain in force from 
June 5th until August 5th. 

Wagon builders are well employed on good export orders, and 
there is a satisfactory call for springs and axles, and other railway 
material, Theexport trade in general engineering products is rather 
better than the home trade, and merchants are getting good indents, 

nema! from India, Europe, and the various South American 
States, including the Argentine, Chili, and Brazil. Engine builders 
are doing well with Germany, Belgium, and South America. The 
Cape trade is slow, but is expected to look up again before long. 

The forty-eighth annual report of the Wolverhampton Chamber 
of Commerce, which was adopted at the annual meeting of the 
Chamber on Wednesday of this week, states, with reference to the 
electrical trades, that the application of electricity for industrial 
purposes, town lighting, railways, and tramways, has made con- 
siderable progress during the year, and a larger volume of business 
has been transacted than in any previous year. The importation 
of electrical machinery from abroad has not been on so large a scale 
as formerly, owing to the greatly increased manufacturing capacity 
in this country, and the consequent cheapening of prices, due to 
keen competition among the home makers. This competition has 
been, and is at the present time, excessive, and many manufac- 
turers are selling a considerable proportion of their products at 
wholly unremunerative prices. Several companies for the supply 
and distribution of electricity for power purposes over large areas 
have come into existence, but the commercial advantages to be 
gained by schemes of this character have not yet—the report con- 
siders—been fully demonstrated. Several of the power companies 
have been promoted by electrical manufacturers, and this may— 
it is thought—be taken as an indication of the difficulty they have 
experienced in keeping their workshops fully employed upon 
orders taken in the open market. The local undertakings have 
been fairly well supplied with work, but complain of the poor 
prices obtainable. 

With reference to the tube trade, the report states that this 
during the past year has not been at all satisfactory, serious 
depression, both in volume and values, having prevailed. The 
works in the Midlands have secured their proportionate share of 
the business done ; but it is impossible to write hopefully of the 
immediate outlook, as keen competition among British makers, 
and an increasing intrusion into the home market of German and 
American tubes and fittings, combine to make the prospect’ of 
remunerative rates a remote one. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The month which has just closed has been unsatis- 
factory from many points of view. In the first place, the gamble 
in warrants continued for an abnormal period, and prevented 
extensive legitimate business, but the past week has in some 
respects shown a return of confidence, with more inquiry from 
merchants. The attendance on ‘Change on Tuesday was very 
good, and makers showed every inclination to do business, Derby- 
shire keeps its position fairly well, but Staffordshire has been oh, 
and closes about a 1s. lower on the month. There has been little 
or nothing doing in Cleveland iron. Scotch seems to have declined 
most of all. _Gartsherrie has maintained some element of firmness 
throughout, but shows a decline of about 6d. per ton, while Glen- 
garnock and Eglinton have gone down is. to 1s. 3d., and it was 
reported on ’Change that certain brands were obtainable in second 
hands 1s. under quotations ordinarily given. General quotations 
are :—Lancashire No. 3 foundry, 53s.; Lincolnshire, 50s. to 50s. 6d. ; 
Derbyshire, 52s. to 52s. 6d.; Staffordshire, 52s.; Middlesbrough, 
open brands, 54s. 1d. to 54s. 5d. Scotch :—Gartsherrie, 56s. 3d. 
to 56s, 6d.; Glengarnock, 54s. to 54s. 3d.; Eglinton, 53s, 6d. to 
58s, 9d.; Dalmellington, 53s. delivered Manchester. For Scotch, 
delivery Heysham, Gartsherrie, 53s. 9d.; Glengarnock, 52s. 3d.; 
Eglinton, 51s, 3d.; Dalmellington, 50s. 9d.; West Coast hematite, 
66s. 3d.; East Coast ditto, 54s. 6d. to 54s. 9d., both f.o.t. 

Forge iron again shows no change, and prices are nominal. 
Lancashire, 49s, 9d. to 51s. 9d.; Lincolnshire, 47s. 3d.; Derbyshire, 
48s, to 48s, 6d., equal to delivery Warrington. 

There is every indication of a continuance of the demand for 
machine tools and millwrights’ work, and it is satisfactory to note 
that the relations between employers and employed continue, 
generally “seme harmonious. The demand for finished iron 
and steel is exceedingly steady. Crown bars are quoted £6 5s.; 
—— £7 to £7 5s,; sheets, £7 to £7 17s. 6d.; English billets, 
£4 5s, to £4 7s. 6d.; German nominal ; hoops, £4 5s, to £4 10s,, ' 


‘delivered Manchester. 


Manufactured copper has been very quiet, with a reduction of 
£1 per ton on sheets, Tubes, both brass and copper, remain 
une! ed for the present. Quotations are:—Sheets, £77 for 


10d,; brass tubes, 8d.; ditto condenser, 9d.; brazed brass, 84d.; 
rolled brass, 67d. to 74d.; and brass sheets, 7d. to 8}d. per Ib. 

There has been a renewal of inquiries for locomotives both on 
foreign and home account, and tenders are to be obtained for 
Ireland, India, and other countries. At present the works are 
engaged on old orders, and new business will accordingly be very 
acceptable. In the electrical engineering department there has 
been a shade less activity to report during the week, 

There was a fair attendance on the Coal Exchange on Tuesday, 
but the feeling here is one of great quietude. House coal is 
exceedingly dull, but at present official quotations do not show any 
change. In slack there was a fair trade passing, 6d. per ton more 
on previous prices being asked for contracts. Quotations are:— 
Best house coal, 13s, to 14s,; seconds, 12s. to 13s.; common, 9s. to 
10s.; steam and forge coal, best, 8s. 3d. to 8s. 9d.; best engine fuel, 
7s. 9d. to 8s. 6d.; best slack, 7s, to 7s. 6d.; medium, 6s. to 6s, 9d.; 
common, 5s. to 5s, 9d, at the pit; screened coal, 9s. 9d. to 10s.; 
unscreened, 9s. 3d. to 9s, 6d., delivered Manchester Ship Canal. 

Barrow.—There is no improvement in the hematite pig iron 
trade, and only a quiet business is being done. Makers are, in 
fact, producing more iron at the moment than there is a market 
for, and as a consequence makers’ stocks and stocks in warrant 
stores are increasing, although not toany considerable extent. The 
stocks now held in warrant stores total at 22,190 tons, being an in- 
crease during the week of 775 tons. Makers are not so well sold 
forward as they have been, and it is now more than ever probable 
that some of the furnaces now in blast will be dam down asa 
temporary expedient, as it is believed later on a revival in demand 
will set in. The trade in warrant iron is very small, and there are 
no fluctuations in this class of business which are likely tointerfere 
with the value of iron as between the producer and the consumer. 
Warrant iron is still quoted at 56s. net cash sellers, buyers maki 
no offers, while makers are quoting 57s. 6d. net f.o.b. for mix 
Bessemer numbers nominal, A fair but aot very brisk trade is 
reported in charcoal iron. 

Iron ore is in quiet demand, and prices are easier at 8s. 6d. to 
10s. net f.0.b., while Spanish ores are at 14s. 6d. delivered. 

Stocks of ore exist at some of the mines in the district. There 
is quite a disposition to sink to lower strata in Furness to discover 
new deposits of hematite ore. 

Steel makers are not so well sold forward in heavy rails as was 
the fact a short time ago, but they keep their mills busily employed, 
and there are some _ orders in the market which have not yet 
been placed. 107s. 6d. is still the quotation for heavy rails. Light 
rails are depressed. Tram sections are seldom ordered. Ship 
plates are quieter, and prices are down at £5 10s, net f.o.b. The 
plate mills and the sheet mills are on very short time, and this will 
continue to be the fact until greater activity is observable in the 
shipbuilding trade. 

It is not expected there will be a renewal of shipbuilding brisk- 
ness for a few months yet, but prospects are good, especially for 
warships of various types. The submarine department at Barrow 
is very briskly employed, and so also is the gun-carriage depart- 
ment. 

Shipping is quieter. Last week’s exports included 4897 tons of 
pig iron and 9361 tons of steel, making a total of 14,258 tons, in 
contrast with 11,701 tons in the corresponding week of last year, 
an increase of 2557 tons. The total exports this year to date have 
reached 353,591 tons, in contrast with 304,589 tons in the corre- 
sponding period of last year, an increase of 49,002 tons. 


- 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE very warm weather now prevailing, in striking contrast to 
the wintry conditions of last week, is steadily weakening the 
demand for household fuel, with corresponding lowering of 
quotations. There appears, however, to more doing in the 
South Yorkshire house coal pits than in other coalfields, where 
the work is generally restricted to three days a week. A 
diminished tonnage is being sent to London and Southern and 
Eastern districts. Local sales are also less important, with every 
likelihood of being smaller during the next two months. Silk- 
stone coal, in the best samples, are quoted at lls, to 11s, 6d. per 
ton, secondary sorts being obtainable at about 9s. per ton. There 
is a fair demand for Barnsley house, considering the season of the 
year. Best screened samples make from 9s. 6d. up to 10s. per 
ton ; inferior qualities are to be had at from 8s. to 8s, 6d. per ton 
at the pits in the owners’ wagons. (Good house nuts, which are 
now more frequently ordered for local consumption, are about 7s. 
per ton at the pits. 

Steam coal continues to steadily improve. The Baltic ports, 
including Cronstadt, are now open and receiving increased weights, 
but so far the shipments at Hull do not yet reach the standard 
of trade done with Russian ports. This is accounted for by 
the unsettled state of affairs in Russia, and the lack of 
confidence in regard to credit. English coal-dealers are 
disposed to be exceptionally careful on this score, with the 
result that business is considerably handicapped. The 
heavier weights sent from Hull, in comparison with that 
despatched at the corresponding period of last year, is accounted 
for by the Westphalian strike, which then closed that source of 
supply. Rates are not affected, the weight sent to the Baltic 
ports not being sufficient to bring about any reduction, A con- 
siderable tonnage of local steam coal is sent to Grimsby, quite 
one-half of it being taken by the steam-fishing trawlers. Goole, 
on the other hand, gets the bulk of its supplies from West York- 
shire. The railway companies are receiving heavy deliveries on 
contract account, the ruling rate being 8s. 3d. per ton at the 
pits. Several supplementary contracts, the principal of which 
concern the Midland Railway Company, are in course of renewal, 
the tenders sent in being at the rate mentioned—Ss. 3d. per ton. 
There is very little doing in gas coal. Arrangements are now in 
progress for next season’s supplies. It is expected that the price 
ultimately decided upon will be the same as that for the expiring 
contracts, though both sides are seeking to get concessions. Slack 
and smudge are still freely sent to the Lancashire cotton mills, but 
rather less is ordered for the Yorkshire woollen districts. The 
coke trade is moderately active, with a considerable increase in the 
make, Derbyshire and North Lincolnshire receive a good tonnage, 
the advance in Durham coke favouring the demand for local 
production. Quotations for good smelting coke range from 9s. 6d. 
to 10s. 6d. per ton in owners’ wagons at the ovens. 

Affairs are very quiet on the iron market. In hematite there has 
been only an alteration of prices to the extent of 6d. per ton, and 
that but in one quality, for many weeks. More fluctuation has 
been shown in Lincolnshire and Derbyshire irons, Though the 
Lincolnshire ironmakers have lowered their prices, there has been 
no largely increased buying, as a further fall seems to be looked 
for. Lincolnshire foundry, No. 3, is quoted at 48s. 6d. per ton ; 
No. 4, 47s. 6d.; Lincolnshire forge, 45s.; Derbyshire foundry, 
48s. 6d.; forge, 43s. 6d. to 44s.; bars, £6 10s.; sheets, £8 10s. to 
£8 15s, The new blast furnace at the Frodingham Iron and Steel 
Company’s works is working very satisfactorily. 

Messrs, Cammell, Laird and Co,, Cyclops Works, Sheffield, are 
making trial of Russian ore at their Derwent Iron and Steel Works, 
Workington, and in their Maryport furnaces as well. The first 
consignment of 2500 tons has been received at Maryport, and 
other 10,000 tons are to follow. The experiment is an important 
one in view of the advancing values of Spanish ore, and will be 
watched with interest by steel makers. 

An improvement in the ms trades, more jally in 
Lancashire, is benefiting several of the Sheffield establishments. 
A better demand is reported for steel and general engineering 
requirements. Some good orders have recently been placed for 





quantity and £79 for small lots; seamless tubes, 10}d.; brazed, 


ecimgiat B plant, applicable to various industries, both on 
home and foreign account. The principal firms who make a 





speciality of colliery appliances are very well employed, and this 

class of work is certain to get more important Ti. the rapid 

development of the South Yorkshire coalfield. lermakers 

continue to be busy, but in the railway material department there 

is pretty general complaint as to the lightness of the orders now 
ng received. : = 

The general condition of the cutlery and plating trades continue 

retty much as previously reported. Business in the home market 
is specially depressed, several of the principals in our large estab- 
lishments declaring that they have not known for many years so 
unsatisfactory a period in their trade in the United Kingdom, 
both with respect to metropolitan and provincial markets. The 
requirements of seaside and other health resorts have been 
exceptionally light. Indeed, so eens is the business done 
and the outlook for the season, that fewer travellers have been sent 
out, and it is probable that the staffs will be further reduced. One 
result is, of course, to unfavourably affect firms who suppl haft- 
ing material, for which at present the chief demand is on foreign 
account. In Germany and America affairs must be more pros- 
perous with regard to these trades than in this country, for the 
Germans and Americans are taking freely of stag and other horns, 
which are going up in price. ‘Phe American demand, it is signifi- 
cant to note, is chiefly for the selected parts, which indicate the 
better qualities of manufacturing. The Admiralty requirements 
for the supply of table cutlery are competed for by a large number 
of firms, and, when the work is cot will no doubt afford con- 
siderable employment, which will be very welcome, but even with 
this work and one or two Colonial orders which have recently come 
in, there will not be sufficient to give our artisans anything like the 
employment they require. > 

As was anticipated last week, coal has been reached at the 
Frickley Colliery. The event is one of exceptional importance in 
the South Yorkshire coalfield, as the area of coal is a very large 
one, and the output will add considerably to the coal available for 
market, The company own the Carlton Main, Grimethorpe, and 
Frickley Collieries, which are in direct line of country. 

The date of the visit of the King and Queen to Sheffield 
is not yet definitely fixed, but it will be either the 12th or 
18th of July, It is anticipated that, after opening the University, 
their Majesties will go to the East End, where the great military, rail- 
way, and marine material trades are carried on. In 1875, as Prince 
and Princess of Wales, they visited two of the large establishments 
in that quarter, and the late Queen went to one when her Majesty 
was in Sheffield in 1897. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

It cannot well be reported that any improvement in trade has 
been experienced this week ; but as a matter of fact none was 
pontine in the pig iron trade especially, business being still 
detrimentally influenced by the late ‘‘corner” in Cleveland 
warrants. ‘That has been over for a fortnight, and prices of 
Cleveland foundry iron have declined substantially, but still not 
enough to satisfy consumers that the bottom has been reached. 
It must not be forgotten that the trade is now weighted with 
nearly half a million tons of Cleveland pig iron in the public 
warrant stores, and that those to whom the iron belongs are specu- 
lators, who may decide to throw it on the market any time. 
It is hardly believed that they will hold the iron long, because 
every day they do so the cost to them increases ; the cost in rent 
and interest, in fact, will not be short of 3d. per ton per month. 
There will thus be a contest between the makers and the specu- 
lators about supplying the market. Producers have their full 
make to get rid of ; they are not reducing the number of furnaces 
in operation, and will have to do their best to send their iron 
into consumption, whatever becomes of the iron that is in the 
public stores. : ‘ eg 

It cannot be denied that the situation in the Cleveland pig iron 
trade is more complicated than ever, and the only hope of getting 
the enormous stock out of the way is the starting of some special 
revival of trade, of which there is at present no indication. It 
will be seen that the effects of the “‘ corner ” are yet being severely 
felt, and the existence of the large stock in Connal’s will probably 
for along time be a potent factor in determining the prices of 
Cleveland pig iron. ; ‘ 

When the “‘gamble” in warrants began last autumn, it was in 
the expectation that America would come forward to buy Cleveland 
iron very largely: but now the speculators see that in this matter 
they will be grievously disappointed, for the reports from the 
United States are by no means encouraging, and with their 
greatly increased output they may even have something to spare 
after satisfying home requirements. Certainly, Europe will not 
be called upon by the Americans for any pig iron. 

In such circumstances as these consumers will not buy except 
from hand to mouth, for they expect, with good reason, that they 
will see prices lower, and their best policy therefore appears to be 
to wait. The victory of the Japanese has given a somewhat more 
hopeful tone to the market, as it is believed that if this leads to the 
conclusion cf peace there is a probability of trade reviving. e 
present price quoted by the makers for No. 3 Cleveland G.M.B. 
pig iron is 46s. per ton, and that they have been able to realise, 
but some of the second hands have been selling small lots at 
45s, 9d. Buyers have been able to get Cleveland warrants at 
45s. 6d. to 45s, 9d., asagainst 55s. a fortnight ago, No. 4foundry 
and the lower qualities have further declined in price, though they 
did not rise with No. 3, and besides this, very little has been made 
during the last few weeks, for ironmasters did their best to get 
No, 3 quality out of the furnaces, that being the quality which was 
wanted for sending into the public stores, and a blast furnace 
manager who failed to get plenty of No. 3 out of his furnaces had 
not a happy time. It is difficult to account for the further fall in 
the lower qualities, but this week No. 4 foundry has been obtain- 
able at 44s., No. 4 forge at 42s, 9d., mottled at 42s. 3d., and white 
at 42s,, all for early f.o.b. delivery. uot 
Hematite iron prices are becoming weaker, though why this is so 
cannot well be accounted for, as trade with the consumers of 
hematite is not bad, nor are prospects unsatisfactory. The supply 
is not in excess of requirements ; indeed, it is pro ble that it is 
not equal to them, for makers during the “‘ corner ” put furnaces off 
hematite in order that they might produce more Cleveland iron. 
The price of mixed numbers of East Coast hematite pig iron, which 
was 55s. 6d. a fortnight ago, is now no more than 54s. 9d., while 
No. 4 is at 51s. 9d. Rubio ore is at 15s. 6d. per ton c.i.f. Tees, 
though some merchants have raised their quotations to 15s, 9d. 
on the strength of labour troubles at Bilbao, and the advance in 
freights, 4s. 104d. being now the figure, Bilbao to Middlesbrough, 
and 4s. 74d. Bilbao to Tyne. ‘ 

Cleveland pig iron is still going into the public warrant stores, 
though at nothing like the rate that was reported during the 
first three weeks of May, when the ‘‘corner” in pig iron was 
at its acutest stage, and when 5000 to 6000 tons per day went in. 
Now the quantity being lodged is 700 tons per day, and there 
is altogether a stock of about 490,000 tons. Altogether, in May 
over 89,000 tons of Cleveland pig iron were added to Connal's 
stores, a quantity utterly unprecedented. Shipments are likewise 
improving, for makers are dispatching all the iron to their 
customers as it falls due, 

For manufactured iron and steel the demand has become rather 
quiet, but the prices continue strong, because producers are under 
no necessity to seek for orders; they are already well — 
For heavy steel rails the price is £5 5s, net at works, Steel ship 
plates are at £5 17s. 6d.; iron ship plates, £6 2s. 6d.; steel ship 
angles, £5 10s.; iron ship angles, £6 7s. 6d.; steel joists, £5 7s. 6d.; 
steel bars, £6 5s.; iron lon £6 7s. 6d., all less 24 per cent. f.o.t. 








Messrs. Dorman, mg and Co., who some three months ago 
stopped the Britannia Steel Works, Middlesbrough, for extensive 
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alterations and repairs, have so far completed the work that they 
expect to resume operations within the next ten days. ‘The 
dispute which was in progress with the men when the works were 
closed has been settled, and the men will resume at the old rate of 


88, 
"The official returns of Mr. Waterhouse to the Board of Concilia- 
tion and Arbitration for the Manufactured Iron Trade of the North 
of England for March-April show that the average price realised for 
the manufactured iron delivered by North of England firms during 
that period was £5 17s. 8-44d. per ton, and this represents an 
advance of 1d. on the figure for the previous two months. That 
contrasts strougly with the course of prices in the pig iron trade ; 
but then it was legitimate trade that ruled in the manufactured 
iron trade, while speculation regulated prices in the pig iron trade. 
During the period under notice quoted prices were stationary. As 
compared with January-February, plates dropped 6-84d. per ton, 
bars 0-14d., and angles 1-18d., but rails improved 2s. per ton. 
The deliveries were about 170 tons more than in January-February, 
there being a very substantial increase in the output of angles. 
Wages at the finished ironworks in the North of England for June 
and July will remain the same as in April-May. 

The coal trade is very quiet, and pricesare weak. A good many 
collieries are working irregularly, though in the steam coal branches 
this is usually the briskest period of the year. Some of the sellers, 
in order to secure orders, are making concessions of fully 3d. per 
ton from a prices. Something ofa sensation has been created 
on Teesside this week by Cleveland ironmasters buying German 
coke, and the first ‘o of foreign coke that was ever discharged 
in Cleveland has been landed at Williams’s wharf for the Linthorpe- 
Dinsdale Smelting Company, Linthorpe Ironworks, Middlesbrough. 
Some time ago the agent of the German Coke Makers’ Syndicate 
was interviewing ironmasters in various parts of the country, with 
a view of supplying them with German coke. It is said that the 
coke has been analysed on this side, and turns out very good, 
being low in ash, sulphur, and phosphorus, and it is likewise hard, 
quite as good as the average Durham coke, It wassold at 15s. 44d. 
per ton delivered atthe wharf. It is reported that the Cleveland 
ironmasters are buying the German coke with a view cf 
forcing the Durham manufacturers to reduce the quotations 
for their coke. The ironmasters contend that Durham coke 
is too high in price, and, considering the poor state of the 
coal trade and the low prices of coal, coke could be supplied at 
cheaper rates, The coke manufacturers, however, refuse to lower 
quotations ; on the contrary, there is a tendency to raise them. 

e coke mare say there is a demand for more than they are 
producing, and there is no call to reduce rates. The best way for 
ironmasters to get prices of coke down is to blow out some of their 
furnaces. The average quotation for Durham furnace coke is 
15s, 6d. per ton, delivered at the furnaces on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been comparatively little doing in the Glasgow pig 
iron market this week. Dealers in warrants seem to have been 
acting with caution. At the same time the tendency in the last 
few days has been rather firmer. This was only what was to be 
expected after the severe drop in warrants which recently took 
place. Nota little interest is felt in the Cleveland section of the 
market, because it is thought probable that another effort may be 
made to force up prices. Whether this would succeed as it did 
before it is difficult to forecast. The position of the trade is not 
quite the same as it was when the forward upward movement 
began. Stocks of iron are now much larger, and the inquiry from 
abroad continues disappointing, while home consumption is only 
upon a moderate scale. 

Business has been done in Cleveland warrants from 54s. 6d. to 
45s, 9d. cash, and 452. 6d. to 45s. 104d. one month, transactions 
also taking place at 45s. 9d. for delivery in twenty-nine days. 
Scotch warrants are qnoted 49s. 104d. and Cumberland hematite 
563., while business has been done in standard foundry pig iron at 
44s, Sd. for delivery in fourteen days. 

There is naturally a somewhat easier tendency in prices of 
Scotch makers’ iron. G.M.B, No. 1, is quoted at Glasgow, 
53s. 6d.; No. 3,.51s.; Carnbroe, No. 1, 55s.; No. 3, 52s.; Clyde, 
No. 1, 57s.; No. 3, 52s.,; Gartsherrie, Summerlee and Calder, 
Nos. 1, 57s. 6d. ; Nos. 3, 52s. 6d. ; Coltness, No. 1, 61s.; No. 3, 
53s. 6d. ; Langloan, No, 1, 64s. 6d. ; No. 3, 54s. 6d. ; Glengarncck 
at Ardrossan, No. 1, 57s. 6d.; No. 3, 52s. 6d.; Eglinton at 
Ardrossan or Troon, No. 1, 533.; No. 3, 50s. 6d.; Dalmelling- 
ton at Arr, No. 1, 54s. 6d. ; . 6d. ; Shotts at Leith, 
No. 1, 583. 6d. ; No. 3, 53s. 6d. ; Carron at Grangemouth, No. 1, 
58s.; No. 3, 53s. per ton. 

The output of pig iron in Scotland is well maintained. There 
are 84 furnaces in blast, compared with 86 at this time last year, 
and of the total 40 are making hematite, 38 ordinary, and 6 basic 
iron. 

There is a fair demand for Scotch hematite pig iron, which is 
now lower in price, merchants quoting 59s. 6d. per ton for delivery 
at the West of Scotland steel works, 

Since last week there has been an increase of 1260 tons in the 
stock of pig iron in Glasgow warrant stores, the whole of the in- 
crease consisting of standard foundry fe iron, The quantity of 
ordinary Scotch pig iron in store is 17,998 tons, and with the stan- 
dard foundry pig iron stock of 7343 tons the total stock thus 
amounts to 25,341 tons. These latter figures show an increase over 
the stock held at the beginning of the year amounting to 12,892 
tons. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4344 tons, compared with 6366 in the corresponding 
week of last year. There were despatched to the United States 
100 tons, Canada 369, South America 535, India 285, Australia 60, 
France 15, Italy 941, Germany 270, Holland 50, Belgium 60, Spain 
and Portugal 45, China and Japan 100, other countries 106, the 
coastwise shipments being 1408 tons, compared with 4350 in the 
corresponding week of last year. 

The market for finished iron and steel has been quiet. There is 
a certain amount of work coming to hand, but for it the com- 

tition is keen. Reports are current as to the cutting of prices 
in certain departments, but this generally refers to business done 
with English or foreign consumers. The cast iron pipe trade is 
well employed, and some of the founders engaged in large special 
castings are also busy, but general ironfounders in not a few 
instances complain of dulness of trade. 

During the past month the Clyde shipbuilders la 
32 vessels of the aggregate tonnage of 52,836, compared with a 
tonnage of 25,877 in the oe month of last year. The 
past month’s output would evidently have been very small but for 
the launch of the cruiser Cochrane from the yard of the Fairfield 
Shipbuilding Company, a vessel which accounts for a very large 
proportion of the tonnage put into the water. The aggregate 
tonnage launched during the od five months has been 
193,916 tons, compared with 161,486 in the corresponding period 
of last year, and 159,387 in 1903. A fair number of new orders 
have been placed during the month, but only a few of these are 
for vessels of considerable size, and it is estimated that 
the amount on the whole is about 25,500 tons. The new 
contracts include two cargo steamers for the British India 
Steam Navigation Company, a cargo vessel of 6000 tons for Messrs, 
Maclay and McIntyre, Glasgow, and a ‘turbine steamer for the 
Scotch and Irish daylight service of Messrs. G. and J. Burns, 
These three vessels are to be built respectively by Messrs. Barclay, 
Curle and Co., Whiteinch ; the London and Glasgow Company, 
Govan ; and the Fairfield Shipbuilding Company, Govan, 

The coal trade is fairly active for the season of the year, and 
prices do not show much variation. The past week’s shipments 
from the whole of the Scottish ports are 9000 tons less than in 
the preceding week; but the aggregate shipments for the past 
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five months show an increase of 334,052 tons, amounting 
altogether to 4,655,710 tons. Colliers are working very steadily 
all over the mining districts, and there are no labour disputes of 
any great importance, 








WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE defeat of the Russian fleet quite satisfied the Welsh coal- 
owners this week that the rumoured demand for 100,000 tons of 
best steam would be recalled, and the result has been to intensify 
the stagnation into which the coal trade has drifted. In conversa- 
tion with a leading member on ’Change, Cardiff, a day or two ago, 
he ‘did not despair of a reaction, But at present business was 
admittedly dull, and prices as low as they have been fora long 
time. Sales of best steam have been effected for 123. 6d., though 
owners of some fine qualities are still able to get 3d. more.” It is 
currently stated in coal circles that a large quantity of the best 
steam coal bought by Russia found its way into Japanese hands, 
A well informed authority adds: This coal was principally con- 
fined to Vladivostock and Port Arthur. This was double screened, 
and totalled nearly 150,000 tons, The cost of the coal was probably 
not less than £400,000. In all the amount spent in South Wales 
would be likely to run to £2,500,000, and the freights to three 
millions, so the authority concludes the colliery and shipping in- 
dustries have benefited by something like five millions sterling. 

There is little doubt that a good deal of the present slackness in 
business is the natural reaction, and hence is borne with more 
equanimity than would otherwise be the case, for coalowners and 
shippers, guarded by insurance, have done well with ‘‘ war coals.” 

House coal is steadily falling to the summer rut. Prices now for 
best are from 14s. 9d. _[ have rarely seen so much coal at sidings 
as at present ; colliers, in many places, are now having an idle 
time, and the old cry of a resort to restriction of cutput is to be 
heard, but, as we are nearing the Whitsuntide holidays, some little 
spurt is likely. This week small steam is in better demand, and 

rices are firmly held. Clearances from Cardiff show an occasional 
arge cargo to Cape Town, Alexandria, and St. Vincent. This week 
2000 tons coke went to Port Nolloth, and the same day about 40,000 
tons coal to various destinations. 

Swansea did better in coal and fuel last week ; 55,419 tons of coal 
were despatched, and 15,000 tons fuel. Newport showed more 
vitality even than this, despatching 68,983 tons of coal to foreign 
destinations, and 16,477 tons coastwise, 

Closing prices this week at Cardiff were as follows :—Best steam, 
12s, 6d. to 13s.; best seconds, 12s. to 12s. 3d.; seconds, 11s. 6d. to 
lls. 9d ; drys, lls. 6d.; best smalls, 8s. to 8s. 3d.; best ordinaries, 
7s. 3d. to 7s. 9d.; seconds, 6s. 6d. to 7s. 3d.; inferiors, from 6s, 
Monmouthshire semi-bituminous, lls. 3d. to 11s. 6d.; best ordin- 
aries, 10s, 9d. to 1ls. 3d.; seconds, 10s. 3d. to 10s. 9d. House 
coal, best, 14s. 9d. to 15s. 3d.; best ordinaries, 12s. 6d. to 
13s. 6d.; seconds and other kinds, 10s. 6d. to lls.; No. 3 
Rhondda, 13s. 9d. ; brush, 11s. 9d. ; small, 10s..; No. 2 Rhondda, 
9s. 9d. ; through, 8s. 3d. to 8s, 6d. ; small, 7s. to 7s. 3d. ; patent 
fuel, 12s, 9d. to 13s. 

Pitwood has become scarce, and in Newport as much as 2ls. 
was charged last week for best wood. Cardiff prices are firm, 
and latest quotations are 20s. to 20s, 6d. 

In the Swansea district the chief topic discussed is the pro- 
posed syndicate in anthracite coal. pinions vary as to the 
probability of success. As remarked on ’Change, leading coal- 
owners are quite content with retaining their position, and would 
only part with their interest at prices which the syndicate would 
not be likely to give. Since the last movement, remarked one 
inclined to take adverse views to the syndicate, a good smoke 
condenser is now used, with the result that steam coal can 
be used in place of anthracite, which hitherto enjoyed a 
monopoly for stoves. Then, again, coke is largely used for malting, 
and is ls. or 2. cheaper than anthracite, which contains a certain 
quantity of arsenic. On the other side, those favourable point to 
the certainty that as the acreage of steam coal lessens the 
anthracite trade must become great, and thus a successful combina- 
tion eminently desirable. An effect likely will be, as in the old 
steam coal days of Wales, the entry upon the scene of capitalists 
other than native owners, 

Fairly good business in anthracite was the last market report at 
Swansea; best malting coal in fair demand ; cheaper sorts fluctua- 
ting in price. Best is selling as low as 18s. to 19s. ; seconds, 
17s. to 18s.; big vein, 10s. 9d. to lls. 3d. ; red vein, 9s. 6d. to 
9s. 9d. ; cobbles, 16s. to 18s,; nuts, 16s. 6d. to 18s. 6d.; peas, 
9s 9d. to 11s, 6d. ; culm, 5s. 3d. to 5s. 9d. ; duff, 38, to 3s. 6d. 

Steam is quoted at 13s. to 13s. 6d. ; No. 3 Rhondda, from 13s. 6d.; 
patent fuel, lls. 6d. to lls, 9d. ; pitwood, 19s, 6d. Large quan- 
tities of fuel are going this week to Oporto and Bayonne. 

In the iron and steeland tin-plate trades the satisfactory condi- 
tion recorded of late is fairly maintained. Large shipments of ore 
to the leading works continue. A considerable quantity of steel 
plates was sent last week to Genoa, and 2120 tons steel sheets 
came to Newport from Rotterdam. Foreign and colonial orders 
for rails are in hand, and sleepers figure in requirements. Last 
week Dowlais make of rails again touched 4000 tons, and at these 
works vitality in trade is indicated by preparations for starting new 
P blast furnaces, 

In the Swansea district it is stated this week that the arrange- 
ment amongst steel makers to control prices has given way, but 
the official notification is lacking. 

On ’Change, Swansea, it was also said this week that the Cleve- 
land speculations had injuriously affected business in pig, and other 
kinds of iron had shared in the drop. Scotch has fallen Is., and 
hematite 2s. Latest quotations are as follows :—Glasgow pig iron 
warrants, 50s.; hematite, Cleveland, 56s.; Middlesbrough pig iron, 
No. 3, 45s. 8d.; Welsh bars, £5 17s, 6d. to £6. 

Steel rails: Heavy, £5 to £5 5s ; light, £6 to £6 5s.; sheet iron, 
£7 12s. 6d. to £7 15s.; steel sheets, £7 10s. to £7 15s. Bessemer 
steel tin-plate bars, £4 7s 6d. Siemens, £4 103, Tin-plates: 
Bessemer coke, 11s. 9d. to 12s.; Siemens, 12s. to 12s. 3d.; ternes, 
22s. 6d. to 25s. 6d.; best charcoal, 13s. to 13s, 3d.; big sheets, 6ft. 
by 3ft , £87s. 6d. to £8 10s.; finished black plates, 7s. 6d. to 
£8 10s. 


Business in tin-plate is active, though buyers hold off a little on 
account of prices. Makers are firm in quotations, and prices of 
raw materials are such as to prevent likelihood of lower figures. 

Shipments have been large, 69,528 boxes going away last week ; 
71,858 received from works, Present stock, 242,126 boxes. Block 
tin is quoted at £136 10s.; spelter, £23 12s. 6d.; lead, £13 2s. 6d.; 
copper, £64 18s, 9d.; iron ore, 14s. 

The South Wales Electric Power Act has passed. This seeks to 
incorporate the Carmarthenshire Electric Power Company. 

The Swansea Corporation Bill, which has passed the House of 
Commons, has been reported for third reading in the Lords, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


At various establishments in the manufactured iron trades 
activity has been very brisk during this week and the last, and 
increasing occupation is expected for the next few weeks, because 
the amount of fresh work secured is large. In other departments 
employment has been less animated ; but in all branches of the 
iron and steel trade the general tendency is reported to be very 
strong. 

From the Siegerland improving accounts are being received with 
regard to the condition of the raw and finished irontrades. Still, 
the reduction in re wd in the pig iron industry continues, and is 
not likely to be abolished, for, in spite of all that is said to the 
contrary, consumption is not equal to production, and stocks at a 








good number of works are heavy and increasing. If demand 
continues to improve a partial but not total raising of the reduc. 
tion in output may, perhaps, be expected to take place in the 
third quarter. The re Iron Convention states that from the Ist 
to the 15th of May sales in foundry pig amounted on 15,290 t,; 
in forge pig and steel iron 8000 t.; and in basic 750 t., the total] 
amount being 24,000 t. page ery 6 After the large number of 
orders received during the first four months of present year a 
slight dulness in demand may now perceived. Deliveries in 
April of present year have been the highest since 1899-1900. 

mi-finished steel and malleable iron have been in good request 
on the Rhenish-Westphalian iron market this week. Also plates 
and girders are well inquired for, while consumption in rails is 
somewhat languid. The Steel Conventicn will maintain the present 
prices during the third quarter. According to the Rhenish-West- 
phalian Gazette, the Oriental Railway Company bas signed contracts 
= Steel Convention for the supply of rails worth 24 million 
marks, 

A fair business was done on the Silesian iron market last week, 
both raw and manufactured iron selling freely at stiff quotations, 
Girders are in good request, especially on foreign account, and 
sales in plates and sheets have been satisfactory, though not very 
extensive, 

The production of pig iron in Germany, including Luxemburg, 
is officially stated to have been, for April, 1905, 894,393 t., against 
895,908 t. in March, 1905, and 833,298t. in April, 1904. The 
total output of pig iron in 1905 is still 70,000t. lower than that 
during the corresponding period in the year before. 

According to a statement given by the Union of German [ron 
and Steel Masters, the output of basic in the year 1904in Germany 
and Luxemburg was 8,930,291 t., against 8,801,515 t. in 1903, 
7,780,682 t. in 1802, and 6,645,869 t. in 1900. 

From the Rhenish-Westphalian coal market fair accounts are 
being received, an increasing demand coming in for engine fuel, 
and the tone, therefore, is very strong. 

Silesian coalowners, on the other hand, complain of a limited 
business being done, and of a certain dulness that is perceptible in 
the general tendency of the market. Coke remains in a favourable 
condition, and purchases are pretty large, owing to the lively 
occupation of the blast furnace works. 

Business in iron and steel on the Austro-Hungarian iron market 
has not shown much change during the week, but there was quite 
a fair amount of work secured in most departments, and activity, 
therefore, remains regular for the present. The next weeks may, 
perhaps, bring an abatement in demand, especially for bars and 
rails, which is not uncommon during the summer months. Tho 
pig iron market remains lively, and the machine shops are, as a 
rule, well occupied, though at Jow and unremunerative prices, 

Coal is in moderately good demand on the Austro-Hungarian 
market, and the coke trade shows much strength, especially in the 
Ostrau district, where demand is equal to consumption. On tho 
12th ult. a fearful explosion occurred in the Amasy pit in Hun- 
gary ; twenty-two colliers were killed, and one severely injured. 

here appears to be a steady upward movement in the iron 
industry of Belgium, and also with regard to employment satis- 
sanz accounts are given. The price for basic was raised 

- p.t. 

Littie change can be reported to have taken place on the 
Belgian coal market, but there was a lively demand experienced 
for engine fuel, and increasing stiffnees with regard to quotations. 

Both iron and steel meet with good request in France, and the 
position of the iron industry is regarded as favourable. 

Also coal is in pretty satisfactory demand, 

The proposed export duty on Swedish iron ore has been finally 
declined by 219 against 156 votes. This defeat may have been 

ly caused by the threat of .Germany to put an export duty on 
li sent to Sweden, in case the export duty on Swedish iron ore 
had been accepted. Of the iron ore annually exported from Sweden 
the greater part goes toGermany. But to Austria, too, an export 
duty would have been of considerable importance, for to Witkowitz 
alone about 2,810,894 q. have been imported last year from Sweden ; 
total import in iron ore to Austria-Hungary having been 
4,015,319 q. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market firmer, a fair supply of tonnage having 
come on. House coal, owing to the warm weather, is quiet. The 
quantity of coal shipped for week ending May 27th was 85,460 tons 
—foreign, 68,985 tons ; coastwise, 16,478 tons. Imports for week 
ending May 30th:—Iron ore, 8770 tons; manganese, 3900 tons ; 
steel bars, &c., 2225 tons ; “— 820 tons ; pig iron, 870 tons; 
—— 1701 loads ; pitwood, 5206 loads, loam, 280 tons ; slates, 

tons. 

Coal: Best steam, 11s. to 11s, 3d.; seconds, 10s, 3d.; house coal, 
best, 14s.; deck screenings, 7s. 3d. to 7s. 6d.; colliery, smal), 
6s. 3d. to 6s. 6d.; smiths’ coal, 9s. Pig iron: Middlesbrough, 
No, 3, 45s. 9d.; Middlesbrough, hematite, 55s. 9d. Ircn ore: 
Rubio, 14s. 3d. to 14s, 6d.; Tafna, 15s. 3d. to 15s. 6d. Steel : 
Rails, heavy sections, £5 to £5 5s.; light, £6 to £6 5s, f.o.b.; Bes- 
semer steel tin-plate bars, £4 6s.; Siemens steel tin-plate bars, 
£4 7s. 6d., all delivered in the district, cash. Tin-plates: Bes- 
semer steel, coke, lls, 9d. to 12s.; Siemens, coke finish, 12s. to 
12s, 3d. Pitwood: 20s, to 21s., ex ae. London Exchange Tele- 
grams : Copper, £64 17s, 6d. to £65; Straits tin, £136 2s. 6d. to 
£136 5s. Freights quiet and not quite so firm, 
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Tue INstrruTe oF SanitaRy Encingers.—The following meet- 
iags will be held:—June 7th, Election Committee at 3.30 p.m., 
Organising and General Committee at 5 p.m.; June 2lst, 
Examination and Lite: mmittee at 3.30 p.m., Finance Com- 
mittee at 5 p.m., and half-yearly general meeting at 7 p.m. By 
kind permission of Messrs. Voulton and Co , a visit to their works 
at Lambeth has been arranged for Thursday afternoon, June 29th, 
at 2.30 p.m. 

ConTRacts.—Messrs, Graham, Morton and Co., Limited, have just 
received a contract from the ‘l'ottenham and Edmonton Gas Light 
and Coke Company for a new retort-house, and a coal and coke- 
handling plant.—We are informed that Messrs. James Proctor, 
Limited, Hammerton Ironworks, Burnley, have received an order 
for eighty mechanical stokers of their ‘‘ improved shovel” type, with 
—— fire bars, from a large firm of Manchester steam users.— 
Pollock and Macnab, Limited, Bredbury, Manchester, have 
received an order from the Sunderland Corporation for machine 
tools for their car shed. 


Tue INsTITUTION Or GAS ENGINEERS.—The annual general 
meeting of the Institution of Gas Engineers was held at the 
Institution of Mechanical Engineers on 30th and 3i1st, and the 
Istinst, The following papers were read and discussed : —‘‘ Pyro- 
meters and Carbonisation,” by Mr. John Bond, Southport; ‘ Ex- 

riments with Low-grade Mixed Gases,” by Mr. J. H. Brown, 

ottingham ; ‘‘The Report of the recent Departmental Com- 
mittee upon Metropolitan Gas Testing,” by Mr. C. C. Pappeaier, 
London ; ‘‘ Notes on Structural Engineering,” by Mr. W. Doig 
Gibb, Newcastle-on-Tyne; ‘The ufacturing Costs at the 
Granton Works,” by Mr. W. R. Herring, Edinburgh ; “‘ Incan- 
descent Gas Lighting for Railway Trains and Rail Motors,” by Mr. 
E. C. Riley, Swindon ; ‘Outside Producers for Retort Houses,” 
by Mr. Alexander Wilson, Glasgow ; a lecture on ‘‘ The Tempera- 
ture of Flames” was alco delivered by Professor Arthur Smithells, 
B.Sc., F.R.8. To-day the members attending the meeting are 
paying a visit to Hastings, where they are to inspect the various 
works of the Hastings and St, Leonards Gas Company. 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D. Roots, M.J. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obt i at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the accept of the complet 
specification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Putent-Office of opposition to the grant of a Patent. 


TURBINES. 


11,366. May 17th, 1904.—IMPROVEMENTS IN OR RELATING TO 
STEAM TuRBINES, H. F. Fullagar, 13, Moseley-street, New- 
castle-on-Tyne. 

In this turbine the exhaust steam is condensed within the turbine 
casing as it leaves the last set of turbine blades by direct contact 
with condensing water supplied to the interior of the casing. The 
construction is particularly suitable for large turbines. There are 
five figures, Fig. 1 is an elevation. Fig. 2 is a section of the con- 
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Fig.l. 


densirg chamber, 1 is a pipe provided with a centrifugal pump 
2 for supplying cold condensing water from a chamber 3 to the 
exhaust chamber 4 of a steam turbine 5, 6 is a water-discharge 
pipe, through which the condensing water together with the 
condensed steam is discharged from the lower part 4a of the 
chamber 4 into the chamber 3. 7 is a pipe provided with a centri- 
fugal pump 8, whereby a quantity of water approximately equal to 
the weight of steam being condensed can be continually withdrawn 
from the chamber 3 and discharged into an overhead tank 9, from 




















which it can flow to_a feed pump which returns it to the boiler. 

10 is a cooling device, through which the water drawn from the 

chamber 3 by the pump 2 is caused to before being delivered 

again to the exhaust chamber 4. he cooling chamber may 
resemble an ordinary steam condenser having parallel compart- 
ments 10a connected in series and having cooling tubes 11. Water 
is supplied from the compartments 10a by a pipe 3a. The cool 
condensing water is delivered into the exhaust chamber 4 through 
two valves 12 and spraying devices 13. The chamber 4 is con- 
nected to an air pump. The upper end of the water-discharge 
pipe 6 is provided with an induction pipe or nozzle 14, the lower end 
of which terminates in the pipe 6, so that water falling past the 
lower end of the induction pipe will induce air to flow down into 
the discharge pipe 6, through which it will be carried by the falling 
water to the chamber 3, The chamber 3 is arranged at a depth 
of about 33ft. below the turbine casing, and air is allowed to escape 

through an uptake pipe 15.—May 4th, 1905, 

12,695. 4th June, 1904:—IMPROVEMENTS IN VALVE MECHANISM 
FOR ELastic FLUID TURBINES, The Warwick Machinery Com- 
pany, Limited 83, Cannon-street, London, A communication 
djem the General Electric Company, of Schenectady, New York, 

SA,). 

This invention relates to valve mechanism for elastic fluid 
turbines, wherein separately actuated valves are employed to admit 
fluid to or cut it off from one >r more stages in response to an 
automatic governor, The object of the invention is to improve and 





simplify the construction of the valve mechanism, and also to 
provide means for indicating whether the nozzle valves are open or 
closed without regard to the position of the governor. There are 
five figures, of which Fig. 1 is a vertical section taken throngh the 
nozzle valve and valve chest of an elastic fluid turbine, and Fig. 2 
shows relay mechanism for controlling the fluid motors which 
actuate the nozz'e valves. 1 represents the valve chest, which 
contains a chamber 2. A plurality of ‘3 or passages 3 
discharge fluid from the chamber 2 into the bowls of the nozzle 
passages 4, The seat 5 is provided with an extension 6, forming a 
guide for the nozzle valve 7. As many of these valve seats are 
provided as there are valves and chambers 3. Mounted upon the 
upper side of the chest there are as many cylinders 10 as there are 
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Fig.!. 


valves, The projection 11 acts asa guide for tle va've stem 12 
The seat 13 on the projection 11 is engaged by the leakaze-prevent- 
ing valve 14 when the nozzle valve is open. The valve stem 12 
above the leakage-preventing valve is provided with flat faces, 
whereby fluid is permitted to pass from the main chamber to the 
under side of the piston 15 when the nozzle valve is c’osed. Each 
cylinder has a head 16 chambered out to receive the stem 17, the 
packing 18, and the gland therefor. Each head 16 is also provided 
with a passage 21 communicating with the cylinder space above 
the piston 15, and also with pipes 22, which may be connected to a 
high-pressure source of supply or to the exhaust, depending upon 
whether it is desired to close or open a nozzle valve. 27 is an 
adjustable abutment for the compressed spring 28 bearing against 
and the movable abutment 29 which engages the end of the stem 
17. The spring and abutnent tend at all times to close the nozzle 
valves, and by their position they indicate whether or not 
the valve is opened or closed. Referring to Fig. 2, a speed 
responsive device is connected in any suitable manner with a cam 
cylinder 36, the spring 37 tending to move the cylinder 36 in the 
opposite direction, 38 is a valve chest containing as many relay 
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or pilot valves as there are nozzle valves. Each valve 39 is under the 
control of the spring 41 and the lever 43, which engages a projec- 
tion on the cam cylinder. Fluid is admitted to the relay valve 
chest when valve 39 is raised by the pressure from a conduit 47, 
and is exhausted through the passage shown around the valve 
stem and through the conduit 46, when the valve 49 is lowered. 
Connected to the valve chest is a pipe 22, which admits fluid to 
the upper side of the piston 15 (Fig. 1) when it is desired to close 
the nczzle valve, and connects the cylinder space above the piston 
with the exhaust when it is desired to open the valve. As the 
load changes part of the pilot valves 39 will normally be closed, and 
part will normally be opened, and at least one valve will be opening 
and closing for the purpose of regulating. From this it follows 
that there will be a corresponding relation of the main or nozzle 
valves. — May 4th, 1905. 


PUMPS. 


14,240. June 28rd, 1904.—IMPROVEMENTS IN Pumps.—John E. 
Gibbs, of Thomas-street, York, and Francis H. Sheppee, of 
Holly Spring, Bracknell. 

This invention relates to an improved apparatus designed for 
use with a flash boiler for controlling the delivery of water by a 
continuously driven pump by varying the amount of water delivered 
by the pump. There are two figures. Fig. 1 is a part sectional 
elevation. The pump barrel A has its delivery outlet at Rand the 
suction valve inlet at S. The plunger B is operated by the con- 
necting-rod C attached at the further end to the crank or 
excentrics E carried by the spur wheel F on the central shaft. A 
pinion Z on the motor shaft rotates the wheel F, The spindle N 





of the suction valve P passes through the gland ¢, and is fitted 
with a collar M and a spring O, so arranged as normally to keep 
the valve C on its seating. The delivery valve Q and the outlet 
R are of ordinary construction. On the same shaft asthe wheel F 
is fitted the cam G. The cam is fitted on a feather, so that it is 
capable of being moved longitudinally by means of the fork <, 
which is operated by the driver. The lever I with a fulcrum on 
the frame at J has the roller H running on the face of the cam G, 
and at the other end K has a set screw L which bears against the 
end of the suction valvespindle N. The set screw is adjustable. 





The cam G has a wedge-shaped depression. The higher surface 
keeps the valve open and the lower surface allows it to close. The 
length of time the valve P is opened or closed is determined by the 
position of the cam on the shaft, and this is controlled by the 
spindle ) of the fork « to suit the amount of water required in the 
boiler. It will be seen that when the suction valve is held open 
the water drawn into the pump is forced back again. A non-return 
valve is fitted at X, sothat the water returned is forced into the 
air vessel T, which is fitted with a piston U, having a stem V to 
revent its covering the ports. Any water, therefore, which come 
k through the suction valve is held ready to be again drawn 
into the pump at its next stroke.—May 4th, 1905. 


LOCOMOTIVES. 

13,635. June 16th, 1904.—ImMpROVEMENTS IN CompouND Loco- 
MOTIVES, Walter M Smith, Otterburn-terrace, Jesmond, New- 
castle-on-Tyne. 

In this invention the cylinders are cast together in one casting, 
or are secured together by means of suitable flanges, and the main 
engine frames are formed with openings, through which the outside 
cylinders are passed, the cylinders being then secured to the 
engine frame by means of flanges. This arrangement admits of 
larger steam ports being provided for the outside cylinders. There 
are four figures. Fig. 1 shows in half end view and half transverse 
section the cylinders with their supporting framing. The low- 
pressure cylinders A A! and the high-pressure cylinder B are 
shown fixed together by bolts passing through flanges E F, but 
they may be cast in one piece, in which case a flange such as E is 
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cast on the high-pressure or centre cylinder B, so that in the 
event of accident to either of the low-pressure cy:inders a separate 
cylinder can be made and attached. G G are flanges situated 
inside and bolted to the main engine frames H, in each of which 
there is an opening that is large enough to permit of the body of 
the corresponding low-pressure cylinder being passed through it, 
but not large enough for the flanges E and F and the exhaust 
orifice I to pass through. The construction enables the three 
cylinders A, B, and A!, after they have been fitted and bolted 
together, to be got into position. It also enables the depth of the 
frame plates to be reduced, and the capacity of the steam chest J, 
the steam ports K, and the exhaust passages L, to be increased, 
giving a free admission of steam and a free passage for the exhaust 
to and from the cylinders.—Muy 4th, 1905. 


SELF-PROPELLED VEHICLES. 


1939. January 31st, 1905.—IMPROVEMENTS. IN MULTITUBULAR 
RADIATORS, ESPECIALLY APPLICABLE TO MoTOR CARRIAGES 

A Loyal, 204, Rue St. Mau, Paris. 
The object of this invention is a better application and fitting of 


N°1L939. 









B 


a 
v2) 
« 
4 
A 


A 
Fig.!. 


corrugated plates to the tubes in the radiators of motor cars. 
This is effected by so shaping the plates which are in contact with, 
and support, the tubes that a considerably increased contact 























Fig.5. 


surface is obtained, whereby the radiation of heat is correspondingly 
increased. There are seven figures. Fig. 1 shows a portion of a 
radiator, with the radiating plates bent, but with the ordinary 
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straight radiating plates mounted on the bends of the tube. Fig. 2 
isa tive view of one of the plates before the insertion of 
the tubes. The plates A are bent so as to have vertical parts a 
and horizontal parts }. From the vertical parts semicircular pieces 
ec? are cut out, and from the horizontal b, joining the two 
vertical parts, a slot d is also cut out, joining the two semicircular 
pieces, Thus, when the radiating tubes B are fitted, the contact 
and radiating surface of the radiating plates or webs is increased 
by the length or surface of the slot d.—May 4th, 1905 

10,892. May llth, 1904.—IMpROVEMENTS IN FRICTIONAL DRIv- 

inc Gears, Rudolf Hagen, 7, Rinkenpfukl, Cologne. 

The object of this invention is to remove certain defects in 
driving gears of this description, so that a greater frictional 
pesto | surface is obtained, and it is not necessary to put so great 
@ pressure upon the driving gear at the contact point. There are 
three figures. Fig. 1 is a plan of the arrangement as applied to a 
motor car. Ais the motor. The motor shaft has at W a universal 
joint, and by means of.a friction wheel B drives a friction wheel 

1, moun on a shaft also provided with a universal joint, the 
rotation of the latter wheel being consequently in the reverse 
direction. The two wheels B B!' are mounted in a frame B*, and 
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on each of the parallel shafts C a friction wheel D and D! respec- 
tively is mounted so as to be capable of sliding along a feather on 
each shaft, and thus towards or away from the centre of the disc 
E which is mounted between them. D and D! have leather on 
their surfaces, and are pressed by any suitable means—not shown 
—against the disc E, and the pressure on the one wheel baiances 
that on the other. To obtain the reverse movement two discs K 
are mounted on the same shaft G, so that by disengaging the 
leather wheels D and D! from contact with the disc E and pressing 
them into gear with the discs K K the rotation of the shaft G is 
reversed. The motion of the shaft G is transmitted to the shaft 
L by means of the chain H and the differential gear box F. The 
sleeve F' conveys the movement to the chain and chain wheel i 
and i respectively, and so to the driving wheel I I of the vehicle, 
while, on the other side, the chain 4! and chain wheel ‘! convey 
the power to the back driving wheel I.—May 4th, 1905. 





ELECTRIC MACHINERY. 


10,878. May 11th, 1904. IMPROVEMENTS IN DEVICES FOR Pro- | 
TECTING ALTERNATING CURRENT ELECTRIC APPARATUS, British | 
Thomson-Houston Company, Limited, 83, Cannon-street, Lon- | 
don.—{A communication from the General_Electric Company, of | 
Schenectady, New York, U.S.A.) 

This invention relates to devices for protecting alternating 
current apparatus against a reversal of energy, the object of the 
invention being to provide means for protecting alternating current 
generators in parallel, or other similar devices, in such a way that 
the protective device will operate positively whether the amount 
of relatively reversed current is great or little. There are five 
figures. In the arrangement shown in Fig. 1 the two-phase 
generator A is connected to the four bus bars 1, 2, 3, 4. The 
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Fig. 1. Fig. 2. 


series transformer S is connected in a lead to one phase 3, 4, while 
the potential transformer P is connected across the leads to the 
other phase 1, 2. Thus the electromotive forces produced by the 
secondaries of the two transformers S and P are practically in 
phase, and may be impressed in series upon the lamp or other 
indicating device L. The series transformer § is so built that the 
core becomes saturated with a very small amount of current flowing 
in the generator leads. Consequently, with a reversal of current 
very small in amount, the voltage on lamp L rises to a maximum 
or falls toa minimum. In Fig. 2, which shows another arrange- 
ment, a single phase generator A is shown connected to bus bars 
1, 2. In this case, in order to secure the displacement of phase of 
the voltage impressed upon the primary of the potential trans- 
former P, use is made of the variable choke coil C in series with 
the primary of P, By this means the voltage impressed upon the 
primary of P may be displaced nearly 90 degrees. Moreover, in 
place of the lamp or indicating device L, the solenoid D is shown 
connected in series with the secondaries of the two transformers 
Sand P, This solenoid cperates the tripping device for the switch 
E, thereby disconnecting generator A ro the bus bars upon a 
reversal of current of a small amount.—May 4th, 1905. 


ORDNANCE. 


9462, April 25th, 1904.—IMPROVEMENTS IN AND RELATING TO 
SEMI-AUTOMATIC AND OTHER QUICK-FIRING Guns, Lieut A. T. 
Dawson, R.N., and George T, Buckham, of Vickers, Sons and 
Maxim, Limited, 32, Victoria-street, Westminster. 

THis invention chiefly relates to the firing mechanism, and com- 
prises a re-cocking device for enabling the firing mechanism to be 
repeatedly re-cocked without requiring the firing position of the 
gunner to be unduly disturbed or the breech to be opened. There 
are seven figures. Fig. 1 is a longitudinal section of a semi-auto- 
matic gun with the re-cocking device applied. A is the gun and 
B is the sliding breech block that works vertically in the breech 
chamber Al, the block and chamber being formed with vertical 
grooves and ribs to act as guiding supports, as is usual in this type 
of gun. C is the shaft, carrying the block-actuating arm C!, and 
A? is the bracket in which the shaft turns. Thearm C1 also serves 
to shift the cocking arm D' about its pivot D? as the breech opens, 
thereby cocking the firing pin or striker d, which is detachably 
connected with the upper end of the arm D', and works in a recess 
i? that is closed by a sliding plate)”, The cocking arm also has a 
handle D®. E is the extractor and F the mainspring; / is the 
sear, mounted on the axle H, adapted to engage with the projec- 
tion d? on the cocking arm when the latter is in its cocked position, 


lever D+ pivoted at d* to the trigger casing O, carried by a non- 
recoiling part of the gun and in a convenient position for the 
a This lever has near its pivot a toepiece d+ lying imme- 
iately beneath the end a of an intermediate lever D*, which is 
‘at to tha gun, and which moves ina plane transverse to the 
ongitudinal axis of the gun. The re-cocking handle [D+ is pressed 
upon by a spring plunger o on the trigger casing O, which tends to 
keep the lever pressed forward against the stope. The lever d® 
has a spring plunger d*, which tends to keep the end pressed 
against the toepiece d‘. To re-cock the firing pin without opening 
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the breech the handle D is pulled backward, so that the inter- 
mediate lever D* is raised by the toepiece d‘, causing the prolonga- 
tion and the firing arm to move outward, and the projection d? on 
the latter to re-engage with the sear 4 and re-cock the firing pin. 
By these means the firing pin can be repeatedly re-cocked. J isa 
small spring buffer mounted in the bracket a? bearing against the 
toe or projection j on the bleck-actuating arm. I is a spring case 
on the shaft C, which also carries the hand lever I“ for operating 
same.— May 4th, 1905, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


788,097. FLUID-PRESSURE TURBINE, R. N. Ehrhart, Pittsburg, Pa. 
—Filed August 8th, 1903. 

This is a tarbine about which a good deal has been heard. It 
has been taken up by the Westinghouse machine Company, Pitts- 
burg. It cannot be better described than by the single claim, 
which runs as follows :—In a turbine the combination of a working 
member having buckets, means for directing a fluid against said 
buckets at one point in the circumference of said working member, 
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a guide passage having a bend leading from the point of exhaust 
of said first point of application to a second point of application on 
said working member, and a supplemental guide or deflector 
arranged in the bend of said second passage for receiving the 
impact of the fluid at said bend, and being coterminous with said 
bend, and shorter than said passage. 


788,611. OVERHEAD SHIELD FOR TUNNELLING, 
York, N.Y.—Filed May 8th, 1903, 

There are eight claims to the specification. The nature of the 
invention is best described by the eighth claim:—A device for 
assisting the operation of tunnelling, especially through the bed of 
a body of water, comprising a dome or crescent-shaped structure 
in cross-section composed of metal plates and hollow, and having 
an all-round downwardly-extending penetrating edge adapted to 
sink into the soft material at the bottom of the body of water, 
means for raising and lowering the same, an all-round series of 
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metal piles lying ciosely adjacent to the sides of the shield, means 
for lowering and raising the said piles, a marginal platform con- 
nected to the shield structure, a flexible curtain connected thereto 
and extending outwardly therefrom, means for pumping the water 
out from beneath the hollow crescent-shaped shield, means for 
admitting water witbin the shield to fill the same and add to its 





the sear being tripped to release the cocking arm and firing pin by 
# lanyard arm or trigger 1, The re-cocking device comprises a 


weight, and means for pumping the water out of the shield and 
permitting the same to be replaced by the air, 


788,604. Bencu Vice, 2, J. Schlosser, Warren, Pa.—Filed June 
27th, 1904. 

A vice is fitted with a revolving stock or bore, which is in two 

parts, which can be forced asunder so that the stocks will bind on 

the ring surrounding it. The nut of the vice screw is fixed to a 
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wedge which opens the stock. When the screw is slacked off the 

jaws can be turned to any desired horizontalangle. Screwing 

up jams the stock and vice, as stated, There are fourteen 

claims, 

788,633. Process or MAkiIna Woop-putp, G. S, Cushing, St. 
John, Canada,—Filed October 15th, 1903. 

The wood in the condition of small chips is treated with high- 


pressure steam. The release of pressure expands the chips and 
disintegrates the fibres. The wood is then ground to a fine pulp 
while still hot by toughened rollers, as shown, 
788,637. Borer, H. LZ. New 


October 2nd, 1903. 
This boiler is of that type in which each water tube is traversed 


Des Anges, York, N.Y.—Filed 


Its principal feature is the method of putting the 


by a fire tube. 
There are 


boiler together, as shown clearly in the enlarged detail. 
two claims, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Percy Loncmuin—Carnegie Research Scholar, 1902-4, and 
late of the National Physical Laboratory—informs us that he has 
commenced practice as a metallurgist and metallographist at 30, 
Coleshill-road, Teddington, S.W. 

WE are informed that the Stanley Electric Manufacturing 
Company and the General Incandescent Are Light Company have 
amalgamated. The title of the combined firm will be the Stanley G. 
I, Electric Manufacturing Company. 

WE are informed by Messrs. The Weston Electrical Instrument 
Company that they have established a branch office and labora- 
tory at Audrey House, Ely-place, Holborn, E.C., which will be 
under the management of Mr. A. Davey. 

WE are informed that the firm of Felten and Guilleaume, Carls- 
werk, of Miilheim-on-Rhine, took over the manufacturing portion 
of the firm Electricitats-Actien Gesellschaft vorm. W. Lahmeyer 
and Co., of Frankfurt-on-Maine, and that the title of the new 
firm is Felten and Guilleaume Lahmeyer-Werke, Actiengesell- 
schaft. 

Mr, THOMAS ALDERSON will retire on the 12th inst. from the 
partnership previously existing between Mr. Samuel Ashworth and 
Mr. Thomas Alderson, under the style of ‘‘ Alderson, Ashworth 
and Co.,” weighing machinists, Tithe Barn-street, Dewsbury. 
The business will then be carried on by Messrs. Ashworth, Son 
and Co, at the Midland Ironworks, Watergate, Dewsbury. 








Tuer watershed of the Thames extends over an area of 
about 3800 miles. The whole of this space comes under the 
jurisdiction of the Thames Oonservators, It is divided into seven 
inspectiun districts, with sixteen officers, whose duty it is to watch 
the main river and tributary streams with a view to detecting 
pollution, They also visit sewage disposal works to ascertain that 
their efficiency is kept up to the mark. The last report mentions 
656 places from which pollution has been reported, and stated that 
at 607 of these places the Conservators’ requirements had been 
met, pollution having been diverted from thestreams, At 45 other 
places sewage disposal works are now in hand, many of which were 
nearing completion. The four remaining places, where no works 
are yet in hand, are small villages on tributary streams, and the 





Conservators are bringing pressure to bear on the local authorities, 
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VANADIUM AND VANADIUM STEEL. 


os 


TuE increasing importance of vanadium to the modern 
steel) maker will render a résumé of the methods by 
which this metal has been obtained from its ores of 
interest to readers of Tue Enciverr. Of the rare metals 
which, alloyed with iron in steel, have most important 
effects upon the physical properties of the latter, vanadium 
seems to be the one by whichthe greatest effect is pro- 
duced with a minimum addition of the element. There 
are, in fact, some well-known metallurgists who assert 
that the properties of Swedish iron and steel are due to 
the presence or vanadium oxide in the original iron ore 
from which this iron and steel is made; and the special 
characteristics of the latter are ascribed to the very 
minute percentage of vanadium which finds its way into 
the finished material, and is generally overlooked in the 
analysis of the same. - There are, of course, other metal- 
lurgists who hold this view to be incorrect, and who 
believe that Swedish iron and steel owes its superiority 
to other causes. 

However, whether this theory regarding Swedish iron 
and steel be correct or not, vanadium steel undoubtedly 
possesses physical characteristics which render it suited 
for special requirements. The following description of 
the methods by which vanadium and its alloys can be 
prepared fromm vanadium ores, and the résumé of the 
researches by Guillet and others upon the physical 
properties of the vanadium steels made from these 
alloys should, therefore, prove of value to modern steel 
makers. 

The presence of vanadium in a lead ore from Mexico 
was discovered by Sefstrém,a German chemist, in the year 
1830, and the properties of the supposed new metal were 
investigated by Berzelius, the noted Swedish chemist, in 
the following year. Roscoe, in 1867, however, showed 
that the compound Berzelius had supposed to be the 
metal was in reality the oxide or the nitride, and that the 
properties he had ascribed to it were thus incorrect—the 
metal being allied in properties and characteristics to the 
arsenic and phosphorus group of elements, and not to 
the chromium group as Berzelius had supposed. 

Vanadium occurs in Nature chiefly in the form of com- 
pounds of the higher oxide V,0;, the acid being known 
as vanadic acid, and forming salts represented by the 
general formula, M;VO,, and called “vanadates.” On 
loss of one molecule of water the vanadic acid becomes 
meta-vanadic acid, and the general formula for salts of 
this acid is MVO,. Vanadium occurs in Nature in 
many of the ores of lead and iron, and at one time a 
vanadium-bearing lead copper ore was mined in Cheshire. 
As already pointed out in the introduction to this article, 
the special properties of Swedish iron and steel are now 
attributed by some metallurgists and engineers to the 
presence of vanadium in the original ore, from which it 
is smelted. 

Pure vanadium was prepared by Roscoe in the chemical 
laboratory by heating the di-chloride V,Cl, in a current 
of hydrogen gas. The hydrogen combines with the 
chlorine and carries it off as hydrochloric acid gas, while 
the metal remains as a light grey metallic powder, having 
a specific gravity of 5°5. This powder does not oxidise 
or tarnish when exposed to the air, but it melts at about 
1700 deg. Cent., and when strongly heated in air it com- 
bines with oxygen and yields V,O;. 

Minerals containing vanadium are found in Spain, 
Mexico, Sweden and Scotland, and probably now that 
the metal has become of considerable commercial import- 
ance, its presence in a large number of minerals and 
in various localities will be demonstrated. 


EXTRACTION OF VANADIUM FROM ITS ORES. 


Several methods of extracting vanadium from its ores 
have been proposed. Some of them are now in use 
upon an industrial scale of operations, and the follow- 
ing notes give briefly the details of the more important 
of these :— 

(1) At the works of Bas Coudray, near Le Genest, in 
France, a Spanish ore containing lead vanadate is em- 
ployed. This ore contains 12—14 per cent. V,0, and 
about 50 per cent. Pb. The ore is first smelted for its 
silver and lead contents, with carbonate of soda and coal. 
The lead and silver are thus separated in metallic form, 
and the vanadium passes into the slag as sodium vana- 
date. The slag is then submitted to a melting tempera- 
ture in another furnace, and air is blown over it to 
oxidise the vanadium and form vanadic oxide, V,0;. The 
molten slag is then granulated by running it out of the 
furnace into boiling water, and from this the vanadic acid 
is extracted by leaching in suitable tanks. Silica is 
removed from this solution by careful addition of 
sulphuric acid, and the vanadic oxide is finally precipitated 
by use of an excess of the same re-agent. By use of 
ferric-sulphate, or sulphates of other metals, in place of 
sulphuric acid, a mixture of vanadic oxide and ferric or 
other oxide can be precipitated. From these mixed oxides 
special alloys of vanadium and iron, nickel, copper or 
cobalt can be prepared by the Goldschmidt aluminium 
reduction process. Further details of this method of 
obtaining vanadium will be found in the original memoir 
by Herrenschmidt in Comptes Rendus, 1904, p. 635 
(vol. exxxix), 

(2) Gin, the French electro-metallurgist, has proposed a 
method of extraction which, in some respects, resembles 
that used for the electrolytic reduction of alumina, but 
in this case not pure vanadium, but an alloy of vanadium 
and iron is produced. A bath of molten calcium and 
ferric chloride is prepared, and this is electrolysed with 
an iron cathode and an anode composed of an intimate 
mixture of vanadium trioxide and carbon. The fluorine 
which is liberated at the anode attacks this oxide and 
forms vanadium fluoride, and this in turn is decomposed 
by the current with liberation of vanadium at the cathode. 
This cathodic vanadium then combines with the iron 
produced by the decomposition of the ferric fluoride, and 


an alloy of iron and vanadium is finally obtained in the 
molten state on the floor of the bath. A current density 
of 6 ampéres per square centimetre at the cathode is 
required with an electromotive force of 10 to 15 volts. 

he following chemical equations represent the three 
steps in this process of manufacturing ferro-vanadium 
alloys by electrolysis :— 


(1) Fe,F; = 2Fe + 6F. 
= + 
“atthe at the 
cathode anode 
(2) V,0,+80+6F =2VF,+8CO 
(3) 2VF; = 2V¥V + 6F 
- + 
atthe at the 
cathode anode 


Further details of this method will be found in the paper 
read by M. Gin before the Fifth International Congress 
of Applied Chemistry at Berlin in 1903. 

(3) Carpenter, an American metallurgist, has patented 
the following method of smelting ores containing vanadium 
trioxide, in order to obtain ferro-vanadium alloys. The 
ores, which may contain ‘5 to 5 per cent. of vanadium, 
and much silica, alumina, &c.,are smelted by the ordinary 
blast furnace procedure, in the presence of a sufficient 
amount of iron oxide, to produce the iron required for 
the final alloy. The fuel and blast must be arranged to 
produce a very high temperature, together with a very 
strong reducing action, and the iron oxide must be inti- 
mately mixed with the vanadium-earrying ore, in order 
to ensure that iron is present at each point where vanadium 
is liberated. Dolomite or some other basic flux is added 
to slag off the silica, when this is present in very large 
amounts. This method is covered by a United States 
patent, No. 781,808 of 1905. 

(4) Goldschmidt uses the following method for prepar- 
ing alloys of vanadium and aluminium. The oxide of 
vanadium, perfectly dry, is intimately mixed with 
powdered aluminium in calculated amount. A small 
portion of this mixture is now introduced into the type of 
reducing crucible used for this work, and the reaction is 
started by a sodium-peroxide cartridge and a red-hot iron, 
in the customary manner. The remainder of the charge 
is then projected in small portions into the crucible as 
the reaction proceeds, and an alloy of vanadiurn and 
aluminium is produced under the slag of fused alumina. 
The proportion of vanadium in this alloy can be varied 
at will, but one containing 20 per cent. of aluminium is 
the most convenient for use. 

(5) Moissan attempted to reduce vanadium oxide 
directly by carbon, in his early experiments with the 
electric furnace. The reduction took place very slowly, 
and even with a current of 1000 ampéres at 70 volts an 
impure product containing much carbon was obtained. 

Details of this experiment will be found in Comptes 
Rendus, vol. exvi., p. 1225, and also in Moissan’s classical 
work on the electric furnace. 

(6) Von Bolton in the laboratory experiments for 
Messrs. Siemens and Halske, which have resulted in the 
new tantalum incandescent lamp, carried out some 
investigations upon the reduction of vanadium trioxide 
which may be referred to here. 

The brown oxide powder was intimately mixed with 
paraffin and was made into rods, which were then em- 
bedded in granular carbon and heated to a temperature 
of 1700 deg. Cent. The hardened and compact rods of 
vanadium trioxide, ‘8 mm. in diameter, which remained 
after this treatment, were then placed in a vacuum 
apparatus and were electrically heated with a current of 
1-8 ampéres at 42 volts. Much oxygen was given off as 
the rods became white hot, and this was carried off by 
continuing to work the vacuum apparatus. The metallic 
grey mass which remained was composed largely of pure 
vanadium, and had a melting point of 1680 deg. Cent. 
This metal was not used, however, for the new lamp, 
since its melting point was 550 deg. Cent. lower than 
that of tantalum. 


PROPERTIES OF THE VANADIUM STEELS. 

I. Guillet, the well-known French chemist and metal- 
lurgist, has published several researches bearing on the 
properties of the vanadium steels. The results of the 
first of these were presented to the French Academie des 
Sciences early in 1904, and were published in Comptes 
Rendus of February 8th, 1904. They dealt with two 
series of steels containing a variable percentage of 
vanadium, with high and low carbon contents. The addi- 
tion of vanadium was found to alter the physical structure 
of the steel, the results being as follows :— 





| 
No, 1 series. | No. 2 series. 











Structure, i 
Carbon -10 to -20)Carbon -60 to -85 
percent. per cent. 
Pearlite only Up to -70 % Up to -50 % 
vanadium vanadium 
Pearlite and double carbides ...|From -70t03°0 %| From -50 to 
vanadium 7-0 &% vanadium 
Double carbides only From 3-0 to From 7-0 to 


10-0 &% vanadium|10-0 % vanadium 
| 





The pearlite steels were not more fragile than ordinary 
steels, but were harder, while the double carbide steels 
were low in tensile strength and brittle, The steels con- 
taining both pearlite and double carbide occupied an 
intermediate position, as regarded strength and hard- 
nees, 

A steel containing 1:04 per cent, vanadium and ‘112 per 
cent, carbon gave the highest tensile strength in the first 
series, namely, 61'1 kilos. per equare mm., while one con- 
taining 4°99 per cent. vanadium and 1:‘084 per cent, 
carbon gave the highest strength test—98°'9 kilos. per 





square mm.—in the second series, In a further com- 





munication to Comptes Rendus dated August, 1904, 
Guillet states that the steels containing a high percentage 
of vanadium are of particularly irregular strength and 
structure, as the light carbide of vanadium tends to float 
when the metal is being cast. 

The general conclusions of Guillet, based upon these 
series of tests, were that only those steels containing less 
than ‘70 per cent. of vanadium could be considered of 
industrial value. The brittleness of these steels, however, 
rendered them unsuitable for use in the manufacture of 
cutting tools, and, in the author’s opinion, another series 
of investigations were required. to decide whether this 
brittleness could be overcome by the use of nickel with 
the vanadium. This investigation Guillet intended to 
undertake when opportunity offered, but up to the pre- 
sent no results of this new investigation have been 
published. 

II. Captain H. R. Sankey and Mr. G. K. Smith, in 
December, 1904, read a paper before the Institution of 
Mechanical Engineers, upon “ Heat Treatment Experi- 
ments with Chrome Vanadium Steel,” which contained 
much valuable information relating to the effects of heat 
upon steel containing vanadium and chromium. This 
paper and the discussion upon it were fully reported in 
Tue Enoinger of December 23rd, 1904. The authors 
used in their experiments a raw chrome-vanadium steel, 
the exact composition of which was not stated. This 
steel showed a tensile strength of 54 tons per square inch, 
and, at the same time, behaved under bending and twist- 
ing stresses like mild steel of the highest quality. Its 
power of resisting torsional strain was also stated to be 
enormous—a piece 6in. in length and ‘75in. in dia- 
meter twisting 3°9 times before parting. 

III. A series of tests have been made by Professor 
Arnold, of Sheffield, and other metallurgists, upon the 
steels produced from the special ferro-vanadium alloys 
made by the New Vanadium Alloys Company, Limited, 
of London, and of Llanelly, in South Wales. The results 
of these tests have been published in Tuz Enoineer of 
July 1st and September 2nd, 1904, in letters signed by 
A. F. Wiener, the managing director of the company. 

The most important tests of this series showed that the 
tensile strength of plain steel containing ‘25 per cent. C., 
and ‘40 per cent. manganese was raised from 30 tons to 
47 tons per square inch by the addition of -25 per cent. 
vanadium, and that a similar addition in the case of a 
nickel steel raised the tensile strength from 42 to 68 tons 
per square inch. 

The highest figure attained in these tests was for a 
nickel vanadium steel of the following composition :— 
‘141 per cent. C., 512 per cent. manganese, 9°36 per 
cent. Ni., and 29 per cent. V. This stood 101*20 tons 
per square inch before parting in the testing machine, as 
compared with 88°8 tons, the previous record for nickel 
steel. ° 

As a result of the above test, Professor Arnold stated 
that “it was demonstrated beyond doubt that the addition 
of a few tenths per cent. of vanadium raises the elastic 
limit of mild structural steel at least 50 per cent. without 
seriously impairing its ductility.” 








ENGINEERING PROSPECTS IN 
ARGENTINA. 


(By a Local Correspondent.) 


THE prospects of engineering in general, and trades 
and manufactures allied to engineering, are certainly 
favourable at the present moment in the Argentine 
Republic. A succession of bountiful harvests, the rapid 
extension of settlement and of railway construction, and 
the large increase of immigration, all point to the fact 
that the long-expected boom may now be said. to have 
commenced. Not a “borrowed money” boom like that 
which collapsed in 1890, but one which rests on a solid 
basis of agriculture and general prosperity. 

The scare of a so-called “revolution,” which suddenly 
flared up about two months ago, as suddenly died out. 
It would be no easy matter to get up a revolution now, 
though it was far from difficult before the country had 
become as thickly settled as it is now, with a strong 
foreign element, and with the vast railway system 
radiating from Buenos Ayres like the spokes from the 
hub of a wheel. 

One of the most striking facts is the rapid increase of 
electric engineering, not only in Buenos Ayres, but also 
in the provinces. @ne may still see in the streets of the 
capital tramcars drawn by horses, and this is not to be 
wondered at, for there is probably no large city in the 
world where horse flesh is so cheap as here. But still 
the majority of the tramway lines are now run by 
electricity. German competition has made itself very 
notable in this direction. There are two large German 
electric companies in Buenos Ayres, and the competition 
which they have established has forced the English 
electric company running cars to Flores to reduce its fares 
to less than one half; it is said that the line to Belgrano 
will soon follow suit. 

There is much talk of railway extension, especially in 
the provinces of Buenos Ayres and Santa Fé. It is 
certain many new concessions have been granted, but how 
many of them will take practical shape remains to be 
seen. If the new lines lately conceded are carried out 
on a proper scale, they will enter into competition with 
the English lines already in existence, especially the Great 
Southern, which has lately considered the province of 
Buenos Ayres almost as its own exclusive territory. 
Much discontent has been caused locally by this line, 
owing to the fact that its rolling stock has proved quite 
inadequate to carry to the ports of op mee the vast 
stocks of cereals which lie stored in the interior. In 
many cases, thousands of bags of wheat have been piled 
up in the open for want of storage space, and spoiled by 
exposure to the weatber, awaiting transport accommo- 
dation which was not to he had. In other cases, ships 
have been detained in the port of Bahia Blanca as much 
as two months before they could get the cargoes of wheat 
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for which they were chartered, all for want of trucks and 
wagons. The local papers charge the line with acting 
thus contrary to the interest of the public in order to 
swell the dividends of the shareholders in London. 
This charge would seem to be unfounded, for it is a 
notable fact that the proposal of the English lines to 
issue new capital in order to extend their lines and 
increase their rolling stock has met with determined 
opposition in England. 

I may note that there is at present a great demand for 
all kinds of machinery, appliances and tools in connection 
with agricultural operations. It is true the harvest will 
soon be over, but manufacturers who wish to cultivate 
this line will have to take time by the forelock, as such 
goods have to be shipped many months before they 
actually reach the consumer, owing in great measure to 
the delays in the Custom House, &c. One has only to 
glance over any of the papers which circulate in the 
“camp ”—country districts—in order to see that the 
most conspicuous advertisements are those devoted to 
agricultural appliances. These are supplied mostly by 
American manufacturers, but it is to be noted that the 
importation of all machinery of this kind is principally in 
the hands of a few English houses established here, who 
would naturally, other things being equal, give their 
countrymen the preference. 

Another line much in demand—and this a line in which 
British manufacturers are pre-eminent—is that of sanitary 
appliances. At present a great part of the city of Buenos 
Ayres is having new mains and inage and water 
systems laid down, and this will mean a great demand 
for sanitary appliances in the near future, such as drain 
pipes, sinks, traps, &c. It is gratifying to note that most 
of the material used by the sewage authorities appears to 
be of British make. 

There is also a very large demand for windmills, owing 
to the nature of the soil and water supply, and most of 
these are imported, sold, and laid down by English firms, 
oo they are in great measure supplied by the United 

Ss. 

In no part of the Republic has business been brisker 
than in Rosario. It is noteworthy that rents have risen 
enormously in that city, and house property centrally 
situated is said to have trebled in value during the last 
five years. No less than thirty-seven Buenos Ayres firms 
have opened branches in that city during the last year, 
and many others were only debarred from doing so by 
want of the necessary accommodation. The munici- 
pality of Rosario has recently decided to lay down a 
complete system of electric tramways for the city and 
suburbs, and recently full particulars were sent to the 
Argentine Legation in London—as well as to the prin- 
cipal continental cities—stipulating the conditions under 
which the municipality were prepared to receive tenders 
for the same. It is to be hoped that this contract will 
not be allowed to go to Germany, where so many other 
electric contracts have gone. 

The rise of the flour-milling industry in Argentina is 
worthy of remark. So far, the production has not been 
great enough to provide any considerable supply for the 
European markets, especially as Argentina has much 
more profitable customers almost at her own doors— 
notably Brazil, where Argentine flour competes success- 
fully with that from the United States. But as the 
industry is increasing rapidly, the day is not far distant 
when Argentina will supply a great part of the flour 
required by Europe, and this will mean an increased 
demand for flour-milling machinery. The fact that the 
means of transport are at present inadequate to convey 
to the seaboard the vast cereal crop should also act as a 
stimulus to this industry. 

The recent rise in the price of sugar has given a great 
stimulus to the sugar-making industry, and has increased 
the demand for machinery and plant required on the 
sugar plantations. The centre of this industry in 
Argentina is the province of Tucuman, though other large 
and prosperous plantations are to be found in other parts 
of Northern Argentina, as at Las Palmas, a large sugar 
“colony” on the Parané, owned by an Anglo-Argentine 
company. 

The increase of settlement, which is now going on 
rapidly, will involve a large demand for such materials 
as galvanised iron—for roofing—pumps, windmills, fencing 
wire, agricultural machinery, &c., all of which can be 
supplied by English makers. 

Fencing wire is largely supplied by English makers, the 
favourite sizes being thickness No. 8 and No.9. Steel 
wire, which was introduced and largely advertised by 
some German firms as being superior to the usual iron 
wire, has not proved a success. Barbed wire is used to a 
considerable extent in the southern camps, but is not in 
favour in the north, where the climate is warmer, and 
the slight wounds caused by the barbs are apt to breed 
maggots, and produce disease in the animals which come 
in contact with them. 

Galvanised iron—corrugated—in sheets of from 7ft. to 
9ft. is also largely in request as roofing material in the 
interior. 

I should mention that there is likely to be a consider- 
able demand for light railways of the Decauville type, for 
use on sugar plantations, as well as for many other pur- 
poses. In this line competition with France and Belgium 
must be faced. 

Great attempts are being made to develop the mining 
industry in the north and west, and the market is flooded 
with circulars and prospectuses of new companies, not 
only in Argentina, but also in the neighbouring country 
of Bolivia, where the gold deposits in the river beds are 
claimed to be of unusual richness. Most of those enter- 
prises are being conducted under English auspices. In 
how far they may be expected to give a good result I 
cannot say, but they will create a certain demand for 
mining machinery. 











THE PRODUCTION OF VERY LOW .,. 
TEMPERATURES. Cebu: 
No. IL* 

Tue plant sent to St. Louis is a development of the 
methods followed at the Royal Institution for the pro- 
duction of liquid hydrogen in quantities. The successive 
changes in the gradual reduction of temperature are 
shown in Fig. 3, in which, however, as the rate of cooling 
has not been determined, the distances on the base line 
are diagrammatic only, and not to scale. The com- 
pression temperature of hydrogen in the compressor is 
about 149 deg. Cent. It then falls to the temperature of 
solidification in seven stages; first, water cooling, then 
follow carbonic acid cooling, cooling by air evaporated 
from liquid air reservoir, and escape air; liquid air at 
atmospheric pressure, liquid air boiling under vacuum, 
hydrogen interchanger, and, fina'ly, liquid hydrogen 
boiling under vacuum. It is obvious that the simplest 
means of cooling the hydrogen from the temperature of 
compression to the normal temperature is by water cir- 
culation in the familiar manner of refrigerating machines. 
The line of the Inversion Point of hydrogen to which it 
must necessarily be cooled before entering the inter- 
changer passes through the area below the temperatures 
of CO, and above that of liquid air. Liquid air, therefore, 
forms a convenient refrigerating medium for this reduc- 
tion below the inversion point. As air cools while 
entering the interchanger at normal temperature, it may 
be asked, Why not cool direct with liquid air and pass 
over the carbonic acid stage? It is quite possible, but it 
is a question of efficiency. Lord Rayleigh has pointed out 


in 


aif reservoir. 


Fig. 3—FALL IN TEMPERATURE 


that: “To allow the work of expansion to appear as heat 
at the very place where the utmost cooling is desired is 
very bad thermo-dynamics. The work of expansion 
should not be dissipated within but conducted to the 
exterior. A turbine of some sort might be used. It 
should be understood that the object is not so much to 
save the work, as to obviate the very prejudicial heating 
from its dissipation in the coldest part of the apparatus.” 
Briefly, then, the efficiency of the Joule-Kelvin method from 
the mechanical standpoint is low.. The efficiency of 
the CO, refrigerating machine is relatively high. It is 
economical, therefore, to use an efficient mechanical 
machine to abstract as much heat as possible, and only 
use the Joule-Kelvin effect at a point where such a 
machine is no longer available. As the Joule-Kelvin 
effect increases as the temperature is lowered, it is 
evident that the total effect for a given pressure will be 
greater the lower the temperature at which the expansion 
begins. Not only, therefore, does preliminary cooling by 
CO, offer a means of economical abstraction of heat by an 
efficient machine, but it increases the efficiency of the 
Joule-Kelvin effect, which economically is the weak point 
in the process. 

Referring then to the method of Siemens of cooling by 
expanding a compressed gas, and the successive stages 
denoted in Fig. 3, it will be seen that the process requires 
a carbonic acid compressor and refrigerating apparatus, 
an air compressor and air interchanger for obtaining 
the liquid air, a vacuum pump for expanding the 
liquid air below atmospheric pressure, a hydrogen 
compressor and interchanger, and finally a hydrogen 
generator. The compressed gases are. brought by 
copper tubes from the three compressors to a single 
combined refrigerator, containing the carbonic acid flash 
valve and cooling coil, the air interchanger, and the 
liquid air reservoir and expansion chamber, also connected 
by copper tubing to the vacuum pump, for cooling 
the incoming hydrogen, and the hydrogen interchanger. 
This combined refrigerator is shown in Fig. 4. To avoid 
the complexity which would be caused by carrying out all 
the lines of the various copper coils, the drawing is 
partially diagrammatic, and indicates a section through 
the centre. The expansion valves are shown as if in 
elevation, and the sections of part of the copper tubes as 
they would appear at the section line only. Fig. 5 shows 
an engraving of the outside a3 completed. The apparatus is 
supported by three brass columns set in a cast iron base. 
Six pressure gauges are fitted—two for the carbonic 
acid, one 100-atmosphere for the entering circuit and one 


* No I appeared June 3rd 








25-atmosphere for the return circuit; one 800-atmos. 
phere gauge for the compressed air, one 300-atmosphere 
gauge for the compressed hydrogen, and one 15 1b. above 
and vacuum gauge combined for the return hydrogen, 
and on? vacuum gauge for the expanded air. All these 
gauges, as well as those on the compressors, were made by 
Dewrance and Co., of London, specially forthe Exhibition, 
The exterior case A, lig. 4, is made of perforated sheet 
copper to contain the cork dust C to insulate the interior 
brass case B from outside heat. The carbonic acid gag, 
compressed to about 75 atmospheres, enters from the com. 
pressor through the copper tube D. It passes through a 
coil, having eight turns in the annular space between the 
casing D and a third brass case E, to a needle-pointced 
flash valve contained in W, though the valve itself is not 
shown, where it is expanded to about 4 atmospheres. The 
temperature of carbonic acid at this vapour tension igs 
about — 60 deg. Cent. The expanded gas, after passing 
through the cooling coil F, returns to the carbonic «cid 
compressor through a compartment in the bottom of the 
casing and the pipe J. This forms a carbonic acid 
refrigerating apparatus, with continuous circulation of the 
ordinary type, the substance to be cooled, in this case the 
entering hydrogen and air, being contained in smaller 
tubes G and H inside the cooling coil, instead of being 
exterior to it, as is the method in the usual cold room 
refrigeration. 

The air interchanger surrounding the expansion valve, 
and the hydrogen interchanger surrounding the valve Y, 
are placed side by side in a third brass casing K, the 
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Fig. 4—AIR AND HYDROGEN LIQUEFIER 
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hydrogen interchanger being again contained in a fourth 
brass casing L. Both of the coils of these interchangers 
are placed in vacuum tubes. The success of any method 
of attaining low temperatures depends largely upon the 
perfection of the insulation from outside heat. As all 
materials conduct more or less heat, a perfect vacuum 
would be the only way to get absolute non-conduction. 
The principle of the application of a vacuum to obtain 
the utmost possible heat insulation is due to Sir James 
Dewar. His vacuum tubes or flasks consist of two 
concentric walls of glass; they are sealed together at the 
top, the space between is exhausted, and the lip left for 
exhausting is then sealed over. If the glass walls are 
silvered, radiation is further prevented. Liquid hydrogen 
can be preserved for hours in one of these flasks, and 
liquid air for days. The perfection of the heat insulation 
may be inferred when it is considered that the tempera- 
ture of liquid air is about as much below normal as the 
temperature of melting tin is above normal. One of 
these vacuum tubes is shown in Fig. 2, ante. In the actual 
apparatus one of these flasks is shown at M, Fig. 4, as 
containing liquid hydrogen, the vacuum tube for insu- 
lating the air regenerator coil at N, and that for insulating 
the hydrogen regenerator coil at O. 

Both the air and the hydrogen interchangers are of the 
type shown in Fig. 2, but the vacuum insulation must 
provide for the drawing off of the portion of the gas 
which is liquefied, the non-liquefied portion of the gas 
flowing back over the coils as described. This is done by 
running a tubular extension of small diameter from the 
inner glass cylinder through the outer glass cylinder to 
the exterior, through which the liquid drips as it is 
formed. The helical portion of this small tube, shown at 
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0! and N', is so made to obtain elasticity for unequal | to the compartment § in the case, from which it escapes 
expansion or contraction in the short distance between | to the atmosphere. 
the inner and outer walls, as it is, of course, hermetically | 


gealed to both. 


Following the course of the air, it enters from the com: | through the projection of the vacuum tube N! into a 
ressor at a pressure of 180 to 200 atmospheres through 
the tube G, at normal temperature— say, 16 deg. Cent. 
The tube G passes through the carbonic cooling coil, 
and has its compressed air cooled during its course to | hydrogen case L. As this air boils off, its vapour rises, 
It emerges from the carbonic cool- 


about — 60 deg. Cent. 














Fiz. 5—AIR AND HYOROGEN LIQUEFIER 


ing coil at G’. It does not pass directly to the inter- 
changer in N, but first through coils in the semi-circular 
horizontal tubular cylinder TP. The purpose of this 
cylinder is this: it is obvious that if the interchange of 
heat in the air coil were perfect, the escape air from the 
mouth N of the vacuum tube would be of the same 
temperature as the ingoing compressed air. It will be 
colder, more or less, depending upon the efficiency of the 
coil. There will thus be a drop in temperature between 
the ingoing and outflowing air. In addition to this, the 
air of evaporation from the liquid air reservoir as it first 
rises will be but little above the temperature of liquid 

















Fig 6—CARBONIC ACID COMPRESSOR 


air. This cold air of evaporation and the cold escape air 
from N are conducted through P, flowing over the in- 
coming airin G. The temperature in G is therefore still 


further lowered from the CO, temperature before it | 


enters the interchanger at G®. The entrance to the 
cylinder P of the escape air and air of evaporation is 
shown at P!, and its outflow, though not shown, is indi- 
cated at P?. This air, after leaving P, enters the annular 


space between B and E, acts as a cold insulation for the | 
internal case E and for the CO, cooling coil, and also | the hydrogen expansion valve Y. The liquid hydrogen 
serves to cool the incoming CO, circuit. It passes finally | drops through the projection O' into the vacuum receiving 





' within the hydrogen case L, is a fifth case Q formin 





The required expansion of the air is done by the air 
| expansion valve Z. As the liquid air forms it drops 
| second vacuum glass N*, When this is full, it gradually 
| rises and overflows into the liquid air reservoir formed by 
| the case K, and separated from the hydrogen by the 


and finds its way into P, over the top of N, and out to the 
atmosphere, as already mentioned. At the top, and 





flask M. The non-liquefied portion of the hydrogen rises 
from the mouth O of the vacuum tube, through two tubes 
in the chamber Q, and down through the annular space 
between L and the outside of the vacuum tube and back 
to the gasholder through H*. The cold escape hydrogen 
thus serves to preserve the low temperatures in Q and 
in L. No attempt otherwise is here made to utilise the 
cold hydrogen before it escapes. The matter will be 
referred to later in the description of Dr. Travers’ 
apparatus. 

The compressors are shown in detail. They have 
certain features in common. They are of the single- 
acting vertical type, and as the pressures are high, to 
allow cooling in the cylinders and ensure smooth 

















Fig. 7—AIR COMPRESSOR 





ga 
closed chamber for expanding the air under reduced 
pressure. This chamber is connected by the tube V, 
running through the case K, to the space between the | 
cases E and K. This whole space again is connected 
to the vacuum pump by the tube V'. The chamber Q 
and the annular space between E and K are therefore 
exhausted. 

A pipe Q' runs from the bottom of the liquid air 
reservoir to the syphon valve X on the top of the 
chamber Q. When this valve is opened liquid air is 
drawn up from the reservoir into Q, and evaporated 
there at a low pressure, and some 10 deg. Cent. lower 
temperature is thus attained than in the reservoir in K, 
which is under atmospheric pressure. 

Taking the hydrogen circuit, it enters at a pressure of 
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180 to 200 atmospheres from the hydrogen compressor 
through the tube H. It runs parallel to the air circuit G 
through the CO, cooling coil F and through the cylinder 
P, and is cooled in the same way as the air until it 
emerges from P at H'. It then passes through the cases 
at the back, and through the coil H? in the liquid air 
reservoir in case K, where it is further cooled to the 
temperature of the liquid air. After leaving the liquid 
air reservoir it is carried through the coil H’ contained in 
Q, where it is below the temperature of the inversion 
point, and can be put into the hydrogen interchanger coil 
contained in O. The requisite expansion is obtained by 




















Fiz 9—CAUSTIC POTASH CYLINDER 


running, the piston speed is low, not above 120ft. per 
minute. Heavy cast iron reservoirs are securely bolted 
on and form the top of the frames to contain circulating 
water. In these are placed the cylinders, which are thus, 
except the bottom, entirely surrounded with water. This, 
with the low piston speed, allows a considerable reduc- 
tion from the heat of compression in the cylinders them- 
selves. In these reservoirs are also placed the copper 
cooling coils of ample capacity to reduce the gas after 
it has left the cylinder to normal temperature before it 
leaves the compressor, or before it enters a cylinder of 
higher pressure. The fly-wheels. one on each end of 
the shaft, are all of extra weight, and the crank shafts 
and moving parts are of extra strength because of the 
unequal stresses at different parts of the stroke with very 
high compression. The pistons are packed with cup 
leathers fastened by junk rings. To ensure accura‘e 




















Fig. 1O—HYDROGEN COMPRESSOR 


working of the pistons and avoid leakage and trcuble 
with the leathers and glands, particular attention has 
been paid to getting the cylinders, crossheads and cranks 
dead in line, and the cylinders bored smooth and parallel. 
The piston rods are fixed in the crossheads by a thread 
and lock-nuts to give an adjustment to the piston so that 
clearance can be reduced to a minimum at the end of the 
stroke. The stresses are in straight line from the cylinder 
covers through the frame to the foundation, as in the 
marine engine type of construction. The valves are all 
of the usual poppet type, held in position by bronze 
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springs. The cylinders and pistons are of phosphor 
bronze, and of necessity, from the high pressures 
involved, are of high tensile strength and close metal. 
The machinery was run from a single main shaft driven 
by electric motor by belting. Each machine had fast and 
loose pulleys and striking gear so that it could be run 
independently as desired. 

The carbonic acid compressor is shown in Fig. 6 and 12, 
on page 568, some details of its valves being shown just 
above the latter on the left-hand side. It is a 
one-stage compressor, with cylinder of 2}in. diameter 
and with 6in. stroke. It circulates about 45 1b. of CO, 
per hour at 120 revolutions, at a pressure of 75 atmo- 
spheres and with a back pressure of 4 atmospheres. 
On the up-stroke the return gas is drawn from the 
coil in the refrigerator beneath the piston. The inlet 
valve is in the piston, and shown in detail at A. 
On the down-stroke the gas passes through the piston, 
compression taking place above the piston on the up- 
stroke, and it then passes through the outlet valve B into 
the cooling coil in the reservoir, then into the separator, 
and thence to the refrigerator. The lubrication is by 
glycerine and alcohol contained in the lubricator C. The 
glycerine is regulated by the valve in C, and is drawn off 
from time to time by another valve from the separator. 

The air compressor is shown in Fig. 7, and in 
Fig. 11 on page 567. Details of the valves will be 
found in Fig. 10 to an enlarged scale. It is of the 
two-stage type, with cylinders side by side and cranks at 
180 deg. The cylinders are 8in. and 2}in. diameter 
respectively, and the stroke is 8in. The pressure in the 
low-pressure cylinder rises to 10 atmospheres, and is 
delivered from the high-pressure cylinder at 200 atmo- 
spheres. At this pressure it is capable of delivering 
1200 cubic feet of free air per hour. Both inlet and outlet 
valves are placed in the covers, and are easily accessible. 
The shaft is placed in a closed crank case with oil, where 
it is lubricated by the splash. As any slight leakage 
which might take place does not matter in the case of 
ar, the bottom of the cylinders are open, and not closed 
by covers with glands for the piston-rods. As the air 
delivered to the refrigerator must be absolutely clear of 
any material such as oil, which would freeze at the low 
temperature of liquid air and block up the interchanger 
coil, and as oil also at the high temperature in the 
cylinder is a difficult lubricant and liable to disintegrate, 
the lubrication for the cylinders is by means of water. 
This water is dropped into the inlet valve through a sight 
feed glass at F'. To prevent any accident from the 
water filling up the cylinder when the compressor is 
stopped, the cock for this lubrication is connected to the 
striking gear, so that the flow is automatically shut off 
when the machine is stopped. This water passes through 
the cylinders and is drawn off from time to time through 
the separators, of which there are two, one for the low 
pressure and one for the high pressure. As some mois- 
ture may remain in the compressed air after it leaves the 
water separators, and as atmospheric air contains a 
certain amount of carbonic acid gas, any trace of these 
must be removed before the air attains the low tempera- 
ture of the refrigerator, where they would freeze and 
block up the a. The compressed air is thus 
passed, after it leaves the compressor, through a caustic 
potash filter. This consists of a steel cylinder, shown in 
Fig. 9. This is loosely filled with lumps of caustic potash, 
and the compressed air flowing over them has the mois- 
ture and carbonic acid removed before it finally enters 
the liquefier. 

The hydrogen compressor, shown in Fig. 10, and in 
Fig. 13, page 568. Here again certain details are shown 
just above the main drawing on the left-hand side. It is 
also of the two-stage type, but the high-pressure and 
low-pressure cylinders are arranged tandem, the low- 
pressure compression taking place on the down-stroke 
and the high-pressure compression on the up-stroke. 
The cylinders are 6in. and 2}in. diameter, and the 
stroke is 6in. At 100 revolutiong it is capable of cir- 
culating 500 cubic feet per hour of free gas, com- 
pressed to 200 atmospheres. It is also lubricated 
with water. In the case of this compressor it is abso- 
lutely essential that no leakage should take place, by 
which air might become mixed with the pure gas. The 
air would freeze and block up the hydrogen liquefier, in 
the same way that CO,, or water, might block up the air 
liquefier. Any loss from leakage of the hydrogen into the 
room is also important. The danger from sufficient 
hydrogen ‘leaking into the room to make .an explosive 
mixture is, however, very slight,and is much exaggerated by 
those unfamiliar with theoperation. Thehydrogencompres- 
sor, therefore, is specially designed to prevent any leakage. 
Before the operation of liquefaction begins, the entire circuit, 
compressor, pipes and liquefier are gradually washed out 
with hydrogen, which is allowed to escape before the 
circuit is finally closed. The hydrogen from the gas 
holder enters at F and passes through the annular inlet 
valve surrounding the piston-rod, which is packed by an 
ordinary gland. After compression to 6 atmospheres on 
the down-stroke, it passes by the outlet valve B to the 
intercooling coil in the water reservoir. From this it 
passes to the high-pressure cylinder C, where it is further 
compressed to 200 atmospheres. The high-pressure valves, 
both inlet and outlet, are in the cover. The upper side 
of the low-pressure piston is idle, and the space between 
the high and low-pressure cylinders is connected to the 
hydrogen inlet by a tube and a non-return valve. Any 
gas, therefore, which leaks by either the high or low- 
pressure pistons is pumped back to the inlet. The 
water separation is by means of separators as in the air 
compressor. 








CALEDONIAN RAILWAY NEW VIADUCTS 
AND EXTENSIONS. 


Tue Caledonian Railway Company is now bringing to 
completion extensions of its system in Mid-Lanarkshire and 
Ayrshire which have been constructed under the powers of 
the Caledonian Railway Acts of 1896 and 1897, and the work, 





while not, as a whole, differing essentially from ordinary 
railway practice, is of a more or less heavy description, and 
as regards at least one section is marked by features of con- 
siderable engineering interest. Commencing by a junction 
with the Caledonian Railway system at Alton Heights—see 
Fig. 2—what may be described as the main or trunk line of 
railway passes through the village of Lesmahagow, links 
together the several termini of the Caledonian Railway at 
Blackwood, Stonehouse, and Strathaven, and, proceeding in 
a westerly direction, connects with the Glasgow and South- 
Western Railway system at the terminus of its Darvel 
branch railway. In addition to this line there is another 
line of railway being formed by a connection with the 
Caledonian Lesmahagow Branch Railway at a point about a | 
mile north of Larkhall, which line, after passing through the | 
town of Larkhall, joins the present Stonehouse branch at 
Stonehouse. ' There is also a line under construction from 
the present terminus of the Caledonian Railway at Gala- 
whistle to join the Glasgow and South-Western Railway 
near Muirkirk station. , 

The total length of the lines is 36] miles, and these mean- 
time have been constructed for a single line of railway, 
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parts broken stones. Large stone displacers, at a minimum 
distance apart of 1ft., were used, but a layer of 3ft. of pure 
concrete was first laid, and no displacers were at a less 
distance from the side than the depth of the stones used. 
The foundation was finished with a layer of pure concrete 
2ft, in thickness. The piers and abutments above the level 
of the foundations consist of solid stonework, built in courses 
ranging in thickness from 24in. at the bottom to 15in. under 
the granite girder bearing blccks. The facing of the piers 
consists of squared masonry, properly bonded with the 
hearting, which is of rough rubble thoroughly grouted with 
cement mortar in the proportion of one part cement to two 
parts sand, the whole being levelled at each course. The top 
four courses of each pier consist cf solid ashlar. The piers 
under the granite girder blocks are 11ft. in length in line of 
the railway, and 24ft. wide, and have a batter in line of 
railway of 1 in 40, while in transverse section the batter is 
1 in 24 for the piers up to 100ft. in height. The freestone 
with which the piers were built was obtained in a quarry 
half-a-mile from the viaduct, and the girder bearing blocks 
are of Norwegian granite. To assist in the erection of the 
piers a timber service bridge was built at a height of 83ft. 
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Fig. i-CALEDONIAN RAILWAY—DETAILS OF ERECTING GANTRY 


sulficient land has, however, been taken for construction 
ot a double line, with the view to future widening. Al) the 
over-line bridges and the principal viaducts have been con- 
structed for a double line of railway. The ruling gradient is 
1 in 50, and the sharpest curve is 13 chains radius. There 
are no tunnels, and in connection with the earthworks, with 
one or two exceptions, no difficulties were experienced. The 
formation widths adopted were for cuttings. 17ft.and for 
embankments 19ft. ‘The slopes of the cuttings, where 
through soft material, were generally 14 to 1, and where 
through rock they were 3 to 1, while in embankments the 
slopes were 1} to 1 for a height of 25ft., and where exceeding 
25ft. in height they were 1? to 1. . ; 

The section referred to as possessing engineering features 
of special interest is that which passes through the mining 
and quarrying villages of Larkhall and Stonehouse, giving an 
alternative route between Hamilton, Stonehouse, and Strath- 
aven on the east, and between Hamilton, Stonehouse, 
Blackwood, Lesmahagow, and Altori Heights on the south- 
west. Outstanding features of this section are two viaducts, 
both over the river Avon, one of which is of the great height of 
175ft. from the bed of the river to rail level. One other feature 
of interest on this section may be briefly referred to. This is 
an extensive earthwork cutting immediately north of Larkhall, 
the material excavated from which amounted to as much as 
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Fig. 2-CALEDONIAN RAILWAY EXTENSION 


270,000 cubic yards. The cutting is fully three-quarters of a 
mile long, with a maximum depth of 42ft. It had to be taken 
out against the gradient, the excavated material being taken 
up inclines of 1 in 70 and 1 in 80, a distance of nearly 23 
miles. In addition to this, a large volume of subsoil water 
had to be contended with, making the work of excavation of 
a more than ordinarily heavy description. 

The viaduct over the river Avon near Larkhall, which is 
constructed for a double line of railway, is 235 yards in length 
and 175ft. in height from the bed of the river to rail level. 
It consists of six spans of open web steel girders supported on 
masonry piers, there being three spans of 106ft. 9in., two of 
140ft. 9in., and one of 174ft. 9in. The viaduct carries the 
railway in a perfectly straight line and on a gradient of 1 in 
80. All the foundations of the piers are on rock at depths 
varying from 25ft. to 60ft. below the surface of the ground. 
No difficulty was experienced excepting at pier 7, where 
the rock was at a depth of 59ft. below the surface, the 
material above the rock being mud with a large volume of 
water. This foundation, which was 50ft. long by 36ft. wide, 
was taken out in two sections and had to be close timbered 
for the full depth, and kept dry by constant pumping. The 
concrete in the foundations consists of cement concrete in 
the proportion of one part cement, one part sand, and four 


| move on the tcp of a cast iron sole plate. 


above the river, on which building material was lowered and 
taken forward to the site of the various piers. 

The superstructure of the Larkhall viaduct consists of 
main girders, cross girders and way beams, the flooring being 
of buckled plates. There are two main girders of the double- 
lattice type foreach span, which are placed at 16ft. centres, 
so as to be underneath the outer rails of a double line of 
railway. The cross girders are supported at the apices of 
triangulation of the main girders. For purposes of inspec- 


| tion and painting a gangway is constructed on the underside 


of the bottom boom of one line of main girders, convenient 
access to which is provided by means of ladders placed over 
each pier, connecting with the side platforms at rail level 
for the use of platelayers. . 
Provision is made forexpansion and contraction of the main 
girders by having one end of each fixed, and the other movable, 
on cast steel bearing blocks. The fixed end is that at the lower 
end of the gradient, thus allowing expansion to take place up 
the gradient. The fixed ends of one span of main girders, and 
the movable end of those of the adjoining span, are thus on 
the same pier. The supporting cast steel bearing blocks 
consist of an upper and a lower portion, with cast steel pins, 
6in. in diameter, between. The upper portion is att«ched to 
the main girder by means of four 2in. bolts, while the lower 





Fig. 3—-PIN SUPPORTS 


portion, in the case of the fixed end, is bolted to a cast iron 
sole plate by means of four 2in. bolts. In the case of the 
movable end, a sliding bearing plate of phosphor bronze is 
fitted into and bolted to the under side of the lower portion 
of the bearing block, which rests upon, and is left free to 
To protect the 
phosphor bronze plate from dirt and weather a gun-metal 
strip is bolted to each end of the bearing block, which is in 
contact with, and scrapes on the upper surface of, the cast 
iron sole plate when any movement takes place; the sides 
being protected by malleable iron strips fastened to the 
bearing blocks. The two cast iron sole plates on which the 
bearing blocks rest, one under a fixed end and one under a 
movable end of the girders, have a distance piece placed 
between them. These distance pieces were wedged between 
the two castings after the girders were bolted in position, and 
the whole was then fastened together by two 2in. bolts 10ft. 
long. 

The cast iron sole plates have their upper surfaces 
machined in order to give a true and even bearing for the 
cast steel blocks. The sole plates are fixed to the pier by four 
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in. “‘ rag’? bolts embedded in the granite bearing blocks, 
and in addition by four steel rails, 8ft. 6in. long, sunk into 
the masonry and wedged between projections on the cast 
iron sole plates. The holes in the granite bearing blocks and 
in the masonry for the holding-down bolts and the steel rails 
were left wide enough to allow for any slight inequality in 
building the piers, and after the girders were placed in 
position they were run up with lead in the case of the 
‘‘rag’’ bolts, and with cement grout in the case of the rails. 

The method of erection of the superstructure of the 
Larkhall viaduct is shown in the accompanying engravings. 
The erection of the main girders was commenced between 
piers 1 and 2. Two timber trestles were erected, dividing 
the span of 102ft. into three parts, and on these trestles a 
temporary stage, consisting of steel girders 13[t. deep, placed 
10ft. apart, was built. The various members of these tem- 
porary girders were of uniform section, and were bolted 
together by means of fin. bolts. To the bottom of this erect- 
ing stage were attached H-beams l4in. by 6in., 27ft. long, 
and placed in pairs 13ft. apart. On these the necessary 
camber blocks were placed, and the main girders built out- 
side of the temporary girder-staging by means of a crane 
travelling on the top booms of the latter. These temporary 
girders, being 10ft. centres apart, were clear of the position 
of the granite bearing blocks on the pierz. These blocks, 
each weighing 6 tons, were permanently placed after the 
erecting stage had been built, having been brought forward 
and lowered into position by the travelling crane of the steel 
work sub-contractors, thus obviating the necessity of the 
masonry contractor erecting heavier cranes than were 
necessary for the building of the piers. For the erection of 
the main girders of ths second span, which was also 
102ft. in length, the stage was built out to pier 3, 
following on which the erection of the main girders of 
this span was proceeded with simultaneously with the 
erection of the main girders of the first span. To assist 
in the erection of the main girders of the third span 
of 140ft. the erecting stage was taken down from between the 
main girders of the first span and built out as before until 
the centre of the span had been reached. At this point a 
framework, consisting of two timbers, 12in. square and 20ft. 
long, braced together by steel rods, was attached to the 
underside of the erecting stage, and four lin. steel ropes were 
passed under these timbers, one end of each fastened to the 
end posts of the permanent girders of the second span, the 
other end, after passing over the top of pier 4, being fixed to 
the base of pier 5 and kept taut by means of union screws. 
The back-balance weight of the erecting stage inside the main 
girders of the second span being thus considerably relieved 
was taken down, with the exception of a length of about 40ft., 
which was wedged up with the main girders, the part 
removed being added to the end of the erecting stage and 
built out to pier 4, following on which the main girders 
were built as before. 

The erection of the 175ft. span between piers 4 and 5 was 
carried out in a similar manner. In the erection of the span- 
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of 140ft. between piers 5 and 6 the southmost half was built 
on timber staging supported on the ground, and the north- 
most half on the steel erecting stage which was built out to 
meet this staging from the adjoining span between piers 3 and 
4, The span of 102ft. between piers 6 and 7 was altogether 
built on timber staging supported on the ground. 


The main girders of each span were riveted up complete | 
before any part of the erecting stage was removed on which | 
they had been built, all the riveting being executed wherever | 
The total weight of the steel | 
work in the superstructure of the Larkhall viaduct is 1399 | 


possibie by pneumatic power. 


tons, while the total quantity of masonry, including concrete 
in the foundations, is 20,192 cubic yards. 


The viaduct over the river Avon, near Stonehouse, which | 
is also constructed for a double line of railway, is 407 yards 
in length, and 158ft. in height from the bed of the river to | 
It consists of eight equal spans, 144f6. Qin. | 
girders supported on | 


rail level. 
in length, of open web steel 
masonry piers. The viaduct is partly on the straight and 
partly on a curve of 25 chains radius, and is level through- 
out. Both north and south abutments and piers 2, 7, 
and 8 are founded on a soft strata of clay, which, accord- 
ing to bores taken, extended for a considerable depth. 
In the construction of these foundations, which had a 


maximum depth of 27{t., no great difficulty was met | 


with. At piers 3, 4, 5, and 6 solid rock was got for 
foundations, the depth varying from 21ft. to 40ft. below 
the surface of the ground. Rubble concrete was used 
in the foundations, and the stonework of the piers is similar 
to that of the piers of the Larkhall viaduct above described. 
Owing to the line being on a curve the main girders were 
placed at 18ft. centres, the piers on the curve being 


trapesoidal shaped in cross section, their centre radiat- | 


ing to the centre of the curve. They are built 
with a batter of 1 in 40 in line of the railway for the 
full height, and in the transverse direction 1 in 24 on the 
inside face and 1 in 18 on the outside face, the latter being 
considered necessary to resist the centrifugal force caused by 
the passage of trains on the curve. For the erection of the 
masonry a service bridge was erected at a height of 60ft. 
above the bed of the river. 

The steel work superstructure of this viaduct is of the same 
description as that of the Larkhall viaduct, the only differ- 
ence being that, at the curved portion of the viaduct the 


bearing blocks are held down by two additional 2in. bolts | 


10ft. long, the lower ends of which are attached to a short 


length of H beam built into the masonry. With a view to | 
expediting the erection of the main girders, the procedure | 
was somewhat different from that adopted at Larkhall. . The 


main girders for the two southernmost spans were built 
on the stage which was in use at Larkhall, erected 
on timber supports from the ground. After these main 
girders were riveted complete the camber blocks were re- 
moved and the erecting stage rolled out to pier 6. The 
main girders of the third span were then built as before. 


The back balance weight used in launching the stage‘con- ' 





STONEHOUSE VIADUCT—ERECTING STAGE ON FIRST SPAN 


sisted of not less than 40ft. of the crecting stage, and in 

addition a weight of 90 tons supported at the end ot the stage. 

In rolling out the girders a lateral movement was necessary, 
as well as the forward movement, on account of the curvature 
| of the railway. The forward movement was cflected by 
| means of two sets of block and tackle, worked by two hand 
| winches, supported between the two main girders previously 
erected, while the lateral movement was obtained by means 
of union screws attached to the main girders. In order to 
resist the compressive stress in the bottom flange of the 
erecting stage in launching, the flange was considerab‘y 
strengthened by increasing the sectional area, Spans 4, 5, 
| and 6 were erected in a similar manner to span 3, and spans 
7 and 8 were erected on timber staging from the ground. 
The total quantity of masunry in this viaduct, including con- 
crete in foundations, is 17,359 cubic yards, and the total 
weight of the steel work in the superstructure is 2273 tons. 

Both of the viaducts above described were put to a severe 
test early in Apgjl by the officials of the Caledonian Railway 
Company. Twelve heavy engines, the combined weight of 
which totalled about 780 tons, were formed into one train and 
run over the viaduct at varying speeds up to fifty miles an 
hour—a speed much greater than that used on branch lines. 
These trains caused no perceptible vibration of the bridge, 
and the result of the tests was regarded with every satisfac- 
tion by the company’s engineering and other representatives 
present. 

The engineer for these railways was at first the late Mr. G. 
| Graham, M. Inst. C.E., for many years engineer-in-chief to 
| the Caledonian Railway Company, but they were completed 
| under the direction of hissuscessor, Mr. Donald A. Matheson, 
| M. Inst. C.E., Sir John Wolfe Barry acting as consult- 
ing engineer throughout the whole course of the works. The 
resident engincer on that section of the work—extending to 
20? miles—on which the viaducts and other features de- 
| scribed in this article are sifuated, was Mr. John W. F. 
| Gardner, A.M. Inst. C.E. The contractor for the works 

generally was Mr. A. H. Boyle, Glasgow, while the Arrol’s 
Bridge and Roof Company, Limited, of Germiston Works, 
Glasgow, were the sub-contractors for the steel constructional 
| work of the viaducts described. ° 
| The engravings on this and on page 569, together with the 
| two-page supplement given with this issue, will make the 
foregoing description clear. 








THE ASSUAN DAM. 


| . Since the date of our editorial note referring to the 
question of the design of the Assuan dam we have had an 
opportunity of discussing with Sir William Willcocks, 
who was responsible for the original design, the recently- 
issued report by Sir Benjamin Baker, and the official 
memorandum thereon by Sir W. E: Garstin, Adviser ta 
the Egyptian Ministry of Public Works. 
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Sir William Willcocks avers that, although officially 
the original intention of the design as executed was to 
hold up water only to the present level of R.L. 106, he 
did, as a matter of fact, make his calculations having in 
view the probable raising of the work so as to impound 
an additional 6 metres of water to R.L. 112. If, at the 
present time, he had to prepare an entirely new design 
for a dam at the same site for the increased head of water 
he would propose the section as now existing, with the 
addition of the necessary extra top works. Even with the 


extra head of water the dam would have, with one excep- | 


tion, a greater section than any masonry dam of similar 
height in the world, 

It is admitted on all hands that the granite foundations 
of the work are as sound and as perfect as can be found 
anywhere. 

The difficulties which have been met with in connection 
with the erosion of the rock in front of the down ‘stream 
aprons are not by any. means exceptional, and have been 
foreseen for some time pas‘. Similar erosion almost 
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| the upper sluices, with a view to minimising the erosive 
| power of the outflowing water in the manner found so 
| effective on the falls of the Ganges Canal. These were sent 
| to Sir William Garstin, who had also served his apprentice- 
| ship on the Ganges Canal, and who at once recognised 
‘the similarity, and remarked that the budget for 1905 
would contain funds thoroughly to settle the action of 
the water below the upper sluices. As a matter of fact, 
Sir William Garstin has not only decided to build check 
walls and cisterns below the forty upper sluices, but to 
build a talus of masonry downstream of the 140 under 
sluices, this talus to go down to sound rock, be 20m. 
wide, and have its surface 50 centimetres below the floors 
of the under sluices. This is exactly what Colonel J. H. 
Western, C.M.G., had done below the Bestwa dam in 
India, but there the talus was 4m. wide, and not 20 m., 
as at Assuan. In putting in this talus this year in the 
extreme left channel, where the foundations were taken 
deep down through much weak rock to good sound 
granite, the river here below the dam was dried while the 
reservoir was full, and the new talus was laid against the 
_ bed of the dam with a head of water of 28 m.,. and 
the rock was perfectly dry and staunch. In raising 
the dam it is only proposed to change the head of 22 m. 
to 28m., and that under conditions far more favourable 
than were experienced when the talus was being put in 
this year. The left half of the river will be done this 
year and the right half next year. Before all these works 
are completed a sum of £250,000 will have been spent on 
meking this sound masonry floor 20 m. wide downstream 
of the dam. The dam as it stands is worth £15,000,000. 
If it were raised 6 m. the capacity of the reservoir would 
be doubled, and, at a costof £500,000, another £15,000,000 
be given to Egypt. 
The masonry apron and pitching now in course of 
construction down stream of the dam for the~ entire 
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A BCD, Solid masonry apron 
being added to the Dam. The 
pitching shown down stream is 
being put in. 
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Fig. 1—SECTION OF DAM, SHOWING MASONRY APRON 


always occurs in the rock bed fronting a dam of the 
character of that at Assuan, and must be dealt with as it 
occurs; displaced and soft portions of rock being replaced 
by masonry or concrete. 

During the summer of 1904 the erosive action was 
increased to an abnormal extent in front of certain of the 
upper sluices. These are forty in number, but owing to 
the financial provision for the years 1903-4 being insuffi- 
cient to permit of the aprons downstream of the upper 
sluices being renewed during that season, it happened 
that in June, 1904, four only of the forty sluices were in 
use discharging water which should normally have been 
passed through at least thirty, the remaining sluices 
being under repair. 

The lower sluices, which are provided for the flood 
discharge of the river, cannot be used when the reservoir 
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Fig. 2—PROPORTIONS OF DAM 


is full, owing to excessive vibration if water is allowed to 
rush through them. 

Sir William in his original design had provided for the 
construction of a waste weir about 60 m. in length, at a 
level of 102R.L., at a point where the rock approaches 
this high level, and is of the soundest character. In his 
brochure “ Egyptian Weirs or Regulators,” published early 
last year, Sir William writes:—“The omission of the 
spill channel over the sound rock where the Duke of Con- 
naught laid- the foundation stone will needlessly strain 
the rock below the upper sluices. When the dam will be 
raised, the spill channel should not again be forgotten. 
It is certainly an asset of the dam to have a reach of the 
soundest granite at a level at which the Nile may discharge 
its water for months.” 

After spending some days at the dam in June, 1904, 
Sir William Willcocks made rough plans and estimates 
for building cross dams or check weirs downstream of 





length of the sluices are shown in Fig.1. The masonry 
apron takes the place of the original rubble pitching, the 
rock being removed down to the foundation level of the 
dam. The new apron is 20 m. in width: Down stream of 
the apron additional pitching is being laid. 

-If the present decision of the Egyptian Government be 
adhered to, even supposing the raising of the dam is 
ultimately undertaken as soon as the new protection 
aprons have been completed, it will be fully four years 
before the increased head of water is available for the 
purposes of the Egyptian cultivator. 

That the temporary difficulties with the downstream 
face of the dam can be readily overcome Sir William has 
not the slightest doubt; why not, therefore, he says, 
carry on the raising of the dam simultaneously with the 
protection works, so that when the latter have been com- 
pleted the additional water shall be ready for use? 

The raising of the dam does not in any way entail the 
necessity of raising the water level, which may be then 
increased at will as and when required. 

Sir William sets aside Mr. Atcherley’s theory of 
masonry dams as quite inapplicable to the present case, 
and has no doubt that, when due allowance has been 
made for all that is sound in the new theory, the Assuan 
dam may, with absolute safety, be raised the addition of 
6 m. in height, 

The diagram, Fig. 2, shows the proportion of the dam. 
Acting on Mr. Torricelli’s advice, Sir William kept the 
downstream face of the dam everywhere in the ratio of 
3 vertical to 2 horizontal as at A B. If the curve 
ACDB had been followed the part D F B would, he 
considers, theoretically but not practically have aided the 
dam; and G F would then have been the safe length for 
calculating the middle third through GB; but by keep- 
ing the downstream batter in the ratio of two to three as 
at A B, increased strength is secured. 








_ STOWMARKET EXPLOSIVES’ FACTORIES. 


On Thursday, May 25th, the New Explosives Company, 
Limited, of London and Stowmarket, held a reception at 
its Stowmarket Factories. A numerous gathering of 
gentlemen was present, there being representatives of the 
Naval and Military forces of America, Bulgaria, China, 
France, Germany, Japan, Peru, Russia, and the Nether- 
lands. Woolwich, Waltham Abbey, and the Ordnance 
Committee, were also well represented, and the company 
included, besides the representatives of the Press, 
technical and otherwise, many well-known merchants 
and others interested in explosives. The Stowmarket 
factory has an interesting history; it is the oldest of its 
kind in this country. It was originally erected in 1861 
by Messrs. Thomas Prentice and Co., under the direction 
and guidance of the late Sir Frederick Abel, to manufac- 
ture gun-cotton according to the system of Von Lenk. 
It was in 1865 that Abel patented his process of pulping 
and compressing gun-cotton, and arrangements were 
made for the material to be produced on a manufacturing 
scale. On February 21st, 1870, the new factory 
at Stowmarket was licenced for the manufacture 
of explosives. At this time the factory was under 





the control of the Patent Safety Gun-cotton Company, 
Limited, with Mr. Eustace Prentice as general manager, 
and in the following year a disastrous explosion occurred 
at the factory. It was, however, rebuilt on an improved 
plan, and the company now changed its name to the 
Stowmarket Gun-cotton Company, and in July, 1885, after 
further extensions, was again changed, and re-registered 
under the title of the New Explosives Company, Limited. 
For some time the operations of the company were con- 
fined to the manufacture of gun-cotton in its various 
forms, but in 1896 an additional 40 acres of land were 
secured, on which was erected a completely equipped 
factory for the manufacture of other explosives, such as 
cordite, gelignite, stowite, and other blasting compounds. 
During the journey down from town Mr, L. G. Duff-Grant, 
the general manager of the company, distributed to the 
guests a programme of the day’s proceedings, and upon 
arrival at the factory the inspection of the gun-cotton | 
works was at once proceeded with. The directors present 
were Mr. Machell Smith (chairman), Messrs. H. Compton, 
W. W. de Buriatte, E. H. Hindley, and Major-General 
Sir Frederick Maurice, K.C.B. These gentlemen, to- 
gether with Mr. J. C. Ody, F-.I.C., the works manager 
and his staff, described the various processes to 
be seen in this portion of the factory. The first 
operation to be inspected was the preparation of the 
cotton waste; this consists in teasing the waste to open 
out the cotton so that the acids will readily enter the 
fibre. Cotton waste is the waste material from cotton 
mills, It is cleaned and purified from grease and oil and 
other fatty substances by treatment with alkaline solu- 
tions, and carefully picked over, every piece of coloured 
cotton, rag, or string being removed. It is then put 
through a cutting machine, whereby it is reduced to 
a state suitable for its subsequent treatment with acids— 
that is, it has been cut up into short lengths, and the 
fibres opened up and separated from one another. The 
cotton has next to be dried. This may be done in two 
ways—the cotton may either be placed upon shelves in a 
drying house, through which a current of hot air circu- 
lates, or dried in steam-jacketed cylinders. It is very 
essential that the cotton should be as dry as possible 
before dipping in the acids, especially if a wholly insoluble 
nitro-cellulose is to be obtained. The moisture should not 
be higher than °5 per cent., and less if possible. After 
cooling, the cotton is next dipped in the acids. The 
dipping mixture consists of a mixture of nitric and 
sulphuric acids. The sulphuric acid takes no part in the 
chemical reaction involved, but is necessary in order 
to combine with the water that is liberated in the 
reaction, and thus to maintain the strength of the nitric 
acid, The specific gravity of the sulphuric acid used 
should be 1°84 at 15 deg. Cent., and that of the nitric 
acid 1°53, and should contain as little nitric oxide as 
possible. The dipping is done in cast iron tanks, a series 
of which are arranged in a row and cooled by a stream of 
cold water flowing round them. — The tanks hold about 
twelve gallons, and the cotton is dipped in portions of 
1lb. at a time. It is thrown into the acids and the 
workman moves it about for about three minutes with an 
iron rabble; at the end of this time he lifts it up on to an 
iron grating just above the acids, fixed at the back of the 
tank, where by means of a movable lever he gently 
squeezes it until it contains about ten times its weight of 
acids; it is thentransferred to earthenware pots to steep. 
The mixture of acids used is generally 1 to 3, or 25 per 
cent. of nitric acid to 75 per cent. of sulphuric acid. 
Theoretically, 1 part of cellulose should form 1°8 parts of 
gun-cotton ; practically, however, this is never obtained, 
and 1-°61b. from 1 lb. of cotton is very fair working. The 
reaction which takes place is the following :— 

2 (Cg Hip O;) Sa 6 H N O; = Cie Hy, O, (N 03) a 6 H,0. 
cellulose gun-cotton 

The nitrated cotton, when withdrawn from the dipping 
tanks and still containing an excess of acids, is put into 
earthenware pots closed with a lid; these pots are then 
placed in rows in a wooden tank about a foot deep, through 
which a stream of water is constantly flowing. The 
cotton remains in these pots for a period varying from 
twenty-four to forty-eight hours, according to the descrip- 
tion of nitro-cotton it is desired to produce, and the tem- 
perature is kept at about 18 deg. Cent. At the end of this 
time‘ the cotton is completely converted into nitro- 
cellulose.- “The next operation is to remove the excess of 
acids. ‘This is done by placing the contents of two or 
three pots in a centrifugal hydro-extractor making 1000 
to 1500 revolutions per minute. The nitro-cotton has 
now to be carefully washed. This is done in running 
water. After the nitro-cotton has been well washed, it 
is again wrung out in a centrifugal machine, and afterwards 
allowed to steep in water for some time. The well- 
washed nitro-cellulose is now put into large boilers with 
plenty of water and boiled for some time at 100 deg. Cent. 
The soluble impurities of unstable character are thus 
removed. The water in the boilers is renewed from time 
to time, and after the first few boilings the waters are tested 
for acidity, and the boilings continued till found to be free 
from acid.. The acid free gun-cotton has now to be reduced 
to the state of a pulp, and for this purpose is removed to 
a machine known asa beater. This consists of an oblong- 
shaped tank, some 2ft. or 3ft. long, in which a wheel 
carrying a series of knives is made to revolve, the floor of 
the tank being sloped up so as almost to touch the 
revolving wheels. This part of the floor, known as the 
“ craw,” is a solid piece of oak, and a box of knives is 
fixed into it against which the knives in the revolving 
wheel are pressed. The beater is divided into two parts 
—the working side, in which the gun-cotton is cut and 
torn between the knife edges in the revolving cylinder 
and those in the box, and the running side, into which 
the gun-cotton passes after passing under the cylinder. 
The gun-cotton is thus in constant motion, continually 
travelling round and passing between the knives in the 
revolving cylinder and those in the box fixed in the 
wooden block beneath it; the beater is kept full of water, 
and the gun-cotton is gradually reduced to a condition of 





pulp. When the gun-cotton is sufficiently fine, it is run 
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into another very similar piece of machinery known as a 
“poacher,” in which the gun-cotton is continuously 
agitated, together with a large quantity of water, which 
can be easily run off and pas as often as required. 
The poachers hold about 1000 lb. of material, and, as this 
represents the products of many hundreds of distinct 
nitrating operations, a very uniform mixture is obtained. 
There is a strainer at the bottom of the poacher which 
enables the water to be run off without disturbing the 
gun-cotton pulp; the gun-cotton is tested during the time 
it is in the poacher by the Government heat test—if it 
passes this test satisfactorily it is ready for use. The 
gun-cotton as it leaves the poacher contains from 28 to 
30 per cent. of water; if it is to be used for the manufac- 
ture of cordite or blasting gelatine, &c., ii must be dried, 
or it may be compressed by hydraulic power into solid 
blocks. 

After their examination of the various processes of the 
manufacture of gun-cotton, the attention of the visitors 
was next directed to the press house, where processes of 
exceptional interest and novelty were to be seen. In this 
house large solid blocks of gun-cotton are pressed up 
under a new process whereby blocks of gun-cotton, for 
use in submarine mines or in torpedo warheads, are pro- 
duced. Large charges of compressed gun-cotton have 
hitherto been built up from a number of suitably shaped 
charges of small dimensions, as it has been impossible to 
compress | charges in a proper manner. The 
formation of large sized blocks of gun-cotton was the 
invention of Mr. A. Hollings. 

Prior to the introduction of his method 8lb. or 9]b. 
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they are more easily handled for the. usual periodical ex- 
amination, and they do not break or chafe at the edges, 
as in the case of discs and cubes in built-up charges. A 
general view of the press is given in Fig. 1. The gun- 
cotton in a container is placed on a cradle fixed at an 
angle to the press. The mould is swivelled round as 
shown, aad the charge pushed into it by a rammer, and 
it is then swivelled back into position, The mould is 
made up of a number of wedge pieces, which close cir- 
cumferentially on the enclosed mass, which is also 
subjected to end pressure. Holes are provided for the 


| escape of water. 


Upon leaving the press house a visit was paid to the 
magazines, and the party then witnessed some experi- 
ments with a new exploder. This exploder, for use with 
wet gun-cotton, contains neither fulminate of mercury 
nor dry gun-cotton. A shell containing wet gun-cotton— 
18 per cent. of moisture—was exploded and reduced to 
fragments of small size. The object of this new exploder 
is to do away with the primer of dry gun-cotton, that has 
previously been required in order to explode charges of 
wet gun-cotton. et gun-cotton has certain rpg se 
over lyddite as an exploder for shells; it is not so locally 
violent, its disruptive effect and ensuing damage is there- 
fore much greater; lyddite, too, is not successfully 
employed in shell of a smaller calibre than the 4°7in. 
gun, owing to the uncertainty of its detonation in 
smaller bodies. Wet gun-cotton, on the other hand, 
may be detonated in small as well as large quantities 
with perfect certainty. The only obstacle to its 
pao 6 use for shell purposes hitherto has been the 


Fig. i—-GUN-COTTON COMPRESSING MACHINE 


had been the limit of weight for a block. This process 
has been perfected at the Stowmarket factory, where 
blocks varying from the armour-piercing shell charge of 
a few ounces up to large blocks of compressed gun-cotton 
mechanically true, weighing 4 cwt. to 5 cwt. for torpedoes 
or submarine mines, are now produced. At the same 
time the new process ensures a uniform density through- 
out the block, and permits of any required density, from 
1-4 downwards, being attained ; it is also possible exactly 
to regulate the percentage of moisture, and to ensure its 
uniform distribution. The maximum percentage of 
moisture depends, of course, upon the density. By the 
methods of compressing gun-cotton blocks hitherto em- 
ployed, blocks of a greater thickness than 2in., or of a 
greater weight than 9 lb., could not be made, but with the 
new process blocks of any shape, size, thickness, or weight 
that is likely to be required can be. made readily and 
safely. With the old method of working certain practical 
difficulties have prevented the direct formation of 
“shaped” blocks, such as are required to form the 
bursting charges for shells and for torpedoes, and it has 
hitherto been the practice to build up such a charge from 
a number of discs to reduce them to the required shape 
and size in a lathe. By the new process such charges 
can be formed in a single block without any subsequent 
turning and other shaping being necessary. Other 
advantages which are claimed for the process may be 
enumerated as follows:—(1) There is no space wasted, 
as in the case with built-up charges, through slightly 
imperfect contact between the individual blocks, and thus 
either a heavier charge—i.e., about 15 per cent. more 
gun-cotton—can be got into the same space, or less space 
will be occupied by a charge of given weight. (2) The 
metallic cases for solid charges may be much lighter 
than for those built-up, since with the former their func- 
tion is merely to prevent the loss of moisture from wet 
gun-cotton, or to prevent the absorption of moisture by 
dry gun-cotton. They can thus be made lighter, as the 
solid charge inside will prevent deformation during 
transport. With built-up charges the case must be strong 
enough to prevent damage, either to itself or to the charge 
it contains. For many uses a metal case, however light, 
may be discarded, and one of a thin water-proof 
material substituted. (8) The uniform density of 
charges made by this process is very favourable to the 
complete and effective detonation of the entire mass, and 
to the presence of the uniform amount of moisture in 
every part of the charge. (4) Any required density from 
1:4 downwards may be obtained with ease, and any 
required amount of moisture left in the charge. These 
points are of great importance in cases where, like 
torpedo charges, it is essential to have the centre of 
gravity of the charge in a pre-determined position both 
vertically and longitudinally, and the charge so fixed in 
its containing case that the centre of gravity cannot shift. 
The difficulty of ensuring this with a large torpedo charge 


| gives. 


built up from a great number of discs and segments is | 


well known. (5) Where a number of similar charges 


with conoidal or other shaped ends have to be made, | 


such as bursting charges for shells, they can, by this 
process, be produced exactly to size without any turning, 
&c., being necessary, and re-working the turnings is also 
avoided. Even with plain cylindrical or prismatic charges 
a marked saving in the process of production is effeeted 
by the new system. The charges being in one block, 


circumstance that to ensure complete detonation a 
primer of dry gun-cotton and a fulminate of mercury 
detonator have been required. A means, therefore, for 
adapting the wet gun-cotton successfully for general shell 
work has long been sought. The composition of this 
new exploder will not itself detonate under a temperature 
of 360 deg. Cent., and cannot be ignited by friction or 
shock, but at the same time is brought instantaneously 
into action with an ordinary detonating pellet, such as is 
used in all percussion or time fuses in general service to- 
day. The fuse then exerted will detonate in its turn any 
charge of wet gun-cotton without leaving any trace of 
unburnt explosive or residue. The composition is, we 
were informed, very stable, stands a good heat test, 
and is not affected by any climatic changes, whilst its 
cost of manufacture is less than that of gun-cotton. 

After luncheon had been served in a large marquee the 
visitors proceeded to inspect the new factory, built in 
1896, for the manufacture of cordite and blasting explo- 














Fiz. 2—SOLID AND BUILT-UP CHARGES 


This portion of the factory was designed by the 
then works manager, Mr. R. B. Pollitt, Associate 
M. Inst. C.E., and consists of a cordite and nitro-glycerine 
plant, nitric acid works, and the various buildings neces- 
sary for the manufacture of blasting explosives, such as 
gelignite, stowite, gelatine dynamite, «c. 

The nitric acid factory was firstinspected. The feature 
of most interest here was the plant for the recovery of 
the waste acids from the manufacture of nitro-glycerine 
and their concentration in order that they may be used 
over again for treating glycerine. A move was then 
made to the nitro-glycerine plant. The first house to be 
visited was the nitrating-house, where the glycerine is 
converted into nitro-glycerine, one of the most powerful 
explosives known, and the basis of the various gelatine 
explosives. It was discovered by Sobrero in the year 
1847, but was not used in the arts until the year 1863, 
when Alfred Nobel first started a factory at Stockholm 





for its manufacture. Nibeo-glyoarine is made by adding 
the glycerine to a mixtura of sulphuric and nitric acids, 
As in the manufacture of gun-cotton, the sulphuric acid 
is added to keep up the strength of the nitric acid, as 
water is formed by decomposition of the glycerine. The 
reaction that takes place is as follows :— 
C, H, O, + 3 HNO, = O,H;(NO,) + 8H, 0, 
nitroglycerine 

That is, the three hydrogens of the semi-molecules of 
hydroxyl in the glycerine C, H; (OH), are replaced by the 
NO, group. In the manufacture upon a large scale a 
mixture of three parts by weight of nitric acid and five of 
sulphuric acid are used. From the above equation it will 
be seen that 1 lb. of glycerine should give 2°47 lb. of nitro- 
glycerine ; but in practice the yield is only about 2 |b., 
the loss being due to the formation of the soluble lower 
nitrates of glycerine. The operations involved in the 
manufacture of nitro-glycerine are:—(1) Nitrating ; 
(2) separation; (3) washing; and the operations were 
visi in this order. The nitrating is performed in a 
lead tank covered with woodwork and closed in at the 
top. The inside contains several coils of lead pipe, 
through which cold water is kept in continual circulation. 
The lead roof of the nitrator is pierced with holes, through 
which several pipes pass—one to convey the glycerine, 
one for the acids, four for the water circulation, and one 
for the compressed air. This pipe reaches the bottom, 
and is pierced with holes, and two smaller ones, through 
which long thermometers pass—one to nearly the bottom, 
and the other to just below the surface of the liquids in 
the tank. In the centre of the domeis a lead chimney or 
fume pipe, in which is a window, through which the 
workman can see the colour of the escaping fumes. The 
nitrator stands in the centre of the house, and the house 
itself, like all the nitro-glycerine houses, is surrounded by 
high banks of earth in wets localise the danger in case of 
an explosion. The operation of nitrating is as follows :— 
The mixed acid having been run into the nitrator, the 
water is started running through the pipes coiled inside 
the tank, and a slight pressure of compressed air is 
turned on to mix up the acids. The thermometer should 
register a temperature of 18 deg. Cent. before commencing 
to run in the glycerine; when the apparatus is cool 
enough the glycerine is slowly run in and the compressed 
air turned full on until the contents of the nitrator are in 
a state of brisk agitation. A pressure of about 401b. is 
about the minimum if 247 1b. of glycerine and 16 cwt. of 
acids are in the tank. The nitration will take about 
thirty minutes to complete; the temperatures should be 
kept as low as possible, and the thermometer should not 
rise higher than 25 deg. Cent., if they should do so the 
glycerine should be shut off at once and the pressure of 
the air increased for a few minutes till the temperature 
falls. The nitration being finished, a large earthenware 
tap at the bottom of the tank is opened, and the nitro- 
glycerine charge allowed to flow away down a conduit to 
the separating house. The operation performed in this 
house is the separation of the nitro-glycerine from the 
waste acids. As the specific gravity of the nitro-glycerine 
is 1-6, and that of the waste acids 1-7, the form r floats 
upon the surface of the latter, which can be drawn off 
from below by a tap. The plant consists of a large tank 
fitted with a thermometer and a compressed air pipe, to 
stir up the charge, if necessary—that is, in case it should 
become too hot and show signs of decomposition. The 
waste acids are run away to another separator for further 
treatment, to remove a little more of nitro-glycerine they 
may contain, and are then treated in the nitric acid factory, 
for the separations of the acids, kc. The nitro-glycerine 
goes to the washing-house, where it is filtered and 
washed with water and a weak solution cf carbonate of 
soda till it will stand the Abel heat test satisfactorily; it 
is then ready for use. It generally requires some further 
treatment, such as drying, to remove the last traces of 
water, kc. Among the uses to which nitro-glycerine is 
put is the manufacture of cordite, and the New Explosives 
Company possesses a very complete plant for the manufac- 
ture of this material. Cordite consists of gun-cotton, 
nitro-glycerine, and a little vaseline. 

Until recently the composition of cordite was 58 parts of 
nitro-glycerine, 37 parts of nitro-cellulose, and 5 parts of 
vaseline, but lately the percentage of nitro-glycerine has 
been reduced to 30 per cent. Both the nitro-glycerine and 
the nitro-cellulose employed must be as dry as possible, 
and the nitro-cellulose should contain not more than 6 per 
cent. of mineral matter, and not more than about 10 
per cent. of soluble nitro-cellulose, and a nitrogen content 
of not less than 12°5 per cent. The dry gun-cotton is 
placed in an incorporating tank; this tank has a water 
jacket, and the nitro-glycerine is added, and the whole 
Senetel by hand until a perfectly homogeneous mass 
is obtained. The cordite paste is then transferred by a 
water jacketed incorporating machine,some of the acetone 
is added, and the machine is started; after some time 
the rest of the acetone—20 per cent. in all—is added, 
and the paste kneaded for three and a-half hours. At 
the end of this time the vaseline is added, and the knead- 
ing continued for a further three and a-half hours. 
During the kneading the acetone gradually penetrates the 
mixture, and dissolves both the nitro-cellulose and nitro- 
glycerine, and a uniform dough is obtained which 
gradually assumes a buff colour. During kneading 
the mass becomes heated, and therefore cold water is 
passed through the jacket of the machine to prevent 
heating the mixture above the normal temperature, and 
consequent evaporation of acetone. The mixture in the 
condition of a plastic dough is then placed in cylindrical 
moulds. The mould is inserted in a press, and the cordite 
is forced through a die with one or more holes. The paste 
is pressed out by hydraulic pressure, and the long cord 
is wound on a metal drum, or cut into lengths, in 
either case the cordite is now sent to the dryi ey 
and dried at a temperature of about 100 deg. Fah., from 
three to fourteen days, the time varying with the size. 
This operation drives off the acetone, and any moisture 
the cordite may still contain, and its diameter decreases 
somewhat. In the case of the finer cordite, such as the 
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rifle cordite, the next operation is blending. This process 
consists in mounting ten of the metal drums on a reeling 
machine similar to those used for yarns, and winding 
the ten cords on to one drum. This operation is 
known as “ten-stranding.” Furthermore, six “ ten- 
stranded” reels are afterwards wound upon one, and 
the “sixty-stranded” reel is then ready to be sent 
away. Every lot of cordite from each manufacturer 
has a consecutive number, numbers representing the size 
and one or more initial letters to identify the manufac- 
turer—these regulations do not apply to the Royal 
Gunpowder Factory, Waltham Abbey. The finished 
cordite resembles a cord of paar ye io and its colour 
varies from light to dark brown. It should not look black 
or shrivelled, and should always possess sufficient 
elasticity to return to its original form after slight bend- 
ing. Cordite is practically smokeless. On explosion a 
very thin vapour is produced which is dissipated rapidly. 
This smokelessness can be understood from the fact that 
the products of combustion are nearly all non-condensible 
gases and contain no solid products of combustion which 
would cause smoke. For the same muzzle velocity a 
smaller charge of ccrdite than gunpowder is required, 
owing to the greater amount of gas produced ; cordite is 
very slow in burning compared to gunpowder. For 
firing blank cartridges cordite chips, containing no 
vaseline, are used. 

The nitro-glycerine manufactured at Stowmarket is 
used for producing the various blasting compounds used 
in mining, &c., such as “ blasting gelatine,” “ gelignite,” 
“ gelatine dynamite,” and “ stowite.”” These compounds, 
with the exception of blasting gelatine, which is a mixture 
of soluble nitro-cellulose dissolved in nitro-glycerine, are 
all mixtures of nitro-glycerine, soluble nitro-cellulose, wood 
pulp, and nitrate of potash, in different proportions. A 
paste is made by dissolving the nitro-cotton in the nitro- 
glycerine with the aid of heat, and afterwards mixing in 
the other ingredients, either mixing in McRoberts’ 
machine or using one of Werner and Pfleiderer’s knead- 
ing machines. The explosive material in the form of a 
dough is then made into cartridges, wrapped in water- 
proof paper, and packed into wooden boxes. ‘“ Stowite”’ 
is a blasting explosive specially manufactured for use in 
coal mines, and is one of the explosives on the Permitted 
List, having passed the Home-office tests. It consists 
of 100 parts, of between 61 and 58 parts of nitro-glycerine 
with 5 to 44 parts of nitro-cotton, with not more than 20 
and not less than 18 parts of nitrate of potassium, and 
7 to 6 parts of woodmeal—with 5 to 15 per cent. of 
moisture. Up to this point its composition does not 
differ from gelatine dynamite, but it contains from 11 to 
13 per cent. of oxalate of ammonium. 

After the inspection of the various buildings devoted 
to the manufacture of stowite and the other high explo- 
sives used for blasting purposes, the visitors, after 
partaking of tea in the luncheon marquee, left at 5 o'clock 
for town in a special train. 








LITERATURE. 


A Text-book of Physics. Vol. III. Heat. By J. H. 
PoyntinG and J. J. THomson. C. Griffin and Co. 
Tse first two volumes of this treatise have been in the 
hands of students for some years; they deal with 
“Properties of Matter,’ and with “Sound.” The third 
volume, which has just been published, treats of Heat, 
and future volumes will expound Light, Magnetism and 
Electricity. That on Heat is in many ways the most 

interesting to engineers. 

The authors are well known for mathematical ability, 
and for boldness in attacking new complex problems 
involving difficult mathematics; but, as is amply 
evidenced by the methods and style of this text-book, 
they discourage any but advanced students skilled in the 
higher mathematics from studying physics by the mathe- 
matical method, and, in any case, insist that such study 
must be preceded by the acquisition of very considerable 
familiar knowledge of physical facts by direct laboratory 
experiment. There is comparatively little symbolic 
mathematics in the book, and what there is is of a very 
simple kind. There is a very considerable amount of 
mathematical and theoretical reasoning, but it is to a 
large extent expressed in ordinary, and not in symbolic, 
language. 

This is the first special characteristic of the book that 
strikes the reader. The second is the extremely patient, 
one might easily say leisurely, clear and simple manner 
in which are expounded all matters that are fundamental, 
and which, on that very account, are often despised and 
rapidly passed over as being too “elementary” to deserve 
the serious consideration of college students. There is 
here no hurrying on to exercises in algebra which are 
suited to trip up the victims in the examination hall. 
Instead, there is prolonged endeavour to establish clear 
and accurate understanding of the basic facts of physical 
nature. Along with this goes an almost equally pains- 
taking effort to prevent the scholar from imbibing a 
credulous faith in what has not really been proved, or for 
which there is no entirely conclusive evidence. The 
nature of the evidence is everywhere described carefully. 
This absence of dogmatism is the third noticeable virtue 
of the book. It is a virtue that it is exceptionally im- 
portant to cultivate among students of science in the 
present stage of our development. There are so very 
many theories about, which are to a large extent founded 
on hypothesis, that is, either on pure guesses or else on 
assumptions deliberately ps Rey for the express purpose 
of making the development of the theory easy, or, at 
least practicable, to the mathematician ; and the reasoned 
results of these theories are so often believed in, in for- 
getfulness of their imaginative bases, that corrective 
treatment in the direction of sturdy scepticism is much 
needed. The apparent endeavour of this text-book is to 
train students to judge of evidence for themselves, and 
to do so in a conservative manner, holding fast those 














things that are proved, and fencing them off very plainly 
from those that are only imagined to be probable. This 
is the only wholesome method of studying physics. 
Plunging about in oceans of mathematical deduction 
tends entirely in the other direction. The process of 
winning to a new mathematical result is more or less 
fatiguing, and at the end of it any doubts about the data 
are apt to be forgotten, and the truth of the conclusion is 
apt to be considered in strict proportion to the correctness 
of the mathematical work of deduction—a fascinating 
fallacy to those who have spent brain power in making 
the conclusion their very own, as a mother has made her 
child. How much of the high-flying physics of the 
present day is cherished as sacred, in consideration for, 
and out of deference to, the prolonged and arduous 
wrestling with integrals and differentials through which 
it has become a human possession! The prudent 
physical student never forgets that everything that is 
true in nature existed as actual physical fact before any 
human intellect was directed to its understanding. In 
artificial invention new arrangements, such as. triple- 
expansion steam engines and dynamos ai.d single-phase 
motors, arise by the operation of human intellect and 
theory ; but nothing of fundamental natural law. 

The fourth characteristic of the Poynting and Thomson 
text book is that it tells a great deal more about the 
actual methods that have been employed in physical 
research than about the numerical evaluation of the 
physical propertics of matter. Many samples of the 
numerical results of such investigation are, of course, 
quoted throughout the book; but the samples almost 
seem to have been judiciously selected with the purpose 
of displaying diversity rather than identity of result. 
The knowledge of such diversity must be particularly 
useful to the practical student in his efforts to form judg- 
ments of the relative merits of various modes of procedure, 
and probably also in giving hinf an idea of the actual 
variations in the properties of the common substances 
going under standard names, but really varying consider- 
ably in chemical composition and in physical structure. 
But the lack of tables of the numerical values of these 
properties for long lists of substances will prevent the 
book being used as a book of reference by engineers and 
such like technical workers. These latter want an 
authoritative statement in a single figure of the measured 
value, and it does not matter whether they get it from 
the Pope of Rome or from the National Physical Labora- 
tory; they believe it, and use it in their commercial 
estimates and designs with equal readiness and equani- 
mity, whatever be its source. This is written neither in 
anger nor in contempt of the busy commercial technical 
man; it is written in ~~ regret that he has, too seldom, 
time to understand what he is driven to do in his daily 
task. From this point of view this text-book may rightly 
be regarded as a guide in training the scholar to good 
method in physical investigation, even more than asa 
source of informatlon respecting the ascertained results 
of such research. 

Nevertheless the authors, as already mentioned, do noi 
at all eschew theory. In elementary outline a large pro- 
portion of most recent theory is explained, but always 
under this condition, that whatever is supposititious in the 
theory is prominently and carefully stated to be so. A 
review of a book of this character, and written for the 
purposes above mentioned, is not the place to express 
agreement with, or dissent from, any of the theories 
expounded. In fact, the text-book explains rival theories 
with equal conscientiousness and impartiality. Its 
evident aim is to make elementary students acquainted 
with the general bearings of the theoretical ideas at 
present common in the scientific world. 

All parts of the book have not been revised with equal 
care, although misprints are rare. Near the foot of page 
80, ({—20) appears instead of (¢—20)?; near the foot of 
page 148 the sign of the square is again omitted, as also 
near the foot of page 144; while on this last page we 
find in another place z* printed for z?, and on page 276 
we see the strange assertion that gravitation energy 
equals mass (instead of weight) multiplied by level above 
zero, this error being repeated. On page 144, in 
making an estimate of the mean free path of a mole- 
cule of gas, it is assumed that (1—NAms*) is “very small 
—as we must suppose.” This is the ratio of area in any 


although this is, of course, necessarily less than unity, 
the whole investigation proceeds on the assumption that 
it is not small, but less than unity by only a minutely 
small fraction. Here the mathematics appear to require 
revision. Students will find this chapter on the “Kinetic 
Theory of Matter” a useful résumé of the present 
prevalent ideas. Those on “Change of State” treat 
ably of a subject of great importance to engineers and 
metallurgists, and one on which we are too often content 
with extremely superficial knowledge and slipshod ideas. 
The chapters on Radiation are reticent on the subject of 
recent speculations, and treat of radiant energy alone, 
while no suggestions are indulged in as to what radiant 
energy is or what forms it may take. It is definitely 
stated that what is commonly termed radiant heat is not 
heat in the process of radiant transmission; and it is 
held that various forms of radiant energy differ only in 
wave-length and in periodicity. A short chapter on the 
Theory of Exchanges confines, as is usual in text-books, 
the application of this theory to radiation. We have 
never understood why it should be so confined, or why it 
should not be applied, with proper special modifications, 
to each special mode of energy transmission—to conduc- 
tion, for example, and to mechanical stress and transfer- 
ence of momentum. The latter part of the book is 
devoted to mathematical Thermodynamics, and follows 
the usual course, basing upon Carnot reversibility and 


the 3 definition of entropy. 


No notice is taken of the recent entropy controversies 
in which Mr. Swinburne did useful service in revivin 
attention to the evident fact that all heat con- 
duction takes place along a descending temperature 








cross-section free of molecules to the whole area, and, | 





gradient, and that, therefore, all conduction involves 
increase of entropy, and that, therefore, all operations 
involving conduction of heat are, in respect of this con- 
duction, and in so far as they depend upon the conduction, 
strictly and entirely irreversible. This seems regrettable, 
as mathematics applied to the true and fundamental law 
of irreversibility are peculiarly fruitful in useful results, 
whereas the mathematics of the artificial doctrine of 
reversibility lead to little else than lengthy dissertations 
upon scientifically uselecs, and technically harmful, 
* porous plugs.” 


SHORT NOTICES. 


The Modern Asphalt Pavement. By Clifford Richardson, 
London : Chapman and Hall, Limited. Price 12s. 6d. net.— 
This book is devoted entirely to the subject of asphalt paving, 
and contains a large amount of information. ‘here are nine 
ag and these are again sub-divided into 28 chapters. 

he first three parts deal with the base and intermediate 
course; the minerals constituting the“surface mixture ; and 
the native bitumens in use in the paving industry. In Part 
IV. the author enters into the technology of the subject, and 
gives much useful information and data in tabular form. In 
Part VI. the physical properties of asphalt surfaces, including 
radiation, expansion, contraction, and resistance to impact, 
are discussed. Attention has also been paid to the drawing 
up of specifications. After this, the author gives the merits 
of modern sheet asphalt pavements, and states the reasons 
for their defects and deterioration. The last part contains 
a description of how the work should be controlled. The 
author, who is director of the New York Testing Laboratory 
at Long Island, and who was for some time inspector of 
asphalts and cements of the district of Columbia, has had 
exceptional opportunities of making a thorough study of 
this subject, and the results of his investigation which are 
embodied in this book should prove of interest to engineers 
connected with this branch of their profession. 4 


Duncan’s Manual of Tramways, Omnibuses and Electric 
Railways of the-Umited Kingdom and the Foreign and 
Colonial Companies that are Registered in England. London : 
T. J. Whiting and Sons, Limited, 7a, South-place, E.C. 
Price 5s.—This is the twenty-eighth annual.edition of Dun- 
can’s Manual of tramways, omnibuses and electrical railways 
of the United Kingdom and the foreign and colonial com- 
panies that are registered in this country. The names of 
the directors, secretary, manager, auditor, solicitor, and the 
registered offices of the different companies are given, 
together with an analysis of the revenue account for the 
years ended the 3ist December, 1903 and 1904. A list is 
given at the end of the manual, which is arranged in the 
alphabetical order of names, of accountants, auditors, 
chairmen, directors, engineers, managers, secretaries, solici- 
tors, surveyors, town clerks, and treasurers, who are 
connected with tramway companies, corporations, or working 
tramways. This directory is well arranged, and the classifi- 
cation is good. 


Mexico— Yesterday and To-day—1876-1904. By Bernardo 
Mallen. Can be obtained from the Mexican Consulate, 
Broad-street House, E.C.—This small book has been written 
in order to show the growth of trade in Mexico during the 
last twenty-eight years. Information is given regarding the 
postal service, telegraph and cable service, railroads, railroad 
policy of the Mexican Government, international commerce, 
import and export trade, mineral and agricultural exports, 
international -navigation, manufacturing industries, and 
comparative statistical synopsis, 1876 to 1903. The history 
of the country and other matters of public importance 
are also dealt with. The work is practically-a compilation of 
interesting statistics, which’ clearly show the wonderful 
progress this State has made within the last few years. 


An Inquiry into, and an Explanation of, Decimal Coinage 
and the Metric System of Weights and Measures. By Edwin 
Anthony, M.A., J.P. London: Geo. Routledge and Sons, 
Limited. Price 2s. 6d.—The second edition of this book has 
just been published, the salient features of which remain the 
same as in the first. One or two interesting additions have 
been made. Among.these may b2 mentioned the opinion of 
Mr. Andrew Carnegie on this subject, Extracts from ‘‘ The 
Metric Fallacy,’’ by Halsey and Dale, a work which has only 
recently been published, have also been inserted. A list of 
countries which use the decimal coinage system, together 
with the date of introduction, which appears for the first 
time, have been inserted in support of the author’s proposals 
for the adoption of decimal coinage in this country. 
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The Crystallisation of Iron and Steel. By J. W. Mellor, D.Sc. 
London: Messrs. Longmans, Green and Co. Price 5s. net. 


Contribution a4 l’Etude de la Fragilité dans les Fers et 
les Aciers: Memoires Originaux et Reimpressions. Paris: 
Rue de Rennes, 44. 

Technische Messungen Insbesondere bei Maschinenunter- 
suchungen. By A. Gramberg. Berlin: Verlag von Julius 
Springer. Price 6 marks. 

Fire Tests with Partitions. Red-books Nos. 92 and 93. 
Published by the British Fire Prevention Committee, 1, 
Waterloo-place, Pall Mall. Price 2s. 6d. each. . 








A New Torrepo Boat.—The first-class torpedo boat Kaiman, 
built for the Austro-Hungarian Government by Yarrow and 
Co., was launched at Poplar on the 2nd inst. She is the 
first of a special type, the authorities in Vienna having 
determined to completely reorganise their torpedo flotilla upon 
most modern lines. The Kaiman will be propelled by a single 
screw. ‘The machinery will be similar to that.adopted in the 
Austrian destroyer Huzzar launched on the 31st ult., the difference 
between the two types of vessel being that the destroyer will be 
fitted with two sets of machinery, while in the torpedo boat 
there will be one set, the machinery in the two classes being 
identical, the object of which is to secure interchangeability 
throughout the torpedo flotilla to the fullest possible extent. 
This system will enable repairs: and - renewals to be executed 
with the greatest possible promptitude, which in time of war must 
clearly be a matter of the first importance. A large number of 
these vessels are- being constructed in Austri3, the Huzzar and 
Kaiman, built- by Messrs. Yarrow, serving as patterns. The 


8 | design of both types will be generally similar. to’ corresponding 
~ or 





vessels built by the same firm for the, Navy, subj: 
improvements which recent experience has indicated as desirable. 
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THE TRANSPORTER BRIDGE AT DULUTH. 


THE only bridge of the ‘‘ transporter ’’ type as yet built in 
the United States is at Duluth, spanning a ship channel 
through a narrow strip of land which separates Lake Superior 
from the Jake or lagoon forming the harbour of Duluth. This 
structure was completed in the winter of 1904. A general 
view is given herewith. It has been reproduced from a 
photograph taken on the 5th of May last. The erection of 
the bridge was qarried out on the cantilever system. On each 
side of the channel is a concrete breakwater. Since the con- 
struction of the channel several plans for lift bridges, swing 
bridges, and tunnels have been proposed, to connect the 
severed district with the city, but the cost of tunnelling was 
too great, andthe United States War Department—controlling 
all navigable channels—refused to sanction any bridge, as 
vessels must have an unimpeded passage owing to the rough 
water in storms and to the importance of the traffic, as over 
8500 large vessels pass in and out annualiy. Having seen the 
published drawings of the transporter bridge at Rouen, Mr. 
McGillvray, city engineer of Duluth, conceived the idea of 
utilising this design for the crossing of the ship channel. 
After considerable delay the project was authorised, and 
definite plans were made by Mr. C. A. P. Turner, consulting 
engineer. 

‘The channel is 325ft. wide, and the clear span between the 
front columns of the steel towers is 395ft. The clear height 
from the water-line to the bottom boom of the overhead 
structure is 135ft. There are two riveted trusses, 34ft. apart, 
which rest on steel towers. They are of the Pratt type, with 
curved top booms, and with intermediate ports or hangers 
supporting the bottom booms between the main panel points. 
The bottom booms are of box section, open at the bottom, 
with inside flanges supporting the carrying rails for the 
trolley. The trusses are designed to carry—in addition to 
their dead load of 330 tons—a live load of 120 tons, compris- 
ing the car, trucks or trolleys, hangers, machinery, &c. With 
the assumed wind load of 501b. per square foot, the live load 
would be taken entirely off from the leeward truss and con- 
centrated on the windward truss, so that it was necessary to 
design each truss to carry the entire live load. The stresses 
due to suddenly starting or stopping the car were carefully 
considered, and temperature stresses due to a variation of 
150 deg. in temperature are provided for. The lower booms 
are carried across the towers, so that at each end of its 
journey the car lies between the side posts of the towers. 
Expansion is therefore provided for by allowing one tower to 
move, each of its four posts resting on a nest of rollers. 

The car is 33ft. by 50ft., with a central roadway 17ft. wide 
and 50ft. long. The footwalk on each side is roofed over for 
a length of 30ft. at the middle to form a shelter house or 
cabin. It is designed for a live load of 100 1b. per square foot 
and for a 20-ton electric tram-car. It is attached to riveted 
hangers braced together to form a tower, and the direct 
attachments of the car to the hangers are short suspension 
links to absorb any shock in stopping the car. The upper 
ends of the hangers are attached to the frames of eight 
trolleys, four on each side, running on the rails inside the 
lower booms of the trusses. Each truck has four flanged 
wheels, 15in. diameter, fitting so closely in the boom that 
they cannot jump off the rails. The travelling frame or 
tower is so stiff that the maximum sway during a gale does 
not exceed Zin. 

A wire cable, anchored at each end of the overhead struc- 
ture, is led through the bottom boom and down through the 


trucks and hangers, passing around a wheel at the side of the | 


car. This wheel is driven by a 50 horse-power electric tram- 
car motor, under the floor of the car. The cable is supported 
along the boom by grooved wheels in pivoted hangers, which 
swing aside to let the trucks pass, and then swing back to 
catch the rope. The normal speed is about four miles an 
hour, but to provide for emergency and for more rapid travel 
in case of necessity two duplicate 50 horse-power motors are 
used. There is also a hand operating gear. There is a tram- 
way controller on the car, operated by the attendant. The 
trip can be made in 40 seconds, and the car makes a round 
trip at intervals of 15 minutes. It has carried 34,000 people 
in one day, besides wagons, tramcars, &c. 

As falsework could not be placed in the channel during the 
season of navigation, and as storms and ice in winter would 
have rendered any falsework liable to destruction, it was 
determined to erect the structure on the cantilever system, 
as already mentioned. 


. ball bearings. 


' which is fixed to the frame by means of brackets. 
| attachment also consists of a tool and pointer, the distance 


AN AUTOMATIC SCULPTURING MACHINE. 


A NEW machine, by means of which it is possible to repro- 
duce models in stone, granite, or marble, from plaster casts, 
has just been constructed by the Automatic Sculpture 
Syndicate, Limited, of 62 to 64, Sumner-street, Southwark. 
The apparatus is of considerable size, and is claimed to be the 
largest that has yet been constructed for this purpose. It is 
capable of taking models up to 12ft.in height and 6ft. in 
diameter. Not only can it be used for this work, but it is 
also possible to produce spiral pillars and other ornamental 
masonry designs. 

The machine works on the following general principle :— 
The plaster cast which is to be copied is placed upon a round 
table, and a short distance away, about 3ft., the rough 
material is mounted on a similartable. Both the tables can 
be rotated, when necessary, at the same speed. By this 
means the different sides of the model can be brought 
in front of the cutter. They can also be raised or lowered. 
The material is cut by a tool similar to a reamer, which is 
guided by a ‘‘pointer.’’ The pointer and the tool are the 
same distance apart as that between the centres of the two 
tables, and they are so arranged that their relative move- 
ments exactly correspond ; that is, if the pointer is raised an 
inch, the tool also rises that amount. If the motion is sideways, 
the tool moves the same distance in the same direction. 
Consequently, by following the profile of the model with the 
pointer, the tool cuts away all unnecessary stone of the rough 
material, leaving a general outline exactly similar to that 
of the model. 

A smaller tool, which runs at a much higher speed 
than the one just referred to, is used for finishing. This 
cutter works in a similar manner to the other. The 
machine can be said to consist of two main parts, 
the first a frame for holding the model and material to 
be worked, and the other a part for carrying the cutting 
mechanism. The former consists of a massive rectan- 
gular-shaped iron platform, through the corner of 
which pass four circular hollow steel columns which act as a 
guide for the vertical motion of the platform. The latter is 
raised by means of two large screws driven by power, and the 
speed can be altered to suit the requirements of the operator. 
This platform is provided with two circular tables, one for 
carrying the cast and the other for the model. They are 
spaced 5ft. Gin. between their centres, and are mounted on 
Each table is capable of supporting a load of 
20 tons. They can be rotated by means of gearing, which is 
situated underneath the platform, and are so geared together 
that the movement of one is exactly reproduced in the other. 
The speed of rotation is regulated by means of a friction 
disc. The mechanism for raising and lowering the plat- 
form and for rotating the tables is driven by electric 
motors. The second part, or roughing apparatus, is driven 
by hydraulic power, and consists of a massive frame on which 
the roughing tool and pointer are mounted. The two are so 
connected together that any movement of the latter trans- 
mits exactly the same motion to the cutter. As the pointer 
is moved about in contact with the profile of the cast, 
the cutter produces the same outline in the stone. 
With regard to the hydraulic part of the machine, three 
cylinders, with water at both sides of the piston, are placed 
underneath the frame and control the movement of the head- 
stock on which the pointer is mounted. These cylinders in 
their turn are actuated by four valves whose regulating 
mechanism is in contact with the pointer of the spindle in 
such a way that by even slightly moving the pointer in the 
direction it is wished to move the cutter, the correct valve or 
valves are opened, and the tool immediately responds in 
exactly similar mantler. The cutter itselfis fixed at the end 
of the spindle of a motor running at about 1200 revolutions 
per minute. 

After the model has been roughed out it requires to 
be finely worked by means of a ‘‘finishing cutter.’’ This 
cutter is situated at the opposite side of the apparatus 
to the ‘‘ rougher,”’ and is fitted to a ‘‘ swinging worse 

is 


apart being the same as before, and the principle of action is 
also similar. The attachment can swing in a nearly hori- 


| zontal plane, and can be moved sideways, thus full command 


over the work is obtained. The cutter spindle runs at 3400 
revolutions per minute, and is driven by a circular belt from 





countershafting placed above the machine. The machine is 
capable of doing a large amount of work, and the reproduc. 
tions are well finished, and exactly the same size as the 
casts. 








CiviL AND MEcHANICAL ENGINEERS’ SocieTy.—This Society 
is paying a visit to the South-Western Railway Company’s Works, 
Nine Elms, 8.W., on Thursday, 15th June, 1905, at 2.30 p.m. 

Licht Motor VAN TRIALS.—We have received from the Secre- 
tary of the Automobile Club provisional regulations governing the 
trials of self-propelled light delivery vans, which are to be held 
next autumn, The tests will comprise thirty days’ service of each 
vehicle, and cg pen examination by the ju The length 
of the daily run will vary according to the class of vehicle. There 
will be four classes, as follows:—Class A, to carry a load not 
exceeding 5 cwt., daily approximate mileage 80 ; Class B, to carry 
a weight exceeding 5 cwt. and not exceeding 10 cwt., with a similar 
mileage ; Class C, to carry over 10 cwt. but not exceeding 1 ton, 
and to cover a daily run of 60 miles; and Class D, to carry over 
1 ton and not more than 14 tons, the daily itinerary being 60 miles, 
The last day for receiving entries is August 23rd next. 

INCORPORATED ASSOCIATION OF MUNICIPAL AND County EN- 
GINEERS.—Notice is given that examinations will be held at the 
Central Technical School, Liverpool, on Thursday, Friday, and 
Saturday, October 5th, 6th, and 7th, 1905, and, provided a suffi- 
cient number of entries are received, at Glasgow on Thursday, 
Friday, and Saturday, October 12th, 13th, and 14th, 1905, when 
Scottish Law will be substituted for lish Law. Applications 
(preliminary) must be made on the form issued with the syllabus 
on or before July Ist, 1905. Intending candidates whose prelimi- 
nary applications have been passed by the Council, or who have 
previously sat for the examination, must send in their “‘sitting” 
form on or before August Ist, 1905. No fee is to be sent with the 
preliminary appli pplications will be ted in order of 
priority as far as accommodation permits. 

A New Gauce Guiass.—The weak points in gauge glasses is 
frequently their inability to stand variations of temperature and 
successfully resist the corroding effects of the chemicals employed 
to prevent the incrustation in boilers. The ‘‘ Titan” tube, 
made by Guilbert-Martin, of 9, Edmund-place, Aldersgate, E.C., is 
claimed to be free from these defects. It has been tested by 
Messrs. Kirkaldy, and withstood immersion in boiling oil at 364 deg. , 
and subsequent plunging in cold water at 32 deg. without crack- 
ing. The materials which enter into its composition are said to 
protect it from corrosion, especially at the ends, a feature which 
other gauge glasses do not possess. One of these glasses sent for 
our inspection has a peculiar tint at the ends, which is produced 
during the process of fusing, and is a distinctive feature of the 
glass. 

THE ANTI-SIDE-SLIP TRIALS.—The anti-side-slip trials promoted 
by the Cyclists’ Touring Club, and which have for their object the 
discovery of a means whereby the side-siip to which the ordinary 
bicycle is subject, may be prevented, will commence in London on 
Tuesday next at noon. The ground chosen is the Cadogan Garage 
Sydney-street, Chelsea, where a treacherous surface composed of 
Thames mud and soft soap will be laid down forthe purpose. The 
first test will probably consist of riding and manceuvring upon this 
specially prepared surface, but in case the device comes succe3s- 
fully through this ordeal, further tests upon wet and dusty roads 
may be imposed, and the loss of resilience—if any—due to the use 
of the device will then be estimated. A test for endurance may 
also be determined upon. The Cyclists’ Touring Club has set aside 
£400 for the purpose of carrying out these experiments, and pro- 
viding the winners with substantial money prizes, and all cyclists 
will unite in the wish that success may attend its efforts. 

Unitep States NAVY AND THE PreEss.—It would appear that 
the United States naval authorities are taking a leaf out of the 
Japanese book in refusing newspaper correspondents permission 
to be aboard vessels engaged in naval manceuvres which are to 
take place in Chesapeake Bay. In reply to all applications the 
Secretary of the Navy has written saying that ‘“‘ The development 
of warfare includes now so many features concerning which 
secrecy is essential to their ultimate value that it is no longer per- 
missible to give to the world at large indiscriminately the results 
of exp2riments and trials. Such information must be edited by 
proper authority before it is issued for publication. The carefully 
prepared rules for combined army and navy manceuvres approved 
by the War and Navy Departments, May, 1904, recognise this 
restriction by explicitly prohibiting otficers of the army and navy 
from making public any information relating to them.” 

A Comretition.—Having regard to the fact that the setting and 
resetting of diamonds for cutting p es involves the use of an 
alloy, consisting of tin and lead, the handling of which has been 
ascertained to produce lead-poisoning, the Government of the 
Netherlands has decided to open a competition. A prize of six 
thousand florins will be given to anyone who can prepare a medium 
for the setting and resetting of diamonds to be cut, such that its 
use will produce no injurious effects on those handling the same. 
Moreover, there must be no elaborate alterations in the method now 
in use. ‘The following requirements must be fulfilled :—(1) The 
medium or method must be practicable for all sizes and shapes of 
diamonds in the following branches of the diamund industry, viz., 
brilliants, roses, and so-called non-recoupés, now being cut in the 
Netherlands. (2) The application must be such that it can easily 
be learned by the workmen at present employed, while the setting 
and resetting must not require more time, or very little more. (3) 
The application and use must not entail considerable pecuniary 
outlay. A committee of experts will consider the answers, which 
can be written either in Dutch, English, French, or German, and 
must be accompanied by samples or objects, to enable the Com- 
mittee to form an opinion as to the practical value of the invention. 
The answers must be sent, duty paid, before January Ist, 1906, to 
Prof. Dr. L. Aronstein, chairman of the Committee, Chemical 
Laboratory of the Polytechnic School, Delft, Holland. 


INCORPORATED MUNICIPAL ELECTRICAL AssOcIATION. — Tho 
tenth annual convention of this Association will be held in 
Edinburgh, Glasgow, and Aberdeen from June 27th to July Ist. 
The meeting will be opened at the North. British Station 
Hotel, Edinburgh, on Tuesday, the 27th inst., at 10 a.m., when 
Mr. Frank A. Newington will deliver his presidential address. The 
following papers will then be discussed :—‘‘ Load Factor: Its Effect 
upon an Electricity Station,” by Councillor Sinclair, Chairman 
of the Electricity Committee, Swansea; and ‘‘Street Lighting,” by 
Mr. E. E, Hoadley, Chief Electrical Engineer, Maidstone. In the 
evening there will be a reception in the City Chambers by the Lord 
Provost, magistrates, and council. On Wednesday there will be a 
meeting at 10.30 a.m. at the hall of the Institute of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow, when the 
following papers will be read and discussed :—‘‘ Notes on Costs and 
Tariffs for Electric Supply,” by Mr. H. Kilgour, Chief Electrical 
Engineer, Cheltenham; and ‘The Supply of Electricity in 
Industrial Areas from a Municipal Point of View,” by Councillor 
Hodgson, Deputy Chairman, Electricity Committee, Salford. 
Various power and sub-stations will be visited during the after- 
noon. On Thursday the members will again assemble at the North 
British Station Hotel to hear and discuss the following two 

rs:—‘‘ Extensions to Outlaying Areas,” by Mr. A. B. 
ountain, Chief E‘ectrical Engineer, Huddersfield; and ‘‘ Free 
Wiring and Supply on the Prepayment System,” by Mr. A. R, 
Sillar, Chief Electrical Engineer, Colchester. In the afternoon 
members will make independent excursions, and in the evening the 
Association dinner will be held at the North British Station Hotel 
at 7.30, On Friday the annual general business meeting will be 
held in Edinburgh, and on Saturday various places of interest will 
be visited in and around Aberdeen, including the electricity works 
and car repairs depdt. 
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THE LIEGE EXHIBITION. 


COLLIERY EXHIBITS. 


Tue German section of the Liege Exhibition is chiefly 
interesting on account of the extensive exhibit of the 
Rhenish-Westphalian Coal Syndicate, representing an 
output of 75 million tons of coal per annum. A 
large working model shows the manner in which 
coal at the Saarbriicken-Heckel colliery is conveyed 
from a vessel te the railway wagons. ‘Tubes are let 
down into the hold, and the coal is drawn up them by 
an exhausting air pump, and then allowed to fall through 
the curved ends into a hopper which tips it into small 
wagons. The latter are moved horizontally up to the 
railway by a haulage rope driven electrically, the sides 
opening and again closing automatically. An overhead 
traveller permits of loading the wagons at different points 
of the line, and a crane is provided for stocking the coals 
not loaded into wagons. There is a complete working 
model of the electric winding plant at No. 8 pit of the 
Dablbusch colliery. The arrangement for warming the 
air entering a downcast shaft at the same colliery, so as 
to avoid the inconvenience of ice, is also shown by a 
model. A very graphic model illustrates the effect of a 
firedamp explosion, and the rescue of a miner by means 
of an appliance calling to mind the diver’s dress; and 
another model shows the metallic timbering of a working 
place, with its face and the gobbing, or packing, for 
replacing the coal taken out. There are also models of 
several pumping engines—the Kaselowsky hydraulic 
engine; the Riedler electric express; and a high-pressure 
centrifugal pump, driven directly by an electro-motor. 

In the Belgian Industrial Court the united companies 
of Mariemont and Bascoup, whose model collieries, 
frequently visited by English engineering societies, 
together have an output of 1,128,000 tons per annum, show 
reproductions to ;4, scale of their various plants, one of 
them illustrating the method of directly tipping out to 
spoil the rubbish brought up in mine tubs and led by 
an endless chain to a series of tumbling toms, which are 
pushed forward as the heap increases. Another model, 
to #y scale, shows the arrangement for loading coal on 
to vessels at the Bellecourt Quay. Each railway wagon 
carries five cases, which are raised, one after the other, 
by a winch, and moved forward alongside the vessel. 
Though this method may appear slow, it has the great 
advantage of preventing breakage. There are also models, 
many of them made by the pupils of the Morlanwelz 
Ecole Industrielle et Professionnelle, showing the head 
gear of a shaft, a Riedler electric express pump, a Cornish 
umping engine, and a balance lift for saving time in 
oading a mine cage with twelve tubs simultaneously. 

The Société des Charbonnages Belges, which raised 
727,690 tons last year, being the maximum output of any 
single colliery in Belgium, and where is situated the 
Government testing station for explosives and safety 
lamps, shows a vertical section of the deposit and a com- 
plete collection of miners’ tools. 

The Association Houillére du Couchant de Mons has 
an elegant and instructive stand, especially as regards a 
study of its deposit, with specimens of its various pro- 
ducts. At its works the coke of 246 out of 403 ovens is 
quenched by a layer of ashes, instead of by water, as 
usual, so that it contains less than 1 per cent. of humidity. 

The important exhibit of the combination of non- 
syndicated collieries in the Liege coalfield is interesting 
on account of tke novel appliances shown by working 
models—that of Abhooz for automatically tipping tubs of 
rubbish out to spoil in the same manner as at gold mines; 
that of the Lefévre system of screening and washing, 
capable of dealing with 35 tons per hour, while making 
seven sizes; that of Hasard, showing the Henry system 
of washing by hydraulic power ; and finally that made by 
M. Poppe, of Ghent, showing a coal-loading arrange- 
ment, in which a 10-ton wagon of unscreened coal is 
emptied by a hydraulic tippler, but the screened coals is 
deposited gently in cases at the bottom of a vessel. 

The Levant du Flénu Company has on view a drawing 
of its remarkable screening me the most complete and 
elaborate in Belgium, capable of dealing with 300 tons 
per hour; four tipplers working independently one after 
other. The coal is first divided into different sizes that 
are picked separately, and then re-united in the desired 
proportion exactly regulated, the shale being removed 
automatically. 

The Societé de Gorcy, which raises about 100,000 
tons per annum, shows a model of Coppée coke ovens 
with the Méguin arrangement for compressing the coal 
before charging into the oven, thus giving a higher yield 
of better coke from coal otherwise less suitable for coke 
making. 








_THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The thirty-second annual meeting will be held at 
Norwich, on Thursday, Friday, and Saturday, June 22nd, 28rd, 
and 24th, 1905. On the Thursday, June 22nd, at 9.30 a.m., there 
will be the annual general meeting of the subscribers to the Orphan 
Fund in the Committee-room at the Technical Institute ; at 
10 a.m., Council meeting in the Committee-room, Technical 
Institute ; and at 10.30 a.m., annual general meeting in Room 
No, 16 at Technical Institute, welcome by the Mayor, Sheriff, and 
Corporation, annual report of the Council, presentation of 
premiums, election of honorary district secretaries, election of 
auditors and scrutineers, presidential address, The following 
papers will be read and discussed :—(1) ‘‘ Suggested Amendments 
to the Model Building By-laws for New Streets and Buildings,” by 
A. D. Greatorex, West Bromwich; (2) ‘‘ Administration by Muni- 
cipal Engineers,” by E. J. Elford, Southend; (3) ‘Armoured or 
Reinforced Concrete,” °y P. H. Palmer, Hastings ; (4) ‘‘ Reinforced 
Concrete Piling,” by A. R. Galbraith, graduate, Portsmouth ; 
(5) ares of ox 8s for Modern Traffic,” C. H. 

r, imbledon; (6) ‘Tramway Materials,” by 7. Owen, 
graduate, Colchester ; (7) ‘‘ Water Supply of Cromer,” by T. 
Pritchard, graduate, London. The pean; » eal will be held at 
Blackfriars Hall at 7 p.m. On Friday, June 23rd, the reading and 
cohieaies S the “0 ay aap ae segs or various excursions 

ions made n lay, June i 

excursion to Broadland, " fo ee 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





IS SPEED CONTROL ‘WORTH WHILE?” 


Sir,—So much is being said and written on the subject of 
variable speed motors just now, that the engineer in charge of 
electric power plant may be expected to have arrived at an ‘‘almost 

rsuaded” stage. The changing conditions under which he finds 

is machinery must be run—due chiefly to the use of the new 
high-speed tool steels—have, of course, very much increased the 
power which can be applied to his machine tools. This brings 
him to a Fay when he must consider the possibility of direct 
driving. The increasing practice of designing tools for direct 
driving, and the many advantages of this method of working, are 
so well appreciated that the days of group dgwing of what may, 
under the new conditions, be called fairly heavy lathes, &c., can 
be said to be ending. There are other machines than lathes, 
however, which may be, and often are, driven directly by motors. 

In many of these the speed control and range of variation could 
be much increased with good results. The simplest and best way 
of doing this is undoubtedly by regulating the speed of the motor. 
When the engineer comes to consider the question, however— 
having the machine with its constant speed motor already fixed— 
he finds that to-give it enough range to be of use, there is 
very little he can do except to buy a new and expensive variable 
speed motor and switchgear, which will enable him to increase the 
motor speed. But if he wants a large speed range he must also 
have an armature rheostat, and this, if he be an electrician, he 
knows is such a money waster that it cannot be entertained. 

The writer, having had a considerable experience in the driving 
arrang of ine tools, is convinced that the machine-shop 
man does not by any means fully realise all that the electrician 
might do for him, and the importance of being able to effect rng 
and rapid variations of speed in his machinery. How this may 
effected without any and specially designed, but with 
the standard ready-made variety of motor, and the surprising 
results obtainable, he proposes giving an instance from his own 
experience to show. . 

The machine used as an example was one of several which had 
been specially designed for a certain operation, which, it is only fair 
to say, turned out to require much more delicate handling than 
was anticipated. 

This was on account of Copan mild nature of the steel 
being worked. Although, had this been quite understood to begin 
with, it. might have been possible to design a machine with a 
sufficient range of gearing, the machine, of course, had to be taken 
as it stood by the electrician. The result obtained was certainly 
better, and was more cheaply effected than it could have been by 
any mechanical alteration of its design. Its work was the boring 
and reaming of coned holes 3hin. opening in rectangular steel 
boxes, The limit of accuracy was given at -003 mm., so that the 
work had to be very carefully done. 

As designed, the machine had two geared speeds, giving 60 and 
80 revolutions per minute of its spindle, with the motor at a 
constant speed of 800 revolutions per minute. It was intended 
that the holes should be trepanned out at 80 and finished at 60 
revolutions per minute. When put to work, however, this would 
not answer at all, The trepanning could be done at 100, but the 
reaming was nearly four times as quick as could be used. What 
was required, then, was to increase the speed of the motor to 1000 
revolutions per minute for the one, and to reduce it to 
revolutions per minute for the other operation. How this was 
effected, is another story but it may be mentioned that a three-wire 
system giving unequal pressures was installed, and that current at 
400, 300, and 100 volts was thus available. 

Matters were so arranged, therefore, that whilst the motor field 
was kept always excited at 400 volts, its armature could be plugged 
across the 400 volt side for trepanning, or on the 300 or 100 volt 
sides for reaming. 

This was successful, and the machine could then do the work, 

Supposing that this reduction of the speed could not have been 
obtained, three other machines would have been required to be 
specially designed to keep this one working, and a good deal of 
time would have to be lost in ane and 're-setting the work, 
each piece having 19 holes to be bored. That this great increase 
and reduction in the speed could be effected, speaks for the 
adaptability of the electric motor, and that it could be done 
without any waste of power, shows the value of a three-wire 
system of distribution of electricity, as even so far, an otherwise 
useless machine had been brought into useful operation, and a 
considerable saving of time effected. This is to say nothing of the 
saving of the capital outlay for the other three machines, which, 
had they been provided—with the necessary alterations of design— 
would have put this particular operation out of step with the other 
departments of the works, so that all the four must have been 
standing idle a great proportion of the time. The machine shop- 
man was well satisfied, and the machine was put into regular home 
Watching it at work from day to day, it occurred to the writer 
that a good deal of time was lost when the motor was arranged for 
slow speed running on the reaming operation, in the various adjust- 
ments, running the cutter bar inand out, moving the headstock 
and table, &c. A simple controller switch gear was therefore made, 
by means of which the operator could have direct and instant 
control of the motor speed by changing the armature at will from 
one to the other pressures of supply, and thus altering its speed 
without any pause, to any value between 198 and 1230 revolutions 
per minute. In this way, whilst the actual cutting could still be 
done at 198 revolutions per minute, all the other parts of the 
operation could be worked at 1230 revolutions per minute. 
Although the longest of these movements only took about two 
minutes, this one had to be repeated 40 times for each piece of 
work, so that when this time was reduced to about 18 seconds it 
will be seen where the gain came in. Thespeed could be fixed at 
any point desired by one movement of the controller, and the 
operator having the switch fixed to the machine had the most com- 

lete command over it, without the use of any of the clutches and 
evers. The alteration, including the making of the switch gear in 
the works, cost about £5. It could not have been made in any 
other way, no shunt-controlled motor would have given the range 
required. Was it worth while? A consideration of the table given 
below will show that it was. 





Machine as Designed— Usable only for Trepanning. 
ke. aC Ce ee ee eres, 
Apmatase weltage «. 1... 3. ce ce ct ee te 
Motor speed .. .. .. 

Spindle speed .. .. 80 

Time for 19 holes 63 heurs 


Machine Fitted with Pluaboard for Armature, 


Trepannin Reamin 
Field voltage.. .. .. .. .. 400 > o oe . 
Armature voltage .. .. «« @O .. we w « 1 
Me NI cc ke cece CU ee oe ae oe. ee 
Spindlespeed .. .. .. .. Stic. Ste" a oe 


yo) A eee oe 6}hours .. .. 1&3 hours 
Time taken to complete one piece containing 19 holes = 24} hours. 


Machine Fitted with Controller—Range 198—1230 Revolutions 


per Minute. 
Trepanning Reamin; 
Field voltage .. .. .. o P00 oo ce 800 o 
Armature voltage .. .. .. 400 .. .. .. .. 100 
Motorapeed .. .. «2 .. «. WOQU .. « .. 1. 
Seeeie epee ww oc ce Se | TR ne’ ee ee rE 
me 19 holes P Oh howe... i... hours 

Time saved . Shours.. .. .. 12hours 


Time saved by fitting variable switch gear on each piece containing 


19 holes = 15 hours = 67 per cent. in reaming and iat cent. trepan- 


ning, or on the whole operation 624 per cent. time sav 








The motor was an ordinary 6 brake horse-power, 400 volts, 860 
revolutions per minute machine of the British Thomson-Houston 
Company’s standard _— It was shunt wound for constant speed, 
and ran sparkless under all the conditions of speed and field 
strength. The speed was, in working, often changed from 1230 to 
200 revolutions per minute, and this could be done in 2 sec. without 
stopping the motor or causing it to spark. a 

After about eight months daily work under these conditions 
the brushes and commutator were found in good condition. 

The results obtained in this instance were, therefore, most 
satisfactory, and the system was afterwards applied to other 
machines with good -results,. This may, perhaps, be called an 
extreme case, but there must be many cases where, if it were 
yeoperty inquired into, the benefit of speed control could te demon- 
strated. ‘ 

The writer has principally wished to show what the electric 
motor can safely be asked to do, and that if a system of multiple 
voltage can be provided, any existing motors may be utilised and 
be made adaptable to the most extreme requirements of speed 
variation of direct-driven machines. 

There is not always the plet derstanding bet the 
wachine shop authorities and the electrician which might extract 
all the advantage from the electric driving system. The electrician 
is not always an expert, but in too many cases any interest he 
might take in the machine tools is rather discouraged than otber- 
wise. But that it may sometimes pay the employer to allow him 
to go ‘‘ poking about,” the facts quoted in these notes will show. 
Electrical driving has been very largely adopted, but in too many 
instances it is not worked for all it is worth. Any installation can 
be equipped with multiple mains and the whole existing plant 
retained, at a much smaller cost, and giving a greater range than 
remodelling the motors or buying new ones for variable speed. _ 

The writer obtained very good results in all the cases where this 
system was used, and did not discover any disadvantages, so has 
— to the conclusion that speed control is distinctly ‘‘ worth 
while.” 

May 30th. 





Rap W. BIRKETT. 





AERIAL ROPEWAYS. 


S1rz,— Will any of your readers kindly inform me how to calcu- 
late the amount of tension produced in the fixed carrying ropes of 
aérial ropeways in cases in which both ends of rope are rigidly fixed 
to terminals? As a specific case, how would one arrive at the 
maximum tensile stress produced in the carrying rope under the 
following conditions :—Assume the loading terminal to be at the 
lowest level and rigidly secured to a massive building, and the 
carrying ropes to be l4in. diameter plough steel.. The first span 
to be between the loading terminal and an intermediate standard, 
365ft. distant, the rise in rope being 45ft. The rope is secured to 
top of standard, and another rope 200ft. long connects the top of 
standard to a rigidly fixed terminal at a point 28ft. above standard. 








The sag loaded is 3ft. The loads consist of cages provided with 
grooved wheels, each with its contents weighing 2 tons. To this 
must be added the weight of a portion of the jin. diameter steel 
hauling rope to which cages are gripped. The cages travel about 
four miles per hour, and only onecage could be on the 365ft. spanat 
once. The initial tension on the carrying ropes can be taken as 
10 tons unloaded, and the carrying rope weighs 33 lb. per foot run, 
with a breaking strain of 98 tons. The hauling rope weighs 
-9lb. per foot. Is the above proposal safe, and how is the tension 
on the rope calculated ? Is any book giving information published / 
June 31st. PERPLEXED. 





GREAT WESTERN TRAINS. 


Sir,—Mr. Charles North, page 557, states :—‘‘ About 1850 the 
8ft. singles, with fwo pairs of wheels under the smoke-box, were 
introduced.” 

In April, 1846, Mr. Gooch constructed the Great Western as 
a six-wheeled engine, and afterwards added an extra pair of lead- 
ing wheels ; and in April, 1847, he built the Iron Duke. Seventeen 
of these engines were at work before the commencement of the 
year 1850. A difference of no less than four years is very import- 
ant in railway history. 

Saxe-Coburg House, Leicester, 

June 2nd. 


CLEMENT E, STRETTON. 





REMOVAL OF DUST FROM SMOKE. 


Srr,—I am firing a battery of six Lancashire boilers with 
Yorkshire slack containing a considerable proportion of dust, and 
when working the induced draught fan at the most economical 
suction, a large quantity of fine ashes and dust is discharged from 
the chimney. It is necessary, for special reasons, that the whole 
of this should be intercepted, and I should be much indebted to 
you, or any of your readers, for any information which will enable 
me to completely cure the trouble. There is, I believe, a system 
for discharging all the products of combustion into water, and I 
should be glad to know whether this system is in operation 
anywhere. I am aware that it is costly buth in installation and 
working costs, but the exigencies of the special conditions may 
make such an expenditure worth incurring. 

F. G. FRYER. 





York, June 5th. 





SCREW PROPELLERS, 


Srr,—Permit me to acknowledge with thanks the receipt of a 
letter from Mr. Napier, and to say that I regret that my position 
prevents me from accepting his courteous offer. 

June 7th. SUPERINTENDENT ENGINEER. 








NorTtH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be held 
in the Wood Memorial Hall, Newcastle-upon-Tyne, at 2 o’clock on 
Saturday, June 10th. The following paper will be open for dis- 
cussion:—‘*‘An Improved Apparatus for Laying Dust in Coal- 

i ‘ Seed Salome The following papers will 
be read or taken as read :—‘‘Outbreak of Fire and its Cause at 
Littleburn Colliery,” by Mr. M. F. Holliday. ‘‘ The Development 
of Explosives for Coal-mines,” by Mr. Donald M. D. Stuart. 


MANCHESTER STEAM USERS’ ASS@CIATION.—In the annual report 
of the Committee of Management of this Association, just issued, 
it is stated that as in previous years no boiler under the Association's 
care has exploded, but that the Association has recorded during 
the past year, as occurring outside its ranks, 43 boiler explosions, 
killing 15 persons and injuring 35 others. Of these, 23, killing 9 
persons and injuring 25 others, may be termed “explosions 
proper,” while the remaining 20, killing 6 persons and injuring 
10 others, may be termed ‘‘ miscellaneous explosions,” i,¢., those 
arising from steam pipes, stop valves, kiers, rag boilers, stills, &c. 
Also oneexplosion arose from a hot-water boiler, by which one person 
was killed. Experiments are being undertaken by the Association 
with a view to fixing on a standard of excellence for pressure 
gauges, and it is hoped that they will lead to advantages to steam 
users generally. i 


THE ENGINEER 


JUNE 9, 1905 


——_, 








RAILWAY MATTERS. 


Ty the House of Commons on Monday the North- 
Eastern Railway Bill was read a third time. 


Tue railway accidents in the United States in April 
included 16 collisions, and 26 derailments, and two other accidents. 


Last week the work of reconstructing the Wednesbury- 
Darlaston Tramway—which has been closed for about eighteen 
months—for electric traction was commenced. 


Tue Russian Ministry of Ways of Communication is 
considering the question of building a large central railway station 
in Moscow as a converging point for the important railway lines 
which run into the city. 


A sERVICE of motor omnibuses now connects Chagford, 
in South Devon, with the main line of the London and South- 
Western Railway at Exeter. The coach which has hitherto run 
from Yeoford Junction to Chagford is discontinued. 


A NEw system of electric tramways was opened by the 
Walthamstow District Council on Saturday. The new line passes 
through the densely populated districts of Walthamstow proper to 
the boundary of Woodford, almost in the heart of Epping Forest. 


Sgout, the capital of Korea, can now be reached in 
about 41 hours from Kobe—being 17 hours to Shimonoseki by rail, 
12 hours by steamer thence to Fusan, and 12 hours by rail from 
Fusan to Seoul. Hitherto at least four or five days have been 
required to reach Chemulpo, the port of the capital, by steamer 
from Kobe. 


Ir is announced that Mr. George Willans, who was 
formerly locomotive engineer of the Wrexham, Mold, and Connah’s 
Quay Railway—prior to the recent acquisition of that line by the 
Great. Centrai Railway Company—has been selected for the 
important position of assistant locomotive superintendent of the 
Smyrna Railway. 


Two light railway schemes are proposed for Lincoln- 
shire, and it is confidently expected that one at least of them will 
gothrough. They are modifications of the Ackworth and Lindsey 
proposal, rejected by the Light Railway Commission. One pro- 
posed route is from Winteringham to Goxhill, and the other from 
Barton to Scunthorpe vié South Ferriby. 


A conTRAcT, it is reported, has been awarded by the 
Canadian Pacific Company for building the southern section of its 
branch from Toronto to Sudbury. The contract covers the portion 
of the road between Parry Sound and Bolton, a distance of 
128 miles, and work will be begun at once. The Toronto-Owen 
Sound branch will be used as far as Bolton. 


THE capital at charge of the Indian railways at the 
end of the present year is estimated at £242,547,677. The net 
receipts Curing 1904-1905 are estimated at £12,923,500, which 
represents a return on the capital of 5-33 percent. If we have 
regard to open lines only, the capital at charge would amount to 
£237 ,495,798, and the yield to 5-44 per cent. 


THE Executive Committees of the Union Pacific and 
Northern Pacific Railroad Companies have directed their officers to 
execute an agreement for the joint construction and operation of 
several hundred miles of line in the disputable district surround- 
ing the south-eastern corner of Washington territory. The district 
is known to railroad men as the \Clearwater and Snake River 
country, 

Etectric tramway communication is making great 
strides in Japan; Osaka and Kyoto have inaugurated small systems 
within those cities, but an undertaking which may be very profit- 
able is the ‘‘ Hanshin” electric tramway, running between Kobe 
and Osaka, now all but completed: e Government railway 
facilities between these two points are said to be quite out of keep- 
ing with modern progress. 

Some time ago the North-Eastern Railway Compan 
arranged for the installation on the eleven miles’ stretch of their 
main line, extending from Thirsk to Alne—about ten miles north 
of York—of electro-automatic signalling. The contract was 
awarded to the Hall Signal Company, of New York, and such 
progress has been made with the work as permitted of the new 
mode of signalling being introduced into regular operation on 
Sunday last. 


Exectric traction is to replace steam power on the 
Chicago and Evanston line of the Chicago, Milwaukee, and St. Paul 
Railway, and the line will be operated by the North-Western 
Elevated Railway, which will connect with the surface line by an 
extension from its present ¢erminus at Wilson Ave. All passengers 
and freight traffic will be handled by electricity north of this point, 
and within a few years the railway will be elevated from Wilson 
Ave to the city limits. The cost of electric wiring and equipment 
will be about £200,000. 


Tue Railway Department of the Russian Ministry of 
Ways of Communication has just contracted with the South 
Russian Dai- prof Lronworks for the supply of 16,000 tons of steel 
rails at the price of 2s. 44d. per pood of 361». The rails have to 
be delivered by July 14th—new style. The total value of this con- 
tract will be about £119,000, and, in case of need, the Ministry 
can order a further 4000 tons of steel rails at the same price per 
pood. All the State Railways are about to be re-laid with steel 
rails of a heavier type than those now in use. 


AT last it has been decided to set to work to build the 
long talked-of line of railway from Perm, on the river Kama in 
Eastern Russia, across the Ural Mountains to Yekaterinburg, the 
centre of all the mines and ironworks belonging to the Imperial 
Crown of Russia, The newly-built railway from St. Petersburg to 
Viatka will probably be carried eastwards from Viatka to Perm, 
and if the railway from Yekaterinburg is carried into Siberia in a 
south-eastern direction to join the Siberian Railway, as has been 
suggested, the through journey from the Neva to Lake Baikal 
would be shortened considerably. 


THE annual report of the Central South African Rail- 
ways shows that the total length of railway—including double and 
treble track—open for traffic at the end of last year was 1540 miles. 
There were 403 miles under construction, and 711 projected. 
When all the branches are finished, the approximate length of the 
system will b3 2654 miler. Taking through and local passenger 
traffic together, 5,468,366 passengers were carried, yielding a 
revenue of £1,112,821, as compared with 4,224,377 passengers 
carried during 1903, yielding a revenue of £1,268,344, During the 
year the tonnage hauled was 4,238,815, yielding £3,045,332, 
compared with 4,137,952 tons hauled during 1903, yielding 
£3,663,908. - 

At a meeting of the London County Council on Tues- 
day, the Highways Committee recommended that an expenditure 
on capital account of £287,000 should be sanctioned in respect of 
the construction or reconstruction and the equipment for the 
underground conduit system of electrical traction of the followi 
tramways:—(1) From Camberwell Green vid Denmark-hill an 
Lordship-lane to the Crystal Palace-road ; (2) from the terminus 
of the authorised tramways in Lordship-lane vi4 London-road to 
Dartmouth-road, Forest-hill ; (3) from Grove-vale 114 Goose Green 
and Peckham Rye to Stuart-road, Peckham ; (4) from the existing 
tramways in New Cross-road vid Lewisham High-road, mpite 
vale, to Rushey Green ; (5) from the terminus of the existing tram- 
ways in Trafalgar-road, Greenwich, vi4 Blackwall-lane to Black- 
wall Tunnel, The recommendation was adopted. 





NOTES AND MEMORANDA. 


APPROXIMATELY 43 per cent. of all the tin produced in 
the world is consumed in the United States. 


FriepEtitg is the name given to a new mineral con- 
sisting of hydrated manganous silicate, with some chloride. 


A TELEPHONE line fitted with the Pupin coils has been 
installed in Austria. Coils of 2-50 resistance, and a self-induction 
of 0-2 henry, were placed 1250 metres apart. 


In 1900 there were over 67 billion cubic feet of gas pro- 
duced by 877 gasworks in the United States, compared with 
36-5 billion of cubic feet in 1890, an increase of 34 per cent. 


Tue first successful refuse destructor was erected in 
1876. Birmingham, Leeds, and Bradford were the next munici- 
palities to adopt this means of getting rid of their waste products. 


Tue Barrow electricity works’ revenue during the past 
year has gone up from £9000 to £11,000, while the expenditure 
oe only increased by £350. The cost of production per unit 
was 1-41, 


Eacu of the four 19in. cables of the Williamsburg Bridge 
over the East River, New York, is composed of 7696 steel wires. 
Each wire is aout ;';in. diameter, and of a tested tensile strength 
of over 200,000 lb. per square inch. 


In the course of sinkings made in Vendsyssel, Denmark, 
natural gas has been met with repeatedly of late years. In a sink- 
ing recently carried out at Frederickshavn, gas was found at depths 
of 70 m. and 75-6 m. with pressure. 


Tue production of asbestos in the United States in 1904 
was 1480 tons, valued at £5148. This is an increase of 593 tons in 
quantity and £1796 in value compared with 1903. The 1904 output 
was the largest for any single year on record. 


THREE Tesla patents expired during the first week in 

May, but it is still uncertain whether the use of the polyphase 

rinciple, as used by the aforesaid patents, is, or is not, covered 
o numerous other patents which are still effective. 

ALL important engineering works cost many lives, 
directly or indirectly. The tale of death for the Williamsburg 
Bridge over the East River, New York, was 20, of which, oddly 
enough, only two occurred in the actual process of putting the 
structure in place. 


Tue largest raindrops are about one-fifth of an inch in 
diameter. To determine the size rain is allowed to fall into a thick 
layer of flour, each drop forming a pellet of dough, and these 

llets are compared with dough pellets obtained from drops of 
1 size delivered upon the flour by artificial means, 


TuereE is a remarkable difference in the steam-raising 
values of towns’ refuse in summer and winter. For instance, the 
pounds of steam raised per pound of refuse in Stepney are, in 
summer, 1-0, and in winter 1-25; in Hackney 1-0 in summer, and 
1-4 in winter ; in Gk ter 1-25 in , and 1-5 in winter, 


Tur Electrician states that, owing to the increase in 
the use of electrical power, india-rubber gloves are provided for 
London firemen on all occasions, as they often have to deal with 
electrically-charged wires. An insulating material less affected by 
heat than is india-rubber would be preferable if such a one could be 
found. 


A WATCH-CRYSTAL trust-has been formed in Europe, 
including firms in Germany, Switzerland, and France. Watch 
crystals are made by hand. The total value of the rea of the 
trust firms last year was £110,810, of which £18, worth was 
exported to the United States from Kehl, Germany. This is not 
likely to be a very oppressive trust. ‘ 

GRATIFYING results are said to have followed the instal- 
lation of an air washing apparatus in connection with the heating 
and. ventilating system of the office building of a company in 
Pittsburg, Pa. The fan, heater, and motor are installed in the 
basement in conjunction with the washer, which consists of a metal 
supporting frame filled with broken coke, over which water is 
allowed to trickle. 


THERE are now 300 magnetite arc lamps in use for 
street lighting at Jackson, Mich., U.S.A. It iz stated that these 
are giving every satisfaction. Tests show that a given size of ty 
can be read by these lamps almost twice as far as by the 
6-6 ampére enclosed series alternating arc lamp which the company 
has now in use in some of its other plants. The magnetic lamp 
uses 4 ampéres at 80 volts. 


AccorDING to a report of the United German Engine 
Manufacturers, numbering about 160 of the most prominent 
makers, the value of the total exports of from Germany 
in 1904 amounted to about £12,950,000. It is expected, however, 
that this trade will be materially reduced by the operation of the 
new commercial treaties, and a strong coalition of all machine 
manufacturers is suggested. 


Tue twenty-second report of the Comptroller-General 
cf Patents, Designs, and Trade Marks for 1904 states that the 
number of applications for patents during the year was 29,678, 
as compared with 28,853 in 1903. Among the applications from 
foreign countries, 3591 were from America, 2807 from Germany, 
and 1095 from France. The invention of improvements con- 
nected with motor cars was a noteworthy feature, 


Asout 2500 British thermal units per pound of material 
may be taken as a fair average of English towns’ refuse in winter. 
This would be sufficient to evaporate 2lb. of water from 50 deg. 
Fah. to steam at 1401b. pressure, neglecting the evaporation of 
moisture in the refuse itself and the heat absorbed in raising the 
clinker to 2000 deg. Fah. It has been estimated that the moisture 
in these two items would absorb 500—1000 British thermal units. 


New York city has no rainy season, but it has an 
exceptionally large rainfall. Last year this was 43in., which is about 
the average, while the average annual rainfall for various cities is 
as follows :—! ondon, 25in.; Paris, 23in.; Berlin, 24in.; St. Peters- 
burg, 17in.; Rome, 30in.; Vienna, 20in.; Dublin, 30in.; Madrid, 
12in.; Brussels, 29in.; Naples, 3lin.; Capetown, 23in.; Alexandria, 
10in.; Copenhagen, 22in.; Milwaukee, 30in.; Pittsburg, 37in.; 
Detroit, 30in. 

In a series of experiments carried out recently at the 
Iowa State College on the erp! of steam pipe coverings it was 
ascertained that with steam at 20 lb. pressure per square inch the 
loss in the bare pipe amounted to 2-405 B T.U. per hour per square 
foot per degree of difference of temperature. With steam at 40 Ib. 
per square inch the — figure was 2-589, with 60 lb. 
pressure 2-686, with 80 lb. pressure 2-752, and with 100 lb, 
pressure 2-897 B.T.U. per hour per square foot and per degree of 
temperature difference. 


TE widest paper machines in the world are to be built 
for a new newspaper mill now being built on the St. Croix River, 
in the State of Maine. The Fourdritier parts of the two machines 
will be 166in. wide, suitable for Fourdrinier wires 70ft. long and 
164in. or 165in. in width ; couch rolls, 26in. and 28in. diameter, 
166in. face ; three presses ; thirty-two dryers for each machine, 
48in. diameter ; one ten-roll stack for calendars for each machine. 
The paper will be wound in rolls, seedy for the printing presses, 
on a patented two-drum winder, capable of making a finished roll 
of paper weighing three tons. The combined weight of these two 
nado sec will be about 2,000,000 Ib, 








MISCELLANEA. 


At the end of 1904 the German Steel Works Syndicate 
was compoeed of 31 works, as against 27 on March Ist, 1904, when 
it started business, and the total participation was 633,861 tons 
larger than at that date. At the beginning of 1905 the total par. 
ticipation amounted to 8,105,950 metric tons, or 90-6 per cent, of 
the entire German output of steel, 


At the meeting of the Barrow Town Council on Monday 
it was reported that seventeen tenders had been received for the 
construction of the bridge across Walney Channel to connect 
Vickerstown with the mainland. These were referred to Sir 
Benjamin Baker for report. The estimates range from £80,000 to - 
£100,000, exclusive of the approaches. 


THE experts retained to advise upon the provision of a 
new supply of water for Lincoln recommend a boring into the lime- 
stone at Dorrington, some eighteen miles away, .but the scheme 
does not find favour locally. Objection is taken to the cost, the 
capital outlay being placed at £90,000, and the total annual 
expenditure at £13,100 ; and tothe hardness of the water. 


Immep1aTELy after the formal opening of a new suspen- 
sion bridge across the river Irvine, near Kilmarnock, last Saturday, 
a large number of people rushed across, The sudden strain caused 
the wire ropes at one end to come out of their sockets, and one side 
of the bridge fell, all the people on that side being thrown into the 
river. Fortunately, the distance was only about 7ft., the water 
was shallow, and no one was seriously hurt. 


AccorpInG to La Feuille de Renseignements—the 
official organ of the French Colonial-oftice—the mining industry in 
New Caledonia is passing through a severe crisis. It has been 
suggested that the establishment of blast furnaces in the colony 
would ameliorate the situation in some degree. These furnaces, 
it is said, could produce matt containing an alloy of nickel and 
cobalt which would find a ready sale in Europe and America. 


Ar the recent conference regarding the proposal to 
construct a bridge across the river Ouse at Boothferry, near Goole, 
for the purpose of facilitating traffic between the two Ridings held 
at Goole, a resolution was to the effect that a bridge over 
the river Ouse near Goole is desirable, and that the Bridge Com- 
mittee of the Goole Urban District Council be asked to formulate 
a ae and lay the matter before the different authorities con- 
cerned, 


Ir has for a number of years B ary been the settled 
policy of the City Government of New York that the water front 
shall be owned and improved by the city, and leased by it to the 
shipping interests. The city now owns some 25 miles of the total 
Manhattan water front of about 40 miles, and smaller amounts in 
the other four boroughs of the city. This water-front property is 
under the exclusive control of the city’s department of docks and 
ferries. 


Tuer Wigton Rural District Council have granted per- 
mission to Messrs, Cammel, Laird, and Company to construct a 
big gun a range on the shore of Solway Firth, near Bowness- 
on-Solway. The firm contemplate laying down a light railway 
from Bowness Railway Station, and also constructing a magazine 
for the storage of ammunition. At ebb tide a three miles’ land 
page © possible, and a twelve miles’ sea range westward may be 
secured, 


THe pressure of gas in the mains of New York is 
restricted within the narrow limits of 1 to 2hin. of water by an 
Act recently passed by the Legislature. The purpose of this 
restriction was to — any extra pressure on the mains which 
the companies might see fit to adopt in order to force into the 
burners of the unwary consumers a very large and unnecessary 
amount of gas. But gas authorities maintain that the limit is 
unworkable. 


Tae Bombay mills employ 89,915 hands, and pro- 
duce 2,817,206 cwt. of yarn, representing a consumption of 
8,404,569 owt. of cotton, or 972,734 bales, The total arrivals of 
cotton in Bombay amounted to 7,530,087 cwt., and 3,107,588 ewt. 
were exported. There are in Bombay Island 79 mills, with a total 
of 2,534,230 spindles and 24,136 looms, or nearly half the aggregate 
number of spindles in India, and more than half the total number 
of looms in the country. 


Durine 1908 1,252,682 tons of merchandise were 
shipped from Rouen by canal into the various districts in France, 
part going beyond the frontiers into other countries, over 50 per 
cent. of the shipments being foreign importation vid Rouen, and 
336,184 tons of merchandise were brought to Rouen by canal 
during the same period. The statistics for 1904 have not yet been 
compiled, but the canal and river shipments to and from Rouen 
are said to exceed those of 1903. 


Tue low tidal range in New York harbour, about 4}ft., 
makes closed dock basins unnecessary for loading and unloading 
vessels. Wharfage structures are therefore of a relatively simple 
type—piers jutting out from the shore, separated by slips capable 
of accommodating two vessels side by side, one lying at each of 
the adjoining piers. By keeping the width of slips and piers 
down toa minimum, the maximum development of wharfage on a 
given length of water front is obtained. 


Tue past year saw the completion of the fourth 
municipal dry dock at Rotterdam, which was commenced in 1902, 
and ranks ero the largestin Europe. Its length is 556ft., with 
a breadth of 118ft., and its lifting capacity is 15,600 tons. The 
dock rests on seven pontoons, each weighing 600 tons, whilst its 
total weight amounts to 6500 tons, and all the necessary 
appurtenances are worked by electricity supplied by a station on 
the left bank of the river. Its total cost slightly exceeds £100,000. 


Tue British Vice-Consul at Adana says in his recent 
report that the importation of British threshing machines seems 
likely to increase in the future. Altogether some fifteen reaping 
and threshing machines were impo from the United Kingdom 
during the year 1904; but while the British threshing machines 
are generally pots there seems to be a tendency to buy 
American reaping machines, chiefly owing to their lightness. The 
sale of such articles is still only in its infancy, but appears likely 
to become an important business, 


For obvious reasons the Consular reports on the foreign 
trade of Japan during 1904 are of particular interest. It is remark- 
able that this trade last year reached its highest level since the 
opening up of the country, and amounted to £70,000,000, an increase 
in value of over £8,000,000, compared with 1903, The most interest- 
ing feature, therefore, of last year’s commercial history in the Far 
East is that, while Japan was waying war on a large scale beyond 
the sea immediately surrounding her territory, she retained, on the 
whole, command of the sea sufficient not only to preserve her 
foreign trade, but to allow it to expand and attain a record 
figure. 

We learn from Washington that Brigadier-General 
Henry L, Abbot, United States army, retired ; Mr. Randolph, of 
the Chicago Drainage Canal ; and Mr. Schluesler, an engineer, of 
California, have been appointed eo ineers to the 
Isthmian Canal Commission. This adviso , to which all 

lans relative to the design of the Panama Canal will be submitted 
or consideration and report, is to consist of twelve engineers, two 
of whom are yet to be selected. It may be remembered that ina 
recent article in Tom ENGINgER reference was made to the added 
value which would attach to the recommendations of the Board if 





General Abbot were appointed to the latter, 
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1899, Liverpool Engineering Society ; 
Institution. See also ‘ Resistance of Ships,” 
similar book by Durand. 

E. N. W. (Highgate). -The only publications on Cooling Towersare to be 
found in the catalogues of makers and in the description of works 
where they,are in use. We would advise you to examine the catalogues 
at the Patént-office Library, Southampton-buildings, Chancery-lane. 
It is a free public libray. Particulars as to size for cooling given 
amounts of water will be found in such publications. The towers run 
from about 25ft. high and upwards, and the floor space per pound of 


steam condensed per hour varies from , of a square foot fioor area 
without, to ,), of a square foot area with a fan. 
INQUIRIES. 


SODA CRYSTALS. 
Sir,—Can any of your readers inform me where complete plants for 
the manufacture of soda crystals are to be obtained ? W. F. 
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THE NAVAL BATTLE. 


We have now some general idea of the main 
features of the great naval battle, an event com- 
parable only with the destruction of the Spanish 
Armada. Many details are, of course, lacking, and 
will be lacking for many a long day, while much 
of what we read in the daily press can only be 
accepted as “possibly true,’ This only refers to 
those details which have little bearing upon the 
the main issue. The broad facts are clear 
enough, and they are as follows. The Baltic 
Fleet, despite its numbers, was inferior to the 
Japanese. It was inferior in matériel when we 
consider its lack of homogeneity, but it was still 
more inferior in personnel. It was singularly like 
the Spanish Armada in very many ways—popularly 
believed to be all sorts of things that it was not. It 
had, for instance, excellent guns, but its gunnery 
was as neglected as that of Spain in 1588. It did, 
it is true, tube cannon practice all the way out, but 
tube cannon practice for a few months will not 
make sezmen gunners out of raw peasants. It was 
totally unable to act as a composite fleet. Here the 
lack of efficiency does not seem to have been so 
apparent as elsewhere—since, whenever seen, the 
ships were in good station and, for Russians, well 
handled. But Nelson himself could never have led 
successfully into battle a fleet which by reason of 
its diverse types was totally unfitted for combined 
manceuvres. Finally, it had very few cruisers and 
was almost destitute of torpedo craft, both features 
essential to the successful use of battleships. 
Apparently the Russians had read somewhere 
about the battleship being the “ final power of the 
sea,” and with childlike faith taken this to mean 
that accessories were superfluous. 

In the Straits of Korea, with a swarm of torpedo 
craft backing up the essential big ship force, lay 
Admiral Togo, his ships as efficient as long practice 
could make them, and his crews flushed with a long 
career of uninterrupted victory. In all the war the 
Japanese had but twice sustained the merest 
semblance of a check—once when the cruiser 
Bayan, under circumstances of which details have 
never yet been allowed to leak out, succeeded in 
engaging and escaping from the battle fleet and 
causing some casualties on board them, and on the 
other occasion when, in the battle off Korsakov, the 
Novik managed to compel the Tsushima to with- 
draw from action against her. Neither incident 
was in any way a defeat for Japan ; all the prestige 
of victory was, therefore, with Togo’s crews. In 
entering the narrow straits Rojdestvensky, then, 
put his head into the lion’s mouth. 

The Russians attribute their first disorganisation 
to submarines, but this is probably mere fiction, 
Competent submarine officers could hope to do 
little in a gale, and the Japanese have not had their 





submarines long enough to acquire any great com- 
petence in handling them. If submarines were 
present at all, their operations were probably moral 
rather than ‘physical. It suffices that something 
threw the Russian lines into confusion while a long 
range action took place 

In this connection the Japanese guns are described 
as outranging the Russian guns, but “ outranging”’ 
is a hoary excuse for bad shooting. More probably 
the Japanese guns hit where the Russian guns 
missed. It is interesting to note a rumour that 
the Japanese had mounted a great many 45-calibre 
8in. pieces in their ships, not only in the cruisers 
in place of older guns, but also in the battleships in 
place of 6in. This may be true, but we incline to 
doubt it—gun changing, other than replacing a 
piece by a duplicate, is a long and difficult opera- 
tion. In any case 8in. shot will not sink battle- 
ships, and it is very doubtful whether 12in. shot 
can. The chance of their doing so at long range is 
remote. On the other hand, they can disable pieces 
intended to repel torpedo craft, and that probably is 
what they did. Masts and funnels blown away, their 
12-pounders wrecked, their communications dis- 
organised, the big Russian ships would be half out 
of action with their vitals intact and most of their 
heavy guns uninjured. In this condition they 
would be ill-prepared to repel a torpedo attack 
under the cover of battle fleet fire, and everything 
suggests that this is what occurred towards the end 
of the first afternoon. On that first night the 
Russian fleet cannot, however, have been very 
seriously mauled by gun-fire, though it had appa- 
rently lost some ships. The proof that other ships 
were fairly intact lies in the fact that they used 
search-lights. Their nets probably were useless, 
but they were no mean antagonists, and it took 
several attacks delivered with desperate courage 
before torpedoes were got home. Then came dis- 
organisation, and the next day was probably easy 
work for Japan. She won with the torpedo, but the 
torpedo could be used only because it was backed 
up by, and its path prepared by, the gun. 

On the second day the Russians seem to have 
been as sheep without a shepherd, all fight knocked 
out of them. On the first day they at least fought 
bravely; on the second, some ships like the 
Onshakoff fought to the last and went down firing. 
But what is to be said of the surrender of the Orel 
and three other vessels ? Of the causes which led 
to this surrender we can only surmise as yet; but 
the causes are immaterial. The rule about “no 
surrender” is very strict in the Russian fleet, and 
the fact that ships surrendered, no matter what the 
reason, is a clear ~ that demoralisation was 
absolute. 

Into lesser details it is useless to try and enter at 
present. Even official reports indicate the intense 
confusion that must have prevailed, and how hard 
it is to ascertain result while fighting is in progress. 
For instance, ‘“‘ Rear-Admiral Shimamura reports 
that his flagship Iwate cannonaded the Jemchug 
vigorously at 300 m. on the afternoon of May 27th, 
and undoubtedly sank her.” Yet the Jemchug 
survived and has reached Manila! So it may well 
be that as yet even the Japanese do not know how 
most of their antagonists went to the bottom. All 
that is clear is that they were and that now they 
are not, although it was previously established that 
gun fire could not sink ships, and few believed that 
torpedoes could do so, particularly against vessels 
specially armoured—as the Russians were sup- 
posed to be—to resist torpedo explosions. How 
did those ships sink? What was the cause? 
Was their armour wood, or what? Have the 
Japanese some specially powerful explosive ? 
Official reports are silent—detailing only how almost 
the only ship that was not sunk was sent to the 
bottom! The ships have gone, and they went with 
mysterious rapidity. We can surmise how, but 
that is all. Pending the fullest absolute details, it 
is idle to draw lessons as to ship construction, or 
to say that our systems of construction are all 
wrong. The victorious Japanese were built after 
the same general model as the destroyed Russians. 
How, then, shall we’ draw any inference, except 
that the governing factor is the man inside the 
ship ? 


MOTOR CARS AND LEGISLATION, 


In the House of Commons on Monday the 
Government was asked to give facilities for the 
passing of a short Bill substituting imprisonment 
for fines for reckless driving. Mr. Balfour’s reply 
was definite and satisfactory. He said that it was 
neither possible nor desirable to legislate until an 
inquiry into all the questions at issue, promised by 
the Local Government Board, had been held. We 
are not in a position to say with certainty what 
line that inquiry will take, but we know that thu 
question clamouring for an answer is, What is to be 
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the future of the motor car in its relation to the 
general public? It is quite clear that the number 
of self-propelled vehicles in this country is multi- 
plying at an amazing pace. In London alone over 
10,000 licences have been granted ; and the London 
County Council has been compelled to issue a new 
series of numbers. Every district has much the 
same story to tell. On the one hand we have a great 
and growing industry in which thousands of persons 
are interested ; on the other, we have large numbers 
of families who living alongside frequented thorough- 
fares, denounce the motor car, and argue that its 
noise, its dust, and its speed have robbed life of all 
charm. Then there is the question of danger. In 
the House of Commons new legislation is proposed. 
Debates take place. There was unrest one year, 
two years ago; there is turmoil and confusion now, 
and we are as far as ever from a settlement. 

In dealing with this subject it is, above all things, 
necessary to keep an open mind and maintain 
placidity of temper. It is almost impossible to 
introduce any startling change in social economies 
without giving offence to some individuals, or inter- 
fering with what large sections of the community 
regard as their rights. But the changes come all the 
same. The most violent opposition was offered to 
railways when they were introduced ; scarcely less 
eagerness distinguished the opposition offered to 
steamships. The difficulty is not to find historical 
examples of this phase of the progress of civilisa- 
tion, but to make a selection. We might as well 
try to stop the tide with a mop as to prevent the 
streets, highways, and byways of the country from 
being freely used by motor cars. The next genera- 
tion will laugh at the puny efforts of the present 
day to keep down speed by legislation. Reversion 
to the system under which a man is punished 
for the mischief he does or the crime he 
commits, will take the place of bungling attempts 
to prevent the mischief or the crime by legis- 
lative interference with mechanical action. If a 
man insists on driving recklessly, he must take 
the consequences, and these ought to be so severe 
that he will think two or three times before he will 
run risks. But the speed at which a car is driven 
is not the only factor to be considered. Convention 
soon settles what is a proper speed for going through 
a town, and the police are no more likely to interfere 
with a motor car than they are with omnibuses, so 
long as it is not driven to the common danger. As 
for the open country, it is perfectly well known 
that a man goes just as fast as he likes or is able to 
go. He did that before the 20 miles an hour limit 
was conceded, and he does it now; there is no one 
to prevent him, and no sound reason why he should 
be prevented, provided he does not cause damage or 
inconvenience to other users of the road. Good 
feeling and a proper regard for the amenities of the 
thoroughfare must in theend be looked to to produce 
the same good manners in motor car drivers that 
we expect and find in those who drive horses. 

Legislation is, however, required in a different 
direction. Happily children are not run over 
and killed every day. But the individual in 
daily life who makes himself a nuisance to the 
community does not escape, although he is not 
guilty of manslaughter. Now, in a very large and 
comprehensive way the motor car can be made, and 
is made, an offensive nuisance. Its dust and its 
noise and its smell are simply unbearable under 
circumstances only too common. A good deal has 
been and is still being done in the way of getting 
silent running; it is too much to hope that the 
silence of the steam car will ever be reached, while 
the recent large car leaves not much room for 
complaint as to noise, the dust storm which 
follows a large car is a thing which cannot 
much longer be tolerated, except right out in the 
open country. There are dozens of suburban roads 
and streets in which it is impossible to live with 
any approach to decency of language and house- 
hold comfort because of the clouds of dust raised 
by motor cars. Careful observation has convinced 
us that the dust raised increases in a very rapid 
ratio with the speed and the size of the tyres; 
and while legislation is alike unnecessary and 
incompetent to prevent personal injury, it might 
do a great deal of good in the way of abating a 
nuisance. A man running over a child can be tried 
for manslaughter, no matter what his speed; but 
there is no penalty incurred by those who raise 
clouds of dust until districts become uninhabitable. 
If it is found that in traversing a town a greater 
speed than four miles an hour will raise dust, then 
let the speed be limited to four miles an hour. In 
this or in some other way let the raising of dust be 
made a punishable offence. 

It is, we think, a good omen that the clubs 
specially interested in motor cars appear to have at 
last realised the enormity of the dust offence. The 
theory held by many people is that the ratepayers 
of a district should lay down roads that will not 





produce dust, or, to the same end, treat them with 
sein or some other preparation ; or do as the 

own Council of Brighton are doing to Madeira- 
road, lay suburban streets and lanes with tar 
macadam. But while the motor car owners are full 
of excellent suggestions of this kind, we fail to find 
any desire whatever to pay for the improvements. 
Probably the best solution of the difficulty would 
lie in putting an annual tax on cars, calculated 
on the basis of a constant reached by re 
together the weight of the car, its horse-power, an 
the diameter of its tires. Thus let the weight of a 
car be 3000 lb., its horse-power 16, and the diameter 
of its tires 5in., then we have 3000 x 16 x 5 = 
240,000. If the car was 12 horse-power we should 
have had 180,000, and so on. Cancelling the 
cyphers, we have 240 and 180. If the tax were 6d. 
per unit. the first car would pay £6 a year, the 
second would pay £4 10s. The whole of this 
money should be devoted to the repair or reorgani- 
sation of the roads. We are perfectly well aware 
that great difficulties stand in the way of carrying 
out this scheme. The greatest lies in the distribu- 
tion of the money. It is by no means clear that these 
would be insuperable. A tax is levied now on each 
car; what becomes of the money it is not very easy 
tosay. Butin any case it ought to be possihle tomake 
those who use the roads to the great discomfort of 
others contribute to their maintenance and improve- 
ment; the principle, at all events, is sound. In 
London all the proceeds of a tax of this kind could 
be distributed without difficulty to those councils in 
whose district modification of road surface was 
most needed. It is well known that there are certain 
routes, particularly in South London, much affected 
by motor cars, and the money collected might be 
used to great advantage in improving their surface. 
Nothing will do so much to augment the prosperity 
of the trade in motor cars as its popularisation. 
The pleasure car is regarded by thousands of town 
dwellers as an unmitigated nuisance, and no exertion 
should be spared to eliminate those peculiarities of 
structure or use which justify the attitude of this 
large section of the whole body politic. 


THE DISTURBANCE OF LONDON STREETS. 


Tue Prime Minister and the President of the 
Local Government Board are being approached 
with a view to the reception of a deputation for the 
purpose of placing before them the conclusions of a 
conference of representatives of the City Corpora- 
tion and of the metropolitan borough councils on 
the subject of the breaking up of the roads and 
footpaths for the execution of works. This old 
grievance as it is considered in some quarters, was 
discussed at a recent London conference, when a 
resolution was unanimously adopted expressing the 
opinion that greater power and control should be 
given to the road authorities with regard to the 
opening of public streets for gas, water, electrical, 
telephonic, telegraphic, and tramway undertakings. 
It is submitted that the continual breaking up of 
the roads for these services causes obstruction to 
traffic, inconvenience to the public, and serious 
damage to the street paving, and the Postmaster- 
General and the London County Council are 
included in the charge brought by the conference. 
The remedy, according to the resolution, is for the 
Government to introduce a Bill into Parliament 
embodying model clauses for the better protection 
of the local authorities as representing the traders 
and the public generally, which should be made 
applicable to all undertakings involving interference 
with the public streets. No doubt the complaint 
of disturbance of the roads is well founded, more 
especially when it happens that after paving has 
been reinstated on the completion of works by one 
company, another undertaker comes along and pro- 
ceeds to break up the roadway again. But what is 
to be understood from the suggested granting of 
powers for the better protection of the local 
authorities? Is it desired that all street works 
should be carried out continuously day and night, 
or only during the night? In either case the local 
authorities would scarcely be able to complain if 
the suggested imposition of restrictions upon com- 
panies were also extended to themselves, and thus 
cause a further increase in expenditure on the part 
of the statutory undertakers, and also at the 
expense of the ratepayers respectively. If it is 
merely wished that one contractor or company 
should immediately follow another before re-instate- 
ment of the paving has taken place, surely an 
improvement in this direction might be made by 
friendly co-operation between all parties concerned. 

The absence of definite information as to what 
the local authorities really require is accentuated 
by the fact that the recent conference was an 
assembly solely of representatives of the City Cor- 
poration and the borough councils, and the resolu- 
tion adopted by it does not, therefore, in any way 





commit the councils themselves to any line of 
action unless they had previously taken up 4 
distinct attitude in regard to the opening of the 
roads. This is, however, rather doubtful, judgin 
from former conferences which have been held to 
consider almost every subject affecting London, 
But if the borough councils in general were to 
endorse the views of the conference, it would be 
interesting to learn what they hope to gain by 
asking for the intervention of the Governmeni, 
In the first place, they will have opposed to them 
the Postmaster-General as a formidable adversary 
in defence of rights for the telegraphic and tele. 
phonic service; secondly, they will have against 
them the London County Council in support of its 
tramways, and backed by its determination to 
renew in the next session the application for statu- 
tory powers to lay and work temporary raised tracks 
during the reconstruction of tramways; and in the 
third place, the gas and electric lighting companies, 
together with the Water Board and others, wil] 
unite in opposition to any proposal to limit their 
freedom, or comparative freedom, of action at the 
present time. Yet all these undertakings, whether 
company-owned or otherwise, are serving both 
public and private interests throughout the metro. 
polis, and that, too, under statutory powers and 
with obligations which they are bound to fulfil, 
whether the street works which they carry out are 
of an wring character, or whether they be 
emergency works which will not admit of any delay. 

The only remedy for the disturbance of the strects 
in regard to mains, pipes, and cables would lie in 
the rebuilding of a large portion of London with 
commodious subways leading in all directions ; but 
as this would be impracticable, any hopes of a 
material reduction in the interference with the 
roads at an early date is out of the question. The 
existing subways might, perhaps, be used to greater 
advantage, while new subways will probably be 
formed in conjunction with extensive improvements, 
such as, for instance, the Holborn-Strand scheme, 
which is now in progress. But what is to be said 
in respect of the opening of the roads for the pur- 
poses of the conduit tramways? The underground 
railways have endeavoured to attract traffic below 
ground, and thus relieve the congestion on the 
surface of the streets. Now the London County 
Council is trying to divert the traffic from the tube 
and other underground lines, and in this sense the 
congestion becomes restored by the larger number 
of tramcars placed in service, and the position 
of affairs with tramways across the bridges and 
with connections with the northern tramways—if 
all these should be sanctioned—can readily be 
imagined. The temporary disturbance of the 
roads by tramways could be avoided by the 
construction of deep level lines; but in the case of 
gas and water mains, electric lighting cables, and 
telephonic and erg, Tose systems, we must mainly 
look for relief in the direction of one undertaking 
following another in street works as rapidly as pos- 
sible in order to minimise the inconvenience. The 
imposition of restrictions in regard to street works 
would increase expenditure all round, and statutory 
undertakers would seek compensation in one way 
or another; but, after all, it is really a question 
whether the advantages afforded by the public 
services rendered do not outweigh the temporary 
disadvantages due to the existing practice of breaking 
up streets and maintaining continuity in the supply 
of water, gas, and the electric light, as well as in 
other respects. 
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THE CARDIFF SHIP REPAIRING TROUBLE, 


THE agreement amongst Cardiff dry dock owners 
to do no work except for shipowners direct, to 
which we referred in our issue of April 28th, con- 
tinues, and, as we anticipated, has evoked a con- 
siderable amount of ill-feeling. Up to the present, 
however, only two instances of any importance have 
shown the effect the new scheme is likely to have. 
In one case a Cardiff shipowner, interested in an 
“ outside,” that is, a non-dry-dock-owning shop, at 
that place, transferred a heavy repair job to a 
Swansea dry dock rather than submit to the 
Cardiff companies’ conditions. An indication of how 
the underwriters regard the combination is afforded 
by the fact that they consented to the repairs being 
executed by the Swansea firm without the now 
almost invariable tenders being invited. The 
second case was that of a steamer lying at Newport. 
Her repairs were in the hands of a non-dock-owning 
firm; dry docking was found to be necessary, and 
the repairer, as was his wont, sought the needed 
facilities at Newport. Although there were idle 
docks there, the owning companies refused to deal 
except directly with the owner. He stuck to the 
repairer of his choice, with the result that the 
vessel was removed to Cardiff, where a more 
amenable firm was found. The existence of 
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the boycott has brought other points than 
those sient raised by us into prominence. 


It is suggested that this disunion amongst 
employers may lead to a break up of the local 
employers’ federation, and thus strengthen the 
hands of the trade unionists, a misfortune which 
would re-act upon the industry asa whole. Another 

hase of the subject toucbes the owners of the 
floating docks. It is maintained that these should 

rovide more commercial dry docks; that it is part 
of the obligation they owe their customers to do so. 
This is rather a wide proposition, and capable of 
much discussion both for and against. On the one 
hand it may be urged that it is the duty of a dock 
or harbour authority to provide all the facilities 
which its customers may call for in the course of 
carrying on their business. On the other there are 
the investors’ interests to be considered. It is said 
that dry docks, per se, do not yield an adequate 
return upon the cutlay. Why, then, should share- 
holders’ money be sunk in making a provision which 
private enterprise is ready to supply? Still, one 
might suppose that a happy mean should be 

ossible, to the end that such a combination as this at 
Cardiff, which cannot but be hurtful to the port’s 
customers, should be rendered practically impossible. 
Yet whichever way the question, as a whole, may be 
regarded, there is certainly nothing approaching a 
happy mean at any of the Bristol Channel ports. 
Taking those interested in the boycott, we find at 
Cardiff but one public dry dock, with some five firms 
competing for its use; at Barry, with about an 
equal number of private firms and a coal shipment 
no smaller than that of the Bute docks, and some 
seven private firms, there is*again only one public 
dry dock, and at Newport there is the same solitary 
possession. At this port the position is worse even 
than appears, for the dock is too small for modern 
requirements. On the other hand, the number of 
private repairers is fewer, and the trade of the port 
is smaller. Nevertheless, the circumstances of 
these ports certainly appear such as to fully warrant 
the floating dock owners in providing greater 
facilities for the private repairer and the common 
customer—the shipowner—without much fear as to 
the effect upon shareholders’ dividends. 


THE CANDLE-POWER OF COAL GAS. 


In his Presidential address given last week before 
the Institution of Gas Engineers Mr. Daniel Irving, 
when referring to the recommendation of the 
Departmental Committee of the Board of Trade for 
the restoration of the 5 cubic feet rate of consump- 
tion of gas under test, took the opportunity of 
placing upon record his personal judgment of this 
recommendation. He stigmatised this method of 
testing as being “ unjust to all gas under 16 candle- 
power, and impracticable with gas of 17 candle- 
power and over.” Asa matter of fact this method 
of testing for illuminating power has been long 
since condemned by experts, and it is difficult to 
understand how it should again be proposed. As 
early as 1890 Professor Harcourt had pointed out 
that with the London Argand burner, if the con- 
sumption were reduced by one-fifth, the yield of 
light sank to one-half, and if the actual quality of 
the gas were somewhat low, the yield of light with 
a consumption limited to 5 cubic feet per hour was 
greatly reduced. Any deficiency of the gas, 
whether in quantity or quality, was much 
exaggerated. Professor Harcourt suggested the set- 
ting of the light of the burner at 16 candle-power 
and observing the consumption of gas. This is 
exactly what the South Metropolitan Gas Company 
obtained powers to do when it came before Parlia- 
ment in 1900 to seek permission to reduce the 
illuminating power of its gas. As pointed out by 
Mr. Charles Carpenter in a paper before the Insti- 
tution discussing the report of the Departmental 
Committee, this was a step in the direction of 
recognising the principle laid down by Parliament 
solong ago as 1868 The Gas Act of that year says, 
“The burner for testing illuminating power shall 
be such as shall be most suitable for obtaining from 
the gas the greatest amount of light.” This is just 
exactly what the Departmental Committee has not 
done. For example, it has recommended that the 
same diameter of chimney shall be used with all 
qualities of gas. The experiments of a number of 
operators go to show that as a result of this the 
apparent illuminating power of the gas may vary up 
to more than two candles. By manipulating an 
Argand burner, candle-powers varying from 13:45 
to 16°33 have been obtained with the same 
quantity of the same quality gas. This particular 
ga8 was found to give 14:45 candles when tested 
by the official method. Here, then, is an instance 
where injustice may be done, for a gas company 
may very well have to supply gas of an actually 
higher candle-power than that required of it by law 
simply because it may be tested in unsuitahle 








apparatus by the recognised authorities. We agree 
with Mr. Daniel Irving, and trust that his efforts, 
and those of the Institution to which he belongs, 
may be successful in setting the matter upon a more 
satisfactory basis. 


WORKMEN'S COMPENSATION. 


In the course of the debate on the movement for 
the second reading of the new Workmen’s Com- 
pensation Bill which took place in the House of 
Commons on Monday evening, several points of 
considerable interest were raised. The Bill itself is 
admittedly somewhat difficult to follow, but Mr. 
Akers-Douglas made it quite clear that it does 
endeavour to remove many of the glaring inconsis- 
tencies of the old Act. It is, for example, not 
necessary to be on a building over 30ft. high or in a 
quarry more than 20ft. deep to obtain compensation 
for injury, and it is possible for an employer to 
make some arrangement with older men as to the 
maximum compensation they are to receive in case 
of injury. The hardship of the clauses which gave 
no compensation to a man who fell 194ft. and broke 
his legs or was crushed by a stone in a shallow 
quarry was obvious, and the fact that employers 
were chary about employing elderly men from the 
knowledge that want of agility of mind and body 
rendered them liable to accident had no doubt the 
effect of causing much distress by throwing older 
hands out of employment. With Mr. Tennant’s 
amendment, which would make the employer liable 
to pay compensation for illnesses contracted in the 
course of work, we are scarcely in sympathy. If 
compensation for accident is difficult to handle, what 
would be compensation for illness? Can we not 
imagine the disputes as to how and where the 
illness was contracted, whether in this works or 
another, whether through the negligence of the 
workman or the indifference of the employer ; or is 
it difficult to picture doctors differing as to the 
cause of any complaint? A workman enters a 
trade in which he is perfectly aware there are 
certain risks, and it would be scarcely fair to hold 
the employer responsible for the illness natural to 
that trade which he contracts. Certainly in no 
sense can such an illness be regarded as accidental ; 
rather is it inherent to the calling. We heartily 
agree that the Home-office should insist on the 
adoption of means of preventing the occurrence of 
complaints peculiar to the dangerous trades, and 
reduce the mortality and distress as far as modern 
science will permit ; but it must always be remem- 
bered that workpeople through ignorance or reck- 
lessness will frequently run risks rather than 
undergo the slight inconvenience that attaches to 
the use of the safeguards. Safeguards may, indeed, 
become the very reverse of what they are intended 
to be. Mr. Burns said on Monday that in 1897 513 
workmen were killed and 35,000 injured, whilst in 
1904, in spite of our safety appliances, 721 were killed, 
and 78,000 injured. Assuming that the number of 
workpeople was about the same in the two years, 
we have a very biting comment on the value of 
protective devices. A man’s best chance of immu- 
nity rests in his own vigilance, and that is destroyed 
by hemming him in with artificial protection. 


EDUCATION OF ENGINEERS. 


THE special committee appointed by the Institu- 
tion of Civil Engineers to consider the subject of 
the education and training of engineers has issued 
a series of thirteen opinions or questions to which 
they invite the engineers of the country to append 
their comments or answers. These “ opinions and 
questions’ in part show what may be considered the 
points already settled in the minds of a representa- 
tive body of engineers and the points about which 
such a body is still in doubt, and are worth careful 
consideration. The committee appear to be of a 
general opinion that a boy should remain at school 
till he is seventeen ; that he should have at least one 
year’s training “in mechanical engineering work- 
shops where, ordinarily, information would be 
gained of the practical applications of electricity ” ; 
that he should keep the working hours of the factory 
and be paid wages ; that the final examination alone 
should not decide the conferment of a degree, but 
that ‘the general work of the student during the 
course should be considered ; and, finally, that both 
technical institutions and employers should extend 
to the budding engineer facilities for post-graduate 
work. With, possibly, the exception of the last 
clause, employers—and they as the consumers of 
rising talent are the people most to be considered— 
will endorse the opinions of the committee. They 
will agree that practical training is absolutely 
essential, and that the students should work the 
ordinary workshop hours, and they will not object 
to pay wages commensurate with the ability of 











the student. On the other hand, “ post-graduate 
work” is suggestive of costly experiments and 
doubtful returns, and only a very limited number 
of employers is in a position to extend such facili- 
ties to the student. More definiteness may well be 
asked for on this point. The questions on which the 
committee appear to be divided are the value of even- 
ing classes, and the mixture or non-mixture of practi- 
cal and theoretical work, but they are also in some 
doubt as to how much time should be devoted to 
practical training as a whole before the “age of 
specialisation is reached,” and—it is a great sign 
of grace—they ask whether appliances and equip- 
ment for instructing students in workshop practice 
should be provided in technical colleges. The 
answer should not be difficult if they decide that 
engineering education shall begin with a year's 
practical training. 


PROPOSED THAMES TUNNEL AT WOOLWICH. 


Axsout a year ago the London County Council 
rejected a proposal to construct a footway tunnel 
under the Thames to connect North and South 
Woolwich, but this has not deterred the Bridges 
Committee from reviving the scheme with a view to 
an application for powers in tbe session of 1906. 
After repeating the statements as to the irregularity 
of the service afforded by the Woolwich Ferry and 
the public inconvenience caused by the absence of 
suitable means of crossing from one side of the river 
to the other, the Committee on the present occasion 
suggest the construction of a footway tunnel about 
11ft. in diameter, and similar in design to that at 
Greenwich. The length of the tunnel, which it is pro- 
posed to build under the river at the point where the 
free ferry crosses, would be about 500 yards. It would 
not be necessary to acquire any land in connection 
with its construction, as the shafts on either side of 
the river could be sunk under land belonging to the 
County Council, and the Woolwich Borough Council, 
which is responsible for the paving and maintenance 
of the land, would be prepared to give the necessary 
facilities for the purpose. The expenditure on 
building the tunnel is estimatedat £145,000, and the 
annual cost of maintenance at £2500, while the 
charges on the capital outlay on the cost of construc- 
tion would reach about £7170 in the first year, and 
would gradually diminish year by year until the loan 
is paid off at the end of fifty-nine years. It is 
estimated that from the latter period the cost of 
maintaining the combined tunnel and ferry service 
would be £4500 less than the cost of the ferry 
service alone, as the tunnel would allow of a reduc- 
tion in the hours of the ferry service; but this is 
highly questionable; because the traffic will increase 
as the years pass away. It is thought that if the 
requisite parliamentary authority were obtained ia 
1906 the construction of the tunnel could be com- 
menced in 1907 and completed in 1910. It remains, 
however, to be seen whether in view of the enormous 
capital expenditure to which the County is already 
committed in various directions, the Council will 
regard the present scheme more favourably than that 
brought forward a year ago. 


ZEEBRUGGE SHIP CANAL. 


THE new ship canal from Zeebrugge—a few miles 
east of Ostend, and generally known as Heyst— 
to Bruges has been opened, the first vessel to navi- 
gate it being the s.s. Mellifont, one of the steamers 
recently acquired by the Lancashire and Yorkshire 
Railway Company for its traffic from Goole to 
the Continent, for which powers were obtained last 
session. The new route places Bruges six hours 
nearer to England than the old course by 
Ostend, and it is expected that an extensive and 
improving traffic will be developed between the 
Humber and Belgium. Since obtaining its Act 
the Lancashire and Yorkshire Company has 
acquired the fleet formerly owned by the Goole 
Shipping Company. Hitherto the difficulties of 
navigating the canal from Ostend to Bruges, fifteen 
miles in length, through which steamers are 
only allowed to pass in the daytime, and in which 
traffic is frequently stopped for want of water, have 
prevented an adequate service being sustained to 
Bruges. The new canal, which is seven miles long, 
runs through the low lands of West Flanders from the 
new harbour on the Belgian coast. It has a depth of 
20ft., and is sufficiently wide to allow two steamers 
to pass. This harbour is to be a terminus of the 
Belgian State Railways, and fast through expresses 
will meet the steamers. The Great Eastern Rail- 
way Company has also obtained powers to run 
steamers to Zeebrugge, and there is no doubt that 
this means of access to the interior of Belgium and 
the Continent will in time assist in developing the 
trade and industry of that country. 
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THE SIMPLON TUNNEL. 
No. IV. (Conelusion).* 

In the preceding article mention was made of the 
means adopted to maintain the cold water entering the 
tunnel at its fullest refrigerative efficiency. 

Latterly these means became of more importance at 
the Italian end from the fact that the falls of snows upon 
the mountain’s surface had during both the preceding 
winters been much below the average, and as a conse- 
quence there had been, along with the diminished sources 
of water supply in the mountain valleys, a lessened 
infiltration of water in the tunnel comprised in the 
lengths between kilom 3°800 and 4°421 (Italian side). 
In the month of March the extreme minimum of only 
36,180 litres per minute was reached as compared with 
the volumes measured at corresponding periods; of 
42,120 litres in 1904, of 47,940 litres in 1903, and of 
60,240 litres per minute in 1902, which comparison shows 
a total diminution of 24,060 litres per minute in the 
period of three years; but it remains to be seen how 
much of this is due to exhaustion of underground water- 
courses, and how much to variation of annual snow fall. 
As usual, with decrease of inflow there is an increase of 
temperature, as also of hardness of the water, the latt«r 


Fig. 1i—-FLOODED TUNNEL 


due, of course, to its greater saturation with gypsum. 
As a fact the highest temperatures yet registered in the 
group of cold springs occurred in the same months, that 
is, 18°3 deg. Cent. (= 65 deg. Fah.), while the hardness 
of the water was 108 deg. Notwithstanding this eleva- 
tion of temperature, the spring supplying the refrigeration 
water to the headings remains comparatively cool, 
averaging only 12 deg. Cent. (53°6 deg. Fah.) at the 
rock outlet, and 17°5 deg. Cent. (= 63 deg. Fah.) on 
arrival at the headings, which temperatures are even 
lower than those relating to the winter months, noted on 
page 213. The average temperature of the same spring 
in the year 1902 was 1l deg Cent. (=51°8 deg. Fah.) 
Whether these springs will continue to flow or not, is a 
matter of some interest for the future of the tunnel, 
since, when the traffic through it has become in import- 
ance equal to that of the St. Gothard, the problem of 
dealing with the heat will be a serious one; and even 
with electrical traction a means of refrigeration by cold 
water may still be necessary. As the whole of the plant 
and installations laid down by the contracting firm will 
become the property of the Swiss Federal Railways, it 
appears most probable that the present means of 
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in cross passage at kilom. 4°980, a large spraying head 
ona pipe of 5 cm. diameter. In the cross passage at 
kilom. 8°100 three large spraying heads. Between 
kiloms. 8:320—80 two large spraying heads, and a number 
of smaller jets. The pipe line is thenceforward increased 
to 10 cm. diameter, and between kilom. 8°950—65 it is 
fitted with four large spraying heads. Between kilom. 
9°070—80 there are two large sprays, and two more are 
situated between kilom. 9°110—20. In the transverse 
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Fig. 2—TIMBERING FOR LATERAL PRESSURE 


passage at kilom. 9°166—70 there is a 5 cm. conduit 
fitted with four large pulverisers. Between kilom. 
9°215--19 the water pipe is increased to 16 cm. 
diameter, and is fitted with different types of spraying 
heads, and between kilom. 9°270—360 a 5 cm. pipe runs 
along above the heading ventilating pipe, and is fitted 
with a number of water sprays. In tunnel No. 2 the 
cooling arrangements consist simply of a 5 c.m. pipe 
running along the top of ‘he forced ventilation pipe 


between kilom. 9°180—200, and provided with a number 
of sprays. 

The present rock temperature in the advance headings 
is 116 deg. Fah.; and the infiltration water, amounting to 
12,900 litres per minute, ranges in temperature from 
106 deg. Fah. to 116 deg. Fah.; the air temperature 
varies between 86 deg. Fah. minimum in both, and a 
maximum of 97 deg. Fah. in tunnel No. 1 and of 91 deg. 
Fah. in tunnel No. 2, where the ventilation is more direct, 
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temperature is, therefore, some 5 deg. Fah. lower than 
that of the Italian side, but then the outside air tempera. 
ture prevailing at Brig has averaged less than half that 
at Iselle. A change was recently made on the Swiss side 
in the system of ventilating the tunnel. Since the ex. 
cavation of the tunnel No.1 to its full normal section 
had already reached up to within 160 m. of the end of 
the workings, and the masonry had been completed to 














Fig. 5—-EJECTOR PUMP 


within 230 m. of the same point, there could be no longer 
any inconvenience to the few workers in the bottom of 
the advance heading from driving the air in through the 
larger sectional opening of the main tunnel by means of 
one ventilator, and aspiring the foul air and gases through 
= small passage No. 2 by means of the other ventilating 
an. 

The result of this system of ventilatitig, as regards 
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uxiliary consequently the cooling plant described lowers the lowering the temperature, has not been appreciable in 


to the cooling effected by the ventilators.. The minimum | general average temperature of the air to 26 deg. Fah. less | the headings, for although the temperature up to the 
volume of infiltrations for the whole tunnel was, in March, | than that of the rock whilst spraying water at a tempera- | fourth kilometre from the portal is less, yet no im- 
It should 


12,760 gallons per minute. | ture of 63 deg. Fah., which is 27 deg. Fah. lower than | provement is to be noticed beyond that point. 

_ To give an approximate idea of the cooling apparatus the temperature of the cooled air. At the Swiss ex- | be remarked here that the portal at Brig is already fitted 

in use at the Italian end of the tunnel, during the last | tremity of No. 2 tunnel the temperature is 82} deg. Fah., | with its curtain door and turbine motor-of 15 horse- 

months of its construction, we may note the following:— | or 18 deg. Fah. less than that of the rock, but in the | power for working it. 

Yor the refrigeration of tunnel No. 1 there was, situated | neighbourhood of works in progress the air temperature | The rock itself at the Swiss end (summit of the tunnel 
“No-TIir. ap ~~" | varies from 81 deg. Fah. to 90 deg. Fah. ; the general air | line) has undergone a very slight fall in temperature 
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since the perforation of the main heading being now only | sufficiently to permit the excavation of the next 2 m. | become crushed and jumbled. In this broken strata a 
100 deg. Fah., as compared with 101 deg. Fah. recorded | length of floor. The 1700 m. of foundations already laid | few small garnets were discovered. The instability of 
; Pk | in the main tunnel comprises a total of 7135 cubic metres, | the rock near this point, notably between kiloms. 9-038— 
The refrigeration at the Swiss side is now effected in | since the cross section of the invert averages close | 9-110, in tunnel No. 1, and kilom, 9°123—9-142 in tunnel 


in February. 


tunnel No. 1 by seventeen cooling sprays, in addition to 
long lengths of piping arranged with small jets between 
the point kilom. 5°960—kilom. 9°980, and in tunnel No. 2 
by a battery of thirty pulverisers at kilom. 9°480, This 
cooling plant of itself lowers the temperature by from 
1 deg. Fah. to 16 deg. Fah., the water which it distributes 
having @ temperature of 52 deg. Fah., or lower by 
36 deg. Fah. than that of the average air temperature in 
the advance heading. 


upon 4°2 square metres. 


| No. 2, gave much trouble, and the timber reinforce- 


Concrete or beton is an expensive item at the Italian | ments are of a particularly heavy character. Beyond 
end, more especially for the sand, which is not to be | kilom. 9-110 (9°142 Italian reckoning) the rock a 


obtained near Iselle, whereas it can be had in abundance 
in the Rhone Valley on the north side. Consequently, it 
has to be ground in ball-mills from the hardest rock 
borings of the tunnel, that is, Antigorio gneiss, care 


| 
i 


and completely changes in nature, being then a whitis 

granular limestone, and it is at the encounter of the two 
rocks that the first great inrush of hot water occurred. 
The limestone mentioned is usually schistic and always 


| having been taken during the perforation of this grano- | micezeous, veined with secretions of quartz and calcite, 
_hea a | toid to dump the spoil in one place close to the beton- | and it continues right up to the meeting of the two main 

At the Swiss side for the auxiliary or forced ventilation, | making plant, and to avoid mixing it with softer materials. | headings, the stratification throughout dipping from N. to 
beyond the last cross passage by which the free air passes, After washing, drying, and screening,' the” product is of | W. in a direction almost transverse to the line of the 





Fig 6--LATERAL ENLARGEMENT FROM HEADING 


there are 125 metres of 30 cm. pipe, into which has been 
introduced an injector serving to cool the air in its 
passage, and also tending to increase its velocity. The 
refrigerating plant, as described, represents the most 
efficient arrangement for cooling the air which the 
engineers up to the present time have been able to devise 
by repeated experiments. 

Allusion has already been made to the work now in 
progress of laying a concrete foundation, or radier, 
beneath the masonry lining in parts of the tunnel where 
movements—due to pressure upon the walls, see Fig. 3— 
have been detected. Already an aggregate length of 
1,700 m. has been laid with invert, commencing back at 
kilom. 4°450 and continuing, with numerous intervals, up 
to kilom. 8 160, where the work is still carried on. This 





Fiz. 8—TIMBERING IN TUNNEL 


foundation will have to be taken forward until the solid 
limestone is reached at kilom. 9-140, 
proceeding without interruption to the frequent service of 
trains passing over the excavated portions. The plan 
followed is very simple as the excavations for the founda- 
tions are confined to a number of narrow trenches of not 


more than 6ft. 6in. in width, about 2ft. in depth below | 


the walls, and 2{t. 6in. in the middle of the floor. The 
filling of the rings with concrete commences at once 
So no underpinning is required, even for the rails which 
bridge the trenches as girders. Care is taken to run the 
trains slower where these works are in progress—and 
especially with the dynamite trains drawn by compressed 
air locomotives—so that in case of derailments the con- 
sequences would not be serious. The concrete is well 
rammed, and in about ten hours’ time the bed is set 





The operations are | 


the very best quality of sharp crystal sand. Use is also | tunnel. 
Con- | timbering is necessary. 


made of it for the locomotive sand-box supplies. 
crete is, as before mentioned,* used for the open channel 
drain in No. 2tunnel, which at present comprises 0°89 c.m. 
per metre run. 

In No. 2 tunnel a yet longer distance has had to be 
laid with foundations in concrete to withstand the lateral 
pressure at the footings of the walls, and a total of over 
2300 m. of this secondary tunnel are now lined with 
masonry averaging 2°20 c. m. per metre run, Some 50m. 
of channel drain have had to be rebuilt between kiloms. 
8561 and 8°517. Farther ahead, in the neighbourhood 
of kilom. 8*750, the channel drain has been so deformed 
by the lateral pressure that the heading is flooded even 
over the raised footboard laid above the drain passage. 


Fig. 9-POINT OF ENCOUNTER 


Some idea of this may be formed from the engraving, 
Fig. 1, which has been reproduced from a flash-light 
photograph. Upon the right-hand side, #.e., looking 
towards Iselle, are shown the two high-pressure power 
mains, and on the left the refrigerating conduits. In the 
vicinity shown by this view, the rock is a dark grey 
calcareous mica schist, intersected here and there with thin 
seams of granular limestone. The lateral pressure is of 
some importance here, and the form of timbering adopted in 
| No. 2 to resist its action will be remarked in the engrav- 
‘ing; but a little distance forward the rock becomes yet 
more friable, and a very solid form of timbering had to 
be employed, this being shown by Fig. 2 near the point 
kilom. 9°020, where the shelving or dislocations occur 
much closer together, and where the stratifications finally 


* See cross soctions, page 410. October 3lst, 1902. 











Fig. 7—POINT OF ENCOUNTER OF THE HEADINGS 


The rock is fairly solid here, and but little 
The direction of the pressure 
movement tends from tunnel No. 1 to tunnel No. 2, and 
the material is greatly fissured in a direction transverse 
to the tunnel line, more particularly in the granular 
schistic limestone, but less in the calcareous schist 
between kiloms. 9°205 and 9°241. Huge fissures, origi- 
nally sliding surfaces or dislocations, usually correspond 
with the inflows of hot water more recently encountered. 
One of these, in No. 1 tunnel at kilom. 9°188, has a flow 
of 5-600 litres per minute, and a temperature of 116 deg. 
Fah. 
From the plan—Fig. 4—which shows the present state 
of the tunnel works, it will be noticed that the most 
advanced point of the enlargement area has just reached 
the region of hot springs where the water now covers the 
floor in No. 1 tunnel. In such a difficult spot the excava- 
tion of the channel drain for the wall footing is necessarily 
hindered by the water constantly flowing back into the 
trenches, To pump out this water, ejector pumps of the 





Fig. 1O—HYOROSIATIC OVERFLOW PIPE 


type shown in Fig. 5 are employed. These are made by 
Sulzer Brothers, and have proved very portable and well 
suited for the frequent handling and rough use of the 
headings. The lifting valve is a simple injector, of 
which a number may be bolted to the discharge pipe 
as shown, wherever deep holes are to be drained, the 
power water being taken, of course, from the high- 
pressure mains. 

The vaporous fog in this part of the tunnel is such that 
for simple alignments of the tunnel’s course the ordinary 
telescopic levels were useless, and the surveying engineers 
had recourse to an expedient which proved very efficient 
thatis, two glass tubes communicating by lengths of 15mm. 
iron tubing, of which 70 m. length were necessary to pass 
through the fog-infected district; and by taking care to 
avoid air bubbles when pouring the water into one of the 
glass tubes, the results were absolutely reliable, and 
no matter whether the level, taken from one given 
part, was into either No. 1 or No. 2 headings. The 
principal inconvenience was, of course, the encumbrance 
of carrying the pipes and the trouble of jointing them, 
twelve men being employed for this purpose. The iron 
pipes were finally replaced by stout rubber tubing 20 mm. 
diameter. 

At present the method of enlarging the small heading 
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section upwards to the crown over a large area, and 
without operating through shafts and crown drifts as was 
formerly the custom, has been found very satisfactory, 
and especially on account of the improved ventilation. 
The work of afterwards enlarging laterally upon one side 
of the heading will be understood from: the view Fig. 6. 
The fullest development of the timbering just previous 
to the removal of some of its lower struts, to make room 
i the wall now being built up beneath it, is visible in 

ig. 8. 

The present and last position for the construction 
station in the tunnel on the Italian side is between the 
point kiloms. 7°515 and 7°857, and that at the Swiss end 
is between kiloms. 8*800 and 9°400: At the Swiss side 
there are two shifts of men from 6 a.m. till 10 p.m., 
while at the Italian side there are three shifts of eight 
hours each. Horses have been reintroduced at the 
advance headings on the Italian side since March last, 
there being now four, working six hours each. The steam 
locomotives (four in number) now come up to the 
kilom. 8°600, and the compressed-air locomotives.up to 
kilom. 9. 

In the secondary tunnel No. 2 a siding has been laid 
between kiloms. 8°956 and 9-082. 

At the Swiss side*the masonry lining has been com- 
pleted right up to the position occupied by the safety 
gates, but the amount of reconstruction of the revetment, 
in conseqvence of fissures, has been very heavy between 
the points silom. 8°863 and kilom. 9°#89, corresponding 
exactly to the parallel points in which the tunnel No. 2 
has been constructed to the full normal section requiréd 
for the crossing of trains, and 44 m. of the 1151.m. inverted 
arch or foundation already laid have had to be recon- 
structed where the floor had been forced upwards hy the 
pressure. . 

Ballasting for the permanent track has now been laid, 
more or less completely, right up to kilom. 10°059. At 
the Iselle portal the curtain, and turbine motor working 
it, have been recently installed. 

On account of the diminished volume of water in the 
Diveria, especially in the winter season, it has been 
necessary to increase the efficiency of the hydraulic plant, 
which must remain for working the ventilators, &c., after 
the tunnel is open to traffic. An overflow outlet, or 
valve, had been provided at the bottom of the line of 
cast iron penstock pipes, near Paglino, in order to relieve 
them of excessive pressure (see THE ENGINEER, page 177, 
August 22nd, 1902). . 

For some time it was observed that a loss of pressure 
occurred by reason of the aspiration of air through the 
overfiow pipe, causing churning and air friction; there- 
fore, to the end of the short vertical pipe already existing, 
a length of pipe 78ft. long, and of about 3@in.. diameter, 
was added and carried up the side of the“ hillto a point 
about 33ft. higher—see view Fig. 10—whére’ the overflow 
is at present steady and continuous, and without the 
irregular pulsatory movements previously existing, the 
head of water in the overflow pipe now serving to main- 
tain a seal, so that all air entering at thé head of the pipe 
line must escape upwards and back -to the same point. 
The sharp variations of pressure, formally noted at Iselle, 
have been eliminated, and the pressure is now very even. 
‘’ Concerning the now historic event of the piercing of the 
two headings, we are finally able to supplement previous 
notes with the following, from a reliable source. There 
is really. but little which is clearly known, for no 
engineers of the contracting firm were able to be present 
until a couple of hours later (through the derailment of a 
train), although an engineer ofthe Federal] Railway, Signor 
Bacilieri, was on the spot at the time, having entered 
the night previous. 

On February 22nd, a large spring of 1500 litres per 
minute spurted from the tunnel floor at the point 
kilom 9°349. This was at the time, and apparently 
correctly, attributed to the water present in the northern 
headings, since a reduction of the pressure therein was at 
once observed at Brig. This spring, “No. 95,” arose, in 
fact, from a fissure, or dislocation, from the upper 
extremity of which also gushed the spring “ No. 142” on 
the north side; but while the latter continues to flow on 
undiminished in volume, and as before, from the crown, 
the spring at the south side has subsided, since the 
perforation, to 60 litres per minute. In order to drain 
the Swiss headings, and to relieve the pressure, the 
pumps at Brig had for a day or two previously, and in 
expectation of the encounter, been actively at work, so 
that, when the breach was effected by the last blast, the 
great volume of the water, flowing in waves, escaped in 
thirty minutes. Dams had been built in the main 
tunnel No. 1, opposite the cross passage No. 45a, No. 45, 
and No. 44, to divert the water.in to tunnel No. 2. The 
hole in the diaphragm had a width of 80 cm., and was 
2-Sosn eee: ST 2igi2 se 7 

When: work-was resumed the rock-borers were em- 
ployed to-remove the :bench formed by the constructural 
grading.at the north side, and thus to lower the floor at 
that end-for:98:-m. out‘of the 246m. distance up to the 
iron gate in\No./ 1-tunnel. This portion is shown in the 
view, Fig. 9;taken in the month of March in an atmo- 
sphere of 45 deg. Cent. temperature. Previous to 
beginning this work the high-pressure mains in the 
advance heading at the Swiss side had to be removed and 
carried to the Italian side, and this was done as soon as 
the heat was reduced sufficient to permit of the operation, 
in March, and as shown in the engraving, Fig. 9. 

The hot springs in the Swiss headings between the 
safety gates and the abandoned heading face have been 
found, some to have the same temperature and yield as 
formerly, others to have increased in temperature and 
diminished in volume, while the greater number have 
diminished in temperature ; and the degree of hardness 
has remained much the same as previous to the uninda- 
tion. 

The alignment of the main tunnel showed no appreci- 
able axial error, and it is thought that the error of length 
will prove to be less than 2 m., but this cannot be known 
until a careful survey has been made, 





The boring of the main tunnel occupied a time of 
2392 days, which gives an average progress, both sides 
combined, of 8°25 m. daily for the whole of the time, 
and of 10°63 m. daily for each day’s work of the rock- 
borer. ; 








PNEUMATIC COAL CUTTER. 


THE Little Hardy coal cutter, which is made by the 
Hardy Patent Pick Conipany, Limited, of Sheffield, was 
originally designed for ‘‘ heading,’’ but it:can be used equally 
as well for undercutting and shearing, nicking in coal, shale, 
fireclay, limestone, and many other materials of a hard 
nature. The makers claim for this machine that the cost 
per ton of material dealt with is reduced, that a maximum 
fall of round coal is obtained, that there is an increased 
output per man, and that it ensures safety to operators, 
causing them a minimum amount of strain. The appara- 
tus consists essentially of a piston which is made 


Fig. 1—DRILLING. HORIZONTALLY 


from a solid forging and fitted with an unbreakable 
steel chuck bolt, which obviates all hammering when chang- 
ing the cutter burs. The piston is made to rotate by means 
of the fixed guide inside the cylinder. Piston rings of a 
special pattern are used, and it is said that they ensure an 
air-tight cylinder, in spite of the wear caused by years of 
work, The special feature of the mechanism appears to be 
the valve. It is circular, and of the piston type. . The posi- 
tion of the valve in the chamber depends entirely upon the 
air pressure, as there’ are no tappets, guides, or other 
mechanism, connected with it. The valve is thrown over at 
the greatest attainable speed by live air at full gauge 
pressure, and, having come to the end of its stroke, is 
automatically locked by the full pressure of the air 
acting- upon the whole surface of one end of the valve 
piston. In this. position the other end is completeley open to 
exhaust. The- travel of. the valve attains a very high 
rate of -speed, and, provided that the pressure of the 
compressed air is 60 lb. per square inch, then as many 
as 650 to-700 blows.can be given per minute. It is stated 
that very good work can be done at a much less pressure 
than this, and, at 45 lb. per square inch, 450 to 500 blows 
per minute can be given. The stuffing-box is part of a drop 
steel forging, and, in order to prevent any slackening owing 
to vibration, it is fitted with a check plate. It has been 
carefully designed with a view to making it easy to re-pack 
and adjust. The illustrations given in Figs. 1 and 2 show the 
method of fixing the machine in position. The upright on 
which the apparatus: slides up-and down consists of a solid 


Fig. 2—DRILLING Af AN ANGLE 


drawn steel tube fitted.with a screw jack and a toothed head 
and foot for obtaining a firm grip in the bed and roof. 
There is a radial arm that carries the apparatus which is fixed 
by means of a coneclamp on the cradle which fits into a cone 
clamp on the arm. This arm is clamped to the vertical 
column, and is adjustable to any height. Although the 
machine is held tight, it does not prevent its’ free movement 
across the face of the work, which is accomplished by means 
of a lever. If it is required to make vertical’ cuts, the 
apparatus is fixed directly to the column, The lever in this 
case, instead of moving the cutter in a horizontal plane, 
moves it up and down. It is said that the machine is capable 
of cutting at any angle and at any height between the floor 
and the roof, owing to the usé of a special swivel clamp. The 
following data, taken from ordinary working results, have 
been supplied to us by the makers :—When heading, three 
places, 12ft. wide, have been holed under 4ft. 6in. deep, and 
two of the three places ‘‘cut’’ or ‘‘ sheared ’’ from top to 
bottom, in a working shift of nine hours. The seam was 3ft. 
in thickness, and the material was hard fireclay. Also, in 
18in. seam, where the inclination was 45 deg., taking also 3ft, 
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very hard floor and 8ft. hard roof, width of place 9ft., the 
coal was holed by this machine and got off separately. Four 
blast holes in the rock were bored, and the hole blasted 
cleared away, and timbered ready for the next shift. The 
advance made per eight-hour shift amounted to 6ft. When 
‘* face-working '’ in various seams of different thicknesses 
from 1ft. 6in. to 6ft., this apparatus has holed 12 to 15 yard, 
per shift of eight to nine hours. The depth of the undercut 
was from 3ft. 6in. to 5ft., and the pressure used 40]b, to 
60lb. And, finally, with regard to stone-quarrying in hard 
building limestone, ‘channelling horizontally and vertically, 











Fig @@—HE LITTLE’ HARDY COAL CUTTER 


to produce blocks of definite size, the machine has becn 
known to give an output of 12 square feet per hour. 








EAUNCHES AND TRIAL TRIPS. 


CROWN OF ARRAGON, steamer; built by, David and William 
Henderson and Co:, Limited ; to the order of, Messrs. Prentice, 
Service and Henderson; dimensions, 400ft., 53ft. 2hin. by 
28ft. 4in. ; engines, triple-expansion, 27in., 46in., 76in. by 48in., 
pressure 180 lb.; constructed by, builders ; a mean speed of over 
13 knots was attained ; trial. trip, May 31st. 

Rio BUENO, steel screw steamer ; built by, Messrs. John Reid 
and Co., Limited; to the order of, South American owners; 
dimensions, 175ft., 29ft. by 17ft.; constructed by, Messrs. Muir 
and Houston, Limited ; launch, June Ist. 

Vico, steamship ; built by, Earle’s Shipbuilding and Engineer- 
ing’ Company, Limited ; dimensions, 336ft., 48ft. 3in. by 
25ft. 4in.; to carry, 6000 tons of grain ; engines, triple-expan- 
sion, 20in., 32}in,, 54in. by 42in., pressure 195 lb.; launch, 
June 2nd. 

QUERIMBA, turret steamer ; built by, Messrs. Wm. Doxford and 
Sons, Limited ; to the order of, the British India Steam Navigation 
Company ; to carry, 12,000 tons deadweight ; launch, June 3rd. 

QUEDA, single-deck turret steamer; built by, Messrs. Wm. 
Doxford and Sons, Limited ; to the order of, the British India Steam 
Navigation Company, Limited ; to carry, 12,000 tons deadweight ; 
a speed of 12 knots was attained ; trial trip, June 3rd. 

GLENMAY, steel screw steamer; built by, Messrs. Ropner ard 
Son ; to the order of, Messrs. Robert Livingstone and Co.; dimer- 
sions, 322ft., 44ft., 22ft. 10in.; engines, triple-expansion, pressu:e 
180 lb.; constructed by, Messrs. Blair and Co., Limited ; launch, 
June 5th. 

PARKLANDS, steel screw steamer ; built by, Irvine’s Shipbuild- 
ing and Dry Docks Company; to the order of, Mr. R. Hardy ; 
dimensions, 351ft., 48ft. by Sait. 2in.; _ triple-expansion, 
23$in., 39in., 64in. by 42in., pressure 180 lb.; constructed Ly, 
Blair and Co., Limited ; launch, June 5th. 

KIRNWOOD, steel cargo steamer ; built by, R. Craggs and Sons, 
Limited ; to the order of, the Constantine and Pickering Steam- 
ship Company ; dimensions, 340ft. 3in., 47ft. by 24ft. 4in.; 1o 
carry, 5350 tons on 21ft.; engines, 23}in., 39in., 64in. by 42in., 
aay? 160 lb.; constructed by, Blair and Co., Limited ; launch, 
June 6th. 








NAVAL ENGINEER APPOINTMENTS. 


hin following appointments have been made at the Ac- 
miralty :— 

Engineer Captain.—W. H. Bramsdon, lent to Victory, for two 
weeks’ course of instruction in oil fuel. 

Engineer Commanders.—C. J. James, lent to the Victory for 
two weeks’ course of instruction in oil fuel; J. L. Michell, to the 
Repulse, on recommissioning ; and J. J. Stuart, to the Dominion, 
on commissioning in reserve. 

Engineer Lieutenants.—A. 8. W. Durston and P. D. Church, to 
the Dominion, on commissioning in reserve; R. C. Cleave, to the 
Repulse, on recommissioning Wy. Rattey, to the Sapphire, for the 


Velox on beg ge A. Whitmarsh, to the Sapphire for the 


Blackwater ; F. Pring, to the Vivid for the Gipsy ; G. 8S. Holgate, 
to the Sapphire, additional for the Ribble; F. J. Roskruge, to the 
Russell, additional to assist engineer captain; H. E. Nicholls, to 
the Vivid, supernumerary. 

Engineer Sub-Lieutenants.—W. Smith, to the Carnarvon, and to 
the Implacable on arrival on station ; and G, H. 8. Sanders, to the 
Carnarvon on arrival on station. 

Chief Artificer-Engineer.—C. A. Bush, to the Pembroke, addi- 
tional for the Sunfish. 

Acting Artificer-Engineer.—E, W. Eckersley, to the Victory, 
additional for the Hampshire. 








GRESHAM CoLLEGE.—We have received a syllabus of four lectures 
on ‘**The Infinitesimal Calculus,” which are to be delivered at 
Gresham College by Mr. W. H. Wagstaff on Tuesday, Wednesday, 
Thursday, and Friday, June'13th to 16th inclusive. The syllabus 
includes the Integral Calculus: its double aspect, (1) as the 
reversing of the process of differentiation ; (2) as a method of 
summation. Typical integrals, examples of integration, integra- 
tion by , definite integrals, or integration between limits, 
geometrical interpretation exhibiting the process of integration in 
connection with curvilinear areas, applications of the Integral 
Calculus, centres of gravity, methods of evaluating vanishing 
fractions, tangents oe normals to curves, &c., are to be discussed. 
As in the former lectures on this subject, no knowledge of trigono- 
metry will be assumed, ; wis 








le 
ir 
i, 
\) 


ss ww oa 





“JuNE 9, 1905 








THE ENGINEER 


583 

















JUBILEE OF THE FIRST INTER-OCEANIC 
RAILWAY. 


So much has been heard of late years of improved com- 
munications across the Isthmus of Panama, and so much 
more will be heard in the immediate future, that the fact of 
just half a century having elapsed since it became the scene 
of the first inter-oceanic railway route is of considerable 
interest. We are apt in this country to consider South 
American nations rather unenterprising, yet so long ago 
as 1827, the famous Bolivar, who established the inde- 
pendence of nearly every South American country, appointed 
a commission to ascertain the best line for either a railway 
or » canal between the two seas. The latter was recom- 
mended, but Bolivar’s death in 1830 prevented anything being 
done to carry it out. In 1835 the project was revived by the 
United States Government, which sent out a Mr. Charles 
Biddle to survey and meest, His investigations led to a 
concession from the Republic of New Granada, confirmed on 
August 26th, 1836, to Messrs. Biddle and Azuero, of the 
right to make a railway from the head of the Chagres River 
navigation at Cruces to Panama, a public road for horse and 
mule traffic to be also maintained between those points, 
whilst at least two steamers were to be kept going on the 
river. - It was estimated that the inter-oeeanic transit could 
be effected thus in fourteen hours. Advantageous arrange- 
ments of many kinds were to last for twenty years, to be 
forfeited if the route was not kept open. Mr. Biddle got 
bome in 1837, just when a financial crisis made the scheme 
impossible, and died before he had drawn up a complete 
report. The project then slumbered for several years till the 
acquisition of Oregon and California by the United States, 
and the possibilities of trade with the new and little known 
possessions made improved communications with the 
Pacific coast a necessity. Congress, in 1848, authorised 
the establishment of a line of steamers from New York to 
Chagres, and of another from Panama to San Francisco. 
The latter contract was taken by Mr. W. H. Aspinwall, who 
joined with Messrs. H. Chauncey and John L. Stephens in 
obtaining a fresh concession for a railway, this time between 
Chagres and Panama. Prior to this, Messrs. Stephens and 
Baldwin had discovered a gap in the mountains by which the 
line could be carried over at only about 300ft. above sea level. 
This was really the determining factor in the practicability 
of the scheme; in fact, next year another gap only 260ft. high 
was found. In 1849 Messrs. Totten and Trautwine con- 
tracted with the Panama Railway Company, just formed by 
charter from the State of New York, and intended to begin 
the line at Gorgona, a point about 30 miles up the river 
Chagres. This would have left barely 20 miles of railway to 
make as a start, but careful examination of the river made it 
obvious that it was utterly unsuitable for anything but boat 
or canoe traffic, and a commencement was, therefore, made 
independently of the river altogether, at the Island of 
Manzanilla, a few miles eastwards in Limon or Navy Bay. 

Hardly were the contracts signed when the “‘ gold fever ’’ 
in California broke out. Swarms of adventurers flocked to 
Chagres, engaging the natives at any price to take them up, 
and ransacking the country for mules to carry them on down 
the slope to Panama. Provisions roge in’ value, and the 
whole state of the labour market was upset. The contractors 
were released from their engagement but retained as 
engineers, the company undertaking the work at first hand. 
Clearing the surface of the island, then virgin soil, was begun 
in May, 1850, but the difficulties of proceeding were very 
great. The ground was swampy, and rendered still more 
unhealthy by being disturbed ; mosquitos aboundad, and it 
rained half the year. The men had to live in hulks which, 
in that hot, damp climate, were alive with insects, and always 
moving to the swell of the Atlantic, It was found, however, 
that the mosquitos largely disappeared with the clearing 
of the ground. Surveying was carried on under tremendous 
difficulties. Contemporary pictures show the theodolite 
planted in the water, the engineer, in huge fishing boots, 
and his black assistant more than knee deep, while a 
lively monkey pelts them with fruit from an inaccessible tree. 
It became very difficult to keep the men together, from the 
constant fever and ague and the high wages obtainable on 
the ‘‘ California transit,’’ vid Gorgona. owever, another 
start was soon made at Gatun, about eight miles up the 
Chagres, from which a party worked to meet the other 
advancing from the terminus. All along here the line was, 
at first, really a wooden viaduct, being constructed on piling, 
like many lines in the Southern States of the Union, but as 
soon as material could be got from further on it was filled 
in with earth and made up solid. Meanwhile, wharves were 
being constructed on the island, as all necessary stores and 
tools had to be brought by sea from the United States or 
Great Britain. A grant of the island, which is of coral 
formation, nearly a square mile in extent, and separated only 
by a narrow, and shallow passage from the mainland, had 
been obtained from the Government of New Granada. A 
regularly planned town soon sprung up, mostly of wooden 
houses, and on February 2nd, 1852, it was formally named 
Aspinwall. By October Ist, 1851, it was possible to run a 
ballast train up the line to Gatun, and soon after the 
passengers from two large steamers went up, who had been 
unable to land at the exposed roadstead of Chagres. This 
fact, when known in New York, proved a great advertisement 
for the line just when its small capital of one million dollars 
had proved insufficient. The Californian traffic was soon 

diverted as the railway opened, further to Bohio and Bar- 
bacoas being continued by canoes and mule-back as before. 
The latter point, 23 miles from Aspinwall, was reached on July 
6th, 1852. Here the river had to be crossed—no very easy 
task, as it sometimes rose 40ft. in a night, after heavy rains, 
and was about 300ft. wide. One span of the bridge was soon 
swept away, but it was finally completed with six spans of 
over 100ft. each, built of wrought iron girders, having webs 
9ft. deep in the centre, 7ft. at the ends, with top and bottem 
chords lin. thick by 24in. wide. Iron floor girders 3ft. apart 
carried the road, the piers and abutments being of hewn 
stone, with battering sides. Several smaller bridges of iron 
over tributaries of the Chagres were also necessary. After 
Gatun the swamps ceased, but 9 miles out of the 23 were 
originally laid on piles and cribwork. Soon after crossing 
the Chagres the line begins to rise, but the gradient no- 
where exceeds 1 in 100. On the completion of the large 
bridge in February, 1854, the line was opened 8 miles 
further, to Obispo, and in the following September 7 miles 
more, to the summit of Culebra, 38 miles from Aspinwall. A 
town of temporary houses sprang up here whilst it remained 
the terminus, and was constantly crowded with diggers on 
their way to California. Wooden houses, ready to put to- 
gether, were brought from the United States. At the sum- 
mit was a cutting 24ft. deep, in soft soil, which washed so 


badly in heavy rains that a considerable force was required 
to keep the line open. About a mile beyond, a remarkable 
basaltic cliff was encountered, the crystals, 8ft. to 12ft. long, 
and nearly a foot in diameter, resembling huge logs. As their 
angle of repose was unsafe, they were got out and broken up 
for ballast. From the summit, 264ft. above mean tide level 
at Aspinwall, the railway fell continuously to Panama, the 
longest and sharpest portion on the whole line being 3°8 miles 
at lin 88. The work was finally completed at midnight on 
January 27th, 1855, when the last rail waslaid. Next day 
—Sunday—at 3.30 p.m., the first train that had ever gone 
from one ocean to another arrived safely at Panama. 

When completed, the railway was a few yards over 474 
miles in length. It was a single line, laid to a gauge of 5ft., 
with €0 lb. bridge rails, acc-rding to the engineer’s report of 
November, 1853, but a later account says that 58 lb. bridge 
and 56 1b. Vignoles or T rails were used. Pine sleepers were 
at first put down, but had to be replaced by hard ones of 
lignum vitve almost immediately. In fact, the reconstruction 
of the line at one end began before the other was finished, 
many trestle bridges being rebuilt with stone and iron, or 
filled up with earthwork, very soon after erection. Happily, 
the traffic was able to pay for it; in fact, the line turned out 
a perfect gold mine from the first, thanks to its monopoly 
and unlimited powers of charging. Dividends of 5 per cent. 
were paid in July, 1853, and of 7 per cent. in 1854, with the 
line only partially cpen and a very limited service. For 
years after that it paid 12 per cent., with handsome bonuses 
at intervals. The capital was mostly held in New York, in 
few hands, The valuable nature of the traffic, in specie 
particularly, enabled it to be worked very cheaply. In fact, 
the fare was 25 dollars, payable in gold. Five guineas to 
Brighton would soon send up Brighton Railway stock—if the 
other seaside places were shut up. 

As may be supposed, the Panama Railway was fitted out 
entirely according to the American practice of its time. The 
engines were four-coupled, with outside inclined cylinders, 
driviog-wheels about 5ft.6in.,and solid bogie wheels ; they had 
huge wood-burning funnels of the old style, and commodious 
cabs. bir weighed about 20 tons full. A hand-rail went all 
round, with ample room for aman to pass. Cowcatcher, bell, 
and large head-lamp, appear in pictures of the time. The 
engines were eleven in number at the date of opening. Twenty- 
two coaches, holding 60 passengers each, very low , ee with 
flat roofs ; 51 box wagons, 75 cpen wagons, and a number of 
trucks, completed the carrying stock. The workshops were 
at Aspinwall. 

Besides the Californian business, which was not so large in 
goods as might have been expected, a valuable trade sprang 
up with the Central and South American States down the 
Pacific coast, and also with Australia and other countries, 
the whole of which passed over the Isthmus by rail. These 
sources of traffic quite compensated the loss caused by the 
opening of the Union Pacific Railway direct to San Francisco 
in 1869. Amongst other valuable privileges the Government 
of New Granada granted to the company 262,000 acres of 
land. The concession for the line was for forty-nine years, 
during which no other road of any kind could be built with- 
out the consent of the Panama Railway Company. The 
neutrality of its territory was guaranteed by treaties with the 
American and British Governments; it might charge what 
it liked, had the power of life and death over the natives, and 
authority to have its own police force to ensure order. To 
this end a band of forty men was placed under the command 
of an ex-brigand from Texas. ll this was fifty years ago ; 
in 1867 a new charter was obtained, extending the company’s 
privileges for ninety-nine years, and giving them the island 
of Manzanilla in fee, on payment of one million dollars down 
and a further sum annually. By 1872 the traffic had fallen 
off considerably, probably owing to the direct line across the 
States to San Francisco and to the opening of the Suez 
Canal route to Australia, but as working expenses were got 
down to 27} per cent. to meet it, profits were not affected. 

Few trains and slow have always characterised the line. 
Four hours was the time taken at first, and by a time-table 
dated October 9th, 1892, the three passenger trains each way 
averaged 3 hours and 6 minutes on the trip. By time-table 
No. 4, however, taking effect on April 27th, 1890, 130 and 
135 minutes were the fastest times each way. In the earl 
days specials in connection with the steamers formed muc 
of the traffic, and would not appear inthe tables. A peculiar 
feature of the line, which may still exist, was the use of 
telegraph posts of concrete, made by filling tall narrow 
moulds having a straight stick in the centre, with concrete. 
When set the mould was removed, the resulting product 
being very strong and not affected by weather or insects. 

Regular traffic apparently began on Monday, January 29th, 
1855, but there was a formal opening on February 17th, 
when the foundation stone of a monument in honour of 
Stephens, Aspinwall, and Chauncey was laid on a hill near 
Matachin. The intermediate stations were two-storey 
buildings of wood, with a verandah and balcony all round, 
and about ten in number. Very few were passing-places, 
except Barbacoas and Matachin. At Panama trucks ran out 
upon an iron pier 450ft. long, but only small vessels could 
lie at it. Iron launches of 100 tons, towed by tugs, were 
used to take cargo to and from large ships, but at Aspinwall 
all vessels could lie at the wharves. The total cost of the 
whole undertaking, with rolling stock, was only 7 million 
dollars—or, say, £1,400,000—which must be considered a 
very moderate figure. When it is remembered that de Lesseps 
was foiled with his canal scheme forty years later, largely by 
reason of the unhealthy climate, the pluck and courage 
which made the Panama Railway are worthy of the highest 
admiration. In 1870 the name of Aspinwall was changed to 
Colon, the Spanish for Columbus. 








SOME REFINEMENTS OF MECHANICAL 


SCIENCE. 
By AMBROSE SWASEY, Cleveland, Ohio.* 

For the subject of my address I wish to speak of a few of those 
methods and mechanisms which have been developed and perfected 
to such a degree of refinement that they may be considered as 
almost beyond the practical, and yet were it not for such refine- 
ments, they could not possibly be made to serve the utilitarian 
—— which make them of such inestimable value to us all. 

e division and the measurement of time is to-day, as it has been 
for ages, among the most important of the subjects affecting the 
welfare of mankind, and as time has rolled on and there has been 
a better understanding of the laws governing the universe, nearer 
and nearer has been the approach to perfection in the working out 
of these difficult problems, but the many limitations surrounding 
them have always kept their full solution somewhere in the future. 





* Pres‘dential address presented at the New York meeting, Decembor, 





1904, of the American Society of Mechanical Engineers Abstract. 






The diurnal revolution of the earth, which gives the solar day 
and the revolution of the earth around the sun, the solar year, are 
the arbitrary divisions of tim? marked off with the utmcst preci- 
sion by the celestial bodies ; and while the a of the solar day 
has, from before the Christian Era, been fairly well defined, the 
length of the solar year was but approximately known until within 
a few hundred years. 

The length of the year as counted by the Julian calendar was 
too long by eleven minutes and fourteen seconds, and this error 
amounted to ten full days in the sixteen hundred years from the 
time the Julian calendar went into effect until the introduction of 
the Gregorian calendar. 

A few years ago, when visiting the Vatican Observatory, I was 
particularly interested in the Gregorian Tower, which forms a part 
of the Vatican Library Building. After passing through a number 
of rooms which are used in connection with the Observatory, when 
near the top of the tower, I was taken into the spacious and 
beautiful calendar room, the walls of which are covered with 
paintings of the highest order, executed centuries ago, under the 
direction of Pope Gregory XIII. In the centre of the room, and 
forming a part of the floor, there was a large marble slab, on 
which was cut a fine line exactly in the true meridian, and upon 
the line was a special mark which indicated the altitude of the sun 
at noon of acertainday. On the south wall, near the top of the 
room, there was a small aperture through which the direct rays of 
the sun passed at noon, projecting a bright spot on the meridian 


line. 

All of this had been planned and executed by the astronomers 
in order that they might demonstrate the necessity of reforming 
the calendar, and when at noon on the 23rd of March, 1582, Pope 
Gregory saw that the altitude of the sun as shown by the beam of 
light was not for that particular day, but for the day ten days 
previous, he directed that ten days be stricken from the calendar, 
and that day should be the 11th of March instead of the 23rd. 

With such precision had the astronomers determined the true 
length of the year, that our present calendar, with its intercalations, 
will continue on for twenty thousand years with an error not to 
exceed a single day. 

The line on the marble slab, and the aperture through the wall 
of the calendar-room were devices simple in the extreme, and in 
th’s day of instruments such a method would hardly be considered, 
yet they served their purposes admirably, and the placing of that 
line on the true meridian, with an accuracy never before attained, 
was considered one of the greatest scientific achievements of that 


e. 

Since an unknown time the day has been divided into twenty- 
four hours, and, as civilisation has advanced, the greater has been 
the necessity for the utmost precision in the measurement of each 
hour, with its sub-divisions. 

The sun dial is not only the earliest, but the most interesting of 
all the numerous arrangements that have been devised for 
measuring the divisions of the day. Notwithstanding its limita- 
tions, it has been a subject which has attracted- the brightest 
minds for ages. Within these later years there has been a renewed 
interest in this ancient timekeeper, not only in copying the types 
of dials, which are valuable because of their antiquity, but in work- 
ing out new forms. Recently a new dial has been invented, by 
which the rays of the sun will indicate the true mean time for each 
day of the year, with an error not to exceed one minute. 

The hour-glass, which came later, was considered a much more 
practical method, inasmuch as it could be used either day or night, 
and because its use was not confined toa particular ]»cation ; how- 
ever, as a timekeeper it was not satisfactory, even in those early 
days. 

The clepsydra, or water clock, which is supposed t» have been 
invented by the Greeks, was found to be a much better timekeeper 
than either the sun-dial or hour-glass, and it was a great step in 
advance toward the accurate measurement of time. 

These water clocks are to this day used extensively in the East, 
more especially in China. Those first used by the Greeks consisted 
of two water jars so arranged that the water from the upper ran into 
the lower, and the time of day was determined by measuring the 
depth of water in the’upper jar, and at sunrise each day the water 
was returned to the upper jar. In the city of Canton there is a 
water clock which has been running for eight hundred years, and 
at the present time it ig the standard clock of that city. 

This clock consists of four water jars, each having a capacity of 
eight or ten gallons. The jars are placed one above the other, in 
the form of a terrace, the three upper ones being provided with a 
small orifice near the bottom, through which the water drops into 
the jar next below, and so on dowa from one to the other, until the 
water reaches the lowest or registering jar. In this there is a 
float to which is attached an upright having graduations for the 
hours and parts of hours, and as the water rises the time can be 
determined by noting the height of the float in relation to the 
cross-bar at the top of the jar. 

In this improved form of water clock the variation in the flow of 
water due to the difference in height is overcome by having a series 
of jars, the outlet of the upper being so graduated that there is but 
little variation in the height of water in the second jar, and in the 
third the height remains practically uniform, thus ensuring a con- 
stant head for the water which drops into the registering jar. At 
the beginning of each day the water is taken from below and 
carried up a flight of steps to the top. 

That such an arrangement has some elements favourable to the 
accurate measurement of time there can be no doubt. It certainly 
has the element of simplicity, and notwithstanding its long service, 
the only wear natives was confined to the steps leading to the 
upper jar. 

< ocks of the present type, although used as far back as the 
twelfth century and sibly earlier, were but fair timekeepers 
until several centuries later. Those which the astronomers used 
in the observatories at the end of the fifteenth century were so 
unreliable that modified forms of the clepsydras of the ancients 
were used, and, as they did not prove to be satisfactory, most of 
the observations were made without the use of clocks. 

Galileo’s beautiful discovery of the isochronism of the pendulum 
from the swinging chandelier in the church at Pisa was of great 
value in many respects, but in none more so than in its application 
to the measurement of time. 

Soon after that great discovery the English clockmaker, 
Graham, invented the mercurial pendulum, by which the variation 
inits length caused by the difference in temperature was fully 
compensated, and some years later Harrison, another English 
clockmaker, invented a compensating pendulum, which consisted 
of a series of metal bars, having different coefficients of expansion, 
so that 200 years ago, as it is to-day, the pendulum was the 
nearest perfect of all the devices that have been employed for 
governing or controlling the motions of a clock mechanism, 

Every part of the clock down to the minutest detail has been the 
subject of study and improvement, and they are made and adjusted 
with such precision and delicacy that in testing them the question 
is, within how small a fraction of a second will they run? Not 
content with their marvellous performance when under normal con- 
ditions, some of the finest astronomical clocks are surrounded by 

lass or metal cases, in which a a pe vacuum is maintained, and 
in order that the cases may not be opened or disturbed, the wind- 
ing is done automatically by means of electricity ; the frequency 
of winding in some cases being as often as once every minute. 
These clocks are set up in especially constructed rcoms or under- 
ground vaults, where they are free from jar or vibration, where 
the temperature and barometric conditions remain practically 
constant, and where every possible precaution is taken to further 
minimise the errors of the running rate. 

A clock in the Observatory at Berlin has run for several months 
under these favourable conditions, with a rate haviog a mean 
error of but ;}3, of a second per day, and a maximum error of 
1#$ Of a second per day. 

Another clock installed at the Observatory of Case School of 
Applied Science at Cleveland, running under similar conditions, 
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also has a mean error of ;}$, of a second per day, with a maximum 
error for several months of but +335 of a second per day. These 
are notable examples of the present state of the art of clockmaking, 
and show the wonderful precision with which minute intervals of 
time can be measured. 

From the time of the invention of Peter Hele, in 1477, of the 
‘*Nuremburg Animated Egg” or ‘‘ pocket clock,” which required 
winding twice a day and varied an hour and a-half in the same 
length of time, the development of the watch has kept pace with 
the ‘Mother Clock,” and followed closely to it in time-keeping 
qualities. 

These marvellous little machines, whether made at the homes of 
the peasants among the hills and mountains of Switzerland, where 
the skill required for making a single part has been handed down 
from generation to generation, or made in the great factories of 
this country, where fully two million high-grade movements are 
turned out annually, and where the skill of the workmen has been 
supplemented by modern methods and machinery, are, notwith- 
standing the difficulties attending their manufacture, produced so 
cheaply as to be within the reach of almost everyone. 

The larger watch, or ship chronometer, with its escapement so 
delicately made and adjusted that it must always be kept in the 
same position, was greatly improved through the efforts of the 
British Government in 1714, by offering rewards of ten, fifteen, 
and twenty thousand pounds to any who should make chronometers 
that would run so accurately that the longitude of a ship at sea 
could be determined within sixty, forty, and thirty miles, and 
Harrison, the inventor of the compensating pendulum and the com- 
pensating balance, which is now used in watches, succeeded in 
making a chronometer which, after being tested on a long voyage, 
was found to run so closely that the position of the ship was deter- 
mined within eighteen miles, and he was therefore paid the full 
award of twenty thousand pounds. That historic chronometer, 
which marked a new era in navigation, is now numbered among 
the treasures of Greenwich Observatory. 

Modern ships are equipped with chronometers so accurate and 
reliable, and with sextants of such precision, that navigators can 
determine their position in latitude and longitude within a few 
miles. Therefore, with the increased speed of the powerful ships 
carrying hundreds or even thousands of passengers, together with 
their valuable cargoes, the methods and instruments used in navi- 
gation have been so improved as to greatly diminish the dangers 
in crossing the seas, 

The perfection attained in the measurement of time, which is of 
such great practical value in nearly every sphere of life, would 
not have been possible were it not for the even greater refinements 
that have characterised the methods and instruments used by the 
astronomer in determining the length of the day and of the year, 
which are the fundamental standards of time. 

The division of the circle and the measurement of angles has 
ever been among the unsolved problems of the astronomer, yet in 
the instruments used by him circles have formed a most important 


part. 

Long before the telescope was invented, Tycho Brahe, the Danish 
astronomer, ‘‘the founder of modern astronomy,” constructed for 
his observatory instruments of various kinds, having graduated 
circles and ares of circles. His instruments for the most part 
were improvements on those used by Arabian astronomers in the 
eighth and ninth centuries, and these in turn were copied after 
similar instruments used by the Greeks and Egyptians a thousand 
years previous, and it is supposed that such instruments were used 
by the Chinese at an even earlier period, so that graduated circles 
have come down to us from the far-off ages. 

The longer the radius the more accurate the graduations, was the 
principle upon which the early instruments were made. The 
Arabians, in about the year 1000, built a sextant with a 
60ft. radius and a quadrant with a 21ft. radius, but to Tycho Brahe 
is due the credit of constructing instruments having circles much 
smaller in diameter and graduated with a greater precision than 
ever before. It was by the use of such improved instruments of 
his own making, and by his observations which were made without 
a telescope or any means of magnification, that he was able to 
give the positions of a large number of stars within Jess than one 
minute of arc from the positions given by modern astronomers, 

The graduation of an 8ft. mural circle in 1725 by Graham, of 
England, for the National Observatory, and of an 8ft. quadrant by 
Bird, in 1767, were notable steps in advance in the division of the 
cirele and the measurement of angles, but these and similar instru- 
ments, although their efficiency was greatly augmented by the use 
of the telescope, have been supplanted by others more practical. 

The first circular dividing engine was made in 1740 by Henry 
Hindley, of New York, for cutting the teeth of clock wheels, and 
it is interesting to note that in the same year Huntsmann, another 
clockmaker, of Sheffield, invented the process of making crucible 
steel, that he might have a metal suitable for the springs of his 
clocks. 

Of the several engines constructed later, the one most successful 
and representing the greatest progress was that made by Ramsden, 
in 1777. This engine, automatic in its movements, was made 
especially for graduating circles, and because of the great precision 
with which he divided the circles of the instruments by the 
Government, the Board of Longitude awarded him the sum of 
£615. A further and most potent recognition of the excellence of 
his work lies in the fact that all subsequent circular dividing engines 
have foliowed closely the same general principles of construction 
embodied in the Ramsden engine. 

It is most gratifying to all those who are interested in mechanical 
progress that the Ramsden engine has been preserved thoughout 
all these years, and it now stands in the museum of the Smithsonian 
Institution, at Washington, as a monument to the one who made 
it and as the best example of that time of the art of graduating 
circles, 

Many excellent dividing engines have been made that are quite 
sufficient in point of accuracy for the work for which they were 
intended, but the perfection required in the graduation of circles 
for astronomical instruments is such that it has been found to be 
one of the most difficult of all mechanical problems to make an 
engine that will meet such requirements. 

In such an engine the chief essential is that the spindle carrying 
the master-plate shall be as nearly round and as closely fitted in its 
bearings as is possible, for the d of excellence with which 
that work is done determines how closely a circle can be divided. 

It seems almost incredible that a well-!ubricated spindle of 4in. 
in diameter at its largest part and tapering jin. to the foot can be 
made so nearly round and so closely fitted in its bearings that a 
movement of ;,4;;in. in or out of its bearings will in one case cause 
it to turn with difficulty and in the other with perfect freedom, yet 
this has been found to be within the limits of mechanical refine- 
ments, 

The greatest accuracy thus far attained in such engines is one 
second of arc, which arc with a radius of three miles equals one 
inch, and at twenty inches, which is the radius of the silver ring 
upon which the graduations on the master-plate are made, a line 
one-thousandth of an inch in width is equal to twelve seconds of 
arc, or twelve times the accumulated errors of any number of 
divisions, or twenty times the greatest error of any single division. 

In automatically graduating a circle, it has been found to be 
impracticable to cut more than six lines in a minute, and it requires 
about thirty-three hours to divide a circle into two-minute spaces. 
As with the running of the finest clocks, the best results can be 
obtained only when the engine is surrounded with every favourable 
condition possible. Instead of the large circles and sectors used by 
the ancients, they have been made smaller in diameter as the 
methods for graduating have been improved, until those of the 
more modern instruments are seldom more than thirty inches, and 
some of the latest meridian instruments have circles of but twenty- 
five inches. 

The smaller circles, which can be made and graduated with 
greater precision than the larger ones, are also less liable to change 
in form, owing to their weight and the variation in temperature, 








and with the aid of the reading microscope the results obtained 
would not be ible with the larger circles, 

A 26in. circle read with a microscope having a power of forty, 
would be equivalent to a circle of about 80ft. in diameter, and a 
— second of are as seen through the microscope would be equal 
to 0.0024 of an inch, a quantity easily sub-divided. 

A most important adjunct to the astronomer’s instrumental 
equipment is the filar micrometer, With it he determines the 
errors of divisions, the excentricity of his circle, and measures the 
angles to within a fraction of a second ; and when used at the eye 
end of the telescope he determines the positions and motions of the 
stars, and the distances and diameters of the planets. In these 
little instruments, whether of the simple or complex form, the chief 
requisites are the screw and the cross wires, for upon them the 
value of the observations and measurements depend. 

To make the screw of a micrometer so true that the errors in 
the threads cannot be detected by its own magnifying power is an 
extremely difficult task. These micrometer screws are often made 
with 100 threads to the inch, and are provided with graduated 
drums, having 100 divisions, the readings being made in tenths of 
of a division. 

The cross-wires, which are but common spider lines, because of 
their fineness and the remarkable qualities they possess, are indis- 
pensable in micrometric work. 

That the repulsive and even dangerous spider has plenty of 
enemies among the human family there can be no doubt, yet if the 
value of the contributions which it has made to the cause of science 
were generally known it would surely have a greater number of 
friends than at present; and most certainly the astronomer will say 
naught against it, for after the experience of many years he has 
found that the spider furnishes the only thread which can be suc- 
cessfully used in carrying on his work. 

The spider lines mostly used are from one-fifth to one-seventh of 
a thousandth of an inch in diameter, and in addition to their 
strength and elasticity, they have the peculiar property of with- 
standing great changes of temperature, and often when measuring 
the sun spots, although the heat is so intense as to crack the lenses 
of the micrometer eyepiece, yet the spider lines are not in the 
least injured. 

The threads of the silkworm, although of great value as a com- 
mercial product, are so coarse and rough compared with the silk 
of the spider, that they cannot be used in such instruments. 

Platinum wires are madesufficiently fine and make most excellent 
cross wires for instruments where low magnifying powers are used, 
yet as the power increases they become rough and imperfect. 

Spider lines, although of but a fraction of a thousandth of an 
inch in diameter, are made up of several thousands of microscopic 
streams of fluid, which unite and form a single line, and it is 
because of this that they remain true and round under the highest 
magnifying power. An instance of the durability of the spider 
lines is found at the Allegheny Observatory, where the same set 
of lines in the micrometer of the transit instrument has been in 
use since 1859. 

The placing of the spider lines in the micrometer is a work of 
great delicacy, and in some micrometers there are as many as 
thirty, which form a reticule, with lines ;,4,;in. apart, and parallel 
with each other, under the highest magnifying power. 

Step by step, from the methods of the Arabian astronomers to the 
time of Tycho Brahe, and on down to the present day, improve- 
ments in the instruments and methods for the measurement of 
angles have been going on, until astronomers can measure double 
stars with a separation of one second of arc, and within less than 
one second they can define their positions in the heavens. 

In the realm of the measurements of minute linear distances, and 
the perfection of curved and flat surfaces, the refinements are even 
greater than those pertaining to the measurement of time and of 
angles. Most important in the linear dividing engine is the screw, 
and although much had been accomplished in bringing such engines 
to a high degree of excellence, it was for Professor Rowland to 
make an engine which has a practically perfect screw; and with- 
out doubt it is in all respects the nearest perfect of all the mechan- 
isms that have been employed for ruling lines exactly parallel and 
equally spaced. 

The Rowland engine was made especially for ruling diffraction 
gratings, which are made of speculum metal, and with it a metal 
surface has been ruled with 165,000 lines, there being about 29,000 
to the inch, and as many as 43,000 lines to the inch have been ruled. 
The gratings mostly used have from 14,000 to 20,000 lines to the 
inch, and with such exactness is the cutting tool moved by the 
screw that the greatest error in the ruling does not exceed one 
millionth of an inch. 

The production of these gratings, which has enabled the physicist 
in his study of the spectrum to enter fields of research before 
unknown, has not only called for the highest degree of perfection 
ever attained in the spacing of linear distances, but it has also 
called for a refinement most difficult in the optical surfaces upon 
which the linesare ruled. To Mr. Brashear was given the problem 
of producing such surfaces, and notwithstanding the many 
difficulties encountered in working and refining the spectrum metal 
plates, he has made many hundred plates with surfaces either flat 
or curved with an error not to exceed y,; of a wave length of light, 
OF zyayavin. The established standards of length, which are the 
yard of Great Britain and the metre of France, being made of 
metal, and liable to destruction or damage, Professor Michelson 
conceived the idea of determining the lengths of these standards 
in wave lengths of light, which would be a basis of value unalter- 
able and in: sstrnctifte. 

For the purpose of carrying out these experiments the inter- 
ferometer was constructed—an instrument which required the 
highest order of workmanship and the greatest skill of the optician: 
Again Mr. Brashear proved to be equal to the occasion, and made 
for the instrument a series of refracting plates, the surfaces of 
which were flat within one-twentieth of a wave length of light, with 
sides parallel within one second. This was the most difficult work 
ever attempted in the refinement of optical surfaces, 

Professors Michelson and Morley devised a method for using the 
interferometer, for making the wave length of some definite light 
an actual and practical standard of length. So satisfactory was 
the result that Professor Michelson was invited to continue the ex- 
— at the Bureau of Weights and Measures, at Sévres 

rance, where the standard metre, which is kept in an underground 
vault and inspected only at long intervals, was used for that 
important work, which occupied nearly a bog The final result 
of the experiments shows that there are 1,553,164-5 wave — 
of red cadmium light in the French standard metre, at 15 deg. 
Cent. So great is the accuracy of these experiments that they can 
be repeated within one part in two millions. Should the material 
standard of length be damaged or destroyed, the standard wave 
length of light will remain unaltered, as a basis from which an 
exact duplicate of the original standard can be made. These two 
marvellous instruments, the Rowland dividing engine, and the 
Michelson interferometer, show the possibilities in the perfection 
of linear divisions and the standards of length. 

We have recounted some steps of the progress that has been 
made in the measurement of time, of angles, and of length, 
together with some of the refinements in these measurements ; but 
we are confronted with the fact that notwithstanding all that has 
been accomplished from centuries past down to the present time, 
now, as ever before, there are prog bige ore gee requiring new 
problems in mechanical science to worked out for the further 
enlightenment and welfare of mankind. 








Tue mean value of the specific heat of superheated 
steam at constant pressure obtained from experiments conducted 
by Mr. A. H. Peake, and communicated to the Royal Society by 
Professor Ewing, was 0-46. In his research, Mr. Peake found that 
steam taken from a separator and reduced in pressure in the 
slightest degree by wire-drawing became superheated, 





DOCKYARD NOTES. 


Our attention has been drawn to the fact that we un. 
wittingly did Messrs. Vickers, Maxim and Co. an injustice 
when we recently referred to the speed trials of the 
Australian Squadron. The average speed made by the 
Euryalus on the eight hours’ full power service trial off New 
en was 22 instead of 21 knots. The amended figures 
stand :— 

Dosignet speed, Ay. coon made. 
Challenger ne ane co, , ce ne ae 
eet eer er his Yee “ee ee ae 

The boilers—Bellevilles—of the Euryalus and the machinory 
were manufactured at Barrow. 


Euryalus 


Tue Channel Fleet is now colloquially known as ‘ The 
New Baltic Fleet ’’ after its extraordinary series of mishaps 
in the Channel. The Fleet ran suddenly into a fog, and 
within a few minutes the Cwsar had sunk a merchant ship, 
the Hannibal collided with a schooner, and the Exmouth 
just missed another, while the Revenge just avoided the 
Cesar. Then the Swiftsure and Triumph, which usually 
manage to come in for any bad luck that is going, came into 
collision with each other. Altogether an exciting night. 


Tue Secretary of the Admiralty reports the loss of Sub- 
marine A 8, which foundered at 10.30 a.m. yesterday morning 
outside Plymouth breakwater. There is, at the instant of 
going to press, no little doubt as to the number of lives lost, 
and there appears to be a wild hope that the vessel may be 
salyed with some of her crew. It was at first reported that 
fourteen men had gone down with her. The Admiralty has 
ordered an immediate inquiry ; meanwhile speculation as to 
the cause of the disaster is idle. 


THE Japanese admission of the loss of the Yashima must 
be a sad set-back for all those naval experts who proved that 
she could not have been lost because it had not been stated 
‘* officially.’’ However, the latest reports from Japan are 
that she has been raised; so no one is much wiser than 
before. It is also stated that the Bayan is likely to be salved 
at Port Arthur. This we doubt. Admiral Wiren was the 
Bayan’s old captain, and he probably took good care to 
destroy her completely. 








CATALOGUES, 


Brown, BoverI AND Co., Liwirep, Baden.—This is a neatly 
roduced pamphlet, describing very fully the ingenious device 
oom as the Automatic Overload and Reverse Current Relay for 
preventing dangerous overloading of machines, apparatus, and 
cables. 

Bourne Drying AND VENTILATING CoMPANY, LIMITED, 75, 
Queen Victoria street, London.—This catalogue deals with hot-air 
drying and heatiug apparatus. The Bourne apparatus is con- 
structed for use with live or exhaust steam, and consists of a heater 
combined with a fan or air propeller, which can be adapted to all 
kinds of drying, heating, ventilating, &c., under the widest e of 
conditions and circumstances. The heaters are built upin sections, 
the construction of which is such that while any one section may 
be used as a complete heater, additional sections may be added 
as required. 

WorrHineton Pump Company, Limirep, 153, Queen Victoria- 
street, London.—This catalogue, L 510, contains descriptions and 
illustrations of a complete list of steam, electric, gas, and power- 
driven compressors of all types, including single and duplex and 
single and compound, single and multi-stage, &c. It gives the 
results of the latest investigations upon air-valve gears, and shows 
a gear comtining the quietness, efficiency, and high-speed qualities 
of mechanically-moved valves with the elasticity of poppet 
valves. It also explains the air lift for raising water from driven 
or bored wells, gives the amount of air required for pumps and 
drills, and quite a fund of other information, This book will be 
appreciated by all engineers. 
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Tue Future Rateway Track.—When the supply of timber for 
cross-ties b exhausted, or the cost of good wooden ties 
becomes too great to warrant their use, what form of track support 
will the railroads adopt as a substitute for the wooden cross-tie 
system? If aguessat this track of the future were to be hazarded, 
it would sees be as follows, says the Railroad Gazette :—It will 
be a longitudinal continuous bearing system. Upon strips of 
ballast sufficiently wide and deep wi _ under each rail, a con- 
crete beam wide enough to supply ample ing area, and 12in. 
to 16in. deep. It may or may not be steel-reinforced. Upon this 
concrete will be placed a rolled steel I beam of special section 
not less than 10in. deep, and weighing not less than 50 1b. per foot. 
Its bottom flange will be wide enough to supply sufficient bearing 
upon the concrete, or such width will be secured by a plate riveted 
to it, and its top flange will be wide enough to carry the special 
rail and itsfastenings. It will be secured to the concrete by anchor 
bolts. The two beams—one under each rail—will be securely con- 
nected by tie-struts having sufficient vertical stiffness to hold the 
beams securely upright. The rail will differ radically from the 
present section, because its function will be different. Substan- 
tially, it will be a strip or bar of high grade or special metal, having 
a section that will permit secure fastening tothe I beam. It may 
be conceived as the present rail section with the web eliminated 
and the foot greatly reduced in width. It need not weigh, for 
the heaviest service, more than 501b. per yard. _ Its office will 
be to guide the wheels, and to take the wear of wheel flange and 
tread. Its light section will permit it to be properly worked in 
manufacture, and its special quality will make it very durable. 
ConTracTs.—The New South Wales Government has placed an 
order with Messrs. Clarkson, Limited, for four ‘‘ Chelmsford’ 
steam omnibus chassis. A repeat order has also been received by 
the same firm from the Victorian Railways for two further chassis 
for omnibuses.—Messrs. Alley and Maclellan inform us that they 
have recently received orders for engines with horse powers 
aggregating some 2250, Amongst these we notice one of 400 
horse-power for the Mansfield Corporation, and five others of 
300 horse-power each.—The Holwell Iron Company, Limited, 
Asfordby, Melton Mowbray, and 28, Victoria-street, Westminster, 
S.W., has secured the order for pipes and nge for the Metro- 
litan Water Board for the current year.—Messrs, John I. 
hornycroft and Co,, Limited, Woolston Works, Southampton, 
have contracted with Lord Howard de Walden to construct a 
single-screw steel yacht of about 200 tons Y.M. Length overall, 
135ft. ; beam, 16ft, 6in. ; depth moulded, 11ft. 3in. ; speed, 11 
knots, She will be rigged as a fore-and-aft schooner with two pole 
masts, and she will have steam steering gear, steam capstan, 
electric light, and teak decks.—Messrs. Joseph Wright and Co., of 
Tipton, have sent us a list of orders recently obtained by them, 
among which we notice a multiplex heater detartariser to soften 
10,000 gallons per hour for Messrs, Steel, Peech and Tozer ; a large 
Berryman heater for the Birmingham Electricity Works ; large 
calorifiers for the Leeds Union; and two Berryman heaters for the 
East Rand mines,—The Chain Belt Engineering Company, Derby, 
has secured an order from the Alquife Mines and Railway Com- 
y, Spain, for an unusually heavy conveyor and elevator for 
Pandling iron ore briquettes. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
FAVOURABLE conditions are maintained in the engineering trades, 


and a sony volume of business is coming forward in several 
branches. Rolling stock, bridge and roofing work, and railway 
material generally, are in good request both for home and foreign 
lines. Some of the heavy ironfounders are doing better than of 
late. Makers of edge tools give good accounts of business. Cycle 
manufacturers are exceptionally busy. The motor car building 
trades are well engaged. Mr. Henry Norman, M.P. for South 
Wolverhampton, has resigned his directorship of the Adams 
Manufacturing Company, and will, it is announced, have no con- 
nection in future with the manufacture of the Adams-Hewitt car. 
A change is announced in the Inspectorship of Factories for the 
South Staffordshire district. From June lst until further notice 
Mr. W. F. Ireland has been appointed to act in succession to Mr. J. 
Jackson as the inspector for those portions of the district comprising 
the unions of West Bromwich, Walsall, Lichfield, and Cannock, and 
the Staffordshire portions of the unions of Tamworth and Shifnal, 
except the civil parish of Patshull. 

In the steel trade a good number of inquiries are coming to 
hand, but the amount of business transacted is somewhat curtailed 
by the comparatively high prices asked. Girder plates are quoted 
£5 15s, to £6, and angles are £5 7s, 6d. to £5 12s, 6d. A good 
weight of boiler plates is being rolled at £6 15s, to £7 5s. Bessemer 
billets and sheet bars are being quoted £47s. 6d, to £4 10s, by 
local makers, whilst continental material is about on the same 
level, which is higher than a year ago by 7s. 6d. or 10s. In the 
manufactured iron trade galvanised corrugated sheets are in good 
demand, and with the aid of the Association, values are -nain- 
tained at their recent level, the present quotation being £10 10s. 
to £10 12s, 6d. Manufacturers complain that they are having to 
give about £23 12s. 6d. for spelter, the price of which is kept up 
owing to scarcity due to the large war demands made upon con- 
tinental producers. Marked bars are still quoted £8; second 
grade, 2; and common unmarked, £5 lds. to £6. In the pig 
iron trade lower figures than recently are being successfully 
offered in order toinduce a better demand. Staffordshire part-mines 
are still quoted 45s, to 46s,; Northamptons, 42s, to 43s,; and good 
North Staffordshire, 46s, to 47s. Good foundry coke is not in over- 
abundant supply at about 18s, 

Employment at the Royal Arms Factory, Sparkbrook, is becom- 
ing more regular. Short time has been the rule for about two 
months past, but on the 2nd inst. notices were ted in the 
factory stating that on and after the 5th until further notice 
the men would be able to work five days per week, Saturday only 
being a play day. This intimation has given much satisfaction. 

The members of the Water Committee of the City Council have 
just paid a two days’ visit to the Elan Valley water supply works 
in Wales, and have inspected the filter beds, the Caban compensa- 
tion works, and other works and plant. The Committee were 
accompanied by the Lord Mayor (Alderman Beale) and the Town 
Clerk (Mr. E, O. Smith), Mr. est Mansergh, and Mr. E, A. Lees, 
secretary. 

The Mint, Birmingham, has done remarkably well during the 
pasttwelvemonths. The total distribution, including bonus, amounts 
tol5percent. Theirnet profit of £34,978 is better than last yearby 
as much as £15,412, and, including the balance brought forward, 
the amount available for distribution exceeds that of last year by 
£16,474. Moreover, the company is setting aside £12,000 for 
reserve, compared with £4 last year. They also further 
improve the soundness of the position by writing off a sum of 
£10,000, appearing as goodwill. And, even then, the balance to 
be carried forward is substantially increased, becoming £4866. 
Evidently some of the Midland engineering concerns are doing 
very well, notwithstanding the complaints which have been rife of 
late throughout the engineering industry of bad trade. But then, 
as we all know, it is an Englishman’s privilege to grumble ! 

A change which may be of very considerable importance to 
Midland industries is announced this week, namely, the registration 
of a new company known as the Coventry Ordnance Works 
Company, to acquire from Cammell, Laird and Cv. such part of 
their undertaking as is known as ‘The Ordnance Works, 
Coventry,” to adopt an agreement with the vendors, and to carry 
on the business of manufacturers of steel, iron, bronze, nickel, 
aluminium, and other metals and metallic compounds, manu- 
facturers of armour plates, guns, gun-carriages, torpedoes, ammu- 
nition, missiles, explosives, and ordnance and armaments of all 
kinds, steel and ironmasters, mine-owners, engineers, contractors, 
&c. This, it is anticipated, will mean a large increase of manu- 
facturing and industrial activity for Coventry. 

In moving the annual report of the Tramways Committee, the 
Lord Mayor of Birmingham, addressing the City Council, stated 
that the work of reconstructing the existing tramways had been 
let to Messrs. Dick, Kerr and Co., of Preston, in a competition 
limited to firms which had a large number of men and a large 
amount of plant at their disposal, so as to reduce the inconvenience 
arising from the conversion in the more important thoroughfares, 
For the tramways at present contemplated two hundred cars 
would be required, and the price quoted was considered to be a 
reasonable one, in comparison with the tenders by local and other 
firms. The report was adopted. The meeting also adopted the 
annual report of the Electric Supply Committee, which intimates 
that, thanks to the improved plant, the cost of production is being 
continuously lowered, and has now been brought down to 14d. per 
unit, which includes distribution. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The attendance on ’Change on the past two market 
days has been fairly good, though, as Whitsuntide approaches, 
there is an evident falling off in business interest, So far as pig 
iron is concerned, there is no disposition to buy except for 
immediate requirements, and in this respect sellers are more than 
anxious to meet buyers. Warrants do not seem to change much. 
The official figure for Lincolnshire has been maintained for foundry 
iron, but forge and other makes dropped ls. ; but even at this 
reduction it scarcely comes in with Derbyshire makes at present 
rates. This leaves Lincolnshire forge about 46s. 8d., equal to 
delivery Warrington. Scotch iron was on the easy side, though 
there is little or no change to note in Gartsherrie and Eglinton, 
but makers and merchants seem at variance in regard to Glen- 
garnock, the last-named offering it at 1s. to 2s. under makers’ list 
prices, Lancashire pig iron is offering only in small lots, and prices 
remain unchanged. It is thought just possible that the Kirkless 
Hall brand may continue to be made to meet the requirements of 
certain customers, but at present it is very uncertain whether any 
more will be made after the completion of present contracts. It 
is stated that they have had rather tempting offers for future 
business, Quotations :—Lancashire, No. 3 foundry, 53s.; Stafford- 
shire, 52s,; Derbyshire, 52s. to 52s. 6d.; Lincolnshire, 503, to 
50s, 6d.; Middlesbrough, open brands, 54s, 1d. Scotch: Gart- 
sherrie, 56s, 3d.; Glengarnock,. 54s.; Eglinton, 53s. 6d.; Dalmel- 
lington, 52s, 6d., delivered Manchester. For delivery Heysham: 
Gartsherrie, 53s. 6d.; Glengarnock, 52s. 3d.; Eglinton, 51s. 3d.; 
Dalmellington, 50s, 9d. Forge iron remains generally quiet, and 
possesses no features of interest. Lincolnshire, 45s, 6d., Man- 


chester, and 46s, 2d, equal to delivery Warrington, Derbyshire, 
same delivery, 48s, 

In finished iron holders report a steady business at about late 

pe oe are quiet, and only a very ordinary 

Crown 

English 


rates, though steel boiler 
business is passing in steel billets, mostly of English make, 
bars, £6 5s,; hoops, £7 to £7 5s.; sheets, £7 to £7 10s. 








billets, £4 5s. to £4 7s. 6d.; hoops, £7 2s. 6d. to £7 5s.; boiler 
plates, £6 to £6 2s. 6d. 

Raw copper has shown a tendency , but sheets are 
again reported dearer by £1 per ton, making an advance of £2 
during the past fortnight. Copper and brass tubes show no 
change. Sheets, £79 to £81 per ton. Seamless tubes, 10}d.; 
brazed, 10d.; brass tubes, 8d.; condenser, 9d.; brazed brass, 84d.; 
rolled brass, 67d. to 7}d.; brass sheets, 7?d. to 8d. per lb. 

Machine too! makers are doing good business, especially in small 
sorts, 

Coal seems to be exciting but a languid interest, and except for 
slack, which is being turned out in “fiminished quantities at the 
pits, prices are generally nominal, In regard toslack, more money 
is being asked for forward contracts, but it is somewhat question- 
able whether high figures are being obtained. Shipping trade 
is steady. Best house coal, 13s, to 14s.; seconds, 12s. to 13s.; 
common, 9s, to 10s.; steam and forge coal, best, 8s, 3d. to 83. 9d.; 
best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s. to 7s. 6d.; 
medium, 6s, to 6s. 9d.; common, 5s. to 5s. 9d. at the pit. Screened 
coal, 9s. 9d. to 10s.; unscreened, 93. 3d. to 9s. 6d. delivered Man- 
chester Ship Canal. 

Barrow.—There is no further evidence of weakness in the 
hematite pig iron trade, and it is felt that the downward curve 
has been checked. Yet the volume of trade doing is not large, 
and makers are not well sold forward. They, however, feel justified 
in maintaining the present rate of output, and as stocks do not show 
much increase ona month ago there is no immediate reason why any 
of the furnaces now in blast should be blown out. Warrant stocks 
show a decrease on the week of 400 tons, and now stand at 21,790 
tons. Makers still quote mixed Bessemer numbers at 57s. 6d. net, 
f.o.b,, while warrant iron is slightly lower at 55s. 9d. net cash 
sellers, 55s. buyers. No trade is doing in forge and foundry sorts, 
but there is a fair inquiry for charcoal iron. 

Iron ore is in moderate demand at 8s, 6d. to 9s. 6d. net at mines 
for good average sorts. There is notat present a large importation 
of foreign ores. Spanish sorts are still quoted at 14s. 6d. net at 
West Coast ports. Cargoes of ferro-manganese are occasionally 
imported, and the demand for spiegeleisen is well maintained 
locally and from outside buyers. 

No change can be noted in the steel trade. Orders are not 
plentiful even for heavy steel rails, which has been the only brisk 
department for some time past. It is Believed the Whitsuntide 
holidays will, as a consequence, be longer than usual. The demand 
for shipbuilding material is quiet, and orders are not likely to 
increase for some time, but there is a brisk future for this branch 
of trade. In the meantime the mills are not working half-time. 
Merchant steel is in slow demand. 

It is reported that Vickers, Sons and Maxim have booked an 
order for a scout for the Peruvian Government. 

Tenders to the number of seventeen have been sent in for the con- 
struction of the new bridge to be built by the Corporation of 
Barrow across Walney Channel. They embrace quotations from 
£80,000 to £100,000. 

Shipping is quieter this week. The exports last week included 
4380 tons of pig iron and 5753 tons of steel, total 10,133, being a 
decrease of 8779 tons on the corresponding week of last year. The 
total exports this year to date have reached 363,724 tons, being an 
increase of 40,223 tons on the corresponding period of last year. 


a 17: 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE demand for domestic fuel is now much weaker, in spite of 
the cold snap this week, and several of the house coal pits have not 
been working more than three and four days per week. The 
Whitsuntide holidays, however, should help to clear some of the 
accumulated stocks, Prices have varied a good deal, and in some 
instances special rates have been accepted for heavy weights in 
wagons, The ordinary output of Barnsley thick seam is being con- 
siderably augmented by the gradual development of new collieries. 
There is no material change either in the volume or the value of 
Silkstone coal, which rules at lls. to lls. 6d. per ton, secondary 
quality being quoted at 9s. per ton at the pits. Barnsley house, 
first quality, is selling at 9s. to 10s. per ton, other qualities being 
about 8s, Nuts in fair demand at 6s, 9d. to 7s, per ton at the 
pits. 

The steam coal trade is active, the output being large, and 
meeting with a brisk market. Values are steady both for first and 
second qualities of coal. A heavy tonnage of steam coal for loco- 
motive purposes is being supplied to various coaling stations on 
contracting railways. Several of the half-yearly railway contracts 
which expire at the end of June are being renewed on the old basis 
of 8s. 3d. per ton. Lancashire cotton mills are still taking heavy 
weights of slack, smudge, and small coal for engine pw ; 
but there is less doing in these classes of fuel for the Yorkshire 
textile districts, Gas coal is in very moderate request, The ensu- 
ing contracts, which are now under negotiation, are pretty certain 
to be renewed at the rates now ruling. 

The weight of coal taken to Hull from South Yorkshire and 
adjoining collieries during May, as shown in the return of the Hull 
Chamber of Commerce and Shipping, amounted to 304,768 tons, as 
compared with 299,568 tons for May of 1904; for the five months 
1,456,160 tons, against 1,338,000 tons for the corresponding period 
of 1904, The exports in May were 159,314 tons, against 178,996 
tons for May of last year; for the five months, 563,086 tons, 
against 498,089 tons for the five months of last year. There is 
thus a decrease of 19,682 tons on the month, the business done 
with North Russia having fallen to 26,562 tons from 53,520 tons, 
and with Sweden to 39,336 tons from 52,019 tons. e increases 
are exhibited by South America, Austria, Belgium, Indies, 
Holland, and Norway. The increase on the five months—64,997 
tons—is chiefly due to the heavier requirements of South America, 
Belgium, East Indies, Germany, and Holland. 

The coke trade maintains the briskness already reported, and 
recent values are unaltered. A good tonnage is being forwarded 
to Derbyshire and North Lincolnshire for smelting purposes. 

The iron trade remains practically featureless, and accounts 
received from different sources are not at all encouraging. The 
Lincolnshire ironmasters, at their usual fortnightly meeting, 
decided to make no change in the current quotations for Lincoln- 
shire brands of pig iron, which in Sheffield now rule at 45s. per ton 
for forge and 48s, 6d. for foundry. Derbyshire forge and foundry 
being still 1s. 6d. and 2s. lower in the respective makes, the 
buying, such as itis is mainly for Derbyshire. There is very little 
doing, however, and complaints are heard on all sides, the depres- 
sion being acutely disappointing after the high hopes with which 
the year began. West Coast and East Coast hematites are also 
unchanged, and there is no alteration in finished iron bars and 
Bessemer and Siemens steel billets, 

The foreign trade in sree Saag | May amounted to £59,726, 
as compared with £63,402 for May of 1904 ; for the five completed 
months the value was £268,677, compared with £270,212 for the 
similar period of 1904, On the five months increases are shown by 
Russia, Norway, Germany, Netherlands, Belgium, France, Spain 
and Canaries, Argentine Republic, British East Indies, Australia, 
New Zealand, and Canada. The decreasing markets are Sweden, 
United States, Foreign West Indies, Chili, Brazil, and British 
South Africa, 

In hardware the May export business reached a value of 
£164,485, ainst £161,067 for May of 1904; for the five 
months, £790,336, against £784,785 for the corresponding period 
of 1904, Increases were shown by Germany, Netherlands, Chili, 
Brazil, Argentine Republic, British East Indies and New Zealand. 
Decreasing markets were Russia, Sweden, Norway, Belgium, 
France, Spain and Canaries, United States, Foreign West Indies, 
British South Africa, Australia, and Canada. 

There is no change to report in the steel, military, marine, and 
railway material trades, Several of the steel ~~ o are 
ex ingly well employed, and there are some fair orders in 









certain classes of marine and railway work ; but a great deal more 
work is wanted to keep the men and plant employed. 

In the lighter industries, more especially in cutlery, electro and 
silver articles, there is general complaint, the home market being 
exceptionally depressed, with little prospect of improvement in 
the immediate future. There will be-no difficulty this year in 
giving full Whitsuntide holidays in the majority of the Sheffield 
establishments. In the large works the holidays will be utilised 
for necessary repairs and similar work. 

Very great gratification has been afforded by the announcement 
that the programme for the visit of the King and Queen to Sheffield 
next month includes the East End, where the heavy industries are 
carried on. Their Majesties, after opening the new University and 

rforming two other functions, will proceed to the River Don 
Works of Messrs. Vickers, Sons and Maxim, Limited, Brightside, 
where they will witness the process of manufacture. They 
will not return to Sheffield Midland Station, it having been 
arranged for the Royal train to be brought to Messrs. Vickers 
works, from which their Majesties will depart. The late Queen 
visited the Cyclops Works of Messrs. Cammell, Laird and Co., 
Limited, in 1897, and the King and Queen, when Prince and Princess 
of Wales, on the occasion of the opening of Frith Park in 1875, 
also went to Norfolk Works and the Cyclops Works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

BusinEs3 in the iron and steel industries of this district continues 
slow, and particularly is this so in the pig iron trade, which still is 
detrimentally affected by the speculative operations that were 
carried on last month, and which promise to influence prices for 
many a day to come, because of the enormous stock of Cleveland 
pig iron which was accumulated during thegamble. All quotations 
for pig iron—hematite as well as Cleveland—have been further 
reduced this week, but this has not brought in any orders of 
moment, for consumers are only confirmed in their opinion that 
prices will be lower still, which may well be believed when it 
is considered that holders of warrant iron will compete with the 
makers. The latter have to dispose of a larger production than 
was being made when the gamble began, while the speculators who 
are left with well on to half a million tons of Cleveland pig iron in 
their possession, which is becoming costlier to them the longer it is 
kept, are anxious to get their iron upon the market. Out of 
the contest between the two, the consumer will find himself 
benefiting, as he will be able to secure iron at cheaper rates than 
he could have bought it but for the course of events during the 
last few months. 

There is no doubt that ironfounders and engineers have been 
rather hardly hit by the late condition of the Cleveland pig iron 
trade, and a good deal of work which would otherwise have been 
obtained by them has gone into other districts. Customers who 
have previously never had any of their work executed out of the 
North of land have had to go elsewhere of late, becanse they 
could not afford to pay the prices which founders in this district 
were obliged to quote on account of the high pig iron rates. It 
will now be the task of the founders to get back the custom which 
they have lost, and it is recognised that this may not be an eas 
task. For engineers the cost of all castings and other ironwor! 
has been increased. Of this they would not have complained if 
the increased price of pig iron had been due to legitimate improve- 
ment, instead of to pure speculation only. With the lower prices 
business is looking sornewhat more favourable to both founders and 
engineers, who are thus put in a better position for competing in 
the markets of the world. 

All qualities of Cleveland pig iron are cheaper than last week, 
and Cleveland warrants are now about 10s. per ton below the figure 
that was ruling when the ‘“‘corner” terminated some three weeks 
ago. But the stock in the public stores has not begun to decrease 
yet; on the contrary, an average increase of about 200 tons per 
day is still reported. That is insignificant compared with the 
or 6000 tons reported daily in the first three weeks of last month, 
but it must be remembered that this is a period of the year when 
stocks almost invariably decline instead of increase. But makers 
have yet to get back the custom of markets they have lost or with 
which their business has been seriously curtailed, and otherdistricts, 
such as Hyg aye which have gained a footing are striving 
to keep it. No. 3 Cleveland G.M.B. pig iron has been kept about 
the price of warrants, and it may safely be said that for a long time 
to come the latter will be the t determining factor in fixing the 
quotations for makers’ iron, The general rate for No. 3 has been 
45s. 6d. per ton for early f.o.b. delivery, and it is not easy to give 
a price for forward delivery, because consumers will not buy ahead. 
No. 1 is at 47s., No. 4 foundry at 43s. 6d., No. 4 forge at 42s, 3d., 
mottled at 41s. 9d., and white at 41s. 6d. per ton, the lower 
qualities thus continuing to fall in sympathy with No. 3, though 
they did not rise in sympathy. é 

Hematite pig iron has likewise fallen in value this week, partly 
because lower rates are necessary in order to compete with West 
Coast iron. Otherwise prices should be stiffer, because there is a 
reduced production, practically no stocks, and cost of production 
rather tends upwards, on t of the higher quotations for Rubio 
ore. Mixed numbers have this week been generally sold at 54s. 6d. 
per ton ; No. 1 is at 54s. 9d.; and No, 4 at 51s. 6d., all for early 
delivery. Rubio ore is quoted by some merchants at 15s. 9d. per 
ton ¢c.i.f, Tees or Tyne, the rate of freight from Bilbao having been 
raised, and to Middlesbrough it is now 4s. 10}d. per ton. But 
the majority of merchants still keep to 15s. 6d. per ton as their 
quotation, but they have very few sales to report, as most con- 
sumers are well bought. ie 

Most traders and speculators have now given up the opinion that 
America will come forward to buy up the stock of Cleveland pig 
iron—an idea which led to the commencement of the gamble in the 
autumn. It is evident that some other markets will have to be 
found for the large stock of Cleveland iron that is now in the 
public stores in this district. Last month Cleveland sent 7237 tons 
of pig iron to the United States, but it was special iron, such as 
spiegel, and there was no Cleveland ordinary pig iron among it. 

The increase in the stock of Cleveland pig iron in Connal’s public 
stores last month was by far the largest ever recorded, and 
probably will never be equalled in the future. No less than 90,205 
tons increase was reported, making the total quantity held at the 
close of the month 487,450 tons, against 95,000 tons when the 
gamble began last October. ae 

The record of shipments of pig iron from the Cleveland district 
shows how badly trade was affected by the operations of specu- 
lators in May. Only 82,034 tons were exported, that being 15 per 
cent. less than in May, 1904, and 25 per cent. less than in May, 
1903. There was more iron by 8000 tons sent into the public 
stores than was shipped, and the deliveries were worse than in any 
May since 1892. More iron would have been sent away if all had 
been delivered that was due, but some of the customers were put 
off in order that more iron might be lodged in the public stores. 
Reduced quantities of pig iron were forwarded to all the chief 
destinations—Scotland, Germany, Holland, France, Belgium, Italy, 
&c. To Scotland the quantity was 24,050 tons, or 33 per cent. less 
than in May last year. Germany received no more than 13,124 tons, 
against 20,624 ; Italy, 2648 tons, against 6464 tons. Scotland this 
year has had only 117,765 tons, or 82,254 tons less than last year j 
Germany, 60,497 tons, against 82,540 tons last year and 249,56 
tons in 1903. In the first five months of this year only 364,335 
tons had been shipped, the smallest quantity since 1892, and 
106,394 tons less than last year, while it was 110,000 tons less than 
the average of the first five months of the last ten years. — 

Business in the manufactured iron and steel industries con- 
tinues slow, but works are well employed, and producers see no 
reason why they should reduce prices. The bar manufacturers 
held a meeting at Newcastle on Monday, and decided not to make 
any alteration in quotations. The demand for railway and tram- 
way rails is probably the best at present. An order for 1650 tons 
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of steel rails has been given to Messrs, Bolckow, Vaughan and Co., 
for the Birmingham Electric Tramways, the price being £5 10s. 
pe ton, the same as was reported for the rails for the Southampton 

lectric Tramways, that contract being awarded to the North- 
Eastern Steel Company, Limited, Middlesbrough. The Gas and 
Water Committee of the Birkenhead Corporation have placed with 
Messrs. Ashmore, Benson, Pease and Co., Limited, Stockton, the 
contract for cast iron purifiers, connections, structural work, &c., 
in connection with the extension at the Birkenhead Gasworks. 

The North-Eastern Railway Board have elected Sir Walter 
Plummer, Newcastle-on-Tyne, and Mr. Roland Philipson, of Tyne- 
mouth, as directors. The first-named replaces the late Viscount 
Ridley, and Mr. Philipson succeeds Earl Grey, who has been 
appointed Governor-General of Canada. 

The s.s. Chr. Knudsen, which has been built by Sir Raylton 
Dixon and Co., Limited, Middlesbrough, for the Aktiebolaget 
Borgestadt, Norway, on Monday had her trial trip. The vessel 
will carry 6600 tons deadweight on a draught of 22ft. She is 
fitted with twenty derricks, by which she will be able to discharge 
1000 tons per hour. She can thus be cleared of cargo in under 
seven hours. The vessel is of the single-deck type, with canti- 
lever transverse framing, topside tanks, and enormous hatchways. 

The steam coal trade shows some improvement, but the gas coal 
trade is very quiet, though that is not unusual at this period of the 
year. Some second-hand sellers of gas are taking 3d. per ton 
less than last week. A good many collieries are working short time, 
even though the holidays are at hand. Some more German coke 
has come to hand, but it cannot be supplied to cc away 
from the Tees on terms equal to what are asked for Durbam coke. 
Those who have used it in this district speak very well of it ; they 
find it hard and silvery, and quite equal in all respects to Durham 
coke. But the price of the latter has not been reduced nor will it 
be as long as manufacturers can secure orders which take up all 
they are producing. They contend that coke is not relatively 
dearer at present than pig iron. Fully 15s, 6d. has now to be paid 
for medium qualities of Durham coke delivered at the Teesside 
furnaces. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a quieter feeling in the Scotch iron trade. No doubt 
a large amount of work is proceeding in the iron and steel works, 
but the market for pig iron warrants has been extremely quiet, 
and there is not much evidence of a, | gs quantity of raw iron 
being purchased for future delivery. e are now approaching the 
holiday season of the year, when business is necessarily curtailed, 
and there are few indications of the likelihood of manufacturers 
being pressed for delivery. Labour disputes in several depart- 
ments have undoubtedly exercised a very bad effect on trade. 

Business has been done in Cleveland warrants at 45s, 5d. cash, 
45s, 6d. for delivery in twenty-three days, and 45s. 7d. one 
month. Scotch warrants have sold at rt 5d., Cumberland 
hematite is quoted 55s. 6d., and standard foundry pig iron 44s, 3d. 
to 44s. 4d. cash, and 44, 6d. one month and three months, 

The prices of Scotch makers’ iron are in a number of cases some- 
what lower. G.M.B, No. 1, is quoted at Glasgow, 53s. 6d.; 
No. 3, 503. 6d.; Carnbroe, No. 1, 55s. 6d.; No. 3, 52s.; Clyde, 
No. 1, 57s.; No. 3, 52s.; Gartsherrie, Summerlee and Calder, 
Nos. 1, 57s. 6d. ; Nos. 3, 52s. 6d. ; Langloan, No. 1, 60s.; No. 3, 
55s.;.Coltness, No, 1, 63s, 6d.; No. 3, 53s. 6d.; Glengarnock at 
Ardrossan, No. 1, 583,; No. 3, 52s.; Dalmellington at Arr, 
No. 1, 54s. 6d.; No. 3, 49s. 6d.; Eglinton at Ardrossan or 
Troon, No. 1, 533.; No. 3, 503. 6d.; Shotts at Leith, No. 1, 
583.; No. 3, 53s. 3d. ; Carron at Grangemouth, No. 1, 58:.; No. 3, 
53s. per ton. 

The stock of pig iron in Glasgow warrant stcres shows an 
increase during the past week of 358 tons, all of this being 
standard foundry pigiron. The store now contains 17,998 tons of 
Scotch and 7441 of foundry iron, the total amounting to 25,439 
tons, being 13,250 tons more than at the beginning of the year. 

There is a moderate demand for Scotch hematite pig iron, which 
is quoted by merchants 59s. 6d. per ton, for delivery at the West 
of Scotland steel works, 

The output of pig iron is well maintained, there being 84 
furnaces in blast, compared with the same number last week, and 
86 at this time last year. Of the total furnaces blowing 40 are 
making hematite, 38 ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3892 tons, compared with 4735 in the correspondi 
week of last year. There was despatched to the United States 
tons, Canada 150, South America 61, India 170, Australia 255, 
France 50, Italy 116, Germany 39, Holland 275, Belgium 5, Spain 
and Portugal 23, China and Japan 1100, other countries 110, the 
coastwise shipments being 1488 tons, compared with 2577 in the 
corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 5919 tons, against 11,670 in the correspending 
week, showing a decrease of 5755 tons. 

Advices from abroad are generally indifferent; neither from 
America nor the Continent does there seem much hope of orders 
coming for our products, On the contrary, the probability seems 
to be that competition will remain as keen as ever. 

The finished.iron and steel works have for the most part good 
employment. In some cases the orders in hand will carry the 
works forward for several months, while in other instances there is 
less certainty regarding the future. 

Makers of cast iron pipes have fair orders in course of execution, 
and founders who produce marine and other large special castings 
are generally busy, but those depending upon household furnish- 
ings are in many cases poorly supplied with work. 

Boilermakers are generally busy, especially those firms engaged 
in the manufacture of marine plant. 

As regards the coal trade there is little of fresh interest to note. 
The shipments are not unsatisfactory for the season of the year, 
and the business in the home branch of the trade is also on a fair 
scale. In no department, however, does there appear to be such 
special pressure for delivery as would impart a firmness to the 
market. Supplies of all kinds of coal are heavy, and competition 
is so keen that prices are generally depressed. This is specially 
felt in the shipping branch of the trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ty stagnant times of the coal trade, such as has been the cace of 
late, the grievance of the coal tax is freely commented upon, and 
during the last few days the statement of the Chancellor of the 
Exchequer in parliamentary papers is being cited wherever coal- 
owners meet. From that official statement it is seen that during 
the year 1904-5 the amount received from the coal tax was as 
follows :—Bristol Channel ports, £850,923 ; North-western ports, 
£17,066; North-eastern ports, £669,847 ; Hamber ports, £157,272; 
other East Coast ports, £14,924 ; other English ports, £129 ; total 
for England, £1,710,161. Ports on the East Coast of Scotland, 
£265,837 ; on the West Coast of Scotland, £76,767; total for 
Scotland, £342,604, Irish ports, £9. Total for the United King- 
dom, £2,052,774, as against totals of £2,051,663 in the year 1903-4, 
£1,991,767 in 902-3, and £1,311,706 in 1901-2. The fact that the 
Bristol Channel ports are the largest contributors, while proving 
that the Welsh trade is at the head, is not accepted in modification 
of the grievance, which I am assured tells most severely on coal- 
owners less able to bear it than others, 

The cold wave and rain generally experienced have kept the 





house coal from falling lower, though only temporarily; a few 
weeks ago it entered upon the usual summer decline, with quota- 
tions for best from 14s. 9d. Small steam is the most active item in 
the market, as is generally the case when large steam is not worked 
freely. Large steam is still very prominent at colliery sidings, rail- 
way ‘‘ bays,” and at docks, and slackness of work is a feature at 
most collieries. Monmouthshire semi-bituminous is in better 
demand, though too much remains on sidings to cause higher 
prices. This week promises larger exports, on account of Whitsun- 
tide holidays, and more tonnage has come in. Shipments to 
Buenos Ayres and Port Said have been features. 

Last week Swansea shipped 54,526 tons coal, and 14,549 tons 

tent fuel. Both from Cardiff and Swansea the coal trade to 
‘rance is animated. Last week the export from Swansea to 
France totalled 23,832 tons. Italy also figured largely. 

Some degree of friction exists amongst the coal trimmers at 
ports but another meeting has been convened before action is to 
be taken. At various collieries notices have been tendered ; Risca 
men, 1200 in number; Maesteg-Merthyr, 456 ; and some men have 
been drawn from Victoriaseams. It is possible that before notices 
mature arrangements may be made. In the anthracite districts 
there is a better tone. Syndicate movements are reported as satis- 
factory, and these, with the holiday, tell favourably on the 
market. 

At Cardiff, this week, the following prices were quoted :—Best 
steam coal, 12s, 6d. ‘> 13s.; best coal was on free offer for 12s, 6d.; 
and best seconds at 12s.; ordinary seconds, lls. 6d. to Ils. 9d.; 
drys, in slow demand at last quotations, lls. 6d. Best small 
steam touched 9s, 3d., latest prices are 8:. 9d. to 9s.; best ordin- 
aries ruling at 83. 3d. to 8s. 6d.; seconds, from 7s. 6d. to 83.; 
inferior, from 7s. 3d. Monmouthshire, best, lls. 3d. to 11s. 6d.; 
best ordinaries 10s. 9d. to lls. 3d.; seconds, 103. 3d. to 10s. 9d. 
House coal, best, 14s. 9d. to 15s. 3d ; best ordinaries, 12s. 6d. to 
13s. 6d.; seconds and other kinds, 10s. 6d. to 11s.; No. 3 Rhondda, 
13s. 9d.; brush, lls. 9d.; small, 10s.; No. 2 Rhondda, 9s. 9d.; 
through, 8s. 3d. to 8s, 6d.; small, 7s. to 7s. 3d. Patent fuel is in 
fair request, 12s, 6d. to 13s. 6d., and the high price of small is 
strengthening quotations. 

Swansea quotes steam coals at 12s. to 12s. 6d.; seconds, 10s.; 
bunkers, 8s. 6d. to 83. 9d.; small, 6s. to 7s.; No. 3 Rhondda, 
13s. 6d. to 14s.; through, 10s.; small, 8s. Anthracite: Best malt- 
ing, 19s.; seconds, 16s.; big vein, 11s. to lls, 6d.; red vein, 93. 9d. 
to 10s.; cobbles, 15s.; nuts, 16. to 17s.; peas, 11s.; rubbly culm, 
5s. 9d.; duff, 3s. 6d. Latest ee prices Cardiff, 18s. 9d. to 
19s. Amongst the patent fuel shipments from Swansea this week 
was 1000 tons for Cronstadt. Russia is stated to be still in the 
market for coal, one fine cargo from Cardiff for Vladivostock is 
reported to have been captured by the Japanese. 

In the Swansea district marked interest has been taken this week 
in a sale of fully paid up shares in the Briton Ferry Steel Com- 
pany, Limited. On Tuesday at Swansea the shares, totalling 200, 
were put up for auction, and the statement made was as follows :— 
‘*The dividend paid by the company paag: hy past five years 
had been: For 1901, 674 per cent.; for 1902, 45 per cent.; for 
1903, 45 per cent.; 1904, 45 per cent.; 1905, 45 per cent.; average, 
494 per cent. The result of the sale was: First lot, £40 10s. per 
share ; next, £40; next, £3910s. In all, the 200 shares sold at 

rices ranging from £40 10s. to £37 5s, At the end another lot of 
95 shares were offered, the highest realising £37, and the 
lowest £35. 

On ’Change, Swansea, this week it was stated that pig iron 
prices continued to droop, chiefly due to the speculations in 
Cleveland, which have told injuriously on most grades. Prices 
generally are maintained, as the iron and steel outlook is regarded 
as promising. The favourable opinion of experts given before the 
Royal Commission both as to coal and iron and steel demand is 
quoted whenever pressure is brought to bear upon quotations. 
Latest quotations are: Glasgow warrants, 30s.; Middlesbrough 
No 3, 45s. 5d. ; Cumberland hematite, mixed numbers, 55s, 6d. ; 
Welsh merchant bars, £5 17s. 6d. to £6; sheet iron, £7 12s. 6d. to 
£7 153.; steel sheets, £7 10s. to £7 15s. Steel rails: Heavy sec- 
tions, £5 to £5 5s.; light, £6 to £6 5s.; Bessemer bars, £4 6s. 6d. ; 
Siemens, £4 7s. 6d. ‘Tin-plates: Bessemer steel coke, 11s. 74d. to 
lls. 104d.; Siemens coke finish lls. 104d. to 12s. Ternes, per 
double box, 20 by 20 c., 22s, 6d., 23s. 6d. to 25s.; best charcoa’, 
13s. to 13s. 3d.; big sheet for galvanising, 6ft. by 3ft. by 30 g. 
per ton, £8 5s, to £8 7s. 6d.; finished black plate, £8 7s. 6d. to 
£8 10s. 

Continued buoyancy characterises the tin-plate trade ; all mills 
being busy. Last week the shipments were 86,278 boxes, and as 
only 61,224 boxes came from works, stocks are now down to 217,072 
boxes. Bars for tin-plateare in good demand, and home supplies 
are now sought freely ; no foreign bars came in last week. Swansea 
Valley industries all exhibit a satisfactory state. Mannesmann 
tube works show no falling off from late activity ; spelter works 
well employed, and additional furnaces are building. In copper 
all works are busy, Morfa and Hafod especially. Nickel fully 
employed. At Llanelly a brisk condition prevails. 

he works at Lydney continue to use large quantities of steel 
bars from Newport, Mon. On one day this week over 300 tons 
were despatched to the tin works there ; and 1000 tons pig iron 
came to eeomac from Harrington and Middlesbrough. At the 
large Bessemer works a satisfactory output is being made, and 
there is no abatement in the large onpgeee of ore coming in from 
Dowlais, Ebbw Vale, and Blaenavon. The Dowlais make of heavy 
and light rails, sleepers, fish-plates, angles, &c., continues large, 
and the preparations for new furnaces are maintained. 

Unskilled labourers at the works command but small wages, 
yet, of late, there has been a greater supply than was required, 
and aliens continue to figure in large numbers. The exodus of 
Jews from Dowlais has been followed by the entry of others, and 
Russians and Spaniards are increasing in application. 

Motor developments to Snowdon promise to be features of the 
coming season. Barry has withdrawn them from some portions of 
the system, principally, I hear, on account of gradients, but they 
will be transferred to other parts. At Aberayron last week it was 
decided by the Council to vote a sum of money towards the 

roposed new railway connecting Lampeter, Aberayron, and 

Vewquay. The Llangollen rag cramcion, 3 Omnibus Company has 
been making satisfactory trials between Llangollen and Oswestry, 
and cn to Bettws-y-Coed. Considering the great numbers who 
favour this district, it is considered a lucrative field for engineering 
enterprise, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 22nd. 

AmoncG the large contracts for finished steel plate is one for 
21,000 tons with the American Bridge Company, a contract for 
3000 tons for a viaduct, and smaller contracts amounting to about 
10,000 tons. The New York Central will want 24,090 tons for its 
new station, and the new Manhattan Bridge will take 55,000 tons. 
The Philadelphia Rapid Transit Company placed its order some 
time since for 24,000 tons. A contract was placed for an office 
building in Chicago for 1900 tons, and several smaller lots were 
contracted for office buildings in the same city. 

A Chinese road has just asked the price of 5000 tons of rails, 
and a Cuban road has just placed an order for 14,000 tons. The 
Carnegie Company has just secured a contract in Chicago for 7000 
tons of rails. There isa heavy demand for track supplies, At 
the present time there are contracts for freight cars aggregating 
105,000 cars, of which 53,000 cars are wholly of steel construction. 
It will be seen, from this summary of transactions reported within 
the pot few days, that there is a fairly active demand for struc- 
tural material and rails. The pig iron market is not quite so 
active, but still there is a sufficient degree of interest shown to 
Keep the furnace agents interested in the developments, 





In bars and sheets the usual business is ye prec from week to 
week, There appears to be no probability of labour disturbances 
in the mills, and production will not be interrupted by differences 
in that quarter. 

The Amalgamated Association has adopted a wage scale which 
refuses to remove the limit of output on sheets and tin-plates, 
Several disturbances have occurred during the past year on this 
account. 

The statistical position of copper is now very strong. It is 
estimated that May and June exports will average 20,000 tons per 
month, One buyer has just ordered 1900 tons for pp to 
China. At present negotiations are pending for 8 tons of 
copper for shipment during the last half of the year. The 
exports of copper last week were 9468 tons, and for the first 
eighteen days of May, 15,258 tons, Very little trading in lake 
copper has taken place for a few days. Both lake and electrolitic 
are quoted at 15 cents. 

The tin market is very strong, and August deliveries are quoted 
at 30-15. Reports from London caused an advance in the spot 
price, but it was only temporary, Lead is active in all grades at 
4-50 to 4-60. Soft Missouri brands are offered at 4:40 in St. 
Louis. The local spelter market is quiet, with offerings at 5-50; 
quicksilver is now selling at 38 dols. in large orders. Aluminium 
is steady at 33 cents. The entire metal market is in a saticfactory 
condition, and the production of lead and copper is increasing in 
a small degree, 

New York, June Ist. 

Some little alarm is being worked up in regard to the pig iron 
situation throughout the United States. The market has not yet 
been able to solve the riddle. The consumption of pig iron is 
heavier than it has ever been. A number of furnaces are blowing 
out, and this is taken by some people to mean that there is no 
intention of having them blown in again. The blowing out is for 
repairing purposes, It is claimed in some quarters that the 
quietude in the demand for pig iron is the beginning of a pro- 
longed depression, but this opinion is confined to quarters where 
the suspicion of speculation attaches. It will be a week or two, 
perhaps, before the present doubts of the pig iron situation can be 
cleared up, and when cleared up it will probably be found that tle 
advantage is on the side of makers rather than prospective buyers, 

The steel situation is as.strong as ever. Enormous quantities 
of finished steel are being contracted for, and the estimated 
demand for May and June are over 150,000 tons. The American 
Bridge Company is arag-m | the larger share of the output. 
Independent interests in the West are securing abundant business 
for office and warehouse structures, and are selling material for 
early delivery above the official price. There is an improvement 
in the demand for merchant pipe, for nails, wire products, black 
and galvanised sheet, and tin-plate. A number of mills telonging 
to the American Sheet and Tin-plate Company will be closed down 
about the middle of this month, in order to permit stocks to 
decrease, though the question of wages may have some under- 
ground connection with the stoppage. 

Heavy sales of copper have been made for June, July, and 
August shipments. The largest buying interest has placed con- 
tracts for 50,000 tons. LElectrolitic is selling at 15 cents, and the 
domestic demand is good. Contracts have been made for the 
delivery of copper on Chinese account as Jate as March next year, 
and there are still other large contracts under negotiation. The 
exports of aes from Atlantic seaports during May were 20,949 
tons, of which 13,949 tons went to Europe. The price for copper 
in a local market continues at 15 to 15-10 for lake. The expecta- 
tion in copper trade circles here is that the demand will be such 
as to preserve prices at the present limits during the year. The 
pig lead market is strong at 44 here and 4-40 at St. Louis, There 
is a falling off in the consumption of pig tin, but it is only tem- 
porary, and prices range from 30 cents to 30} cents. The minor 
metals remain as they have been for some weeks. Farm values are 
rising throughout the West, and the condition of the consuming 
interests therefore are improving. The distribution of prodycts 
for household purposes, building, and transportation purposes is 
straining the capacity of railroads, but with the additional rolling 
stock, which has been continuously added since the opening of the 
year, the railway managers are able to cope with the freight 
problem satisfactorily. 

The cotton crop will be somewhat less than heretofore, and there 
is a consequent upward tendency in prices for next season's crop, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Steam coal market keeps firm, and fair supply of tonnage having 
come on, the shipments for last week were the heaviest for some 
time past. House coal still rules quiet. The quantity of coal 
shipped for the week ending June 8th was 101,989 tons—foreign, 
87,535 tons; coastwise, 14,463 tons. Imports for the week 
ending June 6th:—Iron ore, 12,971 tons; pig iron, 1560 tons ; 
steel billets, &c., 8093 tons ; pitwood, 7667 loads. 

Coal : Best steam, 11s. to 11s. 3d.; seconds, 103, 3d.; house coal, 
best, 14s.; dock screenings, 7s, 3d. to 7s. 6d.; colliery, smal), 
6s. 3d. to 6s. 6d.; smiths’ coal, 9s. Pig iron: Scotch warrants, 
49s. 6d.; Middlesbrough, No, 3, 45s. 54d. to 45s. 74d., three 
months. Ircn ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 15s. 3d. 
to 15s.6d. Steel: Rails, heavy sections, £5 to £5 5s.; light ditto, 
£6 to £6 5s, f.o.b.; Bessemer steel tin-plate bars, £4 6s. 6d.; 
Siemens steel tin-plate bars, £4 7s, 6d. Tin-plates: Bessemer 
steel, coke, 11s, 74d. to 11s. 104d.; Siemens, coke finish, 11s. 104d. 
to 12s, Pitwood: 19s, to 193, 6d. ex ship. London Exchange tele- 
grams: Copper, £66 2s. 6d. to £66 5s,; Straits tin, £136 5s. to 
£136 10s. Freights steady, rates unchanged. 


THE 








RoyAL InstituTION.—A general monthly meeting of the mem- 
bers of the Royal Insti ution was held on the 5th inst., the 
Duke of Northumberland, K.G., President, in the chair. Mr. 
E. Hurry Fenwick, F.R.C.S., and Mr. Oswald Lewis were elected 
members. The special thanks of the members were returned to 
Mr. L. F. Everest for his present of a portrait of Colonel Sir George 
Everest, C.B., F.R.S. 


Tue Roya SHow.—The show of the Royal Agricultural Society 
will open at Park Royal on Tuesday, June 27tb, and will remain 
open till Friday evening. There are no trials of engineering 
machinery to be held this year. An interesting exhibit of meteoro- 
logical instruments has been organised by the Royal Meteorological 
Society. The growing and preserving of timber will also be 
demonstrated by exhibits and lectures, and it is to be hoped that 
it may excite some interest in the neglected science of forestry. 
Special arrangements have been made with the railway companies 
for the conveyance of visitors to the ground. The Society has our 
sincere wishes that the show may be more successful than it has 
been for two years past, 


THE PERENNIAL PROBLEM.—A useful and novel agency has been 
established at 39, Victoria-street, Westminster. Everyone knows 
what a difficult matter it is to decide on the future career of boys, 
Questions have to be asked, and investigations made in all sorts of 
quarters to find out what training is required for any given 
profession or trade, the time it takes to acquire a mastery of it, 
and thecost;involyed. This agency, which by the way iscalled the 
Future Career Agency, proposes to collect all the information into 
one office where it may be consulted with little trouble, and where 
advice may be obtained. The idea is certainly excellent, and if 
worked up intelligently should prove of much value to the parent 
wracked with anxiety as to what to do with his sons, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the Silesian iron market is satisfactory, and the 
tendency is in an upward direction. Especially pig iron and semi- 
finished steel are well inquired for, and promise to remain in a fair 
condition for the present. Also girders, heavy plates, rails, and 
the heavier articles of finished iron are in rising demand. 

Consumption in raw and in manufactured iron has been heavy 
in the Rhenish-Westphalian iron industry during the weck now 
past, At a monthly meeting of the Pig Iron Convention it has 
been stated that deliveries and demand are heavier than they have 
been for years. Quotations are the same as before, and not likely 
to meet with any change for the present, because makers wish 
further to strengthen the position of the market by asteadiness in 
prices. Also the steel trade is, on the whole, without alteration. 
A favourable business is done in most articles, and the tone all 
round is very healthy. For tubes, axles, wheels, and tires a rise 
of 5 per cent. in the figures of contribution has been resolved upon 
by the Steel Convention. 

During last year the number of works 
was 99, four works having suspended operations 
of that year. 

The business transacted on the Silesian coal] market last week 
was far less animated than coalmasters could w’sh, and stocks in 
many parts showed a strong increase, which is partly due to the 
slow water traffic. Deliveries per rail are about the same as during 
the corresponding period in the previous year, while in the first 
two weeks in May they amounted to 73,500 wagons, or 11,000 
wayons more than in the same period in 1904. Engine classes of 
fuel are in tolerably good request, a very brisk inquiry coming in 
from Austria-Hungary. 

The coke trade progresses satisfactorily, for besides the supplies 
to inland and foreign blast-furnace works the cokeries sell large 
lots to the different local railways, which chiefly consume coke 
during the lively summer traffic. The position of the coke trade 
accordingly must be regarded as decidedly favourable. 

A further slight improvement can be noticed in the Rhenish 
Westphalian coal industry, and deliveries per day show a rise as 
compared with last month. It has recently been proposed, in con- 
sideration of the improving employment in the iron industry, to 
reduce the export bounty granted by the Coal Convention. A 
tinal resolution in this matter will be passed in a day or two. 

in April of the present year the production of pit coal in 
Germany was 9,564,376 t., against 9,393,859 t. in the year 
before; output in brown ccal was 3,781,582 t., against 3,604,434 t. ; 
coke, 1,167,348 t., against 986,974 t. ; and briquettes, 910,365 t, 
against 857,130 tons. From January to April of the present 
year the production of pit coal in Germany was 35,981,428 t, 
against 39,731,693 t. ; brown coal, 16,929,962 t., against 15,952,645 
t.; coke, 3,754,967 t., against 3,966,557 t.; briquettes, 3,977,936 t., 
against 3,685,978 t. Import in pit coal during tho first four 
months of present year was 3,235,416 t.. against 1,863,348 t.; 
in brown coal, 2,669,996 t., against 2,566,707 t.; coke, 246,584 t., 
against 175,474 t.; and in artificial coal, 81,782t., against 33,018 t 
Export in pit coal during the same period was 5,413,723 t., against 
6,011,604 t. : brown coal, 6300 t., against 6635 t. ; coke, 798,02 
against 905,801 t. ; artificial coal, 290,801 t., against 297,084 t. 

A moderate business is done in the raw and finished iron trade of 
Austria-Hungary. Few large orders are available, but there has been 
sufficient fresh work secured to keep up a pretty regular activity 
at the mills and forges. 

Present prices are: Wittkowitz forge pig, 90 to 93 crowns p.t.; 
hematite, 111 to 113 crowns ; 10 to 12 percent. spiegeleisen, 110 to 
115 crowns ; Styrian bars, 210 to 220 crowns p.t.; tank plates, 255 
to 265 crowns ; boiler plates, 290 to 300 crowns ; galvanised sheets, 
450 crowns ; girders, 222 crowns p.t. 

Considering the time of the year, and the somewhat moderate 
employment in the iron and allied trades, the business in coal and 
coke on the Austro-Hungarian market may be regarded as pretty 
regular, and on the whole satisfactory ; coke especially sells very 
briskly. 

In Belgium iniand, but more especially foreign, demand for iron 
and steel has been increasing during the week. 

Semi-finished steel is in strong request, and has become rather 
scarce recently. Quotations are unaltered, but firm. 

Also in coal a fair trade was done ia Belgium, although sales are 
not extensive. The condition of prices has been strong as before. 

There is still room for improvement in many departments of the 
French iron industry, though many trades are well occupied. 

Reports given of the French coal market state the present 
business to be somewhat irregular ; in the North an animated and 
satisfactory trade continues to be done, while in the Midi and Loire 
departments a slow business is reported, demand remaining 
insufficient. 

The four principal iron producing countries, America, England, 
Germany, and France, yielded 38,162,419 t. pig iron in 1904, which 
shows a decrease of 1,571,339t. when compared with 1903, that year’s 
output having been 39,733,758 t. The production of pig iron in the 
four countries above-named was for the last two yearsas under :— 
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1934, 1903 
Tons. Tors 
Uvited States ., 16 497.033 18,009,252 
Germany .. 10,103,941 10 085,634 
¥ ngland 8,562,658 8,811,204 
France 2,999,787 2 827,668 
88 163,419 £9,788,758 
The world’s output in pig iron for 1904 is estimated at 
41,000,000 t. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





A. BEMENT, mining and mechanical engineer, has moved from 
218, La Salle-street, to 215, Dearborn-street, 

Mr R. FLEISCHBERGER informs us that he has changed his 
address from Mayfield, Castleton, Lancs., to Levens, Silverdale- 
road, Chorlton-cum-Hardy, 

Mr. A. E. Carey, M. Inst. C.E., of 3, Victoria-street, S.W., has 
acquired the practice of the late Mr. William Jaffrey. The 
practice was originated by the late Mr. W. Rt Kinipple in 1858, 

J. G. WHITE AND Co. announce that they have secured the 
services of Hiram J. Slifer, who will have responsible charge of 
matters relating to the firm’s steam railway undertakings. 

THE controversy with reference to the validity of the Enaglish 
Boyer patents reached a new stage on Wednesday, the 17th ult., 
when the action instituted by the Consolidated Pneumatic Tool 
Company, Limited, which is the owner of the Boyer patents, 
against infringers, came on for hearing before Mr, Justice Buckley. 
The plaintiffs obtained judgment against the defendants, and a 
certificate establishing the validity of their patents, Boyer 
No. 7672 of 1895, and No. 24,165 of 1896, with an injunction 
against the defendants, who had been infringing by selling the 
Keller (Philadelphia) hammers in this country. The Consolidated 
Paeumatic Tool Company has now intimated its intention of at 
once taking proceedings against all persons selling pneumatic 
hammers in this country. 








So great has been the increase of late in the number 
cf Rassian students attending the Technical High School, Munich, 
that the authorities have decided that no more Russian students 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D, Roots, M.I. Mech. EZ. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without drawings 
Copies of Specijications may be obtazned at the Patent-Office Sale Branch, 25, 
Southampton-buildings. Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti. t of the t of the compl 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant of a Patent. 











TURBINES. 


13,320, June 13th, 1904.—IMPROVEMENTS RELATING TO STEAM OR 
Gas TcRBINES, Belliss and Morcom, Limited, and A. Jude, 
both of Ledsam-street Works, Birmingham. 

This invention relates to steam or gas turbines of the impact or 

Pelton wheel type, and has for its objects to increase the etticiency 

of such turbines and to facilitate manufacture. The improvements 

consist chiefly in the provision of auxiliary buckets adapted to 
utilise the energy of that part of the stream which may be delivered 
outside the receiving edge of the principal buckets. There are 

twenty figures. Fig. 1 shows one improved method of building a 

rotor. The lower portion of Fig. 1 is a section on the line 1 of 

Fig. 2, The buckets of the rotor are comqueea of asetcf wedge 

frustrums a alternated with a set of thin plates). Of this «isa 

cleaving edge, on the left-hand side of which the main portion of 
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the stream of fluid is caused te impinge and be deflected, first by 
the portion a’ of the bucket surface of less than average radius, 
and afterwards by the portion a? of radius greater than the average. 
On the right-hand side of the edge a° the auxiliary bucket of small 
size is situated, adapted to receive a mipor portion of the stream of 
fluid on the portion a*, the radius of which is less than the portion 
a‘, The pieces a are formed with ears a*, which serve to hold the 
buckets on the wheel. The portionsof a at a® are so bevelled as to 
form, when assembled with interleaved plates }, a continuous rim. 
The wedge frustrum « and the plate } are secured by screwsc. A 
sufficient number of pieces a 4 to form a complete wheel are 
assembled in a slanting manner around the periphery of a wheel d. 
The assembled pieces are bound together by junk rings e e, which 
are secured to the wheel d by screws e¢!. The ears a‘ of a, and J)! 
of |, occupy ring recesses ¢, ¢3 in the junk rings, embracing rings 
at f.— May 11th, 1905. 


PUMPS. 


26,354. December 3rd, 1904.—IMPROVEMENTS IN OR RELATING TO 
Dup_ex TEAM Pumps, A. J. Boult. A communication from 
the Snider-Hughes Co., Cleveland, Ohio, 

This invention consists in utilising the space between the two 

ends of the double trunk piston in the steam cylinder of a steam 
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Fig. 1. 


pump as a valve chest. There are sixteen figures. Fig. 1 is a 
central horizontal section and Fig. 2 is a transverse section of the 
two steam cylinders. A and A! represent two parallel steam 
cylinders formed in the same casting. The middle part of each 
cylinder is connected by two forts with each end of the other 
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Fig.2. 





cylinder, so that there are eight ports altogether. Assuming the 






Steam is being freely admitted into both cylinders between the 
piston heads } and b! through the port L, whereby the space 
between these two piston heads in each cylinder serves as a steam 
chest. Steam from the cylinder A! is flowing through the upper 
port G to the front end of the cylinder A, so moving the piston B 
therein backward, At the same time, the exhaust port J is con- 
nected with the port opening /, which permits steam to flow to the 
final exhaust port K from the rear end of the cylinder A. All of 
the middle port openings in cylinder A are closed, But a still 
further movement of the piston B will cause the valve N associated 
with it to move and to open up the port E, so that steam will flow 
frcm the middle part of the cylinder A to tte front end of the 
cylinder A!, at the same time establishing communication between 
tke port K and the exhaust port PD, and consequently the piston 
B! begirs to move towards the rear end of the cylinder Al. The 
parts are so arranged that when either piston is at the middle of 
its path of travel the otber piston is at one end or the other of iis 
path. When the piston B! reaches the middle of its path of travel 
it has moved the valve so that all cf the port openings guarded by 
it are closed, piston B having ~ that time reached tke rear end 
of the cylinder A. A still furfher movement of this piston B! 
moves the asscciated valve, so as to admit steam to the rear end 
of the cylinder A and to permit the flow of steam from the front 
end of the same cylinder, whereupon piston B ins its forward 
movement. These operations go on indefinitely, each piston 
moving the valve in its cylinder, which controls the flow of steam 
to and from the opposite cylinder. The two inclined slots in the 
two pisions are parallel when the parts are assembled, or other- 
wise the parts would not operate as described.— May 11th, 1905. 


LOCOMOTIVES. 


10,311. May 5th, 1904.—ImMPROVEMENTS IN Locomotives, Hugh 
Reid, managing director, and David M. Ramsay, the North 
British Locomotive Company, Limited, Hyde Park Works, 
Glasgow. 

This invention relates to locomotives carrying steam and electric 
generators. In these locomotives as generally constructed non- 
condensing and reciprocating engines have been used for driving 
the dynamos generating current for the propulsion of the locomo- 
tive by means of electric motors carried on the running axles. Oneof 
the objects of this invention is to enable the water of condensation to 
be used again, which under ordinary circumstances is inexpedient 
because of its contamination with lubricant. There are four 
figures. The drawing is a part section showing the arrangement 
diagrammatically, adapted for the working of heavy goods and 
passenger trains over long distances. Upon a truck A which is 
carried upon two bogies B is a boiler C of modified locomotive type 
supplying steam to a turbine D of the Parsons t The turbine 
D is directly coupled to an electric generator E of the multi-phase 
type and also to an exciter F for the generator, and to a centrifugal 
air pump G. The generator E supplies current to a series of 
similar motors H, geared by gearing enclosed in gear cases J to 
drive the axles K of the bogie wheels. A controller and rheostat, 
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&c., are provided for regulating the pressure and volume of the 
current generated and the speed cf the locomotive. The con- 
denser of the turbine D is cooled by a current of air drawn or 
impelled over the condensing surfaces, and it consists of a series cf 
tubes arranged at the sides and on top of the structure enclosing 
the mechanism. The tubes are connected at opposite ends to two 
headers, to one of which exhaust steam from the turbine D is led, 
and in the other vacuum is maintained by the centrifugal air pump 
G, the water of condensation being discharged into a hot well 
from which the boiler is fed by feed pumps of ordinary reciprocat- 
ing type. A pump V maintains forced lubrication of the various 
bearings. The set of tubes L are enclosed in casings O, and each 
casing O is fitted with a series of louvres along the sides facing the 
louvres R, so that a current of air is caused to flow in through the 
sides and cut at the top R when the locomotive is running in one 
direction and in at the top R and out at the sides when it is run- 
ning the opposite way. e air passes over the condenser tubes 
L, condensing ithe steam therein. The heated air is led from the 
casing to the fire-box of the boiler C by passages S. To provide a 
current of air over the condenser surfaces when the locomotive is 
stationary a fan T driven by an electric motor is provided. The 
fan is connected by a two-way valve U to the passages S, so that the 
air can be led directly to the fire-box.—May 11th, 19°5, 


GAS PRODUCERS. 


13,517, June 15th, 1901 —IMPROVEMENTS IN Gas PRODUCING 
PLANT, James Dunlop and Messrs. Kynoch’s, Limited, Lion 
Works, Witton, Birmingham. 

The object of this invention is so to arrange and construct the 

various parts of the plant that the gas generated will be of uniform 

quality, however the load on the motor may vary. There are two 
figures. Fig. 1 isa sectional elevation. A is the gas generator 
consisting of a metal shell a with a fire-brick lining ), and having 
at its bottom end a fire-brick lined hearth c, which can be raised 
or lowered by a lever d. An asbpit door e is provided through 
which ashes and clinker can be removed. At the top end of the 
generator is a cover f with a hopper g, and a number of openings 
provided with weighted balls 4 is formed in the cover so that the 
fuel may be examined, and, if necessary, stirred up. The gas 
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draw-off pipe i is formed with a jacket which contains water that 
generates steam to bedecomposed. The jacket j has two branches, 
one of which is shown at /. To the branch é of the gas outlet 
pipe is connected a pipe x by which the gas is conveyed to the 
cooler B. To the branch / is connected a pipe 0 which communi- 
cates with an outside pipe p. To the pipe pis connected a hand- 








pe be allowed to become pupils of the institution until further 
notice. 





rts to start from the position shown in Figs. 1 and 2, the piston 
Br is at the front end of the cylinder A}, and piston B is in the 
middle of cylinder A and moving in the direction of the arrow. 





driven fan 7, so that air is conveyed to the branch / of the jacket 
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j. Connected to the top of the jacket j is a syphon device, by 
means of which a regulated supply of water may be maintained in 
the jacket. It consists of a voenel ¢ having a connecting-tube wu. 
The cooler B and gas scrubber C are of usual construction 
combined on a hydraulic box D. The gas outlet pipe a! is con- 
nected to a combined air and gas lating device consisti 
of a metallic shell or cylinder divided into two compartments }! an 
cl, The lower compartment forms a reservoir for gas and is con- 
nected to the motor by the branch d!. The upper compartment 
cl forms an air silencer, and is provided with a grid ¢! fitted with 
a filtering mat. The air enters underacover/!, In the diaphragm 
between the compartments J! and c! is fitted a plunger g! sus- 
pended by a spring j! which serves for throttling the air supply to 
the motor. The suction of the piston of the engine causes a 
quantity of air to pass the plate r, and according to the extent of 
the opening a greater or less d e of vacuum will exist in the 
jacket j, and in the passage of the air through the jacket the air 
mixes with the steam rising from the water and passes with it 
through the fire.—May 11th, 1905. 


DREDGERS. 


10,899. May 11th, 1904.—IMpROvEMENTs IN SucTION DREDGING 
APPARATUS, Otto Friihling, Monumentsplat:, Brunswick. 

This invention relates to a dredging device for removing dredging 
soil from ships or from the ground of a stagnant or flowing water 
by suction, which is so constructed as to provide means whereby 
an apparatus, with closed top and closed side walls, called the bell, 
is placed over the spot from which the soil is to be removed, having 
one end connected to the dredging pump. There are eighteen 
figures. Fig. 1 shows the apparatus in use for emptying a ship or 
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barge. The pipe conduit of the dredging device starts below the 
level of the water at the water admission opening a with the 
suction conduit 4, which leads to a centre c, which corresponds 
with another rotary centre arranged opposite to the first pivoted 
centre. Between the two pivoting points a pipe conduit e, also in 
duplicate, capable of oscillating movement, is arranged, from 
which the bell g is suspended, so as to enable it to descend gradu- 
ally. From the stationary pivoting point a pipe conduit / leads to 
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Fig.2 


the dredging pump ?, from which the dredging soil is forced out 
through another pipe conduit. A second section branch conduit 4, 
and a second separate pressure branch conduit / are connected to 
the pipe conduits } 4 of the pump. Fig. 2 shows the construction 
of the bell. ¢ is the inlet for water, and f is the discharge. In 
order to increase the efficiency of the action of the current of 
water upon the soil contained within the bell, one or more baffle 
plates / are fitted, which direct the current of water flowing through 
the bell towards the soil to be disintegrated. In order to assist 
the sinking of the bell in the soil, two or three jets of water under 
pressure are supplied from a pressure water pipe 5 to a channel 
which surrounds the rim, from which streams of water issue at the 
orifice or edges 6. The water is sucked in at a, ascends in b, 
descends to the bell g, thence it ascends in the duplicate pipe, 
passes through this pipe to the pump, and is forced out by the rump 
through o.—May 11th, 1905, 


ELECTRIC MACHINERY. 


12,192. May 28th, 1904.—IMPROVEMENTS IN BRUSH HOLDERS FOR 

DYNAMO-ELECTRIC MACHINES, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London. A communica- 
tion from the General Electric Company, of Schenectady, New 
York, U.S A. 

This invention relates to a current-collecting device for dynamo- 
electric machinery consisting of a number of brush holder units 
connected together preferably in such a manner that they are 
angularly adjustable to one another, whereby the contact device 
as a whole can be fitted to cylindrical members, such as dynamo 
collector rings, of widely varying diameters. There are four 
figures, of which Fig. 1 is an elevation showing a current-collecting 
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device formed of three units. 1 is a portion of a dynamo collector 
ring. The current-collecting device consists of the two end units 
2 and an intermediate unit 3. Each of the end units 2 is provided 
with a split collar through which a supporting stud 4 passes. 
Suitable screws 5 are = to draw the parts of the split collar 
together to lock each end unit to its corresponding stud or post 4 
with the unit in any desired position, Each of the units except 





the re er rn end unit is formed with a projection or part 6 at its 
right-hand end, which is inserted between a co-operating pair of 
parts or projections 7 carried at the left hand of the adjacent unit. 
A bolt passes through apertures formed for the purpose in the projec- 
tions 6 and 7. The bolt, which is threaded at one end, and its 
co-operative nut form a means for clam ing the projections 6 and 
7 = together. Each unit is formed with a box or guide way 
in which a suitable brush 10 slides. Suitable means are employed 
to press each brush against the member 1. In the construction 
shown each unit is equipped with a tension device which com- 
prises a bent spring 11, one end of which presses against the brush, 
while the other end is secured to a bolt 12, which may be held in 
different positions by means of a crank or arm 13 secured to one 
end of the bolt and co-operating locking projections 14. In some 
cases only one stud'4 is necessary, in which case one of the end 
units may be dispensed with. After loosening the bolts and nuts 
——e the projections 6 and 7, the adjacent units can bs 
angularly adjusted with regard to one another, and the contact 
device as a whole can be fitted to cylindrical members of widely 
varying diameters, When, however, there is no object in making 
the contact device adjustable rivets may be employed instead of 
threaded bolts and nuts.—May 11th, 1905. 


ELECTRICAL INSTRUMENTS. 


10,081. May 2nd, 1904.—IMPROVEMENTS IN ELECTRIC METERS, 
Robert Francis Venner, 6, Old Queen-street, Westminster. 

This invention relates to electric meters of the electrolytic type, 
and has special reference to meters in which a fluid metal electrode 
is used. The object of this invention is to enable the electrolyte 
to be agitated during the sonenee of the meter, in order to avoid 
crystallisation, and to enable accurate readings tobe taken. There 
are five figures, of which Fig. 1 is a sectional view of one form of 
the meter. The mercury anode A is contained in an annular 
channel A! at the upper portion of the containing vessel 0, and is 
submerged in the electrolyte B. Within the containing vessel O 
the cathode C is arranged, which is preferably formed of a number 
of wires, or the like, in order to facilitate the passage of the 
mercury deposited on the cathode by gravity in a downward 
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direction, and thus facilitate the delivery of the mercury from the 
cathode. Within the containing vessel O is provided a hydrometer 
element D, which is adapted to carry the collecting device Y for 
receiving the mercury delivered by thecathodeC, As the amount of 
mercury iu the collecting device Y increases, the hydrometer sinks, 
and the distance descended is shown by the relative position of the 
edge of the funnel-shaped collector Y, and the scale S. The scale 
is adjusted to a zero position by bringing its index finger on a level 
with the upper surface of the electrolyte. E/isasyphon discharge, 
which starts automatically when a sufficient quantity of mercury 
has been collected in it, all the mercury being delivered into the 
measuring tube F, also provided with a scale S!. G is a discharge 
cock, and Za funnel, through which the mercury can be poured 
into the receptacle containing the anode. A modification is shown, 
in which a tipping bucket is employed instead of the syphon E. 
An arrangement is also. shown by which the reciprocation of the 
hydrometer element D is adapted to operate an integrating train 
of wheels, serving as a counting device.—May 11th, 1905. 


MISCELLANEOUS. 


11,613. May 20th, 1904.—ImMPROVEMENTS IN THE CONSTRUCTION 
oF CRANK SHAFTS AND THE LIKE, P. W. Noble, 48, Cheltenham- 
street, Swindon. 

This invention has for its object to reduce the cost of manufacture 
of crank shafts, especially multiple-throw crank shafts. There are 
two figures. Fig. 1 is asection in a central plane of the built up 
crank shaft. Each portion of the built up crank shaft comprises a 
crank shaft part A and a crank pin part B, connected together b 
awebC. The web portion is hollowed out and cut away. Each 
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portion may be a steel casting or forging machined up as shown. 
The crank shaft and crank pin portions are hollowed out to receive 
a bolt E, which passes through and is bolted up with the tapered 
nut atthe end. The end of the crank shaft portion is provided 
with jaws or teeth D, adapted to engage similar teeth on the 
adjacent portion. When the teeth are engeging, and the bolt is 
ecrewed home, the joint is securely held.—Jay 11th, 1905, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


788,804. Process or Evaroratina Liquips, J. WH. Wallace. San 


Francisco, and J, B, Speed, Berkeley, Cal.—Filed October 25th, 
904 


This invention is tor a multiple effet apparatus ot very compact 
form. ‘I'he construction will be easily understood from the draw. 


ings. The cylinders are concentric; the flow is shown by the 
arrows ; there is only one claim. 


789,047. INTERNAL Combustion Enaine, L. Mertens, Charlotten- 
burg, Germany, assignor to Abbé Engineering Company, New 
York, N.Y.—Filed October 29th, 1903, 

This is an engine which has attracted some attention in Germany, 
The United States patent has been assigned to the Abbé Engineering 
Co., New York. There are four claims, of these we give the third :— 
In a two-cycle internal combustion engine, the combination, witha 
plurality of combustion cylinders, each provided with a plurality of 
outlets, of a power piston in each cylinder, a single-acting feed 
pump, a pump piston reciprocating in the cylinder of said feed pump, 


means for admitting an explosive gas and air mixture to said 
feed pump, means forconducting the explosive mixture alternately to 
each of said combustion cylinders, a motor crank shaft, connecting- 
rods between the power pistons and the motor crank shaft, a pump 
crank shaft, a connecting-rod between the pump piston and the 
pump crank shaft, a buffer device for the piston of the feed pump, 
and a gear wheel transmission between the motor crank shaft and 
the pump crank shaft, the proportion of said gear wheels being 
such that the feed pump forces a charge of explosive mixture at 
every stroke of its piston alternately into each of said combustion 
cylinders, 

789,107. MeaNs ror Unitinc SHext Meta Parts, B. M. Steele, 
Peoria, lil., assignor to Ben Steele Weigher Manufacturing 
Company, Peoria, 1l!., a Corporation of Illinois. —Filed December 
lst, {904. 


789,107} 


The drawing explains itself. There are seven claims. 
789,297. STeAM SUPERHEATER, W. Schmidt, Withelmshihe, Ger- 
many.—Filed September 6th, 1904. 
The nature of this invention is very well set out by the single 
claim, which runs as follows:—A steam superheater, having two 
steam chambers, a plurality of tubes closed at one end, and a heat 


non-conducting partition in form of two central tubes, within each 
tube, dividing the latter into two spaces, one space being in 
connection with one chamber, the other space being in connection 
with the other chamber at the same end of the tube, substantially 
as described, and for the purpose set forth, 
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MACHINE TOOL DESIGN. 
By Professor J. T. Nicouson, D.Sc., M. Inst, C.E., and 
Mr. Dempster SMITH, 
No, VIII.* 
LATHES FOR CARBON STEEL, 

Ir is proper that we should now consider the design of 
lathes for carbon steel; as the low speeds which are used 
for finishing, in many cases, render the use of the old 
brand of steel not only possible but economical. An 
obvious suggestion is that a general purpose lathe should 
be designed so as to permit of the use not only of high- 
speed steel for roughing out, but also of common steel 
for finishing. Before deciding whether any such com- 
promise is possible or desirable we must make an inquiry 
into the modifications necessary in the rules above 
established for high-speed steel lathes, when the use of 
carbon steel only is contemplated. 


: h 
and the width of t ac 
’ wi of traverse 160. 
will be taken the same as before, so that the expres- 
sion for the area is :— 


The depth of cut, = 


h? 


a=ct= ae ae 


With regard to cutting speed, we have shown, on Fig. 


Variation of cutting speed with area of cut for 
carbon € ordinary mushet steel, 
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20, @ number of values obtained from practice for 
common—and for ordinary Mushet—steel for the speeds 
ordinarily allowed with different areas of cut. A simple 
formula representing the relation between this speed (v) 
and the area (a) is :— 
a 8 4 
a+ 0°2 
The similar formula for ordinary Mushet is :— 
8 


= ( 


~ a+0°2 ; 


(84) 


SPEEDS AND GEARS. 


Using the same notation as that already established on 
page 418 ante, we have to revise the conditions there 
postulated in the following manner. 

The value of N,, the highest spindle speed which has 
been usual in practice, does not appear to have been 
hitherto fixed by any rational consideration. This is 
evident from a glance at the full-dot spots plotted in 
Fig. 22, which are results from recent designs of lathes 
using carbon steel. With some makers Ny, is the same 
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for all sizes of lathe; with others it decreases with height 
of centre, as it should do; whilst others, again, even 
increase Ny as the height of centres gets greater. 

All necessary requirements wculd appear to be com- 
plied with by giving a speed of 80ft. per minute for the 
purpose of finishing the boring or for the drilling of a hole 
of a diameter not less than ,);th of the height of centres. 

If the high spindle speeds sometimes supplied have 
been furnished with a view of enabling polishing to be 





spindle N, is determined by the consideration that it must 
2 

be possible to take the standard cut (ae . ) 

the face plate diameter and at the appropriate speed 


upon work of 


Tm ) found to be usual in practice. We 


(v 


~ 7 + 1280 
thus get :— 
wu, = 12% _ 12 x 25,600 
eK Dh) l2ah (hk? + 1280) 
49,000 


a ie! (38) 
h (® + 1280) 


Greatest and least revs. of spindle (per 
mir) and ratio of same with height of 
© Centres forCarbon Steel. 
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Finally, the ratio of the greatest to the least number 
of spindle revolutions is given by : — 
Ng _ h? + 1280 _ » 


7 - pa a: di | 
N; a + 4% 


©) 

These three quantities are set forth numerically in 
Table XIII., and have been plotted as curves on a base 
of height of centres in Fig. 22. They refer to lathes of 
from 6in. to 6ft. centres. They may be compared with 
Table V. and Fig. 14 for high-speed steel“lathes. 


TaBLE XIi.—7able giving Depths of Cut, Widths of Tracerse, and Aree of Cut prorer to Lathes from 6in. to 6ft. Height of Centres; also Pioper Cutting Speed for those Cuts, and the net 


Height of centres =/ ... 6 


h 


Depth of standard cut = “15 
pth of standard cu 40 


h pre 


Width of standard traverse — 180 -0375 
Area of standard cut = - -0€563 
64 
p =v= _4 
roper cutting speed = 7 19-5 


Ps 


ats. 


412 


' 7380) 


TABLE XIII.—TZable of Valves of Greatest and Least 


Net horse-power = 7-8 av = 7-8 (4s 


Horse-power Requircd. 








| 
9 12 15 18 21 24 27 20 36 42 i 48 54 60 66 72 
+225 +30 375 45 +525 -60 675 75 -$0 1-€5 | 1-20 1-25 1-5 1-65 1-80 
| | 
(5625 .075 | -0937 | -1125 | -1312 “15 *1€87 =| ~-1875 225 | -2625 -30 24 +375 4125 45 
| 
-01265 0225 | -03§2 | -0506 069 (9 114 “14 +203 276 | -36 +46 -56 -68 81 
18-8 18 17 16-0 14-9 13-8 12-75 | 11-78 9-95 8.4 7-15 6-06 | 5-27 4-55 3-96 
| 
1-85 3-16 4-66 6-3 8 9-7 11-33 | 12-86 15-7 18-1] 20-1 | 21-7 23 24-2 25 
| 


Spindle Revolutions for Lathes using Carbon Steel, enabling a Hole of Dia. h/16 to be Drilled wuh High-speed Steel, and giving a Speed of 


4/(a + 0-2) on the Standard at Face-plate Diameter ; also the Ratio of these Speeds. 





Height of centres h. 6 


_ 1833 


Ny 305 
h - 

Nn, = 49,000 ( 1 ) 6.2 

h \i2 + 1280 

No Bis ee ee 

Ne (A2 + 1280) = gt 475 49-4 

Ne = 48,900 =| 10-5 

(h - Nh) (A2 + 1280) 
Ng _ (hk — V h) (i2 + 1280) 99 


Nu 26-7 h 





Thus we obtain for the horse-power required for cutting 
with carbon steel :— 


CHP=7:8av=7'8_”. x — 
6400 * 17 9.9 = 
6400 . 
81 he? 
fee SG 


The net or cutting horse-power, calculated by this | 
formula, is given in the annexed table for a series of 
lathes with heights of centres from 6in. to 6ft. 

Table XII, is, of course, partly a repetition of Table IV., 
already given for high-speed lathes, but the lines for 
cutting speed and horse-power are new. The data are | 
plotted in Fig. 21 as ordinates on a base cf height of 
centres, and may be compared with those given in Fig. 18 
for high-speed steel. 
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9 12 15 18 21 24 27 30 
204 152 122 102 87 | 76-3 | 68 61 
&: | S07 \-9-27- 7 29 1-355 1-1 | 0-904] 0-75 
5153-8 «56-5 | «GOs | 69-5 | 75-5 | 81-5 
6 4:03 2.95 | 2-22 1-77 | 1-88 | 1-11 | -92 
$4 | «(87-84 46 | 49-2 | 55 | 61-2 | 66-5 


48 | 


36 42 54 60 66 72 
51 43-6 38-2 34 30-6 27-8 25-4 
0-53 0-383 0-25 | 0-216 | 0-1675 | 0-132 | 0-105 
96-5 114 134-5 | 157-5 183 211 242 
| 
-635 +455 +332 +25 -192 | -151 | -118 
| | 
80-5 96 105 136 160 184 215 





done, then it need only be remarked that for the smaller 
sizes of lathe it is more usual in up-to-date shops to move | 
the job into a cheaper machine, where a handy labourer 
can be employed to do the polishing; whilst for larger | 
lathes, where the work is not so easily moved about, the 
necessary polishing speed of, say, 120ft. per minute can 
be obtained on diameters of work even as small as //4, if 
the above 80ft. be allowed upon a diameter of h/16. 
(This remark applies also, of course, to smal] lathes ; but 
in the best shops it is considered better to shift the jobs | 
for polishing purposes into a machine used for that work | 
only.) We then obtain— 


thx Ng 
Tex ia ~ 

or Ny = 16 x 12 x_ 80 = 1883 aod i —e 6 (87) } 
rh h h 


The smallest number of revolutions of the lathe 





On the same Fig.—22—a large number of values from 
practice have also been shown. Full black spots are 
values of Nz; hollow spots, N:; and spot and ring, 
N,/N:. The highly indefinite nature of the data ordi- 
narily employed is very apparent; and it may be said 
that hitherto.no definite rule has been followed, and no 
relation has been obtained between the spindle speeds or 
their ratio and the size of the lathe. Whether this has 
been due to the idiosyncrasies of purchasers or the care. 
lessness of makers, it is impossible to say; but it is 
— obvious that such a state of confusion ought not to 
exist, 

Tae Beit Drive. 

It now becomes necessary to repeat in a modified form 
the investigation made in article No. VI—May 12th— 
the regarding belt width for carbon-steel lathes, The 


| same three cases fall to be considered; and we commence 


at once—referring to page 463—with ;~ 
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Case I.—Cone mounted on spindle and connected 
directly to it for the highest spindle speeds. 

The expressions there given for the belt tensions per 
inch of width (14) and (15) ; for the net horse-power, and 
the belt width in terms thereof (16), remain the same as 
before. Equations (17) and (18) also hold good if there 
are two countershaft speeds, and q cone pulleys; but 
equation (19) will require a slight alteration, as we now 
propose to assume a value of the diameter of the largest 
cone step less than 2—that assumed on page 463—in 
order to be in better agreement with common practice. 
By reference to Fig. 23, and to the values of the largest 
cone step diameter there plotted (full dots), it will be seen 


that a curve having the equation A =6 V hgives a good 
approximation to average values obtained from recent 
practice. 
Putting this value into expression (18) we have :— 
Vim TX OVEN, _ x6 VA x 1888 
12 x 60 r24-1 720 r24-1x h 
48 
V hr2a-1 
Similarly the highest cone-belt speed is 
v0 
Vkro-t 


(40) 


(41) 


We must now repeat the computation of the items as 
given in Tables VII., VIII., or IX.; but for the altered 
conditions now postulated. 


liometer of greatest & least cone step é math of step 
(mben cone 1s mounted on spindle) with height of centres 
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It may here be well to work out one example fully :-— 
Ezxample.—To calculate the width of single belt required 
upon an 8in. lathe; cone mownted on spindle; two 
countershaft speeds; two back gears; three and four 
cone steps ; the allowable tension being taken double of 
that recommended by Gehrckens ; Ng 204; N; = 4; 
Ng/Ni = 51. 

We must first determine the geometric ratio (r). It is 
known from the formula N, /N; = r*~-1! when s is the 
13 
2x vi x8 


4 


number of speeds. Now s = pqm 


( 18 ) 
- or - 
{ 24 } 


according as three or four cone steps are 


1 


Ne) *-1 we have log r 
l 


assumed. So that, from r = 
ea eee 
17 or 23.-—~i‘«d'T'«c' 2Be—S ee, 
1-259 for three, and 1°187 for four cone 


_ log. Ng / Ni 
a; s-—1 
0°0743, and r 
steps. 


Now V, 





te. a 
Vhr24-1 
(2q — 1) logr = log r24 - 1, or—. 


0°5020 
0°5201 


and 


and as Vh 8; 
(3°177 
} = log; or 
(8°312 

according as g = 3 or 4; we have— 
i 48 r. ; 
Vi = eS er ts 04 or 4°84ft. per second. 
Then we have, from our formula for Gehrckens’ belt 
tension :— 

Ix la Vi ) _ vag ec ae , 
P = vaA(7+ 3 = V6hi (7 + a)" + 
X 7°38 = 81-2 and 2 P = 62. 


Now the horse-power required to take a cut of 


9) 
or - log r = 
7) 


h 
40 
with a traverse feed equal to one-fourth of this is, by 
Table XII., 1°85; and the belt width is obtained at once 
from the formula— 


— 550 CHP 550 X 1°85 


~2PVi ‘62 X 5-04 or 4°84 
This example shows what a small difference in the 


= 8°25in. or 3°4in. 


width of the belt is produced by altering the number of 
cone steps. It will be observed in the course of the 
calculation that, although an increase in the number of 
cone steps diminishes the value of the geometric ratio— 
the number of back gears and countershaft speeds remain- 
ing unchanged—by increasing the number of speeds, yet 
the term r 24-1 is hardly altered, because qg increases 
whilst r diminishes; V, is, therefore, not much changed, 
and as P also remains the same, the belt width is not 
materially affected. 

It is quite difterent, on the other hand, when the 
number of back gears (that is, m— 1) and m, are 
altered. The number of speeds rises proportionally with 
the number of back gears, and r is correspondingly 
diminished. But in the term r 24-1, the power 2q - 1 
remains the same, because g is unaltered, and r24¢-1!, 
therefore gets less with ry. Thus V; is materially changed 
by altering m; and the belt width is considerable affected. 








THE PRODUCTION OF VERY LOW 
TEMPERATURES. 
No. III.* (Conclusion). 

Tue hydrogen generator is shown in Figs. 14and15. The 
hydrogen is generated by the action of dilute sulphuric acid 
on granulated zinc. The acid is poured into the acid egg 
at A, Fig. 17, resting on the floor. The cover is then closed, 
compressed air is put in at B, and the pressure hoists the 
acid through the pipe C to the lead lined mixing tank D. 
In this tank the acid is diluted with six parts of water. 
The water for this purpose is admitted from the main 
water pipe to the tank by the cock A'. The diluted acid 
then passes by the pipe E and regulating acid valve and 
sight feed into the top of the copper cylinder F. This 
cylinder is filled with granulated zinc, through which the 
dilute acid drops. The hydrogen gas thus generated 
passes through a perforated plate at the bottom of F and 
rises through a lead pipe G and passes through a lead 
coil in the reservoir with circulating water H; the inlet 

















Fig. 14—HYDROGEN GENERATOR AND GASHOLDER 


from the water main being shown at A. The cast iron 
hollow column or tower I is filled with flints over which 
the water trickles from the sight feed A. The hydrogen 
after being cooled then passes into the tower I and is 
“scrubbed” by passing over the wet flints. At the 
bottom, by the pipe J, the gas is carried to the 
other tower K. This again is filled with flints 
wet with water dripping from A. The hydrogen 
finally passes from the generator at M to the gas- 
holder. The two cast iron towers or scrubbers and 
the generator cylinder proper are fixed to a waste tank, 
which forms the foundation of the whole. The spent 
acid from the cylinder and the water which has circu- 
lated through the flints in the towers finds its way into 
this, and is carried out through A to the waste pipe. 
The hydrogen, being light, of course does not find its way 
through the water in this waste tank, but rises upwards ; 
the tank therefore forms a water seal for the gas. The 
copper cylinder F is removable for clearing the spent 
zinc and the zinc sulphate, the product of the reaction. 

The hydrogen gasholder, also shown in Fig. 14, does 
not require further mention, as it is the ordinary form 
of gasholder with balance weights and water seal. 

By the well-known principle of reducing the tem- 
perature of a liquid by boiling under vacuum, Sir 
James Dewar produced hydrogen in a foam-like, 
frozen mass. The apparatus, therefore, is essentially 
& vacuum vessel containing liquid hydrogen with 
closed top, and the vapour pressure subjected to 
the exhaust or vacuum pump. This apparatus is shown 
in Fig. 16. It consists of a cylindrical vacuum vessel, 
which is filled with liquid hydrogen and the top closed by 
a brass cap, not shown in the photograph. Each of the 
side columns is tubular and fitted with cocks. Com- 
munication with the interior of the vacuum vessel is 
established through the metal cap. Tubes then run to 
the vacuum pump and the gasholder respectively. At 
the beginning of the operation the cock communicating 
with the gasholder is left open to allow any evaporation 
from the liquid hydrogen to escape, and to prevent the 








* No II appeared June 9th. 


rise of pressure which takes place in the closed beaker, 
When the vacuum pump is started, the cock to the gas. 
holder is shut, and the cock to the vacuum pump opened, 
The liquid hydrogen boiling under the reduced pressure 
quickly solidifies into a foam-like mass. By shutting the 
vacuum cock, and opening the gasholder cock, the pres. 
sure rises, and the solid hydrogen at once melts. By open- 
ing and shutting the cocks the hydrogen can be alternately 
frozen or melted at will. The temperature of frozen 


| 
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Fig. 15-HYDROGEN GENERATOR 


hydrogen is — 257 deg. Cent., only 16 deg. Cent, above 
the atsolute zero. This is the lowest static temperature 
yet attained, for the attempts to liquefy helium, the only 
gas known which has not been condensed, have not as 
yet met with success. Helium has been compressed to 
200 atmospheres, and lowered to the temperature of solid 
hydrogen and allowed to expand—still it does not liquefy. 
The temperature thus attained by helium gas has been 
below the temperature of solid hydrogen, but it has, 
of course, been momentary, and not persistent. 

The vacuum pump and its details are shown in Figs. 17 
and 18. It isa two stage pump, capable of giving a vacuuu) 
of 2 mm. of mercury at 800 revolutions, and is designed on 
the principle of rotary engines, which have no reciprocat- 
ing parts in the usual sense. It consists essentially of a 
rotating drum excentric with the cylinder. This drum 














Fig. 1G—DEWAR'S SOLID HYDROGEN APPARATUS 


has three vanes or blades, the outer edge of which follow 
the periphery of the cylinder. They are kept pressed 
against the cylinder wail by means of a_ steel 
spring. Two of these excentric drums with blades 
are fixed on the same shaft. A partial vacuum is 
formed by the first drum, and the exhaustion is carried 
still further by the second drum in the second stage. 
Referring to Fig. 18, section C D, the cylinder is shown 
at H; the central shaft at P. To the shaft is keyed the 
drum J, having in it three slots at 120deg. In these 
slots move in and out, as the shaft revolves, the blades Q. 
The blades press against the cylinder through the rotating 





bearing pieces O, by means of centrifugal force and by 
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steel spring L. The air enters at the port N. 
carried by the blades to the port M, where it is shot out 


through the non-return valve R into the chamber I. The | 


two drums work in the same manner, and are separated 
from each other by the distance-pieces G'and G. E! is 
the exhaust chamber of the first stage and E the cooling 
chamber. From here it passes by a second port similar 
to N in the second stage, entering at A and leaving at 
}3. The lubrication is regulated by a sight feed. The oil 
is drawn in by the vacuum, passes through the cylinders, 
is collected in a separator formed by the base, and used 
again in a continuous circuit. 

This entire plant, made by Lennox, Benton and Rey- 
nolds, of Fulham, for the British Commission, was at the 
close of the Exhibition purchased by the Department of 
Commerce and Labour of the United States Government 
for the Bureau of Standards at Washington. 


It is | 


that the interchange of heat is complete within about two 
or three degrees. As this initial interchanger has no 
expansion valve, the coil is wound on a solid mandrel C! 
of non-conducting material. Concentric with the thin 
brass tube M, containing the spindle and supporting the 
expansion valve H, is a thin brass case N, open at the 
top to the atmosphere, forming the liquid air reservoir. 
As only one compressor is used, the liquid air required is 
made in a previous operation, stored in vacuum vessels, 
and poured in as desired through the open top of N. 
This also serves as an outlet for the evaporated air to 
escape. The incoming hydrogen is reduced in C to about 
— 170 deg. Cent. At this temperature it passes at D! 
into D. D is immersed in liquid air, and the gas is 
reduced to about — 190 deg. Cent. in this coil. The 
reduction required from the liquid air is thus only 
about 20 deg. Cent., and only about one-fifth of the liquid 











Fig. 17—ROTARY 


Dr. W. Morris-Travers, F.R.S., of University College, 
Bristol, was co-discoverer with Sir William Ramsay of 
the inert gases, neon, krypton and xenon. The method 
followed was by reducing the gases under investigation 
to the liquid or solid form at a low temperature with 
liquid hydrogen, and then submitting them tc fractional 
distillation. Dr. Travers found it necessary to construct 
an air and hydrogen liqueficr for this purpose. He has 
since made a special study of the efficiency of such 
apparatus, and itis indicative of the recognition abroad 
of the position held by British investigators in this field, 
that his researches have been carried out with the aid of 
a grant from the Hodgkins Fund of the Smithsonian 
Institution at Washington. His first report on the subject 
is contained in Vol. xlvi. of the Smithsonian Miscellane- 
ous Collections. He did not send any actual apparatus 
to St. Louis, but exhibited two drawings—one, Fig. 19, of 
a hydrogen liquefier, and a photograph which is reproduced 
in Fig. 20, and a diagrammatic sketch of the general 
arrangement, Fig. 21, of the 
method followed. In the 
apparatus shown in Fig. 4 
it was noted that the non- 
liquefied portion of the 
hydrogen, after acting as an 





VACUUM PUMP 


| air would be boiled off that would be necessary in an 
apparatus with CO, cooling, but without the initial 
interchanger. To the bottom of N is fixed a thin brass 
closed chamber O, containing the coil E, continued from 
D. This chamber communicates with the liquid air 
reservoir above by means of the needle pointed valve I. 
Liquid air is thus admitted to O, and expanded by 
means of an exhaust pump. The exhaust pipe is 
shown at B, but its entrance to O is behind the valve 
tube and not seen in the drawing. A branch from 
the exhaust pump B' also communicates with the 
hydrogen circuit and serves to exhaust the liquid 
air that is introduced to cool down the coils before 
the hydrogen is admitted and the operation begun. 
Outside the case N, and concentric with it, is a double- 
walled case P, separated from N by an annular space. 
A prolongation of this case is formed by the vacuum tube 
J, which is held in position by a rubber ring and gland 
P! making a gas-tight joint. In the vacuum tube J is 
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absorbent of heat from the 
containing cylinder, a cold 
insulation as it were for the 
vacuum tube and the con- 
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taining case, passed back to 














the gasholder. Dr. Travers 
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hydrogen, as against 0° 238 for 
air, that in returning to nor- 
mal temperature the heat that 
would be absorbed by 1000 
grammes per hour of hydro- 
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latent heat of 15 litres of . ee ty 
liquid air. To get this great eRe 
economy in the amount of 

liquid air required, he has an 

initial interchanger through 


which the cold hydrogen flows outwards, absorbing | 


the heat from the incoming hydrogen. He does 
not use carbonic acid cooling. The elements of his 
liquefier are an initial hydrogen interchanger, a liquid 


air arrangement, a liquid air expansion arrangement, | 


and a hydrogen expansion interchanger. Each of 
these consist of coils contained in separate cases, the 
copper tubing, of course, being continuous from one 
coil to the next. The construction is as follows :—The 
initial coil C is placed in a thin brass case L. By the 
side of this are placed the three others D, E, and F, 
tandem, in their separate cases respectively. The 
hydrogen, compressed to about 150 atmospheres, enters 
from the compressor through the pipe A at normal tem- 
perature. This pipe leads to the bottom of the coil C. 
Lhrough the case L flows in a reverse direction the cold 
ron-liquefied portion of the escape hydrogen on its way 
back to the gas distributor through G. This escape 
hydrogen absorbs the heat of the ingoing hydrogen, so 
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Fig. 18-SECTION OF VACUUM PUMP 


placed the expansion regenerator coil F and the expansion 
| valve H. The liquid hydrogen, as it forms, is collected 
in the three-walled double-vacuum receiver flask J’. The 
regenerator coil F has its spirals wound very close, but as 
the viscosity of hydrogen is low, the non-liquefied portion 
of the gas still finds its way through the interstices of 
the coil upwards. The coil is sufficiently tight, however, 
to cause a certain pressure in the containing vacuum 
tube. This pressure gives a velocity to the gas, and 
causes it to eddy through the coil as it streams upwards 
broken into very thin layers. As in the boiler problem, 
an eflicient interchange of heat is thus secured. To pre- 
vent any gas slipping up the sides of the vacuum tube 
| without passing through the coil, this is wrapped tightly 
on the outside with flannel and forced into the vacuum 
tube with as much pressure as the strength of the glass 
will stand. This close winding of the coil is also carried 
| out in the initial interchanger C. It will be noticed that 
not only the coil F, but also the expanded air chamber, 








are insulated by the vacuum tube. The course of the 
return non-liquefied hydrogen is shown by the arrows 
through the annular spaces at first between the outside 
of O and inside of J, and then between the outside of N 
and the inner wall of P. The insulation jacket of thin 
brass, K, surrounding the top portion of the apparatus is 
filled with animal wool. Beneath this is asecond casing Q, 
also of thin brass. This is made in two divisions—Q and 
Q'. The top division Q is fastened to the bottom of K. 
Q!' is fastened to Q by means of fly-nuts. The bottom Q! 
























































Fig. 19—TRAVERS LIQUID HYDROGEN APPARATUS 


has a wooden stopper. The casing Q and Q! is therefore 
gas-tight. As the liquid hydrogen drops into J' a certain 
amount of evaporation occurs. This goes into the vasing, 
and the pressure is regulated by a stop-cock communicat- 
ing with the return circuit, not shown in the drawing. 
This pressure is so regulated that it is slightly less than 
the pressure in J, and so allows the liquid hydrogen to be 
forced downward through the helical outlet at the bottom 
of J. The valve H is of special construction, to clear 
itself and not become clogged with impurities. Q! is 
lined with a glass cylinder to give additional heat insula- 
tion for the receiving flask J’. Q! has two longitudinal 




















Fig. 20—HYDROGEN LIQUEFIER 


slits to act as sight windows, by which the flow of the 
liquid hydrogen can be observed. Q! can be lowered and 
swung to one side as shown in the engraving, Fig. 20, 
for removing the collecting flask when full. 

The general arrangement, Fig. 21, does not show the 
method of generating the hydrogen. It was, however, in 
a lead-lined tank by means of dilute sulphuric acid con- 
taining a little copper sulphate. The hydrogen was then 


passed through two scrubbing towers containing pumice, 
one wet with an acid solution of chromic acid, the second 
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with silver nitrate solution. The gas passed through a 
solution of caustic potash to the gasometer, and from there 
through the pipe K in Fig. 21 it goes to the compressor Z. 
Here it is compressed to about 150 atmospheres. The 
compressor is a two stage compressor run from the 
motor I. The compressor is lubricated from the tank H, 
containing water with 20 per cent. of glycerol and 1 per 
cent. of caustic soda, through a glass stop-cock and 
rubber pipe. From the compressor the gas goes to the 
steel cylinder F, forming a water separator. From F it 
passes to the steel cylinder E, containing caustic potash, 
where final traces of moisture are absorbed. From E it 
passes into the liquefier at A. The exhaust pump is 
shown at B, worked again by a motor J. C is a collect- 
ing chamber to prevent waste of the gas. It is connected 
by a pipe D! dipping into a tank D containing water and 
forming a water seal, and is in communication with the 
pipe K connected to the gosometer, and so with the 
return hydrogen circuit. When the water is blown off 
from time to time from the separator F, it passes through 
F' into C. Any gas that escapes at the same time is 
thus returned to the gas circuit, the water dropping to 
the water tank. The non-liquefied portion of the gas 
from the liquefier is also run into C, through the pipe G, 
and so back into the hydrogen circulation system. Should 
pressure rise suddenly through a blocking of the expansion 
valve, a portion of the entering gas can be blown through 
the stop-cock K! into the return circuit. In carrying out 
his experiments on the efficiency of liquefiers, Dr. Travers 
has made several with his own hands. They have also 
been made by Brins Oxygen Company, of London. 
Recently Lennox, Benton and Reynolds, Limited, of 


stributing Chamber 
Water Tank 1 Blectex Motor 
Caustx Potash Bottle J Electric Motor 
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iFig. 2I-TRAVERS LIQUID 
Fulham, have made an air liquefier, with Dr. Travers’ 
co-operation and advice, with carbonic acid refrigeration, 
in which the interchange of heat between the entering 
and escape air is complete within less than 2 deg. Cent., 
and 21°5 per cent. of the air passing through the appa- 
ratus is liquefied. 








SUCTION GAS PRODUCERS. 
Ma, ¥.* 

Tue first illustration that we give this week shows a 
section of the suction gas plant made by Ste. Ame. des 
Moteurs 4 Gaz A. Bollinckx, Huyssinghen, Belgium. 
The chief points of difference between this plant and 
others appears to be in the design of the hopper and the 
valve for stopping the passage of the gas up the chimney. 
The cover of the hopper is connected to the radial arm A 
by means of a nut and bolt; and as the arm is pivoted at 
B, the lid can be slid sideways when it is required to 
admit a fresh charge. The valve V, which permits com- 





Fig. 24—BOLLINCKX SUCTION PRODUCER 


inunication between the hopper and the generator, is 
hemispherical in shape, and, unlike other valves used for 
this purpose, it opens downwards. The weight W at the 
end of the lever arm keeps the valve firmly on its seating. 
The evaporator is not contained in the generator; it 
consists of a metal cylinder in which are placed a series of 
Field tubes in communication with a reservoir atits summit. 
The hot gas has to pass through this cylinder, and the 
water is boiled. The steam generated combining with the 
air that comes in through C, the mixture passes down the 
* No. IV. appeared May 2¢th. 


pipe D and into the generator through the fire-bars. It 
will be noticed that this firm uses a simple cock for 
closing the outlet to the chimney. The hand blower 
shown on the extreme right is used for starting the 
apparatus. 

The suction gas plant manufactured by the Gas- 
motoren-Fabrik Deutz of Belgium differs in a few respects 
from those made in France and this country. The 


Fig. 25—DEUTZ PRODUCER 


section given in Fig. 25 shows the general arrangement. 
and it will be seen that the generator is designed on the 
Bénier system. Air is admitted to the evaporator B 
through d, and, mixing with the steam, passes down D, 
through a small valve, into the ashpit b, from which 
place it is drawn through the incandescent fuel. A large 
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HYDROGEN APPARATUS 


supply hopper is fitted, and the means of replenishing 
the generator is through the large valve C. A valve of 
this type is also used in the chimney d. In this case 
the valve is made a tight fit by means of a spring which 
presses upon it. The pipe through which the gases pass 
on their way to the scrubber is carried some distance 
into the water in the tank F. The overflow of the water 
from the scrubber is also collected in F, the waste 
water being carried away by the drain shown on 
the left. The scrubber is of the usual type. A 
large rose jet supplies the cooling water, and the 
entrance to the scrubber is fitted with wire gauze so 
as to prevent any small piece of coke or other dirt from 
being carried back through the pipe. A bafile plate is 
also fitted at the exit, thus causing the gases to be more 
efficiently cooled. From the scrubber the gases pass 
through a purifying apparatus, and then into a small gas- 
holder, and again, before reaching the engine, they are 
drawn through another dust and dirt separator. This 
consists of a metal cylinder in which a number of plates 
is fitted. These plates have a series of holes drilled in 
them, so arranged that they cause the gases to take a 
circuitous route. By this means it is cluimed that the 
gas which enters the cylinder is practically freed from all 
dirt and grit. The hand blower K is used for starting 
the apparatus. 

Our next illustrations show two plants constructed by 
Messrs. the Humboldt Engineering Works Company, of 
Kalk, near Cologne. The first of these—Fig. 26—is 
designed for the use of anthracite coal or coke, whilst 
the second one—Fig. 27—is specially adapted for the use 
of brown coal briquettes as fuel. The construction of the 
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Fig 26—HUMBOLDT PRODUCER 


two differs somewhat considerably. In the first plant 
the generator works on the Bénier system—that is, the 
evaporator and generator are contained in the same shell. 
| The air which is admitted at G mixes with the steam and 
| passes down the pipe L to the underside of the grate. 
| The hopper F is constructed so as to prevent air from 
entering the generator whilst the latter is being charged. 
Coal or coke is put into the hopper and the cover securely 





replaced. The lever Dis then pulled down. This opens the 
valve V and allows the fuel to enter the generator. The 
weight G is used for keeping the valve tightly on its seat- 
ing. A simple arrangement is used for admitting the gas 
either to the chimney or the scrubber. The mechanisin 
consists of a long valve spindle on which two valves w 
and w are fixed. The valves are arranged so that when 
the one leading to the chimney is closed, the other con- 
municating with the scrubber is open, and vice versd, 
They are controlled by the lever which can be seen in the 
diagram, the weight G keeping them firmly on their 
seatings. The scrubber is of the usual coke type with the 
exception that there is, in addition, a baftle plate which 
is placed in such a position that the gas has to pass 
through the spray of water before leaving the scrubber, 
The arrangement for cleaning the gas is somewhat 
elaborate. Alter leaving the scrubber the gas is taken, 
firstly, into a small gasholder, then it passes into « 
purifier. This purifier consists of two wooden gratings 
spaced a short distance apart, thus dividing the purifying 
box into three sections. The top of each grating i: 
covered with wood shavings and sawdust, through which 
the gas passes, leaving all dirt and grit behind, Fron 
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Fiz. 27—HUMBOLDT PRODUCER 


here the gas passes either through another gasholder, or 
directly to the cylinder of the gas engine. In the second 
plant, Fig. 27, the evaporator is not contained in the same 
shell as the generator, but is placed in close proximity 
to it. It will be seen from the diagram that the hot 
gases from the generator come in contact with the sides 
of the vessel containing the water, and, consequently, the 
gases are cooled and the water heated. The steam passes 
through and mixes with the air entering at E, the mixture 
passing into the generator underneath the grate. The 
hopper is of the usual type, and no valve is used asin the 
other machine. The rest of the system is similar to that 
already described. The efficiency of these plants is said 
to be very high. The makers claim that the consumption 
of fuel is from 0°66 Ib. to 1 Ib. per horse-power hour when 
anthracite coal is used, and from 0°76 lb. to 1°15 lb. per 
horse-power with coke. 

In Fig. 28 we illustrate the suction gas plant made by 
Messieurs A. Piat et ses Fils, Paris. The most interesting 
feature is the unusual position of the evaporator F. It 
encircles the bottom part of the generator, and is situated 
immediately above the grate. The feed-water for the 
boiler is heated before entering by means of what is 
practically a feed-water heater J. The gas, on its way 
from the generator to the scrubber, passes down a pipe 
placed in a cylinder containing the water, which is 
thereby heated. The latter then passes down the pipe c 
and enters the boiler through d. Steam having been 
formed, it passes into H through g, where it comes into 























Fig. 28—PIAT PRODUCER 


contact with air. The mixture then passes into the 
hearth beneath the fire-grate. There is a very simple 
arrangement for opening the tcp of the generator when it 
is necessary toputin more fuel. But this method is substi- 
tuted for the more general one of having a hopper fitted, 
not only with a cover, but also a valve, when the plant is 
required to work both during the day and night, and also 
for all plants of more than 50 horse-power. There are 
three inspection tubes E fitted into the casing of the 
generator, through which the attendant may inspect the 
fire to see that it is burning properly. The ashpit G is 
divided horizontally into two parts, the top part being 
in direct communication with the body of the generator, 
and it is here that the steam and air enters. The lower 
part can be put into communication with the top half 
by means of an opening—the amount of opening being 
regulated by a damper. The forced draught. from the 
blower I, employed to start the apparatus, enters in this 
half. The pipe cannot be seen on the drawing. 

We have, in conclusion of this short series, to express 
our indebtedness to “ Power” for our illustrations and 
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LIEGE EXHIBITION—10,000-H.P. REVERSING ROLLING MILL ENGINE 


SOCIETE ANONYME JOHN COCKERILL, SERAING, BELGIUM, ENGINEERS 







(For description see page 594) 
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descriptions of the Bénier, Benz, Baltimore and Kéerting 
plants, and to the Revue de Mécanique for the account 
and -drawings of the Deschamps and Boutillier ap- 
paratuses, 
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THE LIEGE EXHIBITION. 
ROLLING MILL ENGINE. 

One of the most striking exhibits in the machinery hall 
at Lidge is the colossal reversing rolling mill engine 
exhibited by the Cockerill Company. It is destined to 
drive directly the rail and joist roll-train at the Seraing 
Steelworks. A rolling-mill engine is not expected to be 
very economical of steam, any more than is a locomotive ; 
and, accordingly, no provision is made for condensation. 
Hence, at the Exhibition, although the boilers could 
afford ample steam supply, it would have been difficult to 
get rid of the exhaust, to say nothing of the high tem- 
perature caused by the large volumes of steam passing 
through the immense cylinders and passages. The 
engine is not, therefore, run under steam, but is kept in 
motion without load by a small electromotor, coupled 
directly to the main shaft, and taking its current from a 
generating dynamo driven by a steam engine, both on 
the same stand. 

Like the Eifel Tower in the Paris Champ de Mars, this 
engine’ does not strike the visitor as being abnormally 
large until he comes clese to it, although surrounded by 
others that are mere pigmies in comparison. The counter- 
weights of the cranks appear enormous, and the con- 
tinuations of the piston-rods passing through the back 
covers of the large cylinders, rather slight in the absence 
of their casings. In the following description it will be 
assumed that the engine is running with its own steam 
under the intended conditions. 

As will be seen by the plan and side elevation of the com- 
plete engine on page 593, with vertical longitudinal section 
through the middle pair of cylinders, and end views ofahigh 
anda low-pressure cylinder, which will be found ina supple- 
ment, three pairs of horizontal cylinders, one high-pressure 
and one low-pressure, work on to the cranks of the main 
shaft at angles of 120 deg.,and provision is made by means 
of a box coupling to drive the roll train directly. It will also 
be noticed in the side elevation that the engineman’s 
stand is at the side next the roll-train, and sufficiently 
raised for him to see the rolling operations, and watch for 
the foreman’s signals. Before starting, the engineman 
opens, by hand, a small regulator valve for admitting 
steam between each of the six cylinders and its casing 
to warm them. He then, by means of one of the two 
levers within easy reach from his place, admits steam to 
the vertical servo-motor, or steam-starting gear—seen in 
the side elevation above the piston-valve casing of the 
large cylinder—which raises the admission valves of the 
six cylinders, thus permitting steam to enter their valve 
casings and set the engine in motion. If at any time 
the load on the engine should be so great that it will not 
start, the engineman can, by means of a pedal and suit- 
able gear, open a special regulator valve for admitting 
steam at boiler pressure into two of the three large 
cylinders so as to give an extra impulse. 

Steam is distributed by piston valves. The exhaust 
from the high-pressure cylinder passes into large pipes 
that act as a receiver, and is by them led into the casings 
of the low-pressure piston valves—two for each cylinder, 
in order to avoid too large ports—which distribute it to 
those cylinders. The exhaust passes into two cylindrical 
receivers for the three cylinders, whence it will probably 
in use be allowed to escape into the open air. 

The engine is reversed by the second of the two 
hand levers within his reach, and this admits steam to a 
horizontal servo-motor, or steam reversing gear, which is 
seen dotted in the side elevation near the ground level. 

The cylinders are steam jacketed. The diameter of 
the large cylinders is 1°35 m.= 53in., and that of the 
small 90 cm., or nearly 36in., while the stroke is 1°3 m.= 
4ft. 4in. With an effect.ve steam pressure of 8 atmos- 
pheres = 117 lb. per square inch, the engine will make 
120 revolutions per minute, and develop about 10,000 
horse-power. 

As will be seen by the side elevation, the excentrics 
are keyed on a separate shaft, driven by large spur gear 
from the crank shaft; and, as will be seen by that 
view and the general plan, the piston-valve rods 
of the large and small cylinders are driven by 
rocking levers, carried by box castings that connect 
the large with the small cylinders, and inside which pass 
the main piston-rods. The stuffing-boxes are simply 
packed with asbestos, as it is not intended to work with 
superheated steam. The engine is fully illustrated by 
the general arrangement on page 593, and by the enlarged 
details which form a Supplement accompanying this 
issue, 








GREAT WESTERN LOCOMOTIVES AND 
THEIR RECENT WORK. 
No. IIlL.* 
By Cuartes Rovs-MarTeEN. 
ScMMING up, then, what has gone before, it is seen that 
the Great Western Railway has no fewer than 814 eight- 
wheeled express engines of modern types, viz. :— 


Diam. 
Type. dr. wh. 
ft. in. 
Amazon ... ... Single-wheel ... 7 . 19x24 ... 
Armstrong ... Four-coupled ... ... 20> 
Badminton ... 4 oe 9 one 
Atbara ... ... a ” 
3 ae Fes - 
County oes ose 
Pendennis \ At 
Camel ,,, |About 1663 
Cardiff ©. f 150 (1818 


ITappend an outline drawing of the latest or “ County” 


Class. No. Cylinder. H.S. 
1561 
... 1561 
... 1538 
... 1663 
.. 1818 
... 1818 
{ 1398 


. 65 ... 18x 26 


”» 


* No. If appeared May 2th. 





class of the eight-wheeled type, for which I am in- 
debted to the courtesy of Mr. Churchward. The ten 
engines of this class differ from all the other eight-wheeled 
engines on the Great Western in having outside cylinders, 
this position being necessitated by the exceptional length 
of the piston stroke—30in.—associated with the large 


diameter of the boiler. According to present tendencies, | br } uif , 
| as is consistent with provision for varied conditions of 


all the future express engines of the Great Western will 
be ten-wheeled, and of either the 4-4-0 or the 4-6-0 
design. 

In addition to these strictly modern locomotives, how- 





there are numerous old-fashioned coupled locomotives 
doing low class work, chiefly west of Birmingham. 

From the foregoing notes, necessarily brief and 
generalised, it will be gathered how large and varied is 
the locomotive stock of the Great Western—varied even 
at the present day, when it is so greatly desired to abolish 
multiplicity of type, and to bring about as much uniformity 


work, and consequently with efficiency. But the intro. 
duction of the ten-wheeled order is wholly consistent 
with this condition, and it has sprung from the recognised 


ever, the Great Western has a very large number of | need of more power than can conveniently be got within 
older engines, designed and built for express duty, and | the rigid limits set by restriction to eight wheels. I give 


‘Atlantic. Class 























Description. 
Cy linders— 
Diameter ... 
Stroke 
Steam ports 
Exhaust 


30in. 
3lhin. x Ijin. 
3ljin. x 4fin. 
Boiler— 
Barrel maa a 
Diameter outside ... 
Fire-box— 
Outside 


me: aS 
4ft. 10#in. and 5ft. 6in. 


_ Bft. Sin. 
aft. 
oe 
Sft. 2ysin. X 36, osin. 
... 6ft. 6 yin, and 5ft. 1,;in. 


oft. 


Inside 
Height 


some still performing useful work. Among these are the 
thirty-three single-wheelers, with 7ft. drivers and cylin- 
ders 18 by 24, numbered 9, 10, 55, 157-166, 999, 1000, 
1116-1133, of which No. 162, “Cobham,” is the most 
famous owing to its many remarkable runs with the 
fastest Birmingham express when driven by the veteran 
David Hughes. But these, though still serviceable, 
are distinctly archaic. Still more so were their thirty 
predecessors of the “Sir Daniel” type, most of which 
have now disappeared, many by conversion into six- 
coupled goods engines, while the once very useful 
6ft. 6in. single-wheelers, Nos. 69—76 have long been 
altered into coupled engines with outside cranks, and, as 
altered, still do fair work. Among a multitude of old 
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Tubes— 

Number 

Diameter ... 

Length ... .. 
Heating surface— 

Tubes... 

Fire-box 

TEOMA c6. wee) oak 
Area of fire-grate 
Wheels— 

Bogie... 

Leading 

Driving Sy. 

RII = dies exes 0s es 
Water capacity of tener... 
Working pressure ; 
Tractive force 


250 
2in. 
15ft. 2,,in. 


1988-65 sq. ft. 
154-26 sq. ft. 
2142-91 su. ft. 
27-07 eq. tt. 
3ft. Zin, 

6ft. Shin. 

6ft. Shin. 

4ft. Jin. 
4000 gallons 
225 Ib 


24,450 Ib. 


an outline of the latest, or “Atlantic” type, of Great 
Western 10-wheeled tender engine, for which also I am 
indebted to Mr. Churchward; of this class I may have 
something further to say later. 

One more Great Western locomotive type, and that 
tke newest of all, yet remains to be noticed. It is an 
express tank engine designed to run at highest speeds, 
but, of course, not for long distances without intermediate 
stops. It will be observed from the outline sketch, which 
its designer, Mr. Churchward, has been good enough to 
send me, that this tank engine is virtually one of the 
“County” type, only with slightly smaller boiler, and 
without tender, so that water tanks and fuel bunkers are 
carried on an extension of the engine framing, supported 


“County” Class 


Description. 

Cylinders— 

Diameter ... 

Stroke ‘ 

Steam ports 

Exhaust 
Boiler— 

Barrel es. AR coe 

Diameter, outside ... 
Fire-box— 

Outside 


30in. 
3l4in. x 1 fin. 
3l}in. x 4fin. 


eos: J ween nae 
4ft. 10fin. and 5ft. 6in. 


5ft. 9in. 
4ft. 

93; 4ft. 9in. 

6ft. 2fyin. X g64" 23in. 

. 6ft. 6,%,in. and 5ft. ,;in. 


7ft. x 


Inside 
Height 


four-coupled engines space will only permit mention of 
three classes—the “ Armstrongs,” four in number, with 
7ft. coupled wheels and cylinders 20in. by 26in., built over 
the frames and wheels of four experimental but unsuccessful 
engines of broad-gauge days, two being four-cylinder com- 
pounds—one of these a standard gauge engine, and two non- 
compound broad-gauge engines of the ordinary type. In 
their new shape they do not seem to have proved entirely 
satisfactory. Secondly, there are the six-wheeled set, 
Nos. 3212, &c., with 6ft. drivers and outside cranks, and 
cylinders 18in. by 24in., built in the eighties for the South 
Wales express work, and the 6ft. 6in. coupled, Nos. 3282, 
&c., with inside bearings and cylinders 17}in. by 24in. The 
forty with 5ft. coupled wheels intended for the severe 
West Country grades have been already mentioned, and 
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Tubes— 
Number ... 
Diameter ... 
Length ... ... 
Heating surface— 
po” a 
Fire-box 
Total ... 


350 
1gin. 
lift. 4,4,in. 


1689-82 sq. ft. 
128-3 sq. ft 


gue, Rraae 1818-12'sq. ft. 
Area of fire-grate 20-56 sq. ft. 
Wheels— a i 
ie BSS PORT Te AEE) aat Tekeer ave . 2in. 

Dew 6ft. Shin. 

6ft. Shin. 
3000 gallons 
200 Ib 


21,734 Ib. 


Driving 

SE MROONE nes. Sun: abe. ove 
Water capacity of tender... 
Working pressure a 
Tractive force 


by a trailing pair of small carrying wheels. It will be 
observed that the engine is in many respects not unlike 
some that are already at work on British metals. That 
is to say, it has a four-wheeled leading bogie, two pairs of 
coupled driving wheels, and a trailing pair of carrying 
wheels. If my recollection serve me aright the earliest 
instances of this arrangement seen in England were those 
designed by the late Mr. W. Adams for the London and 
South-Western Railway, some of which are still running. 
These, however, were on a very much smaller scale, and 
had coupled wheels only 5ft. 7in. in diameter, whereas 
Mr. Churchward’s new tanks have coupled wheels of no 
less than 6ft. Sin., the same, in fact, as the “ Atbaras,” 
“Cities,” “ Counties,” and “ Atlantics.” In these, as well 
as in all his other newer engines, Mr. Churchward adheres 
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In con- 


to the exceptionally long piston stroke of 30in. 
sequence of the number of track troughs now scattered | 
over the Great Western system, it will be possible for | 
the new engine to pick up water at speed so frequently | 


that no necessity exists for carrying a large supply, except 
in the case of trains making the very long runs with- 
out stop. Consequently, a water storage of 2000 gallons 
is considered to be sufficient. The new tank engines will 
be used on the trains considered as “express ” or “ fast,” 
which stop, say, for instance, at Reading, Didcot, Swindon, 
Chippenham and Bath on the journey from London to 
Bristol. Water can be picked up from the troughs at 
Goring and Foxwood, and enough fuel can be carried for 
the complete journey. The extra work involved in hauling 
the heavy tender is therefore obviated, and the engine is 
practically relieved of a weight approximately equivalent 
to more than one vshicle of the standard bogie coaching 
stock, or two “coaches” according to the reckoning 
employed by most English lines north of London. The 
new departure is a very interesting one, and the operation 
of the plan will be closely watched, especially in view of 
the outcry lately raised against the employment of tank 
engines on high-speed trains. That practice is, of course, 
not a novelty. Ever since the London, Tilbury, and 
Southend line “ horsed”’ its own trains, its expresses have 
been worked by ten-wheeled tank engines, arranged on 
much the same lines as Mr. Churchward’s new ones. 
But Tilbury and Southend trains are booked at very 
moderate speeds, whereas it is understood that the new 
Great Western tanks are designed to run quite as fast as 
their tendered counterparts, the “ Counties.” Judging 
from the general arrangement of the new engines, includ- 
ing the distribution of the weight, there does not seem any 





ally. 


Now, the West Coast “racing” train occupied 
8 hours 14 min. in travelling from Euston to Wigan, 
whereas the Great Western mail special ran from Exeter 
to Paddington in 14 minutes less, viz., in 2 hours 474 min. 


| Each train stopped once to change engines ; the Euston— 


Wigan train stayed 2 minutes at Crewe, the Exeter— 


| Paddington 3} minutes at Bristol (Pylle Hill), a mail van 


having to be detached as well as the engine being changed. 
This left, as the actual travelling times, Euston—Wigan 
2 hours 594 min., Exeter—Paddington 2 hours 433 min. 
Also, whereas the last 189 miles of the Aberdeen “ record ” 
run—namely, from Tamworth to Carlisle — occupied 
2 hours 52 min. travelling time, the corresponding distance 
on the Great Western “record” run—namely, from the 
189th mile post to the stop at Paddington—took 2 hours 
38 min. in the actual running, this Great Western run 
also being, as in the previous case, quicker by 14 minutes. 
Moreover, the Great Western load was 150 tons and 
120 tons respectively on the two stages, whereas that of 
the Aberdeen “ racing” train was only 704 tons. Thus, 
when the comparisons are instituted between the Great 
Western’s latest achievement and the performance which 
was previously an unapproached record for Great Britain, 
the immense superiority of the more recent work at all 
points is conclusively manifest. 

But comparison has also been made with the running 
of the most famous American expresses, those which are 
booked to run between Philadelphia and Atlantic City at 
average rates of 66°6 to68°1 milesanhour. A prominent 
English railway official, who travelled on one of those 
American expresses which made the fastest run it had 
accomplished up to that date, informed me that a speed 
of 80 miles an hour was continuously maintained for a 


“Express Tank-Engine” 
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Description. Tubes— 
Oe ae Number 289 
: ylinders ; Diameter 1gin. 
Diameter ... 18in. Length ... ... lift. 4,3,in. 
Stroke 30in. . Heating surface — 

Steam ports 314in. x 1fin. . 1396-58 sq. ft. 
Exhaust 3ldin. = 4}in. Fire-box ... 121-31 sa. ft. 
Boiler— | eee 1517-89 sq. ft. 
Barrel. of —— ae See es 

Diameter, outside ... 5ft. fin. and 4ft. Shin. Bogie 3ft. 2in 
Fire-box— ‘ Driving 6ft. a 
: ” ft. 3in. Trailing ... 6ft. 8fin. 
ae yt a Radial truck iS 3ft. Sin. 
: se ons, , 4ft. Shin. Water capacity of tank 2000 gallons 
tnside... Ott. Byyin. x on 23in. Working pressure 195 Ib. 
Height 6ft. ,yin. and 5ft, yin. Tractive force 21,190 lb, 


reason « prtort why they should not work very satisfac- 
torily. If they do there will be a distinct gain in the 
practical increase of their capacity by the substantial 
weight saved through the elimination of the tender. I 
hope to be able later to write of the performances of these 
new tank engines as observed by myself personally. 
Coming now to the work actually performed by the 
more modern locomotive types on the Great Western— 
modern, that is to say, in the sense of having been built 
within the past ten years—I have in the first place to add 
a few supplementary notes to the very full accounts 
which I contributed to these columns at the time of the 
Great Western Record Run of last year, which was made 
by one of the Ocean Mail Specials from Plymouth to 
London, and which still remains in popular parlance 
“a world’s record.” In a leading article in Tur 
ENGINEER, commenting upon that performance, it was 
remarked that nobody before had ever travelled the same 
distance in the same time as was covered by those who 
were in the famous Special. That allegation has been 
criticised on the erroneous assumption that more than 
this was done in the final West Coast run of the “ Race 
to Aberdeen,” in 1895. But the error lies in the criticism, 
not in THe ENGINEER’s editorial statement, for I find 
on looking up the figures of the Aberdeen “race,” that 
the four separate stages, viz. :—London—Crewe, Crewe— 
Carlisle, Carlislke—Perth, and Perth—Aberdeen, were done 
at the respective start-to-stop rates of 64°3, 67°2, 60°5, 
and 66°2 miles an hour. But the Exeter—Bristol run on 
the Great Western was done by No. 3440, City of Truro, 
at an average rate of 70°5 miles an hour, and the Bristol— 
London by No. 3065, Duke of Connaught, at no less than 
71-5, without any allowance being made either in the one 
case for the checking of the train through the dawdling of 
platelayers on the four-foot way, or in the second by the | 
compulsory slowing almost to a walking pace at the Crick- 
lade Bridge, justeast of Swindon, then under repairs. And 
a better mode of comparison than this exists, namely, that 
of the respective times taken to cover a given distance. 
The distances from Euston to Wigan, and from Exeter 
to Paddington, are almost identical, differing only fraction- 





distance of 30 miles on end. He raised the question 
whether anything like this was done on the Great 
Western’s “record” run. Reference to my notes brings 
out plainly the fact that on that occasion a speed of 
80 miles an hour was sustained with virtual continuity 
for seventy-three (73) miles consecutively. Our rate 
did not go appreciably below the 80 miles-an-hour 
standard, excepting when we picked up water from the 
Goring track-trough. The resistance brought our speed 
down to 75 or a little less, and it took some miles to 
recover from this check. But how substantially we did 
recover from it may be gathered from the fact that at one 
point subsequently we covered six consecutive miles in 
four minutes. In THE ENGINEER of May 26th, page 531, 
my friend, Mr. W. M. Acworth, published a most inter- 
esting account of his own experiences with those 
American seaside trains to which I have just referred. 
It will be remembered that in his fastest journey the 
distance of 55} miles was covered in 42} minutes. The 
same distance was covered during the Great Western run 
in exactly 42 minutes to the Paddington stop, averaging 
79°3 miles an hour. Thus the English and American 
runs for that length were almost identical in speed, but 
the remarkable feature of the Great Western engine’s 
work was (1) the long distance during which the high speed 
was maintained, and (2) the fact that the engine which 
accomplished the feat, although modern in point of 
building date, was relatively old-fashioned in point of 
type. It is worth while to add further in this connection 
that, although the run of 118} miles from the Bristol 
start to the London stop occupied 99$ minutes, thus 
averaging 71°5 miles an hour, the first 33 miles of this 
distance took exactly 83 minutes, owing to the hindrance 
caused by the long slow to 10 miles an hour round 
Bristol, which caused 3} minutes to be occupied in doing 
the first 1} mile, and the severe service-slow through and 
round the Bath station and curve, while the fact that 
during those first 33 miles two stiff banks had to be 
climbed, aggregating 44 miles, namely, 3} at 1 in 100, 
and 1 at 1 in 120, also tended to impede seriously 
the carly travelling of the single-wheeler, which is 








not by nature a hill-climber. The balance of 85} miles 
to the London stop was run in 66} minutes, not- 
withstanding the loss of 14 minute for the slow 
to walking pace over the bridge under repair.. On the 
whole, therefore, that Great Western performance still 
remains unbeaten, even by the latest American achieve- 
ments. The question of loads does not enter into this 
comparison of speeds, but if it did the fresh point would 
arise that the American engine, which is of the newest 
type, was able to exercise fully double the effective trac- 
tive power that the English single-wheeler could put 
forth. The results of the second stage of that memorable 
Great Western journey most definitely emphasise the 
supreme suitability of the single-wheeler type for specially 
fast runs with relatively light loads, such as are still to be 
met with on certain English lines. 

As a matter of pure locomotive work, undoubtedly the 
earlier stage of the Great Western journey was the more 
striking, but with that I dealt so fully at the time that it 
is needless to go over the same ground again. © It will be 
remembered that the salient features comprised the 
climbing of a 24-mile bank, rising continuously at 1 in 41, 
at a minimum rate of 28 miles an hour, hauling 150 tons 
behind the tender; and also a length of 1 in 40 at 34-6 
miles an hour, the subsequent ascent of a similar distance 
at 1 in 115 at a lowest rate of 63 miles an hour; and an 
unprecedentedly swift descent of the Wellington bank, 
during which a far higher maximum was reached than 
even in the fast-averaged stage from Bristol to London. 
Further, the length of 75} miles from Exeter to Bristol, 
was covered in 64 min. 17 sec. inclusive, or 63 minutes 
net, giving an average of 70°2 miles an hour, or, on the 
net time, 71°5. This was so distinctly the most brilliant 
performance of that locomotive type—the “ City” class— 
that I am compelled to refer to it again in this general 
article. Another very fine run over the same stage was 
accomplished by an engine of the same class, No. 3442, 
City of Exeter, which, again with a load of 150 tons, 
ran from Exeter to Bristol in 66 min. 58 sec., as against 
No. 8440, City of Truro’s, 64 min. 17 sec. inclusive, 
an exceptionally high maximum being on that occasion 
also attained down the Wellington bank. I may here 
remark that both of those cases of exceptional velocities 
were also instances of perhaps the most perfectly steady 
travelling that I have ever experienced; the sensation 
was rather that of gliding over smooth ice than of rolling 
over metal rails. A third relatively recent instance of 
smart work on the part of these engines of the “City” 
class was afforded by No. 3433, City of Bath, which holds 
the record for the down journey in connection with the 
Prince of Wales’ trip in July, 1903. This engine brought 
me up from Exeter to Paddington, start to stop, in 
3h. 4min. 20sec. (184 min. 20sec.) for the 193} miles ; 
the load was 170 tons behind the tender, and the net 
times from Bristol and Swindon to Paddington were 
109 min. and 68 min. 3 sec. respectively. 

All these instances are, it will be observed, those of 
exceptionally fast runs with relatively light loads. In 
this respect they possess large interest, scientific and 
practical as well as spectacular, but manifestly the 
performances ‘are of much greater value when the high 
speeds are associated with the traction of heavy loads, as 
in the cases about to be instanced. 








MOTOR CARS AND DUST. 





Lone before the advent of the motor car dust was a 
nuisance on the highways of this and, indeed, all countries 
which have roads. The worst that can be said of the 
motor car is that it aggravates the nuisance; it has not 
created it. A coach and four fast-trotting horses will 
raise as much dust as an average motorcar. Any one 
who wishes to learn what ordinary horse-drawn traftic 
can do will find his lesson if he will stand near the High 
Beech road through Epping Forest on a summer Sunday 
afternoon. As this road is not much used by motor cars 
the story told is devoid of complications. 

Two wrongs do not make a right, however, and the 
fact that a coach-and-four or an excursion break causes a 
nuisance does not justify the owner of a motor car in 
raising clouds of dust. It is not to be forgotten, never- 
theless, that those who use motor cars by no means 
escape scot-free themselves. Dust-proof cloaks are worn 
by ladies, and goggles and veils and remarkabie garments 
of various kinds have been called into existence entirely 
because of dust. Each motor car is a vexation to every 
other car. It is impossible that two or more cars should 
proceed together unless the roads are wet. One result is 
that the builders and users of motor cars are quite as 
desirous as the general public to get rid of the dust 
trouble altogether and completely. That this is possible 
outside of narrowed districts we do not believe, but much 
may be done; and the purpose of this article is to set 
forth the conditions which raise dust, and to consider 
how far it may be practicable to eliminate them. 

If air were a perfect gas there would be little or no 
dust. Nothing would remain suspended in the atmosphere 
that had a greater specific weight than air. Just as a 
feather and a sovereign fall at the same velocity through 
a vacuum, so in frictionless air the dust raised from a road 
would return instantly to the ground. Furthermore it 
is not clear that any dust could be raised atall. In dealing 
with the question at issue, we have first to consider the 
effect of a vehicle on the air, and then the effect of the 
air on the dust. 

Let us suppose that a fan made like the paddle-wheel 
of a steamer, is caused to revolve high above the surface of 
a dusty road; no effect will be produced. Let, now, the 
fan axis be gradually lowered, and it will be seen that as 
it approaches the road surface it will begin to raise the 
dust, and the nearer it is to the road the thicker will be 
the dust cloud. If for the fan we substitute a board 
supported at each end on wheels running on a gantry 
over the road, it will be found that the board will raise the 
dust in front of it, and that this dust will be dragged after 
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it in a cloud by the eddy action of the air following the 
moving board. The phenomena are interesting and 
curious. They can easily be studied on quite a small 
model. The front of the column of air set in horizontal 
movement is much larger than the board. Many of our 
readers have, no doubt, seen Professor Boys’ wonderful 
photographs of a bullet in flight, and will remember that 
the projectile carries with it a volume of air apparently 
clinging to it, which passes through the atmosphere and 
sets some of it in motion at a comparatively slow speed. 
Every object moving through the atmosphere sets up 
currents in it—for the most part by induction due to the 
friction of the molecules on each other, or to what is 
kaown, in other words, as the viscosity of the gas. All 
this may appear very elementary, but it is constantly 
forgotten; and whether it is or not, the facts seem to be 
usually disregarded by the designers of motor cars. When 
they have provided what are known as torpedo heads for 
racing cars they appear to think that they have done 
everything. 

If our readers have followed us so far they will see, 
first, that a motor car. like every other object moving 
through the atmosphere, drags a body of air with it. 
Even a smooth surface will do this. It is the custom to 
board up the sides of large fly-wheels to reduce the 
resistance, and the otherwise violent currents of air 
which would sweep through an engine-house. But even 
the boarded wheel acts like a powerful) centrifugal fan. 
With the object of reducing dust on railways, the 
driving and other wheels of locomotives were made by 
Krupp as far back as 1862 of cast steel discs. The 
Mansel wheel is supposed to reduce the amount of dust 
raised on railways, and disc wheels have been supplied 
for all sorts of vehicles over and over again with the 
same object. But although the drag on the air is reduced, 
sharp currents are still set up. Many persons suppose 
that a current of air runs like a river under a car in the 
direction opposite to that in which it is proceeding; when 
the car is running, wind is felt “‘ blowing ” on the face, and 
it is taken for granted that it is blowing all round the car. 
Of course it is doing nothing of the kind, unless the car 
is proceeding against a head wind. We are assuming, 
however, that the day is quite calm, and the speed, say, 
twenty miles an hour ; then the subjective or physiological 
effect is the same as though the motorist stood still and the 
wind blew. There is in effect no rush of air backwards 
under the car to raise the dust. In reality there is a rush of 
air forwards, or in the same direction as that in which the 
car is moving, and this is, apart from the wheels, the princi- 


Fig. I. Fig. 2. Fig. 3. 
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pal dust-raising factor. Letii bo kept constantly in mind 
that if air were visible we should see the motor car accom- 
panied and surrounded by what, for want of a better term, 
we may call a nebula. The volume and the velocity of 
the nebula augments with that of the car in some at 
present unknown ratio. There is reason to believe that 
once a certain speed is reached, there is no further aug- 
mentation in‘volume. But the fact has no interest for 
the motor car builder, for the critical speed is never 
reached on a highway. 

The first part of the problem set before the builder is 
to ascertain what form the vehicle should have that will 
give the minimum volume and velocity to the body of air 
travelling with it. Probably a parabolic cylinder of some 
kind would be the best; but no good purpose will be 
served by basing deductions on the performance of forms 
which cannot be given to motor cars. Again, it is not 
clear that the upper portion of a car has any great effect, 
for the same reason that the rotating fan mentioned 
above will not much disturb dust while some feet over it. 
It is the lower part of the car—the chassis, in fact— 
on which attention may be concentrated with most 
profit; and so far it may be taken as proved that the 
higher the bottom of the car is above the road, and the 
smoother the surface, the less will be the dust-raising 
power of the car. Several months ago the Automobile 
Club undertook and carried out a series of interesting 
experiments on a specially prepared track at the Crystal 
Palace. Stive or mill dust was laid down on a track, 
and cars of various forms were run over this track at 
various speeds, and the result photographed. The broad 
conclusion was that cars with fiat, smooth bottoms nearer 
to the ground at the front than at the back raised very 
little dust. The placing of a flat leather sheet under a 
chassis converted a very bad car into a very good one as 
far as dust was concerned. 

Taking it for granted that the underside of the car must 
be free from projections, it remains to be seen what form 
of casing shall interposé between the mechanism and the 
road. Already leather is used in some cars to keep out 
dust and mud from the machinery. But once the truth 
has been realised, we shall find that makers will continue 
to introduce what we may term a dust preventer as an 
integral part of the machine. The Crystal Palace 
experiments went to show that a casing further from the 
ground at the back than the front gives the best results. 
igs. 1, 2, and 3 show three forms of casing under a car 
moving in the direction of the arrow. Fig. 2 is the best 
and Fig. 3 the worst. It is not, however, impossible that 
still better results would be obtained by making the lower 
surface in Fig. 2 curved as in Fig. 4, as being less likely 
to maintain the “drag” or the air which does the 
mischief. 

So far we have only considered one element in dust 





— 


Surface of Road 


~ 

















raising, namely, the movement of a body of air with the 
car, which air virtually acts as a broom for sweeping up 
and raising the dust from the road. We have now to 
consider the part played by the wheels, and it is worth 
while to quote here a passage from a recent magazine 
article dealing with the dust problem :—* The ideal car 
would allow the air that rushes beneath it to escape so 
readily that it would cause no disturbance of the dust 
thrown up by the wheels.” And again, “ The current of 
air that must pass under the car is converted into a 
raging torrent, and rushes through the narrow exit behind 
at great speed, so that dust is thrown up in clouds.” This 
is quite wrong in theory, though accurate enough as a 
statement of apparent facts. There is no rush of air as 
regards the road surface. The air is moving in the same 
direction as the car, but at a lower velocity. The car is 
continually leaving it and the dust cloud behindit. There 
is a rush of air as regards the car. The dust is raised 
because a body of air is moving along the road surface in 
the same direction as the car, butatalowerspeed. The dust 
is not driven back; on the contrary, itis dragged forward, 
and gradually left behind. It is because less drag is set up 
by Fig. 2 than by Figs. 1 or 3—that is to say, less air 
moved with the car not against it—that less dust is 
raised. It is, however, possible that a direct gain could 
be obtained by modifying Fig. 4 on the lines shown in 
Fig. 5, the final curve tending to beat down the dust on 
the road again. The sweeping influence of the body of 
air moving with the car, but at a smaller velocity, is 
supplemented by the action of the wheels, which play a 
very important and badly-understood part. It is well 
known that all wheels lift dust and mud. If, for 
example, we look at a passing tramcar, we shall see that 
the rails being very wet, water is raised by the wheel 
rim and dropped to the rear. Mud-guards are a testimony 
to the same action. The mud sticks to the tire until it is 
thrown off by centrifugal effort. But the pneumatic tire 
has a peculiar power of “sucking” up a road surface, and 
flinging dust and small stones upwardsand backwards. The 
road-raising efficiency of a tire depends on its speed, the 
diameter of the tire tube, the amount of inflation, and the 
character of its surface. The harder, and smaller, and 
smoother the tire, the less will be the dust raised. This 
dust must not be compared with that lifted by the air 
clinging to the car, and it ‘will be entirely unaffected in 
quantity by any conditions outside the tire itself. But the 
dust thus being raised, we have to consider what will become 
of it. The answer is simple enough. The dust will be 
laid hold of by the body of air following the car, and will 
be whirled upward, and being caught by the’eddies will be 
liberally and freely distributed. That it is possible to 
prevent the lifting of dust by pneumatic tires no one 
believes ; but it is indisputable that little harm would be 
done if only the atmosphere in the rear of the car were 
still. As a matter of fact, enough of it to keep the dust 
in the form of a cloud is, as we have said, always moving 
forward at some rate less than that of the car. Dust is 
continually raised in front as the vehicle advances, tossed 
about in the eddies behind, and at last dropped on the 
hedges, or in the houses and gardens, and still places 
generally at the roadside. 

Finally, summing up, we may say that a car moving 
forward at, say, 20 miles an hour in still air drags with it 
a body of air moving at some less speed—say, 10 miles an 
hour—which raises the dust. A further supply of dust is 
furnished by the wheels. The car is continually running 
away from the dust, which may be seen to follow it at a 
speed gradually less and less. The object of the car 
builder should be so to construct the vehicle that it will 
pull about with it the smallest possible volume of air at 
the least possible speed. Careful research is still required 
to ascertain what is the form of least air resistance—for 
that is what is wanted—that can be given to a car con- 
sistently with the characteristics of a machine-propelled 
vehicle which it must possess. Enough is known in this 
direction to make it certain that very little dust is raised 
by some cars, while others always take clouds of it with 
them when roads are dry. It remains, therefore, with 
the purchaser to insist on having a car more or less dust- 
less. If he will follow this policy, there will be small 
ground for complaint on this score in the future. 








TEST OF A STEAM TURBINE. 


Tue gas and electric company of Oshkosh, U.S.A., has 
recently had a test made of its 500-kilowatt steam turbine, 
which has been in service for about four months. It is a 
two-stage Curtis turbine, with vertical shaft, driving a three- 
phase, 60-cycle generator of 2300 volts, and connected to a 
Worthington surface condenser of 2000 square feet cooling 
surface. The step-bearing is of the water-borne type, the 
water at 3001b. pressure being delivered by double-acting 
pumps connected in multiple, with a water accumulator to 
furnish water in case the pumps should fail. An Sin. centri- 
fugal pump, directly connected to a steam engine, supplies 
the circulating water, and the hot-well pump is a 14in. two- 
stage centrifugal pump directly connected to a 2-kilowatt, 
three-phas3 motor. The exciter unit is a 20-kilowatt, 125-volt 
direct-current generator, directly connected to a vertical 
marine type engine running at 360 revolutions. A motor. 
driven exciter unit is to be substituted later. The plant 
also includes three tandem compound condensing engines, 
each belted to an alternator. Steam is furnished by three 
Stirling water-tube boilers of 345 horse-power each, and the 
pressure during the trial was kept a little below the safety- 
valve limit of 150 1b. 

Four runs were made, the first three being for four hours 
each, and with half load, full load, and 22:2 per cent. over- 
load in each case. The fourth was a twelve-hour run made 
when the turbine was operating on the regular station load, 
and at a very poor load factor. The vacuum was not as good 
as it should have been, owing to the bad condition of the dry- 
vacuum pump. The exhaust of the turbine—running con- 
densing—had a temperature of about 105 deg. Fah. The 
circulating water had a temperature of 35 deg. at the inlet 
and 62 deg. at the discharge. A special non-condensing run 
was made for three hours, and the average real kilowatts was 





226°5; the steam consumption was 58 lb. per kilowatt-hour, 
and was determined by the use of a hot-water meter. 

During the commercial run of twelve hours, the coal con- 
sumption was 5°43 lb. per kilowatt-hour, and the evaporation 
was 6°23 lb. per pound of coal. The coal used had a heat 
value of 12,647 British thermal units, and contained 57-18 per 
cent, fixed carbon, 30°51 per cent. volatile combustible matter, 
10°65 per cent, ash, and 1°71 per cent. moisture. 

The general results of the tests were as follows :— 


Half-lo:d Full -load. 








Average barometer, ia. .. 
Average vacuum. in, 4 ee 
— initial steam pressure, | 


29-01 
26-40 


29-40 


£6-79 
150-00 | 


3-20 
250-00 
25-99 
29-23 
24-29 


28-97 
26-40 
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Steam per kilow:tt-hour (A).. 
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(C) 


98-20 
499-00 | 
22-64 
24-78 
20-54 


31-70 
23-89 





A.—These results are corrected for step-bearing overflow 
and condenser leakage. The half-load, full-load, and overload 
loads are rheostatic and non-inductive, and measured at the 
switchboard. 

B.—In these tests the half, full, and overloads are rheostatic 
and non-inductive ; they include all auxiliaries and the steam- 
driven exciter, but do not include the boiler feed pump. The 
commercial run, however, includes all auxiliaries and the 
feed pump. The results are corrected for step-bearing overflow 
and condenser leakage. 

C.—These results were obtained after applying corrections 
for condenser leakage, step-bearing overflow, quality of steam, 
initial steam pressure, and vacuum—2in., absolute back 
pressure. The half-load, full-load, and overload were 
rheostatic, non-inductive. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions a vur 
é correspondents. ) 


THE SCREW PROPELLER, 

Sirn,—THE ENGINEER newspaper of the 28th December, 1888, in 
a leading article said that ‘‘the ignorance that exists takes a most 
inconvenient form, and in spite of the efforts of mathematicians 
who have investigated the problem of the action of screws in 
water, and the experiments that have been made on both a large 
and small scale, yet no one can say whether a sbip has or has 
not a screw best suited to her requirements.” 

Can anything better than this be said in the year 1905’ If we 
give credence to the diverse opinions which tind a voice through 
the engineering Press, then the ignorance of to-day is more pro- 
nounced and much more inconvenient, because ships, powers, and 
speeds have increased enormously. Therefore, the losses are 
greater in proportion, Mathematicians and others have failed to 
supply accurate data, by means of which abstract theory is made 
to coincide with experimental practice. Perhaps no other subject 
in engineering has occasioned so many surprises, where the care- 
fully prepared calculations of really capable men have been upset 
by the results obtained in actual practice. . 

Anticipated effects have vanished, and unexpected results have 
been produced ; thereby setting at nought all our preconceived 
notions of what the action of a screw propeller should be. 

Mr. Griffiths found this out as early as 1882 in some experiments 
with the Flying Fisb. Her original screw proved to be unsat sfac- 
tory, showing 20 per cent. of slip, and when fitted with a Grithths 
propeller the speed was satisfactory, with 15 per cent. of slip. 
When fitted with a similar propeller, except that the blades were 
inclined to the ship, the speed was unsatisfactory, though the 15 
per cent. of positive slip had changed into 6 per cent. of negative 
slip. Clearly, ia the light of the above experiment, slip by no 
means indicated the measure of either efficiency or inefficiency of 
the propeller, and therefore can be of little assistance in measuring 
the power required for any particular screw. 

Take another case, mentioned by THE ENGINEER of the 28th 
December, 1888, viz., that of the Dogali. She was first fitted 
with screws 12-5ft. diameter, and attained a speed of 18-9 knots 
with 7800 indicated horse-power. When fitted with screws ]2ft. 
diameter, but of less pitch and surface, the vessel attained a speed 
of 19-66 knots with 7600 indicated horse-power. 

Another experiment conducted by Mr. Barnaby was that of the 
Iris. With propellers 18-6ft. diameter and 18-8ft. pitch, the 
engines could not take all the steam generated. In another trial 
made with 17-6ft. pitch, and the stern tube carried out 51ft. from 
the body of the vessel, it was calculated that a speed of 17-5 knots 
would be attained with 7000 indicated horse-power. The result 
was 16-6 knots with 7500 indicated horse-power. With new 
screws 16-3ft. diameter and 20ft. pitch she attained a speed ot 
18-572 knots with 7734 indicated horse-power at 97 revolutions. 

In both of the above cases it seems quite clear that the turning 
moment of the engines was insufficient to meet the resistance 
offered by the propeller—or, in other words, the engines were 
unable to run up to their speed. 

The conditions with a ship at rest are quite different to those 
with a ship in motion. Further, there is probably only one speed 
at which the effective action of a propeller can be calculated, and 
that is when the speed of vessel, pitch and revolutions of propeller, 
and the power of the engines are recognised as factors, not only in 
regard to the aggregate result, but in regard to the total resistance 
of the ship at the desired speed, having regard to the load factor 
of the engines in one revolution. 

It is very likely that further knowledge will show that there is 
one critical period when the propeller gives out its best effect with 
the least expenditure of power, and anything beyond this will 
only result in a wasteful expenditure of power for a little increase 
in speed. 

There is little doubt that, prior to the critical period of the pro- 
peller’s best efficiency, the screw blades are subjected to a great 
resistance in the direction of their revolution, and this, with a 
coarsely pitched screw and a large surface, coupled with an exces- 
sive diameter, would represent a moment greater than the — 
moment of the engines ; therefore the most efficient period woul 
not be reached, because the engines are overpowered by the 
greater turning moment of the propeller when referred to the 
higher speed. The meaning of the above is that there is one best 
moment for both propeller and engines, and that is when they 
are equal. The question is: How are we to find the moment 
of best efficiency / 

Generally, we speak of water as being incompressible, This is 
not true to fact, because it is largely impregnated with air. 
Especially must this be the case in the region of movement, where 
the propeller is acting. Premising so much, then, the action of a 

ropeller may be described as follows, and its most efficient period 
emonstrated. 

By taking an example, which may be regarded as the result of 
calculations evolved from all known data by the most capable men 
of the day, it may be possible to outline the performance of pro- 
poling agency under what may be termed the most efficient con- 

itions. 

A sbip 600ft. long is driven at a speed of 20 knots per hour, or 
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33-78ft. per second, against a calculated resistance of 260,000 Ib., 
taken at that speed on a draught of 27-5ft. Let the centre of the 
propeller shafts be 17-82ft. below the surface of the water. The 
propeller (2) are 16-8ft. diameter and 16-8ft. pitch, supposed to be 
driven at a speed of 120-63 revolutions per minute, being the 
assumed speed of best efficiency for both engines and propellers, 
The useful blade surface of such propellers commences, say, at 
2.5ft. from the centre, and the largest possible dise width equals 
the side of a described square, in this case 5ft., for a four-bladed 
screw. The thrust moment for each propeller equals 130,000 lb., 
and let the weight of the water above the centre of the propeller 
shaft, viz., 17-82ft. x 64-4 = 1147 Ib., represent one factor of the 
reactionary medium, then 1147 divided into 130,000 = 113-3 square 
feet, the required actual blade surface area. 

The thrust moment, 130,000 lb., may be regarded as being con- 
centrated at the end of a lever, 6ft. radius, and this is also the 
radius of a cylinder on which the mean helix is described. The 
conditions are that the whole useful effective work of the engines 
in one revolution also measures the full effective thrust of the pro- 
peller. The turning moment of the engines, minus frictional 
resistance, not being that of the ship, equals 130,000 = 6ft. x 16-8 

- 42-65ft.—the length of the mean helix. The effective horse- 

power absorbed in overcoming the given resistance equals 130,000 x 
16-8 = 120-63 + 33,000 = 7983-2 horse-power for each propeller, 
and for two propellers 15,996 -4 horse-power, ‘lhis is the effective 
work done by the propellers in one minute, exerting actual thrust. 
The propellers absorb another amount of power in overcoming the 
frictional resistance of the blades, calculated as follows :—260,000 

-009 (coefficient) x 42-65 (mean helix) x 120-63 (revolutions) 
= 12,038,000 foot-pounds, or 364-7 horse-power for one surface ; 
but the screws cut their own thread, therefore twice this amount, 
or 729-4 horse-power, is absorbed in overcoming the frictional 
resistance of the blades. 

Then the total horse-power utilised outside of the vessel equals 
16,745 horse-power, and to this must be added the frictional resist- 
ance of shafting, thrust bearings, and engines, which is equal to 
at least 16 per cent., or 3-189 horse-power ; therefore the total 
indicated ang nga required to drive the ship at twenty knots 
per hour is 19,954 indicated horse-power. 

Here is a case in which the whole power is accounted for. The 
supposition is that the propellers are true screws, made of equal 
pitch throughout the length of blade, and working under the con- 
ditions of best eps It may be said that the calculations are 
merely a matter of luck. Well, they may be; but other calcula- 
tions coincide with actual results; therefore it is possible that 
correct ideas have been the starting point. The contention, if 
any, is that, when known results fit in with theoretical deductions, 
there must be something like fact underlying the principle in- 
volved. One condition is essential—some call it cavitation, others 
vacuum, but I would rather state the condition to be a difference 
of pressure on the opposite sides of the blades, and this difference 
is equal to the weight of the head of water above the centre of the 
propeller shaft, and this, in the example given, equals 1147 Ib. per 
square foot. 

The pressure of water taken at a depth of 17-2ft., added to 
atmospheric pressure, equals 3263 1b. per square foot. It is 
conceivable that two courses are open whereby the desired condi- 
tion of the best propeller efficiency may be attained. : 

First, the water may be sufficiently compressible, or rather the 
air in the water. Secondly, the thrust of the propeller blade 
at a given critical speed, may actually lift the column of water. 
It does not matter how much the lift may be, the only condition 
necessary is that it be lifted or compressed sufficiently to make the 
required difference of pressure on opposite sides of the blade. 

When this occurs the driving side of the blade is pressed upon 
by the column of water, and the leading side is under atmospheric 
pressure. If this occurs the necessary condition is attained to 
without the aid of a vacuum; but a cavity has been formed, 
therefore it is actually cavitatious. Now, this cavity is kept 
denuded of water, speaking practically, because the forward speed 
of the peopel is a little ahead of the velocity of the water, due 
to ite head. Here we have a simple explanation of the action of 
the screw propeller, and more than this, we obtain a distinctly 
simple means to measure the capability of a propeller to perform a 
given work by a given expenditure of power, the speed of 
the vessel being equal to the velocity of flow of the head water 
into a cavity; the pitch speed of the propeller is, say, 4 to 1 per 
cent. more than the head velocity, and the turning moment 
of the engines a couple with the resisting moment of the propeller, 
which moment is a measure of the area of the pitch surface of the 
blades multiplied by the weight of water pressing upon that area. 

This simple outlining of the action of a screw propeller needs no 
further a ; neither is it necessary to explain away 

tankine’s idea of the most efficient screw, because it fills the whole 
bill, insomuch as the whole body of water acted upon by the full 
surface of the blades is either compressed or lifted sufficiently to 
ensure an actual cavity remaining constant when the propeller is 
working at its best efficiency, 

Before the vessel arrives at the critical speed at which the pro- 
pelleris doing its best work, the action of a propeller is that of an 
angular paddle, which presses upon the water and displaces it, and 
whilst engaged in the operation one of its component efforts is 
measured by the base of the triangle, ‘.c., fore and aft, and the 
other by the vertical, for the advance, in propelling the ship. How 
far these deductions are true or not I leave it to others to either 
dispute their accuracy or to accept the conclusions arrived at. The 
example taken was the first of the Admiralty Committee’s designs 
for the new Cunarders, the result being within 2-7 per cent. of 
their calculations, A similar result was obtained by referring the 
conditions to the 25-knot ship of the same series, and the same 
may be said for the results when referred to the Wittelsbach 
(German). 

In conclusion, let it be understood that I have not permitted the 
introduction of any side issues or referred to any correspondence 
now appearing in THE ENGINEER, because I have no wish to argue 
for argument’s sake, but seek information, light, and understand- 
ing in connection with what may be termed one of the mysteries 
of ship engineering. 


Coventry, June Ist. JOHN BATEY, 





Sir,—Will you allow me to ask Colonel de Villamil a question 
as to the application of his theory to the design of a propeller. 

Is the speed of the propeller to be equal to the velocity of the 
water due to head ! 

Or is the speed of the propeller—the speed of the ship (= slip)— 
to be equal to the velocity of the water due to the head’ I take 
it the latter is the case. 

Now “‘ Superintendent ineer” has asked what results from 
this theory! Allow me totake a case, and try and determine the 
best pitch. 

Let the centre of the propeller be 10ft. below the surface, and 
the speed for which it should be designed 26 knots. The engines 
makes 100 revolutions per minute at full power. The mean pres- 
sure on the propeller at rest is :— 


64 x 10 
144 
The velocity due to this head is :— 


+ 15 1b. per square inch, 


8-025 A/ (54 X10 + 15) 2.307 = 53-6ft. per second. 


( 144 
; - _ 26 x 6080 : 
Pitch - slip = Oxo xrTe = 26+ 5ft. 


Pitch = ee + 26-5 = 60ft, 


Slip is roughly 56 per cent. 





If 1 have understood Colonel de Villamil rightly, this is the most 
economical pitch, as it requires the smallest propeller blades, 
June 7th, FITTER, 


[We have received several other letters from correspondents, but 
as they describe special types of propellers they do not come within 
the scope of this discussion, which must now be considered at 
an end.—Ep. THE E.]} 





SUCTION PRODUCERS AND THE LOCAL GOVERNMENT BOARD. 


Sir,—I think it may interest you and your readers to knowthat, 
at an inquiry held at Uxbridge to-day by the Local Government 
Board’s inspector on an application of the Urban District Council 
for a loan for steam engine, boilers, pumps, &c., for our waterworks, 
the alternative of a gas engine and suction gas plant was suggested 
as being more economical and equally efficient for the small power 
required, z.¢., 40 horse-power. 

ur present plant is gas with Dowson producer, which is to 
remain as a duplicate, and it would appear to be desirable, other 
things being equal, to have another gas plant rather than have gas 
and steam in the same works for one man to drive. 

The inspector, however, stated that the Local Government 
Board consider the suction gas plant at present in the experimental 
stage, and would not sanction a loan for such a plant. 

The effect of this appears to me to be that public bodies are 
coerced by the Local Government Board into using steam power 
at an altogether unnecessary extra cost to the ratepayers, both for 
initial outlay and annual running expenses; unless, as was sug- 
gested at the inquiry, the suction plant is purchased out of current 
rates, 

When water companies such as the Rickmansworth and Uxbridge 
Valley Company and the Sutton District Water Company adopt 
suction gas, as well as a host of private firms, for driving all classes 
of machinery, it is surely time the Local Government Board began 
to admit the suitability of this power in the interests of the over- 
burdened ratepayers of whom we have recently heard so much. 

I take it that the Local Government Board will sanction loans 
for the old ‘‘ Dowson” producer, while refusing to recognise the 
great improvement effected by the ‘‘suction” principle. This 
anomaly should certainly receive the attention of gas engine 
makers generally. 

I may say that I am not in any way interested in gas machinery, 
but merely advocated its use here as a business man, and a member 
of the Urban District Council, as, in my opinion, the most suit- 
able and economical plant for our purpose. 

June 13th. D. HERBERT GRIMSDALE. 





METRIC SYSTEM. 


Sin,—It is to be hoped the excellent paper of Mr. Halsey will 
materially assist in stopping the pro-metric craze. To the unthink- 
ing Lord Kelvin’s name is a sufficient guarantee that the 
compulsory adoption of metric weights and measures will be 
advantageous. In the late Lord Salisbury’s time a Bill was intro- 
duced to compel employers t> provide seats for female shop 
assistants. Lord Kelvin opposed the measure. What the result 
of it has been in practice I do not know, but at the time I thought 
the man in the street with a knowledge of everyday employment 
was a better judge of the value of such a measure than Lord Kelvin. 
Mr. Halsey has shown how little pro-metric advocates grasp of 
ordinary conditions and facts. In addition to the incalculable 
expense of altering our standards in their trade ramifications, it is 
apparent that in regard to foreign trade, as with India, the conti- 
nental countries would reap decided advantage during the 
transition period ; and would in a better position to compete 
with us afterwards. In short, we have but a trifle to gain and 
everything to lose. 

Let us examine this vaunted system in its ordinary applications. 
For trade purposes the respective units are conformed to certain 
standards bas in the respective public offices. 

The summing up of figures in this country is principally con- 
nected with retail Castes and selling. Living in a chummery in 
France for some time, and having charge of the accounts, I noticed 
that in totalling up francs and centimes the transition between the 
two was rather simpler than from pence to shillings. But the 
large amounts comparatively made the summing irksome. Thus, 
taking a few items for comparison, we have in francs and centimes 
and in shillings and pence :— 


f. c. s. d. 
4-50 46 
75 9 
-25 3 
+45 44 
3-50 3 6 
9-45 9 4 


The francs and centimes in the columns of a grocer’s ordinary 
account-book, as will be seen from the left-hand column, give large 
totals. Of two shopkeepers of equal smartness—French and 
English—the English grocer would get through his figuring more 
smartly than the other. 

In quantities we have the pound and kilo. respectively as 
standards. In retail dealing a pound is a much more useful stan- 
dard than a kilo., for more transactions take place with quantities 
below and above a pound—say from half a pound toa pound and 
a-half—than from one pound to three—half a kilo. to a kilo. and 
a-half. A tradesman’s wife asks a butcher for a pound and a-half 
of steak. Is she toask for seventy-five hectogrammes or three- 
fourths of a kilo.? Where to him orher is the advantage? 
Wére a compulsory Metric Bill to be passed, butchers and others 
in retail businesses would require to be provided with tables of 
equivalegt weights, More annoyance would be created in a single 
village of 500 inhabitants—and that for generations—than is 
created in all the drawing-offices in the country at present by the 
conversion occasionally of the one set of weights and measures into 
those of the others. A butcher with a large experience of town 
and country trade assures me that the larger number of meat 
purchases are below and about a pound in weight. 

Take fitting. A millimetre is j,ths. If we want to measure 
accurately, the millimetre must split up as 1-5, 1-25, or 
14 millimetres. That is no simpler than 32nds and 64ths. If more 
refi t is ted, then we work to thousandths of an inch. 
Exact millimetres from 1 to 12 are quite convenient. Above that 
again the cumbrousness of the metric system appears. The major 
part of fitting deals with quantities under a foot. A fitter, to get 
a distance to a centre line, say, has to add 3iin., hin. 1,yin. 
Mentally, 3? and 64 are 93, and 1,5, makes the total Lygin In 
millimetres it would be, say, 96, 136, 30—quantities unsuitable for 
mental work. From things that come to | remembrance, 
chalking down figures is more common among French workmen 
than with us, 

The metre is the unit of metric measure. Perhaps the larger 
quantity of work by tradesmen-in this country involves measure- 
ments above a foot. By measurement a joiner measures 3ft. with 
a three-foot rule, and then shifts his rule to mark off a few extra 
inches. With a metre and a few centimetres the same operation 
takes place. But with such measurements as lft. 3in., 2ft. 2in. 
5ft. 4in., our system has decided advantage. We have 38 and 
centimetres and 1 metre and 626 millimetres to approximately 
represent these figures. A foot is our unit, and is far and away 
superior as a length of measure to a metre—as much superior for 
ordinary use as the notation 116 is tocxvi. I venture to say a 
dozen boys trained in metric arithmetic would not be nearly so 
smart with figures as if trained with our weights and measures. Six 

icked joiners of our country in contrast with six French or German 
joiners would be 5 to 10 , cent, I suggest, better and smarter, 
apart from other points, through the use of the sterling foot rule. 











The same thing is noticeable in drawings. The clumsiness of the 
metric system tends to the use of the millimetres, and thus large 
figures are in evidence on metric drawings. 

The litre is the metric measure of quantity. Its usefulneas in 
laboratory work I do not question. It is, however, regrettable 
that there is a tendency to push the use of such measurements 
unduly, without taking into consideration the general needs of the 
country, and the advantage of having the same cluss of measure- 
mentsall over. In engineering a cubic foot is by far the better 
measure. It is simple and graphic. Turbine manufacturers 
estimate in cubic feet. Civil engineers estimate in cubic feet as 
well as in cubic yards. We have, however, to look round to the 
general needs. A cubic foot is unsuitable for the measurement of 
oils or other liquids, The gallon affords a useful mean, both for 
ordinary trade and engineering. Hence we have pump capacities 
listed in gallons. A maker of pumps lists a particular pump as 
capable of dealing with 1000 gallons per minute. He alters bis 
[a and informs us that an approximate sizeof a pump throws 

litres. Where is the advantage? Instead of listing the 
quantities in a simple form, they are listed in a much more cum- 
brousform. In regard to calculations, it may be shown that our 
system is on the whole the better. 

It is needless, seeing the readiness of pro-metric advocates to 
plunge the country into expense and confusion, to shut our eyes 
to certain facts. The concentration of mind inevitable to mathe- 
matical and physical pursuits tends to unfit even able men 
to deal on broad lines with questions affecting the general popula- 
tion and the trade of the country. Bishops and lords may have, 
from their training, an idea that square centimetres are useful, yet 
their lack of acquaintance with ordinary mechanical employments 
renders them unfit to legislate with regard to changes so drastic 
and costly and so unnecessary. Then there is the tendency to 
dub the metric system as scientific. As far - - — I _ 
cerned, it, for all practical purposes, is simply the length of a 
particular bar pol asa standard. Yet, by the use of the word 
scientific, a glamour is cast over the minds of many, and they, too, 
think the metric system must be good. Our present: Lord Chan- 
cellor has well said, ‘‘ There is need for definite thonght ” 

BEECHWOOD, 


SHADE LINES AND SCREW THREADS. 


S1r,—1 noticed in a recent issne that a correspondent writes to 
you atout the position of shade lines on drawings. I think his 
suggestion that such lines should be omitted from cylindrical sur- 
faces has a good deal in its favour, but anyone who will look at a 
rod, say, with a shade line, and without, must admit that the line 
gives it a solid appearance, which, otherwise, it hasnot. Generally 
speaking, too, it is easy to decide whether things are round or 
rectangular by inspection of other views and by instinct, which 
undoubtedly helps one a lot in reading drawings. 

By the way, I should like to know what your readers consider 
the best way of indicating screw threads. Some chiefs will have a 
regular zig-zag drawn, and others have long and short lines, or 
thick and thin lines, and soon. My own view is that as good a plan 
as any is one that a firm I worked with once used always. It was 
to mark the whole area that would ordinarily be filled by the zig- 
zagging dead black. {his was a very quick and simple method, 
and it showed up very clearly on the drawing. 

Ghent, June 12th. Sprine-Bows. 


SUPERHEAT ENGINE AT BELFAST. 


Str,—I regret to find that there was an error in my report on 
the trials of Messrs. Cole, Marchent and Morley’s engine at 
Durham-street, Belfast, which was reprinted in THE ENGINEER of 
2nd June. In the table containing lines 100 to 117 inclusive the 
column headed 1V. should have been headed VI., and should have 
been placed after the columns headed V. and VI. instead of before 
them, and these two columns should have been headed IV. and V. 

The figures in the ‘heat account” and ‘‘deductions” are in 
their proper order. M. LONGRIDGE. 





EFFICIENCY OF SILENCERS. 


Sin,—With reference to the articles lately appearing in all the 
technical journals as to the efficiency of sil rs, my experience 
is entirely in accord with that expressed by the writer of thearticle 
in your paper. ‘‘ That the problem of the silencer is, therefore, 
reduced to lessening the velocity of the gases instead of expanding 
them gradually by more or less ingenious devices.” 

In the early days of my experiments I found undoubtedly that 
the gases offered greater back pressure to the engine whe» dis- 
charged directly into the atmosphere than when passed th:vugh 
some length of pipe to reduce their temperature and lessen their 
velocity, and also that the pipe itself offered no friction, but 
acted purely as a radiator. STanLEyY W. ANDREWS, 








REMOVAL OF DUST FROM SMOKE. 


Srr,—In reply to Mr. F. G. Fryer’s letter in your issue of the 
9th inst., we write to say that the simplest way of getting rid of 
the dust from the chimney shaft is to use powdered coal for firing. 
With this system not only is much greater efficiency obtained 
from the coal, but any small dusty slack can be used, and entire 
combustion obtained. With even low chimney stacks nothing but 
the gases escape, and these are at a low temperature of about 
300 deg. Fah. 

Ture CENTRAL CycLONE COMPANY, LIMITED. 








LAUNCHES AND TRIAL TRIPS. 





KalPInG, steel screw steamer; built by, Swan Hunter ard 
Wigham Richardson, Limited ; to the order of, Chinese Engineer- 
ing and Mining Company, Limited ; dimensions, 324ft., 44ft. 3in. 
by 23ft.; engines, triple-expansicn, 25}in., 414in., 68in. by 45in., 
pressure 180 lb.; constructed by, Wallsend Slipway and Engineer: 
ing Company ; launch, June 7th. 

ASHBURTON, steel screw steamer; built by, Messrs. David and 
William Henderson and Co.; to the order of, Messrs. Bethell, 
Gwyn and Co.; dimensions, 392ft., 50ft. by 29ft. 2in.; engines, 
triple-expansion, 26in., 44in., 73in. by 48in., pressure 290 lb.; con- 
structed by, builders ; launch, June 8th. 


KNIGHTSGARTH, cargo steamer ; built by, Sir Raylton Dixon and 
Co., Limited ; to the order of, the Rea Shipping Company, Limited ; 
dimensions, 330ft., 45ft. by 25ft.; to carry, 4350 tons on a 9ft. din. 
draught ; engines, triple-expansion, 25in , 40in., 6/in. by 45in., 
pressure 180 lb.; constructed by, Richardsons, Westgarth and Co. ; 
trial trip, June 8th. P 


Bute, steam fleeter ; built by, Earle’s Shipbuilding Company, 
Limited ; to the order of, the Hull Steam Fishing and Ice Com- 
pany, Limited ; dimensions, 108ft. 4in., 21ft. 6in. by 11ft.; engines, 
triple-expansion, 10in., 17in., 28in. by 2lin., pressure 185 1b.; 
launch, June 9th, 


Henry Furst, steamer; built by, Messrs. Osborne, Graham 
and Co.; to the order of Messrs. H. G. Harper and Co.; 
dimensions, 250ft., 37ft. 6in. by 19ft. 6in.; engines, triple- 
expansion, 19in., 30in., and 50in. by 36in., pressure 160 lb.; con- 
structed by, Messrs. G. Clark, Limited; the trial was entirely 
satisfactory ; trial trip, June 10th. 
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SUBMARINES “A” AND “B” CLASS. 


Tur views of two classes of submarine boats which we 
veproduce on page 598 and below may be studied with advan- 
tage at the present moment when the loss of one of these 
little craft is fresh in mind. The engravings show very clearly 
the position of the forward hatch through which the ‘‘A8”’ 
was flooded and ‘‘drowned.”’ One picture represents the 
‘A 6,” a sister vessel to that sunk on Thursday, the 8th 
instant, whilst another shows the more recent vessel of 
““B’’ class. The comparison between the original boats is 
as follows:—-The original boat was 150 horse-power, the 
present ‘‘ B’’ class is 850 horse-power. The original boat had 
a surface speed of 74 knots, the ‘‘B”’ class of 13 knots and a 
radius of 500 miles. The displacement has risen from 120 
tons to 300, and the below-water speed is 9 knots with a ten- 
hours’ endurance, The motive power on the surface is 
derived from a petrol engine, below water it is electrical. 
These boats dive dynamically and not statically. They 
always retain a slight margin of buoyancy; and when 
brought down to their lowest point of buoyancy, they dive by 
the application of a horizontal rudder. They can only 
remain under water while in motion under the application of 
the rudder. There is very great security in that, because if 
anything happened to the boat she must automatically rise 
to the surface, or should do so. She takes three minutes to 
dive. 

The forward hatch of submarine 


‘¢ A 6,’’ which is under 


421,000 cubic yards of material, dredged to the eastward 
of London Bridge, 264,000 were deposited in the Barrow 
Deep, and 157,000 in the deep water at the western end 
of the Leigh Middle Shoal. 

Since the reportof the Lower Thames Navigation Commis- 
sion in 1896,the Conservators have given careful considera- 
tion tothe subjectof the maintenance of adeep-waterchannel 
through this shoal. It was stated in our last article on 
the present subject that the professional services of Mr. 
E. Cruttwell, M. Inst. C.E., had been retained by the 
Board to advise it upon the matter." That gentleman 
made an exhaustive report, expressing his opinion that 
a channel might probably be maintained without the 
construction of the training walls suggested by the Com- 
mission. He recommended that an attempt should be 
made to regulate and divert the tidal current by the 
deposit in the deep water, to the west of the Leigh 
Middle Shoal, along the line of the suggested training 
wali, of the hard and heavy material dredged in other 
parts of the river. Mr. Cruttwell’s recommendation is 
being acted upon, and careful observations are being 
made in order to determine the effect of the deposit. In 
addition, the survey staff has been constantly engaged 
in the sounding and surveying operations, necessary for 
keeping up to date the charts of the river and the estuary 
as far as the Nore. 











SUBMARINE OF “B’ 


way in the engraving, is closed. The central hatch, at the 
summit of the tower, is open. Those of submarine ‘ B 1,”’ 
also under way in the fore-shortened view, are in the same con- 
dition. Should it prove to be the case that the forward hatch 
of submarine ‘‘A 8’’ was open whilst it was under way on 
Thursday, the 8th, the accident may be simply explained. 
A touch to the diving gear, or the heeling of the boat 
under a sudden movement of the steering rudder, might 
flood the forward part of the boat. The illustrations are 
reproduced from photographs by West, of Southsea. 








THE THAMES CONSERVANCY. 


In the annual general report of the proceedings of the 
Conservators of the river Thames special reference is 
made to the lightening of the parliamentary pressure 
which recently devolved upon the Board. The old Port 
of London Bill was withdrawn last session ; and the barrage 
scheme, under the title of the Thames Harbour Bill, is 
not being proceeded with, so that the Conservators’ 
only opponent is the London County Council. That 
body is promoting the London Port and Docks Com- 
mission Bill, 1905, against which the Conservancy has 
deposited a petition, and has also introduced a Bill of its 
own. A second reading of this last-named measure was 
agreed to in the House of Commons upon the sixteenth of 
last month, upon the understanding that it be shorn of 
three-fourths of its contents. All the clauses were with- 
drawn, excepting those relating to the deepening of the 
river from the Nore to Gravesend, and also the means of 
paying for the deepening. In fact, the Thames Con- 
servancy appeared before the House to ask for the 
money to carry out an extensive scheme of dredging 
between the Nore and the Royal Albert Docks. It may 
be remembered that in the last session of Parliament an 
Act was passed providing for the acquisition and con- 
struction of piers and landing-places in the Administrative 
County of London by the County Council. The Council 
has approached the Conservators with a view to the 
transfer to it of the Conservancy piers, and negotiations 
towards that end are now in progress. During 1904 
various Bills were brought forward, affecting the river 
and the public interests, which were carefully watched 
during the session, and the necessary steps taken to avoid 
any undue friction. 

The work of improving and deepening the river to the 
eastward of London Bridge is one of the heaviest duties 
relegated to the Conservancy, and finds continuous 
employment for its fleet of dredgers and auxiliary 
machinery. According to the position of the various 
navigable channels, so do their depths alter, as is 
apparent from the annexed tabulated statement. 


Ft. 

Between London Bridge and the Thames Tunnel ... ... 14 
»» the Thames Tunnel and the Royal Albert Dock 16 

»» the Royal Albert Dock and Crossness... ... ... 18 

ae Crossness and Purfleet kn ae: 22 

» Purfleet and Gravesend .. 30 


” et re ie ie 

The depths are those at low-water spring tides. It 
may be here remarked that the difficulty experienced in 
maintaining the dredged depth in Barking Reach, a 
short distance below the entrance to the Royal 
Albert Dock, which was alluded to in the Conservators’ 
report for the year 1902, still continues. The desired 
depth of 22ft. at low water through the whole length of 
the reach has not yet been permanently attained, although 


Gravesend and the Nore... 


during the past year 280,350 cubic yards of material have | _ 


been removed from this part of the river. Of the total 








CLASS 


It is impossible to peruse the present report without 
animadverting upon the new code of by-laws for regulating 
the conveyance of petroleum on the river. . The original 
by-laws dealing with this particularly dangerous des- 
cription of traffic were revised and submitted to the 
Board of Trade for approval. After some amend- 
ments, they were sanctioned by that Department, and 
came into force on June, 1904. Owing, however, 
to the anomalous state of the law, the by-laws do 
not apply to petroleum spirit when being dealt with 
for export. It is not to be wondered at, in these circum- 
stances, that in November last a coasting vessel was 
found in the river at East Greenwich laden with petro- 
leum spirit for export, and having a fire in the cabin. We 
are of the same opinion as the Conservators, that such 
flagrant neglect of common precautions may, sooner or 
later, cause a disaster in the Port. It is clearly impera- 
tive that they should be empowered to act as the river 
authority, and make regulations for checking dangerous 
practices of this character. As it is, they have again 
brought the matter under the notice of the Board of 
Trade, and have introduced into the Bill which they are 
promoting, a clause empowering the Conservancy to regu- 
late the conveyance on the river of inflammable or dan- 
gerous goods. A very common and noxious infraction of 
the provisions of the Conservancy’s Acts and by-laws 
relating to navigation consists of the discharge of ashes, 
dirt, and rubbish of all kinds into the fairway of the 
stream. It is satisfactory to be assured that 260 convic- 
tions have been obtained against the owners of barges 
with insufficient freeboard and the perpetrators of sundry 
other offences. 

The new lock at Teddington, of which the completion 
was greatly interfered with by the continuously flooded 
state of the river in 1903, was opened for traffic in the 
middle of last year. 

Proceeding up stream, we reach the “upper river.” 
The abnormal rainfall, just referred to, was continued 
during the first two months of 1904, and resulted in a 
flood in the Thames Valley in February of very unusual 
magnitude. At some of the locks the levels there 
recorded were found to be higher than any which had 
obtained since the flood of November, 1894. For some 
time after the river had fallen to its normal level the 
low-lying lands were in a water-logged condition, and in 
order to remedy the mischief as much as possible the 
weirs were drawn as far as the requirements of the navi- 
gations would allow. These floods caused serious damage 
to the towpaths, and also washed up a number of shoals, 
necessitating extensive repairs and the use of a dredger. 
Steam dredgers have been employed in deepening the 
river below Bray Lock and Boveney Lock, at Clewer 
Point, Surley Hall, and at other points along the stream. 
A total amount of material equal to 24,670 cubic yards 
has thus been removed from the sides and channels. 
It should be mentioned that the average rainfall in the 
Thames Basin for the whole year amounted to 25°7lin., 
or 1'19in. less than the average for the previous twenty- 
one years. 

Among the constructive works, which are well in 
evidence, is that of the lowering of the tumbling bay at 
Old Windsor Lock. The work is now completed, and 
great relief, it is hoped, will be afforded to Datchet Reach 
in times of heavy rainfall. Bell Weir, above Staines, is 
undergoing reconstruction. Considerable progress has 
been made with the work, and the boat slide there bas 
been finished. This new arrangement will enable the 








. | issue of June 2nd, was Mr. Adam Dobson, of Belfast. 





pleasure traffic at this lock, which is one of the busiest on 
the river, to be dealt with more expeditiously than has 
hitherto been possible. Provision has been made in the 
estimates for an expenditure of £2000 upon Sonning and 
Abingdon locks. The former has need of extensive repairs, 
and arrangements have been made for reconstructing it 
before the summer traffic is resumed. It will also 
be lengthened by 24ft., and the lower sill deepened by 
18in. Abingdon lock will be likewise thoroughly repaired 
in time for the coming season. Above Wallingford 
bridge the configuration of the bank on the Berks side 
was such as to present serious obstruction to the navi- 
gation and the free flow of the stream. After protracted 
negotiations with the landowner, in which the Corpora- 
tion of Wallingford afforded valuable assistance, arrange- 
ments have been completed by which the projecting 
part of the bank will be removed. In the beginning of 
the year the Thames and Severn Canal was re-opened, 
and traffic to the amount of 210 tons was brought to the 
Thames. Unfortunately there has not been any return 
traffic, but a trade will probably spring up when the 
advantages of the route become better known. The 
supply of water to the districts under the control of the 
Metropolitan Water Board, has been augmented by 
bringing into use the resources of the reservoirs at 
Staines. 

The powers with which the Conservators are invested 
include the prevention of the pollution of the river and 
its tributaries, and all parts of the Thames watershed 
within their jurisdiction. These sources of possible con- 
tamination are kept under close inspection by the special 
staff appointed for the purpose. 

During the year, sewage from seven localities, represent- 
ing a population of 14,000, has been diverted from the 
streams connected with the main river. One of the 
results of the action of the Conservancy has been the 
establishment of works for the purification of the drain- 
age at nearly all the towns and populous centres. Strict 
supervision is exercised over the works themselves, and 
in all cases where the systems adopted provide for the 
passage of an effluent into a stream, the effluent is care- 
fully watched and frequently analysed. Owing to 
pressure brought to bear by the Board, the Corpdration 
of Swindon (Wilts) has undertaken to carry out exten- 
sive alterations to improve the character of the efiluent 
from the sewage works into the river Ray. It appears 
that the reason for the present unsatisfactory condition 
of this river is due to the fact that urgent measures are 
required for the cleansing of its bed, and for the removal 
of obstructions which interfere with the flow of the 
current. As the Conservators have no powers to enforce 
the cleansing of streams, it is no wonder that, although 
they have urged upon the various local authorities the 
desirability of taking joint action in the matter, nothing 
has been done. It is worth noting that in the Conser- 
vancy’s present Bill three clauses are introduced which 
are of considerable importance. The first asks for the 
abolition of the restrictions imposed, limiting their powers 
of dealing with refuse from manufactories to three miles 
up the tributaries above the metropolis. The second 
seeks for an extension of powers, so as to allow of the 
Conservators’ officers entering and inspecting sewage 
works and sewage farms at any time, instead of only 
between the hours of 9 a.m. and 4 p.m. The third clause 
stipulates that millowners, when removing mud from 
mill ponds and mill heads, shall be prohibited from 
stirring it up and passing it down the streams. 








TIN PRODUCTION IN 1904. 


A RECENT report issued by the United States Geological 
Survey states that, notwithstanding the increase in the 
world’s demand for tin has been greater than the increase in 
the production, and that the consequently increased price 
has served to stimulate prospecting and mining, the produc- 
tion for 1904 was only 103,134 tons—of 2000 1b.—as against 
105,160 tons in 1903. The production for 1904 was distri- 
buted as follows :— 


tons. 

Straits Settlements 65,696 
Banka and Billiton - 16,894 
| a. ea par Rae - 10,304 
Australia and Tasmania 5,692 
England .. .. .. « 4,796 
Germany and Austria .. 112 
Miscellaneous .. a 140 
Total . 108,184 


These figures do not include an uncertain amount, placed 
at 10,000 to 20,000 tons, which is annually produced and 
consumed in China. 

The United States consumed in 1904 ‘about 43,120 tons of 
tin, or over 40 per cent. of the world’s production for that 
year. Of that amount. only 13 tons were produced in that 
country, coming from South Carolina. Ore containing about 
25 tons of tin was mined in Alaska in 1904. Tin has been 
found in many places in the United States, but not in great 
abundance, and is now being mined only in North Carolina 
and South Carolina, the ore carrying over 2 per cent. of 
cassiterite. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty:— 
Engineer Commander.—Alexander Kerr, to the Pembroke, addi- 
tional for instruction of mechanicians and charge of working 
parties of a artificers, vice Aston. 

Engineer Lieutenants.—Charles J. Randall, to the Formidable, 
vice Huxham ; Ernest E. Pethick, to the Prince of Wales. 
Acting Artificer Engineers.—Walter H. Bull, to the Vivid, 
additional for the Phaeton, to assist in instructional work ; John 
W. Day, to the Formidable, vice Figgins. 








SUPERHEATED STEAM ENGINE AT BELFAST.—We are requested 
to say that the consulting engineer for the remarkable engine made 
by Cole, Marchent and Morley for Belfast, and illustrated in our 
The piston 





* Tag ENGIngegER, June 24th, 1904. 


rings in the cylinders are of Mr, Dobson’s design. 
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RAILWAY MATTERS. 


A NEW appointment will shortly be made to the post of 
general manager of the Barry Railway. 


Tur new Caledonian line between Paisley and Barr- 
head was opened for merchandise traffic last week. 


WE learn that Mr. C. Trubshaw, architect tothe Midland 
Railway Company, has retired from the service under the age limit. 


Tue coat of working trains electrically on the North- 
Eastern Railway is, according to Mr. Wilson of that line, 5-7d. per 
train mile ; the average train, however, is only composed of 2-75 
cars. 

Tre District Railway Company began working its 
Hounslow and South Acton lines with electric trains on Tuesday. 
It also greatly improved the train services on their Ealing, Harrow, 
and Hounslow lines, and opened their new station at South Acton. 


A Times telegram from Shanghai, dated June 18th, 
states that the first locomotive, drawinz an inspection train with 
the chief engineer of the Pei-han, or Peking-Han-kau, Railway, 
crossed the Yellow River Bridge, 3010 m. long, on Sunday. The 
opening of the line for general traffic is expected in November, 


Tue Royal mail route between London and Berlin, vid 
Queenborough and Flushing, has just undergone an important 
improvement. From the Ist of May, in correspondence with the 
day boats from Queenborough—London, a new sleeping car is 
running from Flushing to Berlin in connection with the mail boat, 
arriving at Flushing at 6.30 p.m. The return train leaves the 
German capital at 9.25 p.m., and arrives at Flushing at 10.20 a.m. 


Tse New York City and Pennsylvania Railway Com- 
pany’s first 18-hour trains between New York and Chicago, a 
distance of 912 miles, both eastbound and westbound, arrived 
three minutes ahead of time. One stretch of 131 miles was covered 
in 1143 minutes. The average speed—says Reuter—was a mile a 
minute, and that was maintained for four long stretches, exclud- 
ing the Ferry trip. The time occupied on the run from Jersey 
City to Chicago, including stops, was 17 hours 37 minutes. 


Great precautions for ensuring the safety of locomo- 
tive boilers will shortly be in force in the United States. The 
State Senate of New York has just passed a Bill which was 
previcusly sanctioned by the Assembly, which provides that an 
inspector shall be appointed by the Railroad Commission to cause 
all locomotive boilers to be tested by hydrostatic test. Railroad 
companies, too, must make inspection at least once in three 
months, and file the results with the Railroad Commission. 


Ir may safely be said that but for the war most of the 
rails imported by Japan during the past year would have been 
manufactured at the Imperial Steel Works. Figures are not 
available, but it is known that about 18,000 tons of 60 lb. rails 
were manufactured there for use in building the military lines in 
Korea, besides many thousand tons of lighter rails. The United 
Kingdom’s share of the rail import to — is reduced to 10 per 
cen‘., and the largest share in the trade fallen to America. 

Groups of engineers are being sent out from St. Peters- 
burg to make the preliminary surveys for the projected line of 
railway from Tomsk to Tashkend. Seeing that Russia has already 
two railways running into Russian Central Asia, namely, the 
Trans-Caspian or Central Asian Railway, and the recently finished 
line from Orenburg in South-East European Russia to Tashkend, 
this new project of a railway across the Steppe region is to be 
regarded as of military and strategical importance than of com- 
mercial usefulness, at least for the present. 


AccorpiInG to the Elektrotechnischer Anzeiger, the 
Allgemeine Elektricitiits Gesellschaft of Berlin uses for traction 
purposes a spur wheel, the toothed periphery of which is made in 
segments bolted on to a smooth wheel keyed to the car axle. It 
is stated that the segments are obtained by bending bars of 
Siemens-Martin steel of suitable cross-section into the proper 
shape. Since this steel has a tensile strength of from 39 to 46 
tons per square inch, as against from 26 to 324 tons per square 
inch for%tast steel, it is believed that such spur wheels will be 
more durable than those of the old type, besides being lower 


in cost. 


THE principal features noticeable in the Japanese trade 
in locomotives during 1904 are a large increase in imports from the 
United Kingdom, a corresponding decrease from the United States, 
and a big jump in the imports from Germany. Hitherto German 
locomotives have seldom been imported, but in 1903 and 1904 
several good orders were taken by German builders. Quite a 
number remain to be delivered, and the figures for Germany may 
be expected to show a further increase during the current year. 
The decline in American locomotives is probably due to temporary 
causes. Imports from the United Kingdom represent 75 per cent. 
of the total. 


A SINGLE span double-track bridge across the Riachulo 
at North Baracas, on the Great Southern Railway of Argentina, 
weighing 320 tons, was recently moved laterally a distance of 38ft. 
and made ready for use in its new position in the space of five 
hours. : Temporary abutments of piles were driven at each end of 
the bridge, which was 171ft. long, and these carried the timber 
capping and four lines of rails required for the support during the 
movement of the two ends of the structure. The actual moving 
of the bridge, which took only two hours, was accomplished by 
means of two sets of triple tackle blocks at each end, with an 
equalising block near the winches, 


Accorp1ne to the British Consul at Kobe, in his report 
on the trade of this district in 1904, internal communications are 
spreading rapidly. The extensions to be more particularly noted 
are those of the Hankaku Railway, which now connects Kobe and 
Osaka with the naval port of Maidzuru, on the west coast, close 
to the commercial port of Miadzu; and those from Himeji, a 
garrison town 34 miles west of Kobe, towards the west coast for 
some 60 miles ; and from Okayama, a commercial centre of some 
importance still further west; also towards the west coast, at 
points where the Government lines are to join them, connecting 
them with a central system which is nearing completion. 


Deratts are published in a Parliamentary return of the 
capital expenditures incurred on the Uganda Railway, from which 
it would appear that in the entire period from the commencement 
of the railway in 1896 to the 31st March, 1904, the expenditure was 
£5,459,287. The total receipts during that period amounted to 
£99,216, and a sum of £20,000 having been provided for by vote in 
1895.6, the total net expenditure, chargeable upon moneys 
provided under the Acts of 1896 and 1902, is £5,340,070. The 
total net expenditure has exceeded the issues from the Consolidated 
Fund by £29,070, which sum has been temporarily met out of 
balances in the hands of the accounting officer in East Africa. 


Tue Russian Ministry of Ways of Communication has 
made great efforts of late to meet at home the demands for new 
rolling stock. But the efforts have not been at all successful, and 
as the need of new rolling stock, especially on the Siberian Railway, 
seems to increase as the war is prolonged, the Ministry has found 
itself compelled to give large orders for locomotives, nger 
coaches, and goods wagons for the Siberian Railway, and for several 
other Russian railways. These orders have been given out to 
Rassian firms and foreign firms alike. It is said officially that 
32,000 trucks are needed. Russian works can turn out at present 
1100 engines a year, and engine makers say that soon they will be 
able to tura out 1900 engines yearly. 





NOTES AND MEMORANDA. 


For the forthcoming show of the Royal Agricultural 
Society to be held at Park Royal there are fifty-four new implements 
entered for the Society's silver medals, 


WrovueGrt iron may be carbonised by long heating in 
contact with cast iron or steel, the effect thus obtained being 
analogous to that produced by the charcoal of the cementation 
furnace, 


Accorpine to the Electrical World of New York, a 
1,000,000-volt transformer has been installed in Purdue University 
under the supervision of Prof. J, Walter Esterline. It has been 
erected in a separate building. 


Tue fact that table knives gradually lose their hardness 
if they are habitually washed in hot water suggests that the 
transfer of carbon from the hardening to the cement state may 
occur at very low temperatures. 


THERE are in the United States 7000 separate telephone 
companies, having 2,000,000 subscribers ; and in the neighbourhood 
of New York soveral companies afford a good service for a subscrip- 
tion varying from £3 to less than £2. 


Tue Japanese steel plant at Wakamatsu, and owned 
by that Government, has produced over 30,000 tons of steel rails 
during the last year. Wakamatsu is a considerable city in the 
centre of the largest island, Hondu, about 140 miles north of 
Tokyo, and is in the centre of a coal district. 


ALT#oUGH last year the cement trade in Germany was 
more active than in the last two or three years, and the ruling 
prices were above the very low rates of 1903, the works were far from 
fully employed. The turnover, including exports, in 1904 is esti- 
mated at 16,000,000 casks, against a producing capacity of 
28,000,000 casks, 


An ingenious variety of reinforced cement, chronicled 
in La Revve Metallurgique, contains enclosed steel bracing, which 
is bent back and forth in corrugations with alternating wedge- 
shaped angles, The effect is to lock the two parts of the cement 
together in a continuous set of keystone dovetailing, the result of 
which should be highly effective. 


A NEW ship propeller, patented by R. S. Crawford, 
carries an ingenious setting of the blades on the screw, which is 
claimed to give a better gripon the water, with less slip and less 
broken water. The blades are not arranged perpendicularly to the 
shaft axis, but are ‘‘inclined aft from root to tip,” being curved 
circumferentially. The tip of one blade overlaps the base of the 
next. The result seems to be that the equivalent of one old blade 
is made up by a set of the new ones, perhaps catching more water, 
and releasing it with less back suction. 


THE demand for gasworks by small towns down to 
3000 inhabitants is increasing in Germany. In 1904 about eighty 
new gasworks were erected in such towns; they cost from £4500 
to £6000. Thed d for g ters, gas ap tus, &c., was 
equally satisfactory, not only for the home supply but also for 

rt, which extends to Austria-Hu , the Netherlands, 
Belgium, Italy, Denmark, Norway, Sweden, Russia, Spain and 
Portugal. An order for the erection of a complete gasworks plant 
in Japan was placed with a Berlin firm. 


Dourine some further experimental tests recently carried 
out at the mouth of the river Weser in the presence of a large 
number of naval and other officials, the submarine signal bell con- 
nected with the Outer Weser lightship was distinctly heard 
through the telephone receivers by the guests on board the Nord- 
deutscher Lloyd steamship Kaiser Wilhelm II., while the ship was 
under full steam, at a distance of 74 miles, says the Daily Telegraph. 
The possibility of locating the spot from which the signal proceeded 





form of si ing will probably offer a suitable means of contend- 
ing with the dangers of navigation in foggy weather. 


A PAPER read at a recent meeting of the New England 
Cotton Manufacturers’ Association describes the Chapman process 
for removing static electricity generated in weavi rocesses, 
This device, which, says the Hiectrician, is also largely in 
paper mills and printing pressrooms, consists of a transformer 
stepping up an alternating current to between 10,000 and 
20,000 volts and an inductor of fine steel wires encased in hard 
rubber, which is arranged with the points above the web or other 
work in which static electricity is to be neutralised. Charges pass 
from these points to the web and, it is stated, neutralise the static 
electricity which is found troublesome in certain textile processes. 


THE report on the working of the Boiler Explosions 
Acts, 1882 and 1890, during the year ended June 30th, 1904, has 
been issued. Under the provisions of the Acts 42 preliminary 
inquiries and 18 formal investigations were held during the twelve 
months. In 13 out of 18 cases in which formal investigations were 
held blame was attached to the owner of the boiler or his 
employé, and in two cases the persons who advised the owner as 
regards the efficiency of the boiler were blamed. In no case was 
blame attached to any public association or company undertaking 
the inspection of boilers. During the twelve months 19 persons 
were killed and 45 injured by boiler explosions, In most cases the 
primary cause of explosion was neglect. 


In his recent series of lectures on Flame, at the Royal 
Institution, Sir James Dewar illustrated in a striking form the 
large amount of energy expended in the production of asmallamount 
of light. The following figures show how inefficient the various 
lighting devices now employed are from a scientific point of view :— 
Candle: Percentage of light, 2; non-luminous energy, 98, Oil: 
Percentage of light 2; non-luminous energy, 98. Coal gas: Per- 


was also pea | confirmed. These results tend to show that this 


MISCELLANEA. 


Ay International Congress of Mining, Metallurgy, 

Engineering, and Applied Geology will be held from June 25th to 

— 2ad, 1905, in conjunction with the Universal Exhibition at 
iége. 

We understand that Mr. KR. H. Stevens, chief 
mechanical engineer of the Homestead Stee] Works, has been given 
a three months’ trip to Europe by the company for faithful service. 
It is the policy of the Carnegie Company to give one of its chief 
officials a free trip to Europe each year. 


Tur Widnes gasworks produced last year a profit of 
£6135 —though the gas is the cheapest in the world—1s, 6d. per 
1000ft. to private consumers, and Is, 2d. to manufacturers, Pro- 
duction and distribution cost 1ld. per 1000ft., and last year the 
residuals more than paid for the coal used. 


THE 11-storey Tower Building, on Broadway, south of 
Wall-street, the first steel skeleton structure ever erected in New 
York, is about to be pulled down, after an existence of only seven- 
teen years, to make room for a 20-storey building, to be erected 
partly on the Tower Building site and partly on adjoining ground. 


Tae Epsom Urban District Council have decided to 
instal a ae ree of not less capacity than 50,000 gallons 
per hour, The Council have adopted a recommendation that the 
ejector system of sewage be adopted for the Common, and that 
the plans be submitted to the Local Government Board with appli- 
cation for sanction to a loan. 


Tur Motherwell Town Council have adopted a report 
of Mr. W. A. Carter, C.E., Edinburgh, on the proposed sewage 
works, and have instructed Mr. Carter to carry out with all dis- 
patch the purification works in accordance with his report. The 
septic system is to be adopted, and the estimated cost, inclusive 
of the cost of land, is set down at £16,000. 


Tue Germania Yards have received the order to build a 
division of seagoing torpedo boats which will bear the numbers 
132 to 137. When completed the ber of these modern sea-going 
torpedo boats in the Germany navy will be 48, of which 36 have been 
built by Schichau. This latter firm has just launched the first 
of the deep sea torpedo boats which it is building for the Italian 
navy. 

Ir is stated that extensive lodes of tin ore have been 
discovered in the Transvaal, thus foreshadowing a tin industry in 
South Africa. Rich cassiterite deposits have been found at Vlak- 
laagte and elsewhere, and although at present their extent and 
precise metallurgical value bave not n established, great 
expectations are entertained of the result of the operations now 
in progress, 

Ture machinists in the employment of the Canada 
Foundry Company, Toronto, Canada, are on strike to abolish the 
premium system established in the shops of the company, The 
men on strike are members of the Amalgamated Society of 
Engineers and the International Association of Machinists, and 
these two unions are united in an effort to force the company to 
comply with their joint demands. 


Tue relative economy of the different sizes of coal used 
on locomotives seems, by recent experiments, to be in favour of 
larger coal, according to the Jron Age. The tests were made with 
a Wootten fire-box, but in a fire-box suited to its needs it is 
expected that the large coal would make an even better showing. 
This seems to dispute the prevalent idea that coal dust and 
very fine sizes of coal could be burned on a locomotive with great 
economy. 

Two new collieries in Scotland have found it necessary 
to obtain very powerful pumping machinery. The Niddrie and 
Benhar’s new colliery of Olive , near Edinburgh, has had 
immense difficulties with water, and powerful permanent pum 
are now in place ; and another new pit near Stirling has 24, 
gallons of water per hour to pump. Colliery managers, owing to 
the greater depths of sinking, are paying special attention to the 
various makes of pumps. 


An important development has taken place in several 
of the principal mineral oil works in Scotland. This is the intro- 
duetion of electrical power in place of steam-driven machinery. 
Pumpherson has just completed the installation at a cost of 
£17,204. Tarbrax, a new concern, is all worked by electricity ; and 
Philpstoun is at present having a power-house erected and plant 
built up, together with a range of new Stirling mechanica! stoking 
boilers, Economy is the reason for the change, 


A comMUNICATION has been received at the Commercial 
Intelligence Branch of the Board of Trade from H.M. Consul at 
Buenos Ayres to the effect that the use of motor vehicles for the 
carriage of goods is becoming more common in that city in spite 
of the cheapness of horses. The city is unusually spread out, 
and the great distance from the suburbs to the centre is very 
much in favour of the motor car. Thereare practically no ascents 
in the city. Automobiles are becoming fashionable among the 
wealthy people. 


It is reported that the Admiralty are asking for tenders 
for the construction of torpedo-boat destroyers to steam 36 knots 
an hour. The tenders are to be in by the 20thinst. Fairplay 
questions whether these vessels, which will probably have a dis- 
placement of between 800 and 1000 tons, will prove of as much 

ractical value as the 25-knot scouts, The latter are good sea 

ts, and will be able to keep the sea in all weathers, but the 

light scantlings of the fast destroyers will probably prevent them 
being efficient sea boats. 


Tue Bill promoted by the Corporation of Preston for 








centage of light, 2; non-luminous energy, 98. I 
lamp: Percentage of light, 3; non-luminous energy, 97. Arc 
lamp: Percentage of light, 10; non-luminous energy, 90. Mag- 
nesium lamp: Percentage of light, 15; non-luminous energy, 85. 
Cuban firefly: Percentage of light, 99 ; non-luminous energy, 1. 


Arrer long trials Dr. Mirovitch has produced some 
spectacles for the special use of motor car drivers, which will pro- 
bably be found useful by the drivers of tramcars and locomotive 
engines not provided with a baffle-plate. The glasses, that can be 
adjusted to the distance between the eyes, are slightly curved in 
the transverse direction, in order to permit of lateral vision. They 
fit tightly round the eyes, but without appreciable pressure, owing 
to a soft india-rubber tube surrounding the frame; and the forma- 
tion of mist is prevented by constant through imperceptible 
ventilation by means of two flat narrow tubes superposed, 
one of which receives the air from behind, and, therefore, against 
the wind, while the other takes it off, the gentle circulation being 
due to the air being slightly warmed. 


THE mean temperature for 1904 at Greenwich was 49°8 
deg., 0-3 deg. above theaverage of fifty years. The highest tempera- 
ture in the shade was 91-0 dez. The lowest last winter was 
19-5 deg., on January Ist. There were thirty-nine days on 
which frost occurred during the winter, seventeen less than the 
average. The mean daily movement of the air was 280 miles, 
which is two miles less than the average. The greatest daily 
movement was 867 miles on November 9th, the greatest hourly 
movement 45 miles on December 30th. The bright sunshine 
during the twelve months ended 1905, April 30th, was 1486 hours, 
exactly one-third of the possible amount. The rainfall in the 
same period was 20-2lin., or 4-33in. below the average. Thus 
another dry year has followed an extremely wet one, 





ng powers to make training walls in the Ribble estuary, 
which had already passed the Committee of the House of Lords, 
was again igpaeal. in the House of Commons by the St. Anne’s 
District Council and the railway companies, and after several days’ 
hearing, the Committee passed the preamble of the Bill on the 8th 
inst , subject to the insertion of provisions that all materials 
dredged should be taken out to sea, and that any deterioration 
caused to the north channel part of St. Anne’s should be dredged 
by the Corporation of Preston. 


Tue Port Elizabeth Town Council have resolved that 
the engineer's suggestion to increase the size of the Bulk River 
reservoir from 50,000,000 gailons to 120,000,000 gallons, at an 
additional cost of £6808, be carried out. The original depth was 
45ft. to draw off, and about 51ft. to river bed, and now the pro- 
posed dam will be 69ft. high to draw off, and 76ft. toriver bed. The 
engineer has decided to introduce a curved dam in place of a 
gravity or straight dam, and by doing so will be able to utilise the 
round iron rods, which come with the pipes, to reinforce the 
concrete, and thus reduce the sectional area somewhat and save 
concrete. , 

Tur Militéir-Zeitung of Vienna gives the following 
particulars of the Austrian battleship Erzherzog Ferdinand Max, 
which was launched at the Stabilimento Tecnico Triestino at San 
Marco, near Triest, on May 21st: Length between Lg oy pene 
389ft.; beam, 71-3ft.; draught, 24-2ft.; displacement, 10,000 tons ; 
engines, 14,000 horse-power ; speed, 19-25 knots ; bunker capacity, 
1315 tons ; armour belt, 8-26in. thick ; armour deck, 3-15in. thick ; 
protection of conning tower, 8-66in. thick. She will have two 
military masts, and will carry four 9-45 guns, with protection of 
the same thickness; twelve 7-5in., two 2-75in., and ten 1-45in, 
guns, and four mitrailleuses, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus,7 Kumpjgasse, Vienna. 
OHINA.—Kagiy ap Watsn, Limitap, Shanghai and Hong Kong. 
FRANCE.—Boyvgau anp CHEVILLET, Rue de la Banque, Parisi 
GERMANY.—Asuer anv Oo., 18, Unter den Linden, Berlin, 

F. A. Brocenavs, Leipsic ; A. Twurrmuyun, Leipsic. 
INDIA.—A. J. Comprines anv Co., Railway Bookstalls, Bombay. 
|ITALY.—Loxgscugr anv Co., 807, Corso, Rome ; Bocca Fuurns, Turin. 
JAPAN.—Kag.iy amp Watsa, Liurrep, Yokohama. 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Rickzr, 14, Nevsky Prospect, 8t. Petersburg. 

§. AFRICA.—Wa. Dawson & Sons, Limirzp, 7, Sea-st. (Box 489), Capetown 

Gorpow anv Gorcu, Long-street, Capetown. 

R. A. Taompson anp Co., 83, Loop-street, Capetown. 

J. O. Jura amp Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpev Hovuss, Luuirep, Kimberley. 

Apams anv Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anp Gorton, Melbourne, Sydney, and Brisbane. 

R. A. Toompson anD Co., 180, Pitt-stre:t, Bydney; Melbourne, 

Adelaide and Brisbane. 

Turner aND Henperson, Hunt-street, sydney. 

NEW ZEALAND.—Uprton anp Co,, Auckland ; Onaia, J. W., Napier. 
CANADA.—Mownrreat News Co., 886 and 888, St. James-street, Montreal. 

Toronto News Oo., 42, Yonge-street, T7vronto. 

UNITED STATES OF AMERICA.—InrerwaticnaL News Co., 88 and 

85, Duane-street, New York ; Susscnietion Nuws Co., Chicago. 
STRAITS SETTLEMENTS.—KE.LLy anp Wasa, Liurrup, Singapore. 
OEYLON.—Wwavyartwa amp Co., Colombo. 











SUBSCRIPTIONS. 


Tax Enutneer can be had, by order, from auy poms in town or 
country, at the one railway stations; or it can, preferred, be 
supplied direct from the office on the following terms (paid in 
ad vance) : — 

Half-yearly (including double number) .. £0 14s, 6d. 
Yearly (including two double numbers) .. £1 9. Od. 


C.ora Reavixe Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


f credit ovcur, an extra charge of two shillings and sixpence per annum 
will be made, 


Foreign Subscriptiuns will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tus Encinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable 4 Tas Enoinger, and 
accompanied hy letter of advice to the Publisher. 


Tain Parxr Corres. THIcK Coprzs. 
Half-yearly £0 188. Od. a a £1 Os. 8d. 
Yearly .. £1 16s. Od. | Yearly «+ £2 Os. 6d. 

difference to cover extra postage.) 

ADVERTISEMENTS. 
4 The charge for advertisements of four ase snl under is three 
shillings, for Srey two lines afterwards one ; odd 


ps are charged one shilling. The line averages pm words, When 


teed in any such case. All except ‘weekly advertisements are taken 
subject to condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tae ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 
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PUBLISHER’S NOTICES, 


+ . 


With this week’s number is issued, as a Su; a Two-page 
“Praieing of a 10,000 H.P. Reversing Rolling Mili Engine at 
Liege Exhibition, Rvery copy as issued by the Publisher includes 
a copy of or Fir popes and subscribers are requested to notify 
the fact sho ld they not receive it, 
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TO CORRESPONDENTS. 


4” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be i 
envelope legibly directed by the writer 
that answers recei by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

47 All letters intended for insertion in Tom Encinume, or con 
questions, should be accompanied the name and address of the writer, 
not necessarily for ication, but as a proof of good 
whatever can be of anonymous communications. 

sar ~Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. 8. (Brantford).— English traction engines practically without excep- 
tion are provided with differential Loge’ we presume is what 
an mean by compensating gear—to permit them to take curves 
easily. 

P, G. (Brixton).—Many firms make steam turbines now-a-days. We 
mention a few:-C. A. Parsons and Co , Newcastle-on-Tyne ; British 
Thomson-Houst Company, Rugby ; Willans and Robinson, Rugby ; 
the Westinghouse Company, Manchester ; Richardsons, Westgarth, 
Hartlepool. You must take out foreign patents if you wish to have 
protection in foreign countries. 

H. 8. (Leicester).—Say, six months in the machine shop, five in the 
pattern shop, and one in the fourdry, little or none in the boiler shop, 
six months in the dynamo and motor shop, and the remainder at 
fitting and erecting. By the way, five years are generally considered 
desirable, giving six to twelve months in the drawing-office, and 
increasing the time devoted to fitting and erecting. 

T. D. W. (Heaton) —A description of the Westinghouse air brake appeared 
in our issue of May 24th, 1872. [t was an illustrated description, and 
the issue is now out of print. Any number of references have been 
made since to this brake, many of those in earlier issues Awe hon to 
test runs on various railways. We would suggest that you should look 
through the files of Taz Escinger at your nearest library. The brake 
as originally described has, of course, been considerably modified. 
Why not apply to the Westinghouse Brake Company, of 82, York-road, 
King’s Cross, This company publishes a pamphiet describing the 
brake and how to work it. 


MEETINGS NEXT WEEK. 


RoyaL MgrTeorovocicaL Society. — Wednesday, June 2lst, at 
4.30 p.m., at 70, Victoria-street, Westminster, 8.W. Ordinary meeting. 
Papers: “Normal oye Phenomena of = Atmosphere,” by Geo ge 
C. Simpson, B.8c., F.R. . Sec. “Two New Meteorological Instru- 
—_ (1) Automatic Pole tar Light Recorder, and (2) the Ombroscope,” 
by 8. P. Fergusson. 
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LOSS OF SUBMARINE NO. A8. 


No satisfactory explanation has yet been afforded 
to the public for the sudden sinking of submarine 
No. A8 off the Breakwater at Plymouth. The 
opinion, however, amongst naval officers and all 
who have followed with intelligent interest the 
movements of these erratic craft is that the witness, 
who was one of the small body of survivors on 
board, and who stated that both fore hatch and 
conning tower hatch were open immediately before 
the accident, was correct in his statement. If the 
conning tower hatch only was open, it would have 
required a period of nearly three minutes to sub- 
merge the boat thoroughly, even with all the 
appliances at work to effect this movement. Yet it 
dived very suddenly, and afforded no time for any 
precautionary measures to be taken by those out- 
side. It is a little difficult to understand the 
official explanation of the fore hatch being found 
open by the divers—viz., its “ having been forced 
open by a subsequent explosion.” The hatch had 
a number of butterfly nuts securing it down very 
firmly, and an explosion which would have over- 
come these, together with the water pressure upon 
the outside of the hatch at the bottom of the sea, 
must have been sufficiently great to do other 
damage. Whether the examination of the boat will 
show that she had suffered other damage we must 
wait to learn. If the fore hatch was open before 
the accident, the wash of a very slight swell such 
as is generally met with outside the Breakwater, 
the heeling under the steering rudder, or any 
plunging under the diving rudder, might easily 
have washed over the whole fore part of the sub- 
marine and filled it very rapidly through such a large 
aperture. The accident may have been aided by the 
fact that the number of persons on board, nineteen, 
was excessive. The margin of buoyancy in these 
craft is at all times very small. A first impression 
was that an incautious movement of some inexpert 
person on board must have set the diving gear in 
motion; but we are informed that so carefully 
guarded is the starting gear by safety catches, that it 
would have been impossible for this to take place; 
and, as we have said before, three minutes is 
required to reduce the buoyancy of the boat to its 
minimum before the diving rudders come into full 
action, and subsequently to submerge it altogether. 

It will be seen by an examination of the pictures 
on page 598 that the conning tower stands well 
above the water, so that a very pronounced plunge 
would be necessary to bring it under, whilst the fore 
hatch is comparatively near the surface, and could 
be fairly easily submerged. Presuming that the 
diver may be mistaken in reporting that the fore 
hatch was blown open, the disaster may then be 





fairly easily explained, whilst if his view, which has 
the confirmation of Admiral Sir Lewis Beaumont, is 
correct, the cause will be difficult to find. The 
explosion below water also requires explanation. 
It is conceivable that air may have been driven into 
some of the chambers of the submarine by the inrush 
of water, and that for a very brief time the unfor- 
tunate crew endeavoured to start the electric 
machinery, and in some manner caused an explosion. . 
Or, again, it is not impossible that some electric 
machinery was in action at the surface, and that 
when the accident occurred some petrol made its 
escape, and its vapour mixing with the imprisoned 
air exploded with the aid of a spark under the 
increased pressure ; or, finally, it is not impossible 
that there was no explosion at all, but that the 
imprisoned air managed suddenly to make its escape 
as the vessel rolled on the bottom, and gave the 
appearance of an explosion at the surface. These 
things may long remain conjectures, possibly 
always to the public, if the Admiralty are as reticent 
as on former occasions. 4 

Apart from what the accident may have to teach 
about submarines, it has shown us that a course of 
salvage instruction is very much needed in our Navy. 
1t would not be too much to stigmatise the failure to 
raise a small vessel of this kind in fair weather and 
under fair conditions as indicating utter incom- 
petence—incompetence due no doubt to lack of 
experience. That such ignorance should be removed 
is clear. It may be the duty of any naval officer to 
direct the salvage operations of his own or of 
enemies’ ships after an engagement, and we suggest 
that a course of practical instruction in the raising 
of sunken craft should be included in the training of 
officers, both in the executive and engineering 
branches of our Navy. 


ELECTRIC DRIVING OF MACHINE TOOLS. 


Waist the works manager is waiting, and 
apparently vainly, for an electric motor with a five 
or six-to-one variation of speed, he might do worse 
than consider the advisability of adopting the double 
voltage system of electric transmission. This plan 
has been applied in many large works in America, 
but as far as we are aware it is comparatively 
little used in this country. Why it is not more 
widely employed it would not be easy to say. The 
fact that it is of little or no value in group driving 
does not remove its manifest advantage when 
separate motors are employed, and the extra 
expense involved in the transmission of two voltages 
in place of one would, even if there were no com- 
pensating economies, be hardly enough to deter 
some of our large firms from using it. Of the 
economies which follow from its use, there can, we 
think, be comparatively little doubt. But there are 
two cases to be considered, and the advantage 
may not be equal in the two; the conditions of 
each govern the result. The first case is that 
of a works already driven electrically, but sup- 
plied with machine tools made before the advent 
of high speed steels, and hence not fitted with 
the long range of speeds that is now considered 
necessary. There is no doubt that such tools 
can be used to advantage at higher speeds than those 
for which they were designed, and the application 
of a motor with a range twice that now obtainable 
would add materially to their usefulness. In some 
cases it might be found desirable when retaining 
the same range to put in more power by replacing 
the present step cones, where they are employed, 
by either single or double pulleys of greater width. 
In the second case we may imagine the fitting up 
of an entirely new shop with machine tools, of 
which the greater number being designed for high- 
speed work, require an allowance of not less than 
4 horse-power—even a moderate size drill requires 
that power now-a-days—and which are therefore quite 
suitable for independent driving. Under such condi- 
tions with a double voltage we may use a motor of 
smaller size with less range per voltage, and have 
our headstock fitted with ample speed changes, or 
we may retain our motors with their 2} to 3 
ratio, doubled by the double voltage, and use less 
speeds in the headstock, with consequent reduction 
of initial cost. 

But we need not stop at a double voltage. Mr. 
Birkett, in a valuable letter which we published 
in our last issue, explained how by the use of three 
wires he was getting three voltages at his machines 
with a consequent range of speed which was highly 
advantageous. Precisely how this end was effected 
he does not tell us, but he informs us that the avail- 
able voltages were 400, 300, and 100, and since by 
using two generators in series, one generating at 300 
and the other at 100, he would have available the 
potential differences of each dynamo separately or 
the combined difference of the two, that is 400, a 
possible method is obvious. The plan is somewhat 
like that described a few years ago by Mr. N. W. 





602 


THE ENGINEER 


JUNE 16, 1905 


——— 
——— 








Storer, which, with one generator and two com- 
pensator coils, gave similar result. Mr. Storer, 
however, aimed higher, for by weakening the field, 
which Mr. Birkett very wisely does not do, he pro- 
vided four speedsat the motor. Intermediate speeds 
in either case have to be obtained in the usual way 
by rheostatic control. 

This method of transmission is so simple, and 
involves such small expense, that there is some 
cause for surprise that it has not come into more 
general use. Apart from its value in the driving of 
the lathe, the machine which comes first to mind 
in thinking of the uses of high-speed steels, it is 
clear that the desire, which is becoming daily more 
pronounced, of having variable speed planers would 
be met perfectly by a device of the kind. The 
planer does not require such a range of speeds as a 
lathe, because it has nothing to do with circumfer- 
ences ; but it usually works in three metals, brass, 
iron, and steel, and to be able to run the motor and 
the machine at suitable speeds for each metal with- 
out further mechanism would meet the requirements 
of the advanced manager. 

To one point of great importance in Mr. 
Birkett’s letter we may direct attention. He tells 
us that having noticed that much time was lost in 
the “idle’’ movements of the lathe—the running 
out of the reamer, for example—he fitted a simple 
switch mechanism, by which it was made possible 
to change suddenly from one speed to the other 
almost instantly, and hence gained considerable 
time. A moment’s thought will call to mind 
numerous cases where such a switch might be 
used with great economy, operated either by 
hand or automatically, and if such a device may be 
used by Mr. Birkett’s methods- without injury to 
the motor, we may expect to see it widely adopted 
in the future. The immunity in Mr. Birkett’s 
case is no doubt due to the fact that the poten- 
tial in the field of the motor is constant, the 
whole variations being obtained by charges in the 
armature voltage. We recall, for example, such cases 
as the cutting off the ends of lop-sided forgings or 
ingots of large size in a lathe which, during the 
greater part of each revolution, is obliged to travel 
idle but slowly. With such a device as that under 
consideration, it should be possible to hurry up the 
rotation during the greater part of the idle portion 
of a revolution. Let us, in conclusion, note Mr. 
Birkett’s remark that “there is not always the 
complete understanding between the machine shop 
authorities and the electrician, which might extract 
all the advantage from the electric driving system.” 
More, we gladly admit, could frequently be done 
with our electric systems, but the ordinary 
mechanical engineer cannot avoid the obvious 
remark that the physician fails to heal himself ; the 
electric driving of electric works is more complete, 
but it is rarely more efficient than that of engine 
works. 


CONTRACT SPEEDS. 


At the last meeting of the Institution of Naval 
Architects, Mr. Seaton said, in the course of a dis- 
cussion on his own paper—“ Margins and Factors 
of Safety’’—some very important words. “If 
what he had read in the papers was true, that the 
Victorian, which was designed, he thought, for 
17 knots, gave 19} knots on her trials, then he felt 
very sorry for the owners, as the efficiency of the 
ship running at the contract speed would be much 
less than when running at the higher speed; and 
as the turbines were consequently larger than they 
might have been for developing a maximum speed 
of 17 knots, the upkeep and working expenses were 
proportionately larger.’ The shipowner, as a rule, 
congratulates himself when he gets more than the 
contract power. Mr. Seaton’s argument that the 
game may not be worth the candle has so much 
force that it deserves more consideration than it 
received at the time it' was put forward. 

The question involved may be divided into two. 
In the first place, is it a bad thing to have engines 
too large for their work? In the second place, is 
the fact that a ship has made a knot or so more 
than the contract speed to be taken as absolute 
proof that her engines are too big? We may deal 
with the last question first, because little need be 
said about it. It must be kept in mind that no one 
knows beforehand what the speed of a given ship 
will be within somewhat wide limits, unless she is 
one of several all alike, and the performance of her 
predecessors is quite well known. The part played 
by the propeller is of the utmost importance. The 
Victorian, for example, might with the same power 
perhaps have made a knot more or a knot less, the 
speed being settled by her propellers, and by no 
other condition. It by no means follows, therefore, 
that her engines were purposely made too big in 
order to get a high measured mile speed. We do 
not say that they are not too large, but only that 





nothing has appeared to prove that they are as a 
result of a mistaken policy on the avers part. 
That is to say, if they are larger than is necessary, 
the fact is due more to a mistake in the design of 
the propellers—in this case a happy mistake-——than 
to any other cause. The ship has exceeded her 
contract speed because her propellers were better 
than was expected; and the lesson will not be 
forgotten in building another boat. We do not, of 
course, say that this explains the circumstances ; 
but we do say that it is quite an admissible hypo- 
thesis. The performance of the Victorian, how- 
ever, in no way affects the soundness of Mr. 
Seaton’s argument. A higher measured mile speed 
than that asked for is by no means certainly a 
distinct advantage gained by the shipowner. It is 
well known that in so far as the turbine is concerned 
there is one speed at which it will be more 
economical than at any other speed, greater or less ; 
and what is true of the turbine is true of the reci- 
procating engine, but not to the same extent. Only 
the most economical performance can be secured 
when the power developed by the engine is that 
which best suits it. This brings us to the first part 
of our question, is it certain that it is a bad thing 
to have engines too large for their work ? 

Before we can answer this question to good 
purpose, we must clearly understand what “too 
big’’ means. Broadly put, an engine is too big if, 
in order to keep the ship from going too fast, the 
engines have to be worked with such extreme grades 
of expansion that the low-pressure cylinder has little 
or nothing to do. Cylinder condensation then 
becomes very profuse, and steam is wasted. But 
the ratio of expansion is settled by two or three 
conditions which, in the case of the ordinary 
merchant steamer or ocean tramp, are constantly 
varying. In certain trades, as, for example, between 
England and the Baltic ports, a ship which steams 
10 knots may be able to run a cargo, say from 
Cronstadt, which a nine-knot ship could not because 
of the ice. The 10-knot ship gets an extra run into 
the season’s work. The faster the ship the greater the 
number of voyages she can make in a given time. 
Much consideration has been devoted to this point, 
and shipowners have arrived at very definite ideas 
as to the most economical speeds for particular 
routes. On one trip eight knots may be the more 
economical ; on another trip nine knots may be the 
better. It is evident that engines which could only 
drive the ship at eight knots would not be satisfac- 
tory if nine were wanted, and the shipowner will 
have to take the risk and provide too much power 
rather than too little. Again, the time of year and 
the route have to be considered. With adverse 
winds it may be necessary to drive the engines as 
hard as they can go, in order that a low-powered 
ship may make any headway atal]. Within limita- 
tions, therefore, the shipowner need not be alarmed 
if the engine builder gives a little more than that 
for which he bargained. 

There is another side of the picture, however. 
When we come to deal with ships of great power, 
like our Atlantic liners, which are intended to steam 
at a fixed speed, it is a great mistake to put in 
engines and boilers too large for their work. No 
doubt it is a pleasant thing for the builder to read 
that his ship exceeded the contract speed by a knot 
or so, and the contract power by several hundred 
horses; but the shipowner need not congratulate 
himself. Mr. Seaton is quite right. The unneces- 
sary extra power only means loss of money in the 
long run. The best commercial result will be 
secured when the engines are worked up to just 
that power which best suits them, and this is, no 
doubt, the reason why we find now and then that 
particular ships give excellent results with engines 
which are apparently too small. If ample boiler 
power is provided, then engines too small will cer- 
tainly prove more economical than engines too 
large, and this not only in fuel, but in first cost, 
and the outlay on upkeep. It is quite a mistake 
to imagine that because a pair of marine engines 
are apparently hard worked, they will cost more for 
repairs than a pair of larger engines. The whole 
difference is that in the small engines the average 
cylinder pressure will be a little greater, or the 
speed a little higher, than with the large engines. 
But these things do not affect a well made set of 
machinery adversely. 

We have not referred to the case presented by 
men-of-war, which have a normal cruising speed of, 
say, 10 knots and a maximum speed of double that. 
The difficulty of providing engines which will be 
fairly economical at both speeds is very great. It 
was dealt with at the last meeting of the Institution 
of Naval Architects by Mr. Herbert Rowell in his 
paper on “ The Russian Volunteer Fleet.’ We have 
here a number of vessels which are intended to 
trade at one speed, and yet must be always pre- 
pared to run at another speed much higher. Taking 
one of these vessels, the Smolensk, we find that at 





full speed her engines indicate mg 16,000 horse. 
power, giving her a speed of over 20 knots, while at 
her trading speed of 13-5 knots she indicates on| 

4000 horse-power. Her engines were made under the 
patents of Mr. Philip Watts and Mr. Sandison. Each 
engine shaft has six cranks and the six cylinders are 
arranged in two groups, high-pressure, intermediate, 
and low-pressure, and one group is disconnected by 
hanging up the connecting and valve-rods out of the 
way. The result is that the consumption per indi- 
cated horse-power is about the same, 1:74 lb., for 
either the less or greater power. About four hours 
are required to couple up, and as an equal time is 
necessary to get up steam in the extra boilers, not 
much time is wasted. The conditions are interest. 
ing, but they are, of course, quite distinct from 
those obtaining in the normal commercial marine. 


THE TESTING OF ELECTRICITY METERS. 


THE cases on record are not very numerous where 
disputes between London electric supply works and 
consumers as to the accuracy of their electric light- 
ing bills for the quarter have been taken into thie 
law courts for settlement. It is highly probable 
that, following the almost general example of gas 
consumers, comparatively few users of the electric 
light take the trouble to have their meters tested 
with a view to ascertaining their veracity as 
recorders of the energy used. As a general rule, if 
the bills on reception are found to exceed the antici- 
pations of customers, the latter indulge in a private 
and personal grumble and pay the sum demanded, 
and there the matter ends. If, however, the invoice 
amount appears to be less than had been expected, 
the consumers concerned congratulate themselves 
upon having been so economical in the use of light. 
Nevertheless, both classes of users carefully watch 
the progress of bills for the winter season and com- 
pare them with those for the remainder of the year, 
when the number of daily hours of lighting is less. 
On the other hand, there are to be found a few 
consumers, comparatively speaking, who are under 
the impression that they are overcharged, and their 
dissatisfaction manifests itself in the determination 
to see whether this is really the case or otherwise 
by requisitioning the services of the meter-testing 
station established by the London County Council 
under the Electric Lighting Acts and Orders 
affecting the metropolis. The number of persons 
who take advantage of the facilities afforded by the 
testing station is best known to the County Council 
and the companies and other electric supply under- 
takers in London, and it is also uncertain whether 
the supply works on their own account refer any 
disputed cases to the station for the meters to be 
tested by the official inspectors. What is, however, 
certain is that some users avail themselves of the 
right, as is shown by a statement of the results 
obtained in recent cases of the testing of meters at 
the Cranbourne-street station. 

The statement in question, which was recently 
issued by the Highways Committee, merely refers 
to eight instances which are regarded as typical of 
the “ more important” cases of overcharge shown 
to have been made either as the result of misreading 
or of the inaccuracy of the meter. In the first case 
the meter was over-read to the extent of 1000 units, 
and at the end of the subsequent quarter, and as an 
outcome of the first misreading, the consumer was 
charged for 9000 units, making a total overcharge of 
10,000 units. The second and fourth examples 
relate to the employment of 200-volt meters on 
100-volt circuits, but, as the readings were not 
divided by two, the consumers were charged double 
the correct amount during two quarters and three 
quarters respectively. In the third case a meter 
was under-read by 100 units on a consumer leaving 
a house and the supply being discontinued. When 
a fresh tenant took possession this misreading was 
taken as the basis of his consumption, and he was, 
therefore, overcharged by that number of units in 
his first quarter. The fifth instance deals with a 
consumer who had not been given the benefit of the 
maximum demaad system, and the sixth with a 
meter incorrectly marked by the makers, the error 
not being discovered by the supply company. Asa 
consequence, the user was charged twice the correct 
amount during the whole time the meter was 
installed, less the under-registration owing to the 
meter running slow, which, at the time of the test, 
was found to be 21 per cent. In the seventh case 
the meter was found to over-register the consump- 
tion by 72 per cent., while the last example refers 
to an over-reading of the meter by 100 units, an 
error which was subsequently acknowledged by 
the supply company. A preliminary inspection of 
the meter on the premises in the presence of a 
representative of the company concerned is made 
by the County Council inspector in all cases of dis- 
pated accuracy, and in this way over-readings are 

iscovered when compared with the last account. 
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In most cases the meter is subsequently removed 
for detailed examination, another meter being tem- 
porarily left in its place. 

The official statement in regard to the “more 
important” of the cases would be of greater value 
if it also dealt with the less important of the 
examples of dispute between consumers and supply 
com panies—if, in fact, it represented a summary of all 
ditferences settled by inspection and testing. We 
should then know whether, and, if so, under what 
circumstances, any consumers have escaped pay- 
ment for the actual amount of energy consumed in 
consequence of meters running slow, or for other 
reasons. Surely all contested cases have not demon- 
strated that the companies have always been in the 
wrong. Has there not been a single instance of a 
consumer using a larger number of units than has 
been recorded by his meter? To give eight typical 
examples, all against the supply companies, cannot 
be regarded as an impartial statement, unless it is 
definitely asserted that no offenders, innocent as 
they may be, have been discovered among the ranks 
of consumers. In these circumstances we fail to 
u Jerstand how, as it is said, “the Council will 
uppreciate from this statement the importance of 
the results secured from the testing of electricity 
recters.” et the whole truth be published, and it 
wl then be possible to judge the results at their 
real value, and to ascertain whether an annual test- 
ing station income of less than six hundred pounds 
justifies a yearly expenditure of over three times 
tbat sum on its maintenance. In the meantime, all 
that can be said from the eight typical cases is that 
makers have produced meters which are highly 
accurate recorders, and that the exercise of more 
supervision is necessary in regard to the readers 
employed by supply companies, whilst at the same 
time the results canrot fail also largely to bring 
forward the question of testing in connection with 
clectric supply undertakings outside the metropolis. 
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ELECTRICAL RESISTANCE OF STEEL. 


Tue May Bulletin of the Société d’Encouragement 
pour l'Industrie Nationale contains a short but 
interesting article upon the “Electrical Resistance 
of Steel.” Following up some experiments made 
some time ago by Monsieur H. Le Chatelier, the 
author of this article—Monsieur P. Mahler—has 
carried out a series of tests on specimens of steel 
containing varying amounts of carbon, manganese, 
sulphur, phosphorus, and silicon. Generally speak- 
ing he has established the fact—which in truth is 
what might have been expected—that the more 
impure the steel, the higher is its electrical 
resistance. For example, in one of his sets 
of experiments he took five test pieces, vary- 
ing from soft steel, with a breaking stress of 
40 kilos. per square millimetre of cross-section, to 
hard steel with a breaking stress of 70 kilos. The 
percentage of carbon varied from 0-16 per cent. to 
(62 per cent., and of manganese from 0:70 per 
cent. to 0°80 per cent. The observed resistance 
was 14°6 michrom-centimetres for the soft steel 
and 18:0 michrom-centimetres for the hard steel. 
M. Mahler found that the total resistance varied in 
accordance with the formula R = 10 + 70 4 
’ Mn; where C is the carbon, Mn the manganese, 
and 10 the resistance due to the iron and to the 
other impurities, such as sulphur, phosphcrus, &c. 
The 7 and the 5 for carbon and manganese were 
the figures which M. Le Chatelier had found in his 
experiments. The coefficient 10 has been found by 
M Mablef, and within the limits of his investiga- 
tions the formula appears to give the resistance of 
any steel of known composition very fairly nearly. 
There are discrepancies, which are sometimes on 
one side and sometimes on the other, but in a 
number of cases the calculated resistance was found 
to be the same as that which was obtained by measure- 
ment. Perhaps the balance lies rather in the direction 
of the coefficient 10 being somewhat high, but this 
error is certainly on the right side. The ability to 
estimate the electrical resistance of steels of known 
composition within a reasonable degree of accuracy 
is highly important having regard to the increasing 
use of steel rails for conducting electricity, and it 
would appear that in samples of metal known to be 
more or Jess oxidised or more or less gaseous, the 
actual resistance is less than what might be looked 
for if the above formula is taken asa basis. This 
means that, at any rate, the probabilities are that a 
calculation of the resistance is more likely to err on 
the high than on the low side. 


SIDE-SLIP. 


THE very qualification which has placed the 
pneumatic tire at the head of all other forms in 
resilience also, unfortunately for its users, renders 
it a treacherous medium when the roads are greasy, 


reason is that the elastic cover is incapable of 
penetrating the film which separates it from the 
road surface proper, and the object of inventors of 
non-slipping appliances may be either to interpose 
an artificial surface between the grease and the 
wheel, or provide the tire with projections 
which will cut through the film and grip the 
road. In the latter case it seems impossible to 
retain the full resiliency of the air-inflated tire, 
while the metal studs which are frequently em- 
ployed cannot fail to be injurious to road surfaces. 
The Cyclists’ Touring Club deserve the thanks of 
cyclists and motor car users for their recent 
attempt to bring to light some form of non-slipping 
device. In the competition which they are conduct- 
ing they have provided a sum of £400 to be spent in 
prizes and expenses for devices suitable for motor 
cycles, and the number of entries which they have 
received shows that many inventors are busy with 
the subject. Out of fifty-six entries over thirty 
appliances were put through a preliminary test in a 
building in Chelsea on Tuesday, the floor area of 
30ft. square having been treated with a mixture of 
soft soap and Thames mud. The motor cycles 
had to be ridden and make sharp turns on this 
surface, and, needless to remark, very few suc- 
ceeded in retaining a vertical position. Many of the 
appliances used, if ingenious, are quite impracticable. 
One of the most effective consists of a chain made 
up of wire links and placed on the tread of the tire, 
where it is held by the inflation of the inner tube. 
That the life of the chain would be short is obvious, 
but a greater drawback to the adoption of this chain 
seems to us to be the danger to the user should the 
tire be punctured, in which case the chain would be 
detached. Another inventor produced a tire made 
up of spiral springs secured all round the rim 
at the apices of the springs. The Clissold 
apparatus comprises two side wheels supported in a 
frame in front of the rear wheel, and capable of 
being brought into action by a turn of the handle- 
bar when a side-slip occurs. But the disadvantages 
of such an attachment are obvious. Other inven- 
tions tested included loose gaiters and straps pro- 
vided with metal studs. On the whole, it is to be 
feared that the trials, so far as they have gone, 
cannot be said to have been useful in solving the 
problem which its promoters had in view. The 
competition will, however, not have been barren of 
results if it only serves to stimulate inventors in 
their efforts to provide some improved form of tire 
covering which, while retaining the necessary 
resilience, will also be capable of giving a grip of 
the surface of the road underall conditions. 


THE ROTARY CEMENT KILN. 


THE annual report for the year 1904 of the Chief 
Inspector of Alkali, &c., Works, which has just 
reached us, bears ample testimony to the increasing 
favour in which the rotary kiln is held by cement 
manufacturers in this country. Still, this type of 
kiln is by no means so widely employed as it 
is in competing countries. Taking the south- 
eastern district as an example, there are only 46 
rotary kilns out of a total of 1516. However, 
twelve further kilns of this type were put to work 
last year, and there is very little doubt that the 
future will see a much greater development in this 
direction. Cement manufacturers are notoriously 
conservative. Many of them still prefer the older 
methods, which undoubtedly produce excellent 
cement, but there are others whom the sting of 
competition has driven to reconsidering their 
position, and who are endeavouring to meet the 
foreigner on his own ground and to fight him with 
his own weapons. Each year sees an improvement 
in the rotary kiln. It used to be urged against it 
when it was first introduced that it discharged an 
excessive quantity of black smoke with much solid 
matter in the form of fine coke particles. Now-a- 
days this difficulty appears to have been largely 
removed, at all events in certain cases. The combus- 
tion of the fuel can be made mucb more regular, and 
the heavier particles of solid matter can be arrested 
in cleverly-designed flues. The gases discharged 
from the chimney-tops are, in such instances, good 
in appearance, and diffuse freely, being mostly com- 
posed of water vapour, which disappears in a dry 
atmosphere, and leaves no visible trace of solid 
matter as a trail. As might be expected, an 
increased efficiency accompanies the absence of 
smoke, while the temperature of the escaping gases 
is reduced. This improvement has been partly 
brought about by increasing the length of the kilns, 
but better methods of drying, pulverising, and burn- 
ing the coal have, no doubt, helped in the matter. 
It is now proved that rotary kilns can be draughted 
by a shaft common to a group and yet be under 
perfect control individually, so that, if a change 


| increased. There would seem, however, to be room 
for improvement in many cases. All rotary kilns 
are not smokeless. Some of them, while working 
well generally, periodically produce outbursts of 
dark smoke. There appears to be no valid reason 
save expense why this should be so, for if one kiln 
can be made smokeless others can. Owners, 
though, unless compelled, would naturally be slow 
to expend further money on kilns yielding good 
cement simply because they occasionally smoked. 
They would require to be well persuaded that there 
was money to be saved in the long run by the 
increased outlay. 
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Steam Boilers: Their History and Development. By H.H.P. 
Pow.es, A.M.Inst.C.E., M.I.M.E. London: Archibald 
Constable and Co., Limited. 1905. 

Tue literature of boilers presents some features that may 

easily be regarded as puzzling. Shelves are lined with 

books on boilers, written in England, America, France, 
and Germany. Why shou'd the writing and publishing 
of treatises on steam generators continue? What useful 
purpose can any book now given to the world serve that 
has not already been served by its predecessors? It 
appears to us that the reason lies in the fact that no other 
scientific or technical book can be written so easily. No 
particular skill is needed; no special knowledge of any 
kind. A good compiler who will take pains and possesses 
patience can write as good a book on boilers as 
any yet published. The subject is enormous; so are 
the sources of information. A dozen different quarries 
can be run to death. There is combustion ; there is the 
strength of materials ; there are riveted joints ; the quality 
of steel; circulation, superheating ; explosions, corrosion ; 
we need not extend the list. Chapter after chapter may 
be written about these things. It is true that it is prac- 
tically impossible to say anything concerning them that 
has not been said before; but this does not appear to act 
in any way as a check on either author or publisher or 
purchaser, and so books follow books, until it is a weari- 
ness of the flesh even to glance at them. What is the 
use of them? What purpose, good, bad, or indifferent, 

is the test to serve? Why is it that there never is a 

last ? Why should each be followed by yet another? We 

give the riddle up; we cannot solve it. 

We are convinced, nevertheless, that there is room for 
a book on the generation of steam, with the construction 
of boilers as ancillary to the process. Possibly the kind 
of book which we have in mind will never be written ; 
possibly what we have said will induce someone to take 
the subject up and treat it on novel lines. But this is a 
digression; we must keep to things and books about 
boilers as they are, and not as they might be. Mr. Powles 
has confined his attention to the history and develop- 
ment of steam boilers. The book is large and well 
illustrated. We cannot see, however, in what way the 
historical portion is better worth reading than that supplied 
by N. P. Burgh’s “ Practical Treatise on Boilers and Boiler- 
making,” published by Spon in 1873. So far as early his- 
tory is concerned, Burgh’s book is far more complete in 
every respect than that of Mr. Powles ; who has, however, 
added some of the history of boilers during the last thirty 
yearsorso. We take it for granted that our author is dis- 
posed to regard his book as so far complete in itself that no 
other need be read; but he may rest assured that those 
interested in boilers have not waited unti] now to form 
some acquaintance with the history of the steam boiler. 
The first half of the volume before us is simply useless ; 
it has been written over and over again. 

In the second half we have descriptive particulars of a 
very large number of devices for making steam, more or 
less modern, which are not without a certain amount of 
interest, while the particulars given of them may perhaps 
serve to prevent inventors from re-patenting old devices. 
But even here much space is wasted. Why should the 
story of the failure of the Howard water-tube boiler be 
told again, for about the tenth time? In writing about 
Yarrow and Thornycroft boilers, nothing is said that the 
world is not quite familiar with already. In a condensed 
way, more or less handy and accessible, information has 
been got together concerning recent motor vehicle boilers, 
which may be found useful. 

It is at once difficult and useless to criticise this book. 
There is nothing in it to which exception need be taken, 
nothing worthy of particular praise. As a compilation it 
is very well done, but it is not in any shape or way a 
helpful treatise on steam boilers, their construction, or 
their use. The subject has been worked to death on the 
old lines. The account of Mr. Yarrow’s remarkable 
experiments in circulation, made in 1896, which will be 
found on pages 226 e¢ seq., is worth much more than all 
the rest of the volume put together. Who will pursue 
this inquiry? Who will investigate the behaviour of 
heated water in moving through small pipes? It is not 
by any means generally known that raising the tempera- 
ture of water materially retards the velocity of discharge, 
and this long before the condition of ebullition has been 
reached. The bearing of this fact on circulation in water- 
tube boilers may be very important. So far as we can 
see, no one outside of Germany has paid the least atten- 
tion to the phenomena as yet. 





The Graphic Methcds by Influence Lines for Bridge and Roof 
Computations. By Wriut1am H. Burr, C.E., and Myron 
S. Faux, Ph.D. New York: John Wiley and Sons. 
London : Chapman and Hall, Limited. 1905. 

Tue method of influence lines in the determination of 
the stresses in all types of trusses is a special application 
of the principles of graphical statics. An influence line 





from older to newer appliances were contemplated, 





as after a slight shower of rain. The practical 








the number of chimneys need not necessarily be 





is defined as a line showing the variation in any function 
at any section of-a beam, or in any member of a truss, 
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caused by any load moving along such a beam or truss. 
It is evident that such lines can be used to indicate the 
position of the moving load, giving rise to the maximum 
reactions, shears, and moments in any structure, and it 
is for these purposes they are employed. Other modes 
of solutions, such as the algebraical, and that of moments 
or sections, have been taken advantage of, either as aids 
or proofs, in several of the examples adduced. Some 
readers will probably prefer the simple equation (1), for 
the value of the reaction, involving arithmetical calcu- 
lation only, to the somewhat complicated and 
confusing diagram dealing with influence lines for 
the reactions of a series of concentrated loads. In 
Chapter II. numerous examples are given of this method 
when applied to simply supported bridge trusses. We 
cannot endorse the statements made in the preface 
respecting its simplicity and quick and eminently practical 
character of computing stresses in all forms of trusses. 
In treating of influence lines for the web members of 
double intersection trusses, its complexity, tediousness, 
and inelegance are very apparent. The line, or rather 
the succession of lines obtained in the figure, consists of 
eight abrupt angles, and contains half the letters of the 
alphabet. One instance will suffice. In the case alluded 
to “the final influence line is therefore M! a! b' c! Q' e! 
R' gi h i} ; k! N},” 

The contents of the present volume deal only with 
statically determinate structures, including the three- 
hinged arch and the cantilever. It is some years since 
so much importance was attached to these - types, owing 
to their possession of this theoretical desideratum. There 
are more modern two-hinged than three-hinged arches, 
and the cantilever system grew into favour, not for the 
reason above mentioned, but on account of the facilities 
that principle afforded in construction for building out. 
It is admitted, in discussing the moments in three-hinged 
arches, that the graphic determination of the reactions is 
not as simple as the analytic. Consequently it is more 
convenient to employ a combination of the two methods. 
It is not infrequent to employ the system of sections or 
moments in this manner, in conjunction with that of the 
reciprocal stress diagram. An instance is given in the 
first chapter in determining the stresses upon the Fink 
roof truss, where at a couple of panel points there are 
more than two unknown quantities. The volume con- 
cludes with a detailed design of a railroad bridge, accord- 
ing to the practice of American engineers. 

Regarded from an academical point of view, the volume 
has its merits. It is essentially a book for the class- 
room and for the students engaged in it. The authors 
arrive at a correct conclusion in stating that it is becom- 
ing more the custom in bridge design to obtain an 
equivalent uniform loading for every span length and 
conditions, and add that, when once calculated and tabu- 
lated, they may be applied to all influence-line work. 
In Italy, Austria, Prussia, Russia, and Switzerland 
there is a general tendency to use equivalent uniform 
loads for determining the shearing stresses, based upon 
the simple principle, which consists in making the live 
load depend on the length loaded, and not on the span. 
It may be accepted that the method of uniformly dis- 
tributed loads furnishes the simplest means of estimating 
the effect of moving loads. For this purpose, the means 
supplied by graphic statics are, either in themselves, or 
in combination with other methods already mentioned, 
sufficient for the solution of all practical problems con- 
nected with engineering structures and the loads imposed 
upon them. This remark does not apply, or at least 
with the same fidelity, to other types of bridges than 
those resting upon two free supports. In the treatment 
of the three-hinged arch we do not find any allusion to 
temperature stresses. It is possible that they are re- 
garded as non existent. This conclusion, which is widely 
recognised, is nevertheless inexact. The central pivot is 
certainly free from stresses of this character, but they 
obtain, under certain conditions, in portions of the arch 
situated between the crown and springings. They are, 
moreover, of too much importance to be considered as 
negligible quantities in the calculations. It may be here 
stated that the subject of influence lines has been very re- 
cently and fully discussed in a paper by M. Léon Descans, 
Ingenieur des Ponts et Chaussées. The communication 
is of a purely theoreticul nature, bristling with equations. 
In several instances “ fictitious forces” are introduced, 
which, it is admitted, are devoid of all practical interest, 
and, it might be said, of utility also. 

The application of influence lines to statically indeter- 
minate structures, such as two-hinged and tixed ended 
arches, swing suspension bridges, and certain types of 
cantilevers, will appear in another volume. 


An Introduction to the Design of Beams, Girders, and 
Columns in Machines and Structures, with Examples in 
Graphic Statics. By Wu. H. Atherton, M.Sc. London: 
Griffin and Co. 

In the preface the author states that his book is intended 
to be introductory in its aim and scope, but that, so far 
as he pursues the subject, he has aimed at going to the 
root of the matter. A careful perusal of the seventeen 
chapters into which it is divided inclines one to say that 
on the whole it bears out this intention very well, though 
some chapters are so good as to make others seem of 
rather inferior merit. For a student who wishes to 
understand the why and wherefore of the formulz he is 
called upon to use the book is excellent, and will well 
repay study; it is plentifully besprinkled with illustra- 
tions, and should suit the rising body of technically 
educated students very well. 

The older generation of draughtsmen will, perhaps, not 
be sc pleased to welcome it. Mainly, it treats of 
moments of resistance and inertia, of section moduli, 
and all the other new terms which the last decade had 
seen rise to such prominence. Men wedded to the old- 
fashioned methods of designing cannot be expected to be 
enthusiastic about terms which, if they would under- 
stand them, involve them in a refurbishing of rusty 
mathematics and much consequent vexation of spirit. 





Yet if we would move with the times we must accelerate 
our old time paces, and, provided one has a smattering 
of mathematics, this book will be a very handy help. 

At the same time, the author, despite his own practical 
drawing-oflice experiences, forgets somewhat that the 
ordinary draughtsman does not usually soar higher than 
a knowledge of the simple rules of arithmetic take him, 
and in so far the mathematics used might have been, in 
some cases, a trifle more simple even than he has made 
them. 

We may single out Chapters V., VII., and VIII. as 
being very good and clear, and the simple arithmetical 
methods of locating the neutral axis and finding the 
moment of resistance of any section are qui‘e the best 
ways in which we have seen hens presented. Chapter IX., 
on shearing force and bending moment diagrams, is rather 
complex for the raw student, and this might with 
advantage have been more fully explained. Fig. 112, for 
instance, will take much more explanation than is given 
to make the average student understand it. The chapters 
on braced girders and stress diagrams, and the strengths 
of columns, are too condensed to be of use except to 
those who already know something of them. 

We do not agree with the author when he states that 
plate girders are best for spans under 60ft.; more often 
than not they are best for.spans much greater than this. 
So far as cheapness of construction goes, a well-designed 
plate girder is often good up to 200ft. spans, though this 
is usually looked upon as being the limit of their useful- 
ness. Personally, we should be inclined to say that plate 
girders have been unwarrantably abused in the past, and 
that they can be used to much ‘advantage in most 
ordinary cases up to quite 100ft. span. 

The book is most suited to students of machine design, 
and the various numerous practical examples interspersed 
through the text are better than are usually given in 
similar books. Beams for almost any type of machine 
could be rationally designed by a study of what is given; 
it is a commendable feature, and the author is happy in 
his choice in almost every instance. The drawback, 
which can easily be got over in the future, is that much 
of the figuring in the illustrations is blurred and indis- 
tinct, and so takes time to decipher. Illustrations such 
as Figs. 169 and 170 are more showy than useful, and 
might well be omitted. Another curious point is that in 
the instances of bridgework which the author gives he 
quotes old works such as the Crumlin Viaduct, Black- 
friars and Charing Cross Bridges, &c., and enlarges a little 
on their construction. Whilst these are notable works, 
and well repay study, yet if they were to be rebuilt in 
these days, there is no. question but that radical changes 
would be made, and it makes one wonder whether more 
modern instances could not be found to enforce recent 
developments. The original 9in. wide compression 
flanges of the main — and the cast iron lateral 
clasp, &c., of the Crumlin Viaduct, for instance, would not 
now be repeated, although they, of course, stand as a 
monument to the enterprise of the times when they were 
built. We might not now make better bridges than these. 
but unquestionably we should make different ones. 


Problems of the Panama Canal. By Brig.-Gen. Henry L. 
Assor, U.S.A., retired. New York: The Macmillan Com- 
pany. London: Macmillan and Co., Limited. 1905. 

A CONSIDERABLE portion of this volume might not be 

improperly described as an apologia for the incorporation 

and work of the Compagnie nouvelle du Canalde Panama, 
which inherited, in 1894, the then remaining assets and 
responsibilities of Ferdinand de Lesseps’ unhappy enter- 
prise. Owing to his close associations with this company, 
as member of the advisory international committee of 
engineers, one of the commission of five to whom (in 
accordance with the decree of the French Legislature) all 
the company’s proceedings were submitted for review, and 
later as consulting engineer, specially charged to continue 
the study of data relative to climatology and the Chagres 
River, General Abbot speaks with unquestionable 
authority. It is, consequently, not ungratifying to 
note that his views very closely coincide with 
those expressed in Tue ENGINEER during the period with 
which he deals. Of particular interest, as contributions 
to the history of the question, are General Abbot's 
references to the original intentions of the second French 
company, and the series of events and overpowering con- 
siderations which compelled their modification and led to 

the transfer of the properties to the United States at a 

price undeniably much below their intrinsic value. Sub- 

sequent chapters are devoted to a comparison of the 

Nicaragua and Panama routes; the topography, geology 

and climate, and resulting health conditions of the isthmus 

of Panama; the problems connected with the regulation of 
the Chagres River and the disposal of the rainfall above 

Bohio, and the more prominent projects for the comple- 

tion of the canal which at present claim public attention. 

Owing to the author's position among hydraulic engineers, 

and the large measure of attention which he has given to 

the Rio Chagres and the rainfall in their relation to the 
canal enterprise, General Abbot's latest contribution to an 
understanding of these factors is both timely and 
valuable. He roundly condemns the proposed : at 
Gamboa, and, as might be anticipated, gives an unquali- 
fied vote, supported by powerful arguments, in favour of 
the construction of a canal equipped with modern locks 
and planned to take advantage of all the desirable 
elements offered by natural conditions. Such a canal, in 
his opinion, would be greatly superior, even from the 
point of view of safe navigation, to the newly-revived 

scheme of a sea-level waterway, possessing “only a 

sentimental merit due to the imagination of M. de 

Lesseps.” 

Gold Dredging. By Captain C. C. Loncrivay. 
The Mining Journal, 46, Queen Victoria-street. 
Medium 8vo. Pp. 194. 

Tue application of dredging to gold mining operations has 

developed so remarkably since New Zealand showed what 
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could be done in the way of modified hydraulic mining, 
that it is well to get in one volume particulars of various 
enterprises and methods, and in this direction the volume 
before us will fulfil a useful purpose, more especially ag 
there seems every prospect of the application of dredging 
becoming more and more extended as its merits 
and advantages become still further appreciated. For, 
as is, in fact, pointed out in the book, the dredge is no 
longer confined to rivers, but can now be employed in 
flats with or without much water, inasmuch, as in the 
latter case the dredge, by the removal of gravel, cuts a 
channel for itself, as in paddock dredging, and it has the 
advantage over hydraulic working in requiring less water, 
having no tailings to dispose of, in not necessarily damag- 
ing the surface of the ground to such a great extent, 
and also in that it can be worked by any power suitable 
for driving prime motors. In fact, the nature of the 
material workable by dredges is of the widest variety, 
In New Zealand it is even proposed to work a beach site 
above high-water mark by dredges mounted on wheels 
and travelling on rails. 

The book covers the whole range of dredging practice, 
and is divided into thirty-one sections, called chaptera, 
ranging from little more than seven lines in length 
upwards. In an introduction a few obsolete machines 
are disposed of; then follow chapters on the character 
and construction of different types of dredgers ; the opera- 
tions and apparatus involved in separating and saving 
gold and in disposing of waste are considered. The 
selection, prospecting, and valuing ground, the cost and 
difficulties of dredging, amongst other matters, receive 
attention, and there is a list of gold dredging companies, 
and an index. 

The treatment is rather strange. There is generally 
just a brief general note explanatory of any operation or 
machine, and then further detail is given in the form 
of a quotation from a newspaper, magazine, Govern- 
ment or other report, the source being rigorously and 
exactly acknowledged. In fact, one is struck by the 
author’s modesty, honesty, and generosity, for while not 
intruding his own views unduly, he unearths many 
a name that would have remained obscurely buried in 
blue-books and elsewhere, and exposes it to the full 
glare of his pages as an authority for some statement or 
anotber. The illustrations are numerous, and in most 
cases interesting and appropriate, but the description in 
many instances has eluded our search. The book is well 
produced, and should prove useful to those desiring 
information on the title subject. 


SHORT NOTICES. 

Twenty-six Graduated Exercises in Graphic Statics. By 
Alexander, M. Inst. C.E.I., and A. W. Thomson, D.Sc. 
London: MacMillan and Co., Limited. Price 10s. 
An exceptionally good and useful work on graphic statics, 
which deals fully with the subject. After giving a compre- 
hensive essay on the theory and also the method of working 
the problems out graphically, the authors give a series of 
examples with their solutions. On the right-hand page an 
outline of the same problem is drawn, and the student is 
required to determine the forces and reactions, &c., for 
himself. All instructions are clearly given. The size of the 
page is about 18in. by 14in., so it will be seen that there is 
ample room to make a neat and accurate drawing. We 
cannot give a full list of the contents in the space at our 
disposal, but the following selection will serve to show the 
nature of the work:—Roof frames; compound trusses ; 
retaining walls; foundations for retaining walls; arched 
steel pen Fg both hinged and fixed at the springings; com- 
bined uniform live and dead loads on a girder; diagram of 
maximum bending moments for a locomotive crossing a 
girder; and the masonry arch. We are pleased to see that the 
‘* square root method *’ of determining the maximum benc- 
ing moment of a beam is given. This method, which has 
only been recently introduced, will be more extensively used 
when it is better known. 

Concrete Steel. By W. Noble Twelvetrees. London: 
Whittaker and Co. Price 6s.—The subject of concrete steel 
is one of growing importance, and, up to the present time, 
there have not been many English text-books written on the 
subject. That under consideration is a small book, which 
gives much useful information with regard to concrete steel 
construction, and will be welcomed by those who have not 
yet studied this method of construction, and by others who 
wish to extend their knowledge of it. After briefly stating 
the properties of concrete and steel, the author discusses the 
theory of concrete steel beams, and their design. He then 
explains the necessity for considering the shearing stresses in 
beams, and, continuing, shows how the necessary calculations 
must be made. - In the next three chapters a description is 
given of braced girders, typical forms of beam girders, and 
floor design. Concerning the latter the next chapter gives 
the working stresses and building rules for beams and floors. 
The remarks made on foundations are interesting and instruc- 
tive. The mathematics used throughout the book are quite 
simple, and numerous illustrations accompany the descriptive 
matter. 

Properties of -Steel Sections: A  Reference-book for 
Structural Engineers and Architects. By John ©. Sample. 
New York : McGraw Publishing Co., 114, Liberty-street. Price 
3 dols.—The book consists of the compilation of a number of 
tables which enable the designer of steel structures to obtain suit- 
able sections without the necessity of making laborious calcu- 
lations. Thecontentsinclude tables which give the momentof 
inertia and radii of gyration of the various sections generally 
adopted, Values are also given for sections which have been 
selected from some of the largest buildings and bridges in the 
United States. Data are included regarding unit sttains, and a 
summary of compression formuleis given. Other information 
comprises safe load on columns, stress due to weight of section, 
net values of sections, the design of plate girders, whilst 
timber columns, beams, and flooring are also considered. 
The book contains a quantity of information that will, no 
doubt, be appreciated by designers of steel structures. 





BOOKS RECEIVED. 
The Locomotion Problem. By Charles Bright. 
P. 8. King and Son. Price 1s, net. 


Scotland’s Industrial Souvenir. co Alan J. Woodward. 
Derby: Bemrose and Sons, Limited, Midland-place, 
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JAMES MANSERGH. 


Wr much regret to have to record the death of Mr. 
James Mansergh, which took place yesterday morning, 
at his house in Fitzjohn’s-avenue, Hampstead, N.W. By | 
his death the engineering world has lost one of its most 
prominent and respected figures. It is not too much to 
say that Mr. Mansergh’s name is known to civil engineers 
throughout the wor d. He was born in Lancaster on 
April 29th, 1834, and he was therefore in his 72nd year at 
the time of his death. He was the second son of Mr. John 
Burkit Mansergh. His education was received locally, and 
at Preston and Queenwood, Hants, no particular pains 
it would seem being taken to develop any engineering 
aptitude the boy might have shown. One of his 
schoolfellows ab Queenwood was Fawcett, afterwards 
the blind Postmaster-General. Dr. E. Frankland was 
science master, and John Tyndale teacher of mathe- 
matics and surveying. At the age of 15, however, he 
was started upon life as a surveyor’s apprentice, 
the firm to which he was indentured being that of 
Messrs. McKie and Lawson, in his native town. Here 
he was able to get an experience particularly useful, in 
that it was varied, and almost at the first he was given 
an insight into the very work in which he was in late 
years so well known. For instance, his principals under- 
took while he was with them a considerable amount of 
work in connection with the local 
waterworks, and young Mr. Mansergh 
was put to work in levelling, setting 
out, measuring up, and constructing 
for the Little North-Western Railway, 
of which Mr. McKie was the resident 
engineer. At the close of his ap- 
prenticeship in 1855, Mr. Mansergh, 








Bill, which provided for the incorporation of twenty- 
three local authorities’ districts with the City of Mel- 
bourne. The Bill became law, and the works were pro- 
ceeded with, and the scheme has been carried out almost 
in its entirety as recommended at a cost of about 44 mil- 
lions sterling. Other important work which Mr. Man- 


sergh advised upon out of the United Kingdom included | 


sewerage or water-supply schemes for Cape Town, Port 
Elizabeth, Buda-Pesth, Antigua, Philadelphia, Malta, 
Singapore, Naples, Toronto, and Colombo. 

Some idea of the great call upon Mr. Mansergh’s ser- 
vices, extending over a large number of years, may be 
gained from the fact that he acted altogether for 360 
municipalities. The recital of these in this article would 
serve little purpose, but it is interesting to note a few of 
greater importance — Southampton, Derby, Lincoln, 
Reading, Burton-on-Trent, Southend, Plymouth, Darling- 
ton, Southport, Windsor, Middlesbrough, Stockton-on- 
Tees, St. Helens, Halifax, and Edinburgh. With the ex- 


| ception of the Birmingham scheme, perhaps the most | 
|important waterworks which Mr. Mansergh has under- 


taken are those for Stockton and Middlesbrough, consist- 


ing as they do of five service reservoirs, the largest hold- | 


ing 220 million gallons, a new pumping station, 40 miles 


of gravitation conduit, filter beds, and three storage reser- | 


voirs, varying in capacity between 420 and 1300 million 
gallons, and utilising the rainfall on 30,000 acres of the 
upper watershed of the river Tees. Some of these works 


| Melliss, to devise another plan, and this received the ap- 
| proval of the Local Government Board, but was defeated, 
however, in Parliament. 
| The Thames Conservators in 1879 retained Mr. Man- 
sergh in their arbitration with the Metropolitan Board on 
the question of the obstruction to navigation caused by 
mudbanks in the Thames near its two sewage outfalls, 
while in 1883 he was one of the principal witnesses for 
the City of London before the late Lord Bramwell’s 
Commission on metropolitan sewage discharge. For this 
important inquiry Mr. Mansergh got together a very 
large amount of information as to the condition of the 
river, and the tidal volume under different conditions 
between Teddington and Southend. The Commission 
did more than hear his evidence, they requested him to 
lay before them his views as to remedial measures, and 
it is a noteworthy fact that he suggested the mode of 
treatment which was afterwards adopted in principle. In 
1885 Mr. Mansergh got out a scheme for carrying the 
sewage of the lower Thames Valley district, i.c., from 
| Barnes to Hampton, and of the growing suburbs on the 
west and north of the metropolis and of the Lea Valley 
to works of precipitation at Mucking Flats, at the head 
| of Sea Reach. 

With such a wealth of experience and scientific know- 
ledge in his brain, it is the greatest pity that technical 
and engineering libraries have no books on their shelves 
from the pen of Mr. Mansergh, but he gave publishers no 

work in his lifetime, neither has he 
left behind collated results of his great 
practice. On more than one occasion 
he was heard to express regret that 
his great pressure of work would not 
give him a spare moment for this 
occupation. 

Mr. Mansergh’s work in all parts 








then at the age of 21, went to 


Brazil as contractor's engineer and as 


district agent for the railway forming 
a link between Rio de Janeiro and the 
interior of the South American State 
—the Dom Pedro the Second Railway. 
He was one of four employed on this 
work, and tough work it proved for 
such a youthful head. His three 
companions fell victims to yellow 
fever, two dying and the third being 
invalided home. He alone was left, 
and took all the trial sections for this 
line, consisting of about 200 miles, 
mostly in thick, virgin forest. For no 
less than three and a-half years he 
remained at his post, all the engi- 
neering work being done by the con- 
tractor’'s people, and when he left for 
Hngland the first fifty miles was 
completed. 

\ partnership with his late master, 
Mr. McKie, was entered into on his 
arrival home, and here again Mr. Man- 
sergh specialised in the kind of work for 
which his name will always remain 
famous. It is of particular interest to 
remember that they laid out at this 
time the first sewage farm ever seen 
in England, viz., at Carlisle. They 
also carried outa very heavy and diffi- 
cult contract for main sewerage works 
at West Ham, and Mr. Mansergh after- 
wards admitted that this proved to 
him personally a sore financial burden. 
His Brazilian savings soon faded away, 
and he had to borrow money from his 
father, which seemed to disincline 
him afterwards to the responsibilities 
of a contractor. In 1860 the partner- 
ship was dissolved, and he then became 
contractor’s agent for Messrs. John 
Watson and Co. This firm employed 
him first on the Mid-Wales and next 
on the Llandilo and Carmarthen Rail- 
ways, Mr. Mansergh undertaking on 
the latter railroad the setting out of 
the line, and practically all the work 
usually done by a railway engineer. 

One might almost say that it was his employment on 
the Mid Wales Railway which was responsible for the 
new water-supply works for Birmingham. For it was his 
realisation of the enormous advantages of the Klan and 
Caerwen Valleys district as a watershed for the Bir- 
mingham water supply which led him to call Mr. R. 
Rawlinson’s attention to it in 1870-1. Mr. Rawlinson 
was at that time reporting to the Waterworks Company 
of Birmingham, and Mr. Mansergh’s firm were engaged 
by him to make the necessary surveys and investiga- 
tions. In 1890, when the Water Committee of the 
Birmingham Council asked for advice of Mr. Mansergh, 
the same scheme was outlined to them, and this was the 
birth of the great works completed last year. To arrive 
at his conclusions, Mr. Mansergh made an exhaustive 
study of the valleys and the country between them and 
Birmingham. We have so recently dealt at length with 
the engineering features of the work actually planned and 
carried out by Mr. Mansergh that we need not here 
further refer to them. 


Mr. Mansergh’s report to the Government of Victoria 
upon a complete system of sewerage for Melbourne 
deserves mention among the achievements of a busy life. 
Seven tentative schemes were drawn up by him, and the 
area dealt with was 138 square miles, as compared with 
119 square miles, the area of the County of London. 
The schemes provided for a population of over 1,600,000, 
and a volume of sewage proper equivalent to that of 
two and a-half times that number of people in England. 
This is one of the largest schemes of the kind ever 
designed. While in Melbourne Mr. Mansergh advised 
the Premier very fully on the draft Metropolitan Board | 





of the world will stand, however, as a 


sient monument to his memory. He was 
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are still in course of construction, and will probably cost 
close on to a million and a-half. In 1876, when the Bill 
for this scheme came before Parliament it seemed that 
sanction would not be gained for it. It was the first case 
of the compulsory purchase of a water company’s under- 
taking by a municipality, and the fight which took place 
over this principle, and the details of the scheme in the 
Committee rooms at Westminster, lasted no less than 
forty-two days. This was at the time a record, and it 
was very creditable to Mr. Mansergh that after such a 
struggle his suggestions should win the day. 

Mr. Mansergh was no stranger to the Houses of Parlia- 
ment, and it is an extraordinary fact that his appearances 
before Committees of both Houses for the purpose of 
giving evidence reached the enormous total of 700. So in- 
timate was his knowledge of the intricacies and problems 
connected with large water-supply schemes that he was 
made a member of the Royal Commission on Metropolitan 
Water Supply, presided over by Lord Balfour of Burleigh 
in 1892-3, and he was also sole engineering advisor to 
the Local Government Board in connection with the 
London Water Transfer Bill. Mr. Mansergh’s knowledge 
of the condition and features of the Thames Valley must 
have been very extensive, as he was more than once 
commissioned in connection with work over this area. 
In 1878 he prepared, by special request, a scheme for the 
sewerage of the lower Thames Valley drainage district, 
which comprised twenty separate local authorities and an 
area of 28,215 acres, and for this was awarded one of 
three premiums given. The accepted scheme being re- 
i by the higher authority after a very long inquiry, 

e was instructed in 1888, in conjunction with Mr. J. C. 





Sad elected to the Council of the Institu- 


tion of Civil Engineers in 1885, and 
was president during the year 1900-1. 
On the death of Sir Frederick Bram- 
well in 1903 he was made a member 
of the Advisory Board of the Institu- 
tion’s Council in his place. He was on 
the Council of the Institution of Me- 
chanical Engineers, and a Fellow of 
the Royal Society. 

He was elected an honorary freeman 
of his native borough—Lancaster—in 
1903, being only the fourth thus 
privileged. He was also High Sheriff 
of Radnorshire in the year 1901-2, 
and since December, 1902, he was a 
justice of the peace for that county. 

Mr. Mansergh will be sorely missed 
by a wide circle of personal friends. 





NEW DREDGER FOR DUR- 
j BAN HARBOUR. 


Dursan, the chief port of Natal, with 
its , patural bar-—which, after storms 
especially, because of the vast quantities 
of sand deposited, requires constant 
attention from the dredging fleet already 
possessed by the Natal Government—is 
about to be enriched by a new sand 
pump dredger, of greater capacity than 
any yet built by Simons and Co., Ren- 
frew, who have supplied practically all 
the dredging fleet in operation at this 
important port. The vessel in question 
is the Cetus, having a hopper storage of 
3000 tons, and a working capacity 
superior to that of the Nautilus, built 
two years ago by Simons and Co. for the 
same proprietary and site of operation. 
Sheis a twin-screw suction-pump dredger, 
capable of dredging to a depth of 46ft., 
and with two centrifugal suction pumps 
of duplicate style and capacity to those 
of the Nautilus. The latter vessel re- 
moved, we are informed, in the month 
of March this year, at a cost of less than 
one halfpenny per ton for working ex- 

penses, fully half a million tons of sand, and has repeatedly 

filled its hopper, containing 2500 tons, in fifteen minutes, 
which is at the rate of 10,000 tons of sand per hour. 
The dimensions of the new vessel—which has, of course, 
been constructed to the order of the Agent-General for the 
Natal Government, Sir William Arbuckle, K.C.M.G., and 
was formally named the Cetus last week by Lady Arbuckle— 
are :—Length, 301ft.; breadth, 47ft.; depth, 21ft. 3in.; the 
hopper capacity, as before stated, being 3000 tons, the hopper 
being fitted with the builders’ sand-trapping arrangement. 
The large main suction pipe of the new dredger, capable of 
dredging to a depth of 46ft., is 44in. internal diameter, and is 
fitted in a central well at the fore part of the ship and 
controlled by powerful hydraulic gear fitted on the upper 
deck. This pipe is connected to both of the suction pumps, 
and is fitted with an arrangement of flexible joints for pre- 
venting damage when the vessel is working on the bar at 
Durban, which is very much exposed to heavy seas. The 
lower end of the suction pipe is so arranged that the vessel 
can move about in a 25ft. radius without disturbing the 
nozzle on the ground. ! 
The Cetus is es gras by two sets of triple-expansion 
engines, supplied with steam from three steel boilers of the 
Scotch or cylindrical return-tubular type at 180 1b. pressure. 
The two suction — are each driven by one set of triple- 
expansion surface-condensing marine engines. For dealing 
with the exhaust steam from these and other auxiliary 
engines, an auxiliary condenser and separate combined air 
and circulating pump are provided. The combined power of 
the propelling, pump, and auxiliary engines on board is about 
4000 indicated horse-power. 
| The Cetus has been constructed from the builders’ designs 
| under the direction of Mr. H. G. Humby, M. Inst. C E., con- 

sulting engineer in London to the Natal Government, 
‘ assisted by Mr. W. Inglis, of the Durban Harbour Works. 
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THE STRINGER TYPE COMPOSING AND 
CASTING MACHINE. 


WE recently had an opportunity of examining an ingenious 
machine for composing and casting type invented by Mr. 
H. J. S. Gilbert-Stringer, and about to be put upon the 
market by the Stringer Composing and Type-casting Com- 
pany, Limited, the temporary offices of which are in Dash- 
wood House, New Broad-street, E.C. Broadly speaking, the 
Stringer machine is an invention which combines with a key- 
board and composing mechanism, such as that of the Linotype 
machine, a new series of devices by which lines of separate 
printers’ types are produced properly adjusted and ready for 
the press. The lines of type are not cast solid. Each type 
is separate and distinct from its fellows. Hence, any cor- 
rection which may be necessary does not involve the lifting 
and recasting of the whole line, but only of the parts actually 
in need of correction ; and, moreover, the use of the machine 
is not necessary for the making of the correction. The 
processes of composing, justifying, casting, and transferring 
to a galley, and of distributing the matrices, are all done by 
the one machine and by one operator. In this the Stringer 
machine is also different from machines on the Monotype 
principle, which achieve similar results, but by two distinct 
processes in two distinct machines. In short, it is claimed 
for it that it not only does what the Monotype machines do, 
but achieves it by a process embracing the advantages of the 
Linotype machine, and also that it does what the Linotype 
machine cannot do by a process more simple and efficient 
than that of the machines of the Monotype class. The 
machine which we saw was a Linotype machine so adapted 
that it cou'd be used with the Stringer additions. We are 


informed that any existing Linotype machine can be so 
converted. 

For the casting of the type in this machine what are called 
matrices are employed. These are of the general form given 
i 1, which shows a face and edge view. On the face 


DE 


in Fig 
will be observed the actual die for 
the face of a type, actually in this 
case an R. The name matrix in 
this description is applied to the 
whole of the piece of metal which 
bears the impress of the letter. It 
is of brass, and the letter is stamped 
on it hydraulically. The metal has 
to be thick enough to permit of this. 
It will be evident that if this matrix 
be held in the correct position up 
against the end of a mould shaped 
like a type body, and if metal be 
poured or squirted in at the other end 
of the mould, that a type of the 
proper dimensions msy be cast. In 
the Linotype machine the die is on the edge of the matrix, 
instead of on the face, and it is claimed for the Stringer 
method that it is better in every way. At the top of the 
matrix will be seen a V-shaped opening, the sides of which 
are serrated. These serrations are different for every letter 
or symbol, and are for the purpose of distributing the matrices 
after the types are cast. These serrations fit into grooves in 
a horizontal bar, and when a matrix comes over its proper 
receptacle, it falls by reason of the ridges forming the grooves 
being cut away at this point. The ridges and serrations are 
so ingeniously arranged that it is impossible for a matrix to 
get into a wrong receptacle. In the Stringer machine the 
width of the type is determined by the depth of a rectangular 
notch—shown at A in Fig. 1—cut in the edge of the matrix. 
The deeper the notch the thinner the letter, and vice versd. 
Exactly how this is brought about will be explained later on. 
When the compositor has, by manipulating the keyboard, caused 
a sufficient number of matrices and spaces to be delivered into 
the composing-box to make up a line of predetermined length, 
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Fig. 1—MATRIX 
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Fig. 2—SPACING MATRIX 


a bell rings, and the line of matrices and spaces is moved half- 
way towards the casting mould. At this point the justifying 
is done. Tothoseof our readers who may be unacquainted with 
the processes and terms used by printers, we may explain that 
when a line of type has been set up in a specially shaped 
box called a stick, it becomes necessary so to arrange, by 
means of spaces, that the line tightly fits the box. This is 
caJled justification; and it is necessary that justification 
should be so accurate that, when the composed type is set up 
in a column, and equal pressure applied to it at the top and 
bottom and at the sides by means of suitable wedges, every 
piece of type is firmly gripped and unable to move. 

In hand composing, spaces are inserted until the line is 
quite tight. In the Stringer machine justification is brought 
about by means of spacing matrices. 

The space matrix is made up of two parts—see Fig. 2— 
which is diagrammatic and not drawn to scale. The first of 
these, which is marked X, is a tapering wedge-shaped piece, 
which is some 3{in. long, just over half an inch wide at one 
end, and just under half an inch wide at the other end. At 
its wider end it is about an eighth of an inch thick, while at 


its narrower end it is less than yin. thick. It is therefore, 
so to speak, a double wedge. The tapering is all done on one 
one in each case, so that one angle in each case is a right 
angle. 

The face of the wedge has a slot like a keyway some in. 
deep cut in it. The sides of this are undercut so that the 
other portion of the matrix marked Y can be made to slide 
freely up and down X. A pin Z at the bottom of the wedge 
prevents the portion Y, when once fixed, from slipping down- 
wards out of the slot in the wedge. This movable portion Y 
is of a shape very similar to the type matrices. The inner 
face of Y is tapered to the same angle as the wedge X, so that 
when it is slid up and down X the two outer surfaces get 
nearer and nearer together or further and further apart, but 
are always parallel. The two form, in fact, a pair of folding 
wedges. It will be evident that if the smaller piece is held, 
as it is, in fact, in the composing box, the longer taper wedge 
can be pushed upwards from below. This is actually what 
happens when the machine is at work. 

A glance at Fig. 3 will serve to give an excellent idea of the 
general principle involved, The top part of the figure shows a 
line of letter matrices and space matrices arranged in order. 
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Fig. 3—THE PROCESS OF JUSTIFICATION 


It will be observed that the whole width of the composing box 
is not filled. In the lower part of the figure, however, a table 
has been raised underneath the space matrices, and has pushed 
the wedges X up until the wedge action has caused the width 
of the composing box to be completely filled. In the first 
instance the line is always composed short, that is to say, the 
matrices are loose unti] the space matrices are made wider 
by the action of the wedges. The pushing up is brought 
about by means of a rising table, which is friction-driven. 
The pressure of the friction drive is such that when the 
resistance offered by the wedges to the upward pressure of the 
rising table exceeds a certain amount—in other words, when 
the line of type is properly justified by the space matrices 
becoming wider under the action of the wedges, and filling 
up the composing box from end to end—the mechanism 
slips, and consequently no further pressure is brought to 
bear. The space matrices are all made accurately to gauge, 
the rising table moves with its surface exactly hori- 
zontal, and the space matrices are kept on the rising 
table till casting is over, so. that the spaces formed 
are exactly the same in width. Indeed, we were informed 
that when measured with a micrometer they were found not 
to differ by as much as one-half of one-thousandth of an inch. 

When justification is completed, the line of matrices and 
spaces is pushed still more to the left until it is brought 
adjacent to the mould. It would be difficult, even with a 
drawing of the apparatus, to set out in detail the actual 
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casting process without a very lengthy description. How- 
ever, with the aid of the following explanation and of the 
accompanying diagrammatic sketches—Figs. 4, 5, and 6—a 
good general idea of the working of this portion of the 
machine will be obtained. It must be imagined that the 
line cf matrices and spaces has been advanced to 
the mould, and that several have already passed by the 
mould—see Fig. 4. The remainder will be seen at the lower 
part of the diagram ; one is actually being held against the 
mould; another has just passed it; and those which have 
passed the mould have reached the end of a retaining wall 
and have been pushed at rightangles. This sketch, although 
quite diagrammatic, shows substantially what happens. The 
matrix at the extreme left in the lower part of the figure is 
first of all pushed sideways until it is Frought into such a 
position that it is opposite the centre of the mould. It is 
then advanced towards and pressed tightly against the mould. 
The mould is a complicated piece of machinery, but the 
principle on which it works is roughly shown in Fig. 5. Here 
the matrix will be seen in position on the face of the mould. 
P is a plunger, which is exactly the same depth and height 
as the type. This plunger works in and out. It is provided 
with a stop pin, which enters the slot in the edge of the 
matrix. If this notch is deep, then the plunger goes far into 
the mould, and a thin type is cast. If, on the other hand, 





the notch is shallow, the plunger does not go so far in, and a 


wider type is cast. Each matrix is made with its correct 
depth of notch, so that each type is cast the correct width 
When the matrix is held in its proper position and the 
movable portion P of the mould has been pressed home. 
metal is squirted by an ordinary plunger action, working in 
a melting pot fixed by the side of the machine, through g 
nozzle into the mould. The return motion of the plunger 
creates a vacuum in the nozzle and draws the unused metal 
back into the pot. Meanwhile the matrix has been With- 
drawn and pushed aside by the pressure of the next comiy 
after it, and the process is repeated. It should be said that 
as cast the type are provided with a tang as shown in tho 
upper part of Fig. 6. This, before the type is put into its 
line, is broken off automatically as shown in the lower part 
of the figure. We tried a number of type for height anq 
could find no variation. Turning once more to Fig, 9 
it will be clear how the space matrices determine the 
width of space to be cast. The diagram shows the portion y 
in two positions. In the case of the full lines the 
wedge X is supposed to have been pushed upwards to 
its full extent. It will be noticed that the depth of tho 
slot at A is not great. Hence the mould will be made coy. 
paratively large. On the other hand, the dotted position of 
Y shows it with the wedge only pushed up a short distance, 
In this case the depth of the slot at B is greater than was 
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Fig. 5—TYPE MOULD 








the case at A. Hence the mould will be made smaller and 
the space cast less wide. 

Each piece of type after it is cast is automatically pushed 
from the mould and laid in its proper position in the line in 
the same order as had been occupied by its matrix. When 
the whole line is cast it is turned through a right angle so as 
to bring the type with their faces upwards, for, as cast, they 
are in a horizontal position. This turning movement brings 
the line exactly into the right position for it to be pushed 
automatically into a galley. Succeeding lines of type are put 
under each other, pa when a galley is full it can be taken 
away, and replaced by another. 

When the composing box is emptied of its contents it is 
automatically taken back into position for further matrices 
to be delivered into it. It is possible to have one line of type 
being composed, another being cast, and the matrices of a 
third line being distributed, all at the same time. It should 
be said that the mould is thoroughly water-cooled, so that 
it takes but a fraction of a second for a type to set after it is 
cast. We were informed that the cooling process only takes 
about »}, of a minute. At this speed 14,400 types could 
be cast in an hour. We were told that actuaily between 
12,000 and 13,000 had been cast in the hour, and that a good 
average working speed of from 6000 to 7000 per hour had been 
attained, and might confidently be looked for in ordinary 
practice. Of these speeds we have no personal acquaintance, 
but we have seen and worked the machine. It undoubtedly 
sets, justifies, casts, and delivers lines of single type correctly) 
into a galley. The type as it comes from the mould is, we 
should judge, just blood warm. It can easily be held in the 
hand, and the hand can be held on the mould while casting 
is going on. This, of course, is due to the efficient water 
cooling. 

There is one point which we should not omit to mention ; 
it is that if anything goes wrong anywhere, then the whole ot 


the mechanism stops. We 
ee tried purposely to put 
2 


things wrong, and in each 

case the motion of the 

machine was arrested and 

no damage was done. It 

; is said that in a very short 

Fig- C-OTRINGER 'TVPS time the operator will get 

to see by a glance which 
portion of the machine is wrong and put it right. 

In conclusion, we may say that, in addition to the points 
already noticed, it is claimed for this machine that it is 
essentially a one-man machine ; that correction is easy ; that 
as composed and cast, the galley of type is ready for the 
printer; that the length of line to be set can be varied at 
will; that there is no distribution, and that the type is 
always new; that the types are all accurately the same 
height ; that the indentation and counter of the cast is deep, 
and so permits of sharp, well-defined stereos; that the 
matrix is struck on the flat, and has an increased life over the 
matrix in which the edge is used; and that, moreover, thin 
lines or blurs do not show in print between the characters. 








New Motor Car Works tN VALE oF LevEN.—The Hozier 
Engineering Company, the present works of which are at 
Hozier-street, Bridgeton, Glasgow, is in a short time about to 
transfer its business—without, however, altogether abandoning 
its present buildings—to fine new works which are being erected 
on a very open and convenient site between Alexandria and Balloch 
on the river Leven, a short distance below where it flows from Loch 
Lomond. The site, 60 acres in extent at present, lies between the 
main road from Balloch to Dumbarton, and the main line of rail- 
way of the Dumbarton and Balloch Joint Company. The primary 
object is the manufacture, complete, of motor cars of the ‘‘ Argyle” 
type, which are the company’s speciality, but the works have been 
laid down contiguous to Loch Lomond, with the view as well of 
exploiting and developing the motor boat industry almost in the 
centre of what is certain to become in a short time a busy field for 
both road and water mctors, About 11 acres of the site are being 
occupied by workshops, which, in arrangement, size, and equip- 
ment, are designed for a productive capacity of 2000 cars perannum. 
The — capacity of the Hozier Company’s present works is 
about 750 cars yearly. The shops of the new works are one storey 
inheight. Electricity will, of course, be adopted for lighting the 
works, and to some extent—where tools are isolated and inter- 
mittent in action—for power purposes as well. Gas engines and 
producer gas plant will form the prime movers. There will be 
eleven engines of 100 brake horse-power each, of the At as invented 
by Professor Rowden, of Glasgow. Engines and producer plant 





are all being made at the works of Anderson, Rodger and Co., St. 
Helens Hngine Works, Govan. 
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A STEAM RAILWAY CAR. 


Tue demand for the self-propelled railway coach for serving 
sparsely populated districts is still active. Some railways have 





adopted vehicles propelled by petrol engines, while others prefer | 


the steam engine as the motive agent, and there is much to be 
said in favour of steam, for coal or coke and water are every- 
where available on railways, and men are to be easily found 
who are familiar with the working of steam engines and 
boilers. On the Debreczen—Tiszalok, Debreczen—Kaba 
Nadudvar and other branches of the Hungarian State Rail- 


ways extensive trials have been made with steam railway | 


cars, and the Peebles Steam Car Company, Limited, of 25, 
Victoria-street, S.W., has furnished us with some interesting 
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figures concerning the working of these vehicles for twelve 
months, which appear to be sufficiently low to leave a good 
margin of profit with takings on a very modest scale. The 


vehicles were built by Messrs. Ganz and Co., of Budapest, | 
and the Peebles Steam Car Co. is about to build similar cars | 


with suitable modifications for service in this country. A 
practical demonstration of the operations of such a car was 
given on the Midland Railway, between the Brush Company’s 
works at Loughborough and Derby, and was witnessed by a 
number of railway engineers. 

The vehicle weighs about 14 tons, and is capable of carry- 
ing 33 passengers, in addition to three officials. It is divided 
into four compartments, one at either end for the driver and 
stoker, and guard and the other two for passengers. The 








engine and a vertical high-pressure water-tube boiler. The 
engine is of the horizontal pattern with steam-jacketed 
cylinders 4°7in. and Tin. diameter by 53in. stroke, and at 
600 revolutions per minute gives about 35 brake horse-power. 
It is suspended from the underframe of the car in such a way 
that it can be easily removed if desired, and drives one of the 
axles of the bogie by means of spur gearing. On the crank 
shaft are mounted two gear wheels of different sizes, either 
of which, by means of a jaw clutch, is caused to drive corre- 
sponding wheels on an intermediate shaft having three 
wheels. The middle wheel of these is in permanent engage- 
ment with a larger wheel on the bogie axle. In this way the 
low gear is employed for starting or hill climbing, and the 
high gear for faster travelling on the level. All the working 








FOR RAILWAY CAR 


parts of the engine are enclosed in a water and dust-proof 
casing and run in anoil bath, and a by-pass valve is provided 
so that high-pressure steam can be simultaneously admitted 
to both cylinders when an increased torque is required. The 
boiler is of the well-known De Dion water-tube type, measur- 
ing 32in. diameter by 45in. high, and is fired from the top 
through a vertical central tube. It is constructed for a 
working pressure of 270 lb. per square inch, and is a very rapid 
steam raiser. The ashpan below the grate can be opened by 


| means of a foot lever, and a door is provided to regulate the 


draught and clean the fire space. 

Situated in the driver’s compartment and easy of access is 
a stand having three levers, one for governing and reversing 
the engine, a second for operating the by-pass valve, enabling 


chief features in this car are a light high-speed compound | the engine to work compound or as a twin-cylinder engine, 








and a third actuates the clutch on the crank shaft, which 
causes either of the gear wheels to drive its corresponding 
wheel on the counter shaft. The car on which a trial trip 
was made recently is fitted with hand brakes, but, probably, 
for use in this country vacuum brakes will be fitted. Arrange- 
ments are also provided for controlling the car from Loth 
ends, so that it may be run in either direction. 

The run to Derby and back with a full complement of 
passengers was made without any hitch, and the speed at 
times exceeded 30 miles an hour, with steam usually blowing 
off at the safety valve. The weather conditions were favour- 
able, and the rails dry, so that no difficulty was experienced 
in getting sufficient adhesion. We understand that under 
unfavourable conditions the weight, 74 tons, which is carried 
by the driving wheels, is sufficient for adhesive purposes. No 
attempt was made to measure the consumption of fuel and 
water, but we are informed that the following figures may be 
taken as approximately correct :—Fuel, 6°5 1b. per mile; 
water, 4°5 gallons per mile. If the weight of the passengers 
be assumed at 1401b. each, the live load will be 140 by 33 
= 4620 lb., or over 2 tons, to which has to be added a fair 
amount of luggage, say, 4 ton, giving a ratio of paying load 
to tare of 1 : 5°6. 








AMERICAN RAILWAY ENGINEERING AND 
MAINTENANCE OF WAY ASSOCIATION. 


Tuts is one of the youngest but also one of the most active and 
vigorous of the many railway and engineering associations in the 
United States, and its sixth annual convention was held in 
Chicago in March, seven long sessions being held in three 
days. The society has nearly 600 members, representing 
mainly the engineering, but also the operating, departments, 
and 165 of these were registered in attendance at the 
meetings. The work is done by committees, whose annual 
reports deal with specific subjects, and comprise recommen- 
dations and conclusions submitted for adoption by the 
Association as representative of good and desirable practice 
Including some special committees, there were seventeen com- 
mittees, and the energy of the Association and the active 
enthusiasm of its members—all busy men with plenty of 
railway work on their hands—is shown by the fact that 
thirteen of these committees gave elaborate and extensive 
reports. Mr. Hunter McDonald, the chief engineer of the 
Nashville, Chattanoog1 and St. Louis Railway, has been 
president for two years, but is now succeeded by Mr. H. G. 
Kelly, chief engineer of the Minneapolis and St. Louis 
Railway. 

It will be of interest to reviewsome of the reports of the several 
committees. The committees on ‘‘ Rails,’’ on ‘‘ Fences and 
Level Crossings,’’ on ‘‘ Economics of Railway Location,’’ 
and on ‘‘ Classification of Track or Permanent Way,”’ presented 
only reports of progress. 

Roadway.—This subject relates to the preparation of the 
formation level ready for the permanent way. The report 
presented carefully prepared specifications for earthwork, 
with special clauses covering the revision of existing lines or 
their widening for additional lines of rails. Three special 
conclusions submitted by the committee were adopted by 
vote of the Association, as follows:—(1) There should be 
recognised three widths of road bed—at formation level, and 
these should be selected to suit the possible density of traffic 
to be handled in the future. These widths should be 14ft., 
16ft., and 20ft. -(2) A distance of 13ft. between centres on 
double line is recommended. (3) Rock cuttings should be 
taken out to not less than 6in. below formation level. The 
widths of road bed; mentioned are the widths out to out on 
embankments and between ditches in cuttings. They are for 
single lines only, the width for double lines being usually 
about 30ft. 

Ballasting.—This report discussed stone, gravel, slag, and 
burned clay as ballast, and the following recommendations 
for stone ballast were approved and adopted by the 
Association :—(1) The stone shall be durable enough to resist 
the disintegrating influences of the climate where it is used. 
It shall be hard enough to prevent pulverising under the 
treatment to which it is subjected. It shall break in angular 
pieces when crushed. (2) The maximum size of ballast shall 
not exceed pieces which will pass through a screen having 
Qin. holes. The minimum size shal] not pass through a 
screen having in. holes. 

Sleepers.—An investigation has been made as to the sizes 
of sleepers, and it appears that a very great number of 
railways are using sleepers 6in. thick, 8in. wide, and 8ft. 
long. There is a general impression that such sleepers are 
not sufficiently strong—as beams—properly to distribute the 
load, but this depends largely upon the weight of the rolling 
load and the character of the road bed and ballast. It is 
recommended that treated sleepers should be marked with 
the date of treatment by means of galvanised nails, Some 
figures were given as to the life of sleepers ties treated 
by the zinc-tannin process on certain railways, together with 
instructions for keeping more complete and accurate records 
of sleepers, so that their durability may be definitely 
ascertained. 

Rails.—The brief report of progress submitted by this 
committee sufficed to bring out a lengthy discussion on the 
quality of modern heavy rails, and it was the ‘universal 
testimony of many engineers that these rails are very 
unsatisfactory and uneconomical. The number of breakages 
is alarming, and the flowing of the metal indicates its 
improper quality. The defects increase out of all proportion 
to any increase in traffic or rolling loads. It is evident that 
not enough of the ingot is cropped off before going to the rolls, 
as shown by the frequent evidences of piping in the finished 
rails. A year ago the Association adopted rather strict 
specifications for steel rails, and it has now made them more 
strict by requiring the rails for the drop test to be selected 
from rails rolled from the top of the ingot. 

Permanent way.—This was a brief report dealing with the 
tool equipment of the section gangs or maintenance gangs, 
and also with the question of curves. It was recommended 
that easement on transition curves—connecting the tangent 
with the main segmental curve—should be used on all curves 
of less than 2865ft. radius where speeds do not exceed 80 
miles an hour; on all curves less than 5730ft. for speeds of 
30 miles to 60 miles an hour; and on all curves less than 
11,460ft. for speeds of over 60 miles an hour. The length of 
the easement curve should be the same as the distance in 
which the super-elevation is attained, which is usually lin. 
in 60ft. For rail joints it is recommended that the holes 
be Sin. between centres, and the centre of the inner hole 2}3in. 
from the end of the rail. The holes in the rails should be 
y;in. larger than the bolts. In the splice bars the holes 





should be punched alternately oblong and circular, to allow 
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of placing the nuts alternately inside and outside the rail, 
and the round holes should be ,j;in. larger in diameter than 
the bolt. 

Buildings.—This report presented a form of eontract | 
covering building construction, and also diagram plans of | 
local passenger stations. The committee definitely recom- | 
mended the circular plan—or roundhouse—for engine-houses, 
but the meeting voted this down. While the roundhouse is 
now very much in the majority, there is a tendency to 
introduce the rectangular plan, and some important engine- 
houses have been built in this way. 

Wooden bridges and trestles—Detailed specifications for 
timbers for bridges were presented, and were discussed at 
some length. The committee also presented a design for a 
ballasted floor for trestles, but this particular design was not 
approved by the meeting. Ordinarily, trestles have open 
floors with sleepers carried upon two sets of longitudinal 
timbers, but of late years several railways have adopted solid 
timber floors of different designs to carry ballast. In this 
way, the timbers are protected from wet and from fire, while 
the maintenance of the permanent way is more easily 
effected. 

Masonry —The report recommended that the Association 
should adopt the standard specifications for Portland cement 
as prepared by a joint committee representing several engi- | 
neering associations. is was done. The report also 
recommended (1) the use of rubble concrete where it will 
effect a saving in cost as compared with ordinary concrete ; 
(2) the use of concrete for bridge seats; and (3) the use of 
armoured concrete construction for small openings, culverts, 
&c. Arched and flat-top structures are used under different 
conditions. 

Signalling and interlocking.—This committee presented a 


| tions per minute. 





long and valuable report dealing with two specific subjects. 
First, the telegraph block and controlled manual-block 
signals ; and secondly, the arrangement of signals at inter- | 
locking plants—junctions and crossings. From returns sent | 
to the committee it appears that 16,000 miles of railway are | 
operated on the manually-operated telegraph block system, | 
and 950 miles on the manually-operated electrically- 

controlled block system. The automatic block signal system 

is not covered by this report, as the work of the committee is 

continuous, and it is not intended to cover the whole field of 

signalling in one report. The arrangement of signals at 

junctions and crossings was discussed at considerable length, 

and the report was illustrated by numerous plans and the 

designs of signals used by different railways ; some of these 

are three-position semaphores. 

Water service.—The work of this committee has been 
largely in relation to the softening or other treatment of 
boiler water at water supply stations, and its report showed 
that about forty railways are now using water-softening 
plants, some of them on a large scale. On one road having 
very bad water along its line the introduction of these plants 
have reduced boiler troubles 75 per cent., while tubes last 
twice as long as before. On another road the effect of using 
treated water was to reduce the number of boiler repairers 
36 per cent., the number of engines in use 3 per cent., and 
the coal consumption 4 per cent.; yet at the same time the 
tonnage hauled increased 7 percent. A third road reports 
that the cost of boiler repairs has been reduced 50 per cent. 
by the use of softened water. In view of such results the 
cost of plant and operation is very small. The chemicals 
used are mainly lime and soda ash, in proportion suited tc 
the quality of water at each station. After treatment 
the water passes to a settling tank, and then to a tank from 
which the water is supplied to the tenders. 

Yards and terminals.—In former reports this committee 
has dealt very comprehensively with the design of goods 
yards, including the arrangement of such facilities as engine- 
houses, turn-tables, ash-pits, wagon repairs, &c. It has also 
investigated the construction and arrangement of coal and 
ore piers, cargo piers for Transatlantic and coasting steamer 
service, and other tidewater terminal facilities. The report 
presented at this last meeting consisted largely of a revision 
of these reports with certain changes and additions, the 
latter including reference to sorting or classification yards 
operated by gravity. 
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AN interesting salvage plant which has recently been con- 
structed by Messrs. W. H. Allen, Son and Co., Limited, of 
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Queen’s Engineering Works, Bedford, is shown in the 
illustrations above. The plant consists of two 8in, cen- 

















trifugal pumps of the ‘‘ Conqueror’’ type, which are directly 
coupled to, and driven by, a pair of 15 brake horse- 
power two-cylinder oil engines, running at 700 revolutions per 
minute. There are also two 10in. pumps, coupled to a two- 
cylinder 20 brake horse-power engine, running at 600 revolu- 
The engines are of the two-cylinder, four- 
cycle, single-acting type, the two cranks being set at 180 deg. 
apart, and the governing is effected on the hit-and- 
miss principle. In the case of the smaller engines the 
cylinders are each 54in. diameter by 6in. stroke, and in the 
larger the sizes are 6}in. by 6in. stroke. Ordinary ‘‘ Russian ”’ 
oil is used, and the consumption is said to be about three- 
fourths of a pint per brake horse-power per hour. The oil is 
fed from the supply tank by means of a small single-acting 
plunger pump driven from one of the lay shafts of the engine, 
delivering the oil into a small pressure receiver, which is 
arranged to maintain a constant pressure of about 3 Ib. per 
square inch, the surplus oil being delivered back into the 
supply tank. This pressure receiver in turn supplies the oil 
to the vaporiser lamps and the fuel feed regulator, the latter 
being situated above the vaporiser. The operation of the 
engine is on the same principle as a standard four-cycle 
internal-combustion motor, with the exception that an 
arrangement is provided for admitting a small quantity of 


running. This operates by simultaneously adjusting the load 
on the governor and regulating the angular position of the 
spark. The engine and centrifugal pump are mounted, as 
shown, upon a base-plate of rigid design. The centrifugal 
pump is of Messrs. Allen’s standard Conqueror type, 
the case being of cast iron and the impeller of gun- 
metal, the latter being securely keyed to the pump shaft, 
which is of forged naval bronze. Stauffer spring grease cups 
are fitted for lubricating the pumps. The latter are also 
fitted with flexible suction piping and the usual foot valve 
and charging arrangements. The tests, which were carried 
out at Messrs. Allen’s works at Bedford, are said to have been 
satisfactory in every respect. It was found possible to start 
the engine in from five to ten minutes from cold, the actual 
operation being carried out with ease. 








ANGLE AND TEE-IRON BENDING 
MACHINE. 
A NEw four-roller angle-iron bending machine has recently 


been designed and constructed by Messrs. Rushworth and 
Co., of Sowerby Bridge. In a large number of machines of 














RUSHWORTH’S ANGLE AND TEE 


water through an automatic valve into the cylinder at every 
charging stroke, with the object of avoiding the risk of pre- | 
ignition, due to the tendency of the vapour to ignite spon- | 
taneously on compression. Another feature is the exhaust | 
silencer, which is also fitted with a water-spray injection 

arrangement; this, it is claimed, greatly reduces the noise, | 
and produces a smokeless discharge. The lubrication of thein- 
ternal parts of the engine is carried out on the splash principle, 
and is said to be in every way efficient. A half-compression 
cam is provided, thus making the starting of the engine quite 
an easy matter. Ignition is carried out on the low-tension 
magneto system, with a positive make-and-break inside the 
combustion chamber. The magneto,’and the trip gear, 
are driven off the inlet-valve lay shaft. A hand wheel 
and chain gear, are provided for starting the engine. This 
drives on to a wheel mounted on the main‘shaft on a special 
free-wheel clutch, so that the starting gear remains stationary 
when the engine is running. A simple and neat arrangement 
is provided for regulating the speed of the engine during 





BENDER 


this class considerable friction is set up by the angle iron 
bearing heavily upon the planed table. Thus more power 
has to be expended in driving the machire than ought to be 
used, and, at the same time, the true surface of the table is 
soon destroyed. To overcome this difficulty the rollers in 
this machine are made in two parts, the bottom being 


| about 2}in. deep, and so fixed to the machine that the top 


sides project about sin. above the planed top of the table. 
The top part of the rollers are fitted with an arrangement 
of bridges, so that they can be raised or lowered very 
quickly, in order to leave a space between the top sides 
of the bottom rollers and the bottom sides of the top part 
of the rollers, which is equal to the exact thickness of the 
angle iron to be bent. By this arrangement it will be 
seen that the bottom part of the angle iron, when pass- 
ing through the. machine, bears on the top side of the 
bottom parts of the ‘rollers, instead of bearing heavily on 
the table. A feature in the construction of the machine 
is that the two spindles which carry the bending rollers 
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revolve with the rollers, and are made of special forged 
steel, with extra long bearings, The two driven spindles 
which carry the gripping rollers are also made of special 


forged steel, with extra long bearings, and are geared to- | 


gether by spur wheels, with long teeth. One of the driven 
rollers can be adjusted by means of a hand wheel and 
screw, so that any thickness of angle iron may be gripped 


and carried through to the bending rollers, which are | 
The | 


placed on each side of the centre driving rollers. 
bending rollers are moved backward or forward simul- 
taneously by hand-wheel gearing and screws which are in 
line with each other. Or, they can be altered by pulling 
off one of the spur wheels on the screw, and moving the 
bending roller backward or forward by simply giving the 
screw a few turns round. By this means it is claimed 
that almost any irregular curves can be bent. 
machine is powerfully geared, and arranged with broad and 
narrow pulleys for open and cross belts, so that angle 
iron can be passed through the machine either way. The 


The | 


very nature of its construction and operation, does not allow the 


| smoke to escape into the atmosphere ; hence the gas producer 


| 


| 


machine is generally driven by means of spur and bevel | 
| quantity of water required during a fire is much larger than the 


gearing, but worm and spur gearing can be fitted, if desired. 








ROTARY PLANING MACHINE. 


Tue rotary planing machine is a tool which perhaps has 


itself presents a practical solution for the elimination of the smoke 
nuisance. The non-requirement of achimney means a large saving 
in the first cost and in the maintenance of a power plant, and is an 
additional advantage in plants where the «esthetic features of the 
design are of importance—for instance, in the case of a municipal 
power plant. 

2. Labour.—The cost of labour required to operate a gas-producer 
plant is about the same as that-required in a steam plant of similar 
size. However, during the time that a gas-producer plant is idle, 
it requires less attention than does a steam boiler. In the case of 
a municipal pumping station, the labour required to operate the 
producer-gas plant would be one-half that of a similarsteam plant, 
the gas plant being operated as follows :—The gas producers to use 
coal for supplying the gas to operate a three-cylinder vertical gas 
engine direct-connected toa triplex double-acting power pump. 
In this case the usual fire engine will be dispensed with, and, 
should a fire occur, the requisite pressure will be obtained by 
pumping directly into the system. For ordinary domestic supply 


| the pump will deliver the water into a water tower, from which the 


mains receive the supply as needed. In every case the maximum 


average domestic consumption ; hence the pump must be designed 
for this maximum quantity. Asa result, the working of the pump 


| at its full capacity for six cut of twenty-four hours would furnish 


received less attention in this country than in America, | 
where the inserted tooth cutter is more extemsively used than | 


here. An example of a recent design by the Newton 
Machine Tool Works, of Philadelphia, is shown by the illus- 
tration above. The cutter head of this machine is 36in. in 
diameter, and is driven by a 10 horse-power Westinghouse 
electric motor. The drive is through double worm and 
worm wheel gearing, and a pinion meshing with an internal 
gear cut in the cutter head. The carriage has an automatic 
feed of 7ft., and four changes of speed can be obtained by 
means of gearing. Quick traverse in either direction is 
obtained through a Spiral pinion and rack. The hand wheel 
shown in the illustration operates a clutch controlling the 
feed. The reversing gear for the saddle is operated by the 
hand lever which can be seen just beneath the motor. 


cutter head has an in-and-out adjustment of 3in., so as to | 


facilitate the setting of the cutter. 
driving and feeding the earriage is a part of, and is controlled 
from, the saddle. There are no overhanging parts, long 
shafting, or screws, as are sometimes used in this type of 
machine. In fact, all the mechanism is very compact. The 
work-table is 3ft. wide and 7ft. long. ‘The machine is 
urranged to rotate in a complete circle on agraduated circular 
sub-base. The total weight amounts to nearly 134 tons. 








GAS-PRODUCER POWER PLANTS.* 
By SAMvEL 8S. WyeEr, Columbus, Ohio. 


large majority, however, regard it with a lack of confidence and 
many with positive distrust. Despite the fact that European 
engineers have usually been less inclined to take the initiative 
along experimental lines than are Americans, they have, neverthe- 
less, developed the gas-producer plant to a very high state of 


All the mechanism for | 


| localities. 
| the gas is to be used in a gas engine. : 
THE installation of the gas-producer power plant in America has | mnnetaeeteniiy- Saeed Sane Win Se eeEEEe. 


been so unusual that all i f i it with i st ; a | 
er ree Ween wn Salonen 5 6 | other hydrocarbons from gas made from soft coal is to have the 


efficiency, to which they were forced by the necessity of economy | 


in fuel consumption. 

The gas-producer power plant is so common in Europe that 
engineers as well as the general public regard it with the same 
degree of confidence that is now universally placed in steam plants, 
Gas engines, both small and large, are in general use there, and 
central stations, aggregating several thousand horse-power, are 
quite numerous. 

The following data relative to the design, operation and main- 
tenance of gas-producer plants are given to show their advantages, 
: 1. Solution of smoke problem.—A good gas producer, from the 





* Transactions of the American Institute of Mining Engineers. 





enough water for the daily domestic consumption; the pump 
would usually be operated from 7 to 10 a.m. and from 3 to 6 p.m. 
A gasholder of sufficient capacity to run the pump for thirty 
minutes is to be filled before the producers are closed down, Com- 
pressed air is to be used to start the engine, which may be put into 
motion simply by moving a lever. The engineer is to live adjacent 
to the plant, so that when an alarm is sent in to the hose company, 


| and simultaneously to the engineer’s home and to the plant, it 


would be possible for the engineer to have the pump at work direct 


| into the system by the time the fire company could reach the fire 


The | 


and make hose connections. Since the gasholder would supply 
the engine until the producers could be started, the above scheme 
of operation eliminates the necessity of a night fireman and the 
keeping up of at least 701b. of steam pressure in a steam plant. 
A similar arrangement could be equally well adapted for fire 
purposes in connection with large industrial plants. With regard 
to the skill required, a producer-gas power plant does not require 
any greater skilled labour than does a steam plant of similar size ; 
however, in some cases it may require time for men trained to 
handle steam apparatus to become accustomed to gas engines and 
gas producers, 

3. Cost of installation.—Two well-known engineering concerns give 
the following data :—‘‘ The cost of gas-power plants, including gas 
generating plant acd gas engines, up to 500 horse-power, is about 
25 per cent. higher than the cost of a steam plant of similar size. 
Large plants, from 1000 horse-power upwards, cost about the same 
as a first-class steam plant of similar size.” 

4. Cost of repairs.—The cost of repairs on a gas-producer plant 
will not exceed that of a boiler plant. 

5. Use of cheap fuels.—In order that a gas-producer plant shall 
be commercially successful, it must be able to make from a low- 
priced fuel gas that is sufficiently clean for use in an engine. 
Bituminous slack is usually the lowest-priced fuel to be had ; how- 
ever, anthracite culm, or even wood, may be cheaper in some 
In all cases the percentage of sulphur must be low if 
Frequently, the use of a 


6. Scrubbing the gas.—The only reliable way to remove tar and 


producer so arranged that the gas comes in close contact with an 
incandescent mass of carbon. No mechanical means has yet been 
found to be successful, although several forms of centrifugal 
apparatus have been tried. For the removal of fine dust particles, 
however, centrifugal fans have proved very satisfactory. 

7. Fuel economy during hours of idleness.—The stand-by loss of 


| heat is very small, being limited to radiation only. A gas producer 


is tightly closed during the time it is not making gas, and the 
entrance of air is thereby prevented. This feature is a marked 
advantage over a steam boiler under similar conditions. 

8. Time required to start producers,—Even after a producer has 
been idle for several hours it may be started and can be working at 
its full capacity within fifteen minutes. A gasholder is generally 
used in connection with the producer, from which asupply of gas 
can be taken to start the gas engine instantly, and iooe it in 
operation until the gas producers are making gas, 

9. Time required to stop a gas producer.—A gas producer may be 


stopped instantly by simply shutting off the supply of air and 
steam, 

10. Composition of the gas.—The gas from the gas producer is quite 
uniform in composition, and, as it usually passes first to a holder 
before reaching the gas engine, it becomes thoroughly diffused, 
thus ensuring a still greater uniformity. _ : 

ll. Thermal effictency.—The thermal efficiency of gas producers is 
generally about 80 per cent., and in some cases it is even higher 
than this value. ; 

12. Automatic feeding.—It is much easier to use an automatic 
feeding device on a gas producer than on a steam boiler, because 
all producers are placed vertically and the fuel can be dropped 
into position by gravity. The use of an automatic feed always 
decreases labour and ensures more uniformity in the composition 
of the gas produced, 

13. Rate of gasification.—The rate of gasification in a gas producer 
is relative to the character of the coal used. The best rate deter- 
mined by experience is 121b. per square foot of grate area per 
hour, although some makers have advised as high as 20 lb. of coa’. 
Experience has also demonstrated that too rapid driving opens a 
wide door for the admission of adverse gasifying conditions. 

14. Pokina the gas producer.—The amount and frequency of poking 
a gas producer will depend on the nature of the fuel and the desig n 
of the producer. The mechanical agitation of the fuel bed (as in 
the Kitson and Fraser and Talbot producer) eliminates poking 
entirely. In using bituminous coals the dilficulties of clinker 
formation are augmented by the production of coke. The judicious 
use of a steam blast and automatic feeding will generally redrce 
poking to a minimum, and in some cases will eliminate it entirely. 
Hand-poking is very latorious for the attendant, and usually it will 
be shirked whenever possible. Gas will usually escape around tke 
poke-holes while the producer is being poked, which will vitiate 
the air in the producer room and also affects the regularity of the 
composition of the gas. 

15. Calorific calue of producer-gas—The calorific value of pro- 
ducer-gas varies from 125 to 150 B.T.U. per cubic foot. 

16. Economy.—The generation of one brake horse-power per 

hour with from 1 to 1:25 1b. of coal or 3 lb. of wood is very comm: n 
producer producer-gas power plant practice at the present time, 
and the gas contains at least 80 per cent. of the heat energy 
resident in the fuel. 
17. No loss from condensation.—A very important advantage of 
the producer-gas installation is that the gas does not condense or 
lose power on its way to the gas engine, On the contrary, the 
cooler the gas the better it is for the engine. With steam, the 
condensation is considerable. 

18, Leakage of gas.—It is easy to prevent leakage of gas from the 
piping owing to the low pressure of the gas (about 2in. of water), 
whereas with steam there is often much loss and inconvenience on 
this account. 

19. Saving in shafting.—By using isolated engines a large saving 
in shafting may be made in many cases. It is not possible to do 
this in steam plants and stil] maintain a good economy. 

20. Floor space.—The floor space required for gasholders, gas 
producers, and auxiliary apparatus is about the same as that 
required in a steam plant; the holder, however, need not be 
placed adjacent to the producers, but at any other convenient 
place. 

21. Control of operation.—A gas-producer plant is under much 
better control than the average steam plant, because in the gas 
producers the air supply rate of gasification, as well as the fuel 
supply, can be regulated more easily. 

22. Storage of heat energy.—One of the most potent advantages 
of the gas-producer plant compared with the steam plant is the 
ability of the former to store the heat energy in a holder, where it 
may be drawn upon for immediate use. In this way irregularities 
and fluctuations of load need not affect the regularity of the action 
of the gas producer. This condition means an economy of opera- 
tion and convenience of use that are impossible with any steam 

lant. 
: 23. Dual use of gas.—Another important advantage of the gas- 
roducer power plant is that in many cases the gas may be used 
both for power and- for metallurgical purposes, the same pipes 
being used to supply engines and furnaces, The plant of the 
Winchester Repeating Arms Company at New Haven, Conn., illus- 
trates an installation of this character. 

24. Economy of water.—In many cases it is a serious matter to 
secure a sufficient supply of water for a steam plant, and some- 
times, even with an adequate supply, the quality of the water is 
such that it is entirely unfit for use in asteam boiler. One of the 
most annoying difficulties of many steam plants is the trouble 
caused by the corrosion and subsequent cleansing of the boilers, 
together with the maintenance of feed-water purifiers. The gas- 
producer power plant forms an almost ideal solution for the problem 
of water supply. With a producer in normal condition the consump- 
tion of water will not exceed 2lb. per brake horse-power hour. 
The water used in cooling the gases in the scrubber may be cooled 
in a simple tower and used repeatedly. 

25. Operating isolated machines.—There is no ditliculty in piping 
the gas for several thousand feet in order to reach an engine that 
drives an isolated machine. This often makes it possible to 
dispense with abnormal lengths of line shafting and the consequent 
friction loss or other unsatisfactory methods ot power transmission. 
This condition is especially valuable in places where electrical power 
is not used. 

26. Range of sizes. —Standard gas producers now range from a few 
horse-power to more than 500 horse-power in size. 

27. Danger from explosion.—There is less danger of explosion in 
a gas-producer plant than there is in connection with a steam plant. 
Moreover, should an explosion occur, it would be much less violent 
and destructive than that of a steam boiler. 

28. Location of producer plant.—lf desired, the gas-producer plant 
may be placed near the fuel supply, which in many cases would 
reduce the expense of transportation, the gas being piped to the 
gas engines or furnaces where it is to be used. This arrangement, 
which is impossible with a steam plant, means a decided saving in 
favour of the gas-producer installation. 

29. Future field for gas producers.—The preceding paragraphs 
show the many strong advantages of the gas producer as a power 
generator ; the large number now in successful operation shows 
that the experimental stage has been passed, and that they have 
become a formidable competitor of the steam boiler. The time is 
not far distant when gas-producer locomotives for railroad service, 
gas-producer portable engines and gas-producer power plants for 
marine service will be in commen use. 

The advantages of the gas producer for each of the above three 
classes are— 

I. Gas-producer locomotives being—1. Smokeless : (a) trains and 
stations may be kept cleaner ; (}) tunnels may be passed through 
with greater safety ; (c) comfort of passengers will be increased. 
2. Cinderless: (a) fuel loss will be decreased; () comfort of 
passengers will be increased ; (c) large fire losses due to sparks will 
be eliminated entirely ; (¢) insurance rates on property adjacent 
to railroads will be less. 3. More economical: (a) in fuel, since the 
amount used would be less than one-half that used on steam loco- 
motives ; (2) in water, since the amount used would be less than 
one-eighth that used on steam locomotives ; (c) in time, since the 
time required to take fuel and water will be less ; (d) in labour in 
firing on account of automatic feed and decreased amount of fuel 
used ; (e) in idleness, since stand-by losses are very low; (f) in 
number of fuel and water stations required. 4. Safer, since the 
danger of boiler explosions is eliminated. 

Il. Gas-producer portable engines being—1. Smokeless : (a) large 
fire losses due to sparks will be eliminated entirely ; (4) insurance 
rates on property adjacent to where an engine is used will be less, 
2. More economical in (a) water, (b) fuel, (c) labour, (¢) time re- 
quired to secure fuel and water. 8. Safer, the danger of explosion 
being eliminated. 

IIf. Gas-producer power plants for marine service being—1. 





Smokeless: («) ships may be kept cleaner ; (b) passengers will have 
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more comfort ; (c) a battleship could conceal its location more 
easily. 2. More economical in (a) fuel, (>) water, (c) time required 
to fuel, (d) bunker capacity, (c) floor space, (7°) apparatus required, 
since all of the condensing machinery would be dispensed with. 








INCANDESCENT GAS LIGHTING FOR RAILWAY 
TRAINS.* 
By E. C. Ritey, of Swindon. 

THe desirability of obtaining the advantages of incandescent 
lighting for railway trains has, no doubt, appealed to many minds 
as of importance, but the difficulty of enabling the fragile structure 
of the mantle to withstand the exceptional vibration and shock 
to which it is subject when applied to this purpose has for some 
time seemed an insuperable barrier to success in the extensive, but 
practically untouched, field which the question presents. Our 
friends on the Continent, owing, perhaps, to the usually higher 
cost of gas and lighting generally, have been in advance of our 
insular practice in the adoption of the incandescent burner, and 
the author was much struck, in visiting France last November, to 
find the almost total disappearance of the old flat-flame burner. 
This has led to efforts for the introduction of the incandescent 
burner in trains which are in advance of those in our own 
country. A patent had been taken out for its adaptation to the 
railway roof lamp, both in the ordinary vertical form and in the 
inverted type. 

Without any knowledge of French applications, the appearance 
of the bijou inverted burner presented to the writer and his 
assistant— Mr. Faulkner—a strong inducement to make a special 
attempt to overcome the difficulties of vibration and shock to 
which railway carriages are more or less exposed ; and after alter- 
ing and adjusting the burner to be used with oil gas, with which 
railway companies are almost universally provided, a series of 
experiments wa: entered upon to ascertain how the effects of 
vibration during the time the train was running, or the carriages 
were being shunted, might be counteracted. For some of these 
anti-vibration arrangements provisional patent protection was 
obtained ; but after many alterations and experiments—in each 
case tested by the effect of running on a train—all anti-vibration 
devices of every kind were discarded, and a rigid connection of 
the burner on the gas supply pipe was adopted. 

It will be understood that for railway carriage lighting the 
supply of gas is carried under compression in cylinders or receivers 
usually fixed under the floor of the carriage, these receivers being 
filled to pressures of from seven to ten atmospheres, according to 
the practice of the railway company, or the circumstances under 
which the carriage is required to work, and the facilities which are 
available for refilling. The initial pressure in the receiver is 
reduced, by its passage through two reducing governors, to a 
low pressure of from 20in. to 30in. of water at the back of the 
burner. 

LIGHTING OF RaiLWay TRaINs. 

By the kindness of Mr. G. J. Churchward, the chief locomotive 
and carriage superintendent of the Great Western Railway, a 
carriage was provided for experimental purposes, and in this 
carriage the various types of anti-vibration devices were tried. 
But it is unnecessary to describe these experiments, which, as 
already stated, eventually resulted in relinquishing all appliances 
of this kind, and in adopting a rigid fixing for the burner. 

Afterthe questions of vibration and fixing had been decided, those 
relating to ventilation of the lamp, prevention of draught while 
securing an adequate supply of air, prevention of injury to the 
bunsen flame and consequent loss of illuminating power by the 
presence of small particles of dust or carbon in the fine gas- 
passage in the nipple arose, and received attention. The experi- 
ments were al] conducted with the aim of utilising the existing 
carriage roof lamp, so as to avoid the expense of making or pur- 
chasing new lamps. The carriage first used for experiment was 
of an old type which was known to give least room, and offered 
most difficuity in carrying out the necessary alterations. After 
several trials, it was found possible to secure a good, steady light, 
with the advantage of a saving of two-thirds of the gas previously 
used ; but as one of the objects was improvement of the lighting, 
the actual results were that a light of twenty candles was obtained 
with the incandescent burner with a consumption of 0-65 cubic 
foot of gas, as against a light of 13-5 candles with 1-5 cubic feet 
by the old method. 

When the questions of illuminating power, consumption, and 
steadiness had been satisfactorily dealt with, considerations with 
regard to mantle endurance had to be taken into account. For 
this purpose the carriage, fitted with incandescent burners through- 
out was run regularly on a train fora month between Swindon 
and Cardiff, with the result that in the month’s running, covering 
a total of 5567 miles, it was only necessary to renew one mantle. 
After this, a large corridor coach, with lavatories, &c., was fitted. 
This coach ran for a month, and travelled 4464 miles; and again 
one mantle only had to be renewed. This was satisfactory, as it 
compared favourably with French results which were obtained 
over a longer period. This carriage is still running ; and the latest 
figures show that in fourteen weeks’ continuous working, running 
15,624 miles, only seven mantles had to be renewed in the nine 
lamps. 

InN ovember last, by the permission of the Great Western Rail- 
way chief officers, the writer, accompanied by Mr. Faulkner, 
visited the Eastern and Western Railways of France, to see the 
trains already running with incandescent burners, and tc ascertain 
the results of experience with trains that had been working for 
some months in ordinary traffic. On the Eastern Railway it was 
found that a specially constructed vertical bu ner, consuming 
about 0-52 cubic foot of oil gas per hour, and giving a light of 
about 20 candles, was used; white on the Western Railway an 
inverted burner wasin use. The consumption and illuminating 
power was practically the same ; but the appearance was entirely 
in favour of the inverted burner. On travelling in the suburban 
trains it was found that a good steady light was given by which 
passengers could read comfortably, though the carriages were not 
of a description to show the burners to advantage, and, of 
course, compared very unfavourably with modern Great Western 
Railway stock, 

By special invitation a journey was made in a new corridor 
express train fitted with inverted incandescent burners, using coal 
gas, consuming 1-4 cubic feet per hour, and giving an illumination 
of from 20 to 25 candles. The lights were very steady and pleasant, 
and being fitted into a new train of uniform construction through- 
out, the result was very effective. The gas for this train, and others 
similarly fitted, was provided by the local gas company at Havre, 
and was compressed at the gasworks by a compressing engine 
provided by the gas company, and a charge made against the rail- 
way company for the gas used at the compressor ; so that any loss 
due to compression was charged and paid for. The gasworks 
were near the railway station, and the high-pressure gas was con- 
veyed across to the station through a small pipe of fin. bore, and 
pumped into a reservoir or tavk, whence it was distributed to 
ground filling valves for supplying the carriages as required. This 
method of supply might be available in some parts of England, 
where the gasworks are near the station, and where the railway 
is not provided with a gasworks. The suggestion is commended 
to the consideration of gas managers whom it may concern. The 
results obtained with the mantles on the French railways gave an 
average life of six weeks on the long-distance trains in ordinary 
working ; the burning time in this period being about 350 hours, 
On the Paris suburban trains, which averaged 18 hours working 
each day, with the light continually burning, the mantle life was 
three weeks, or 378 hours. 





* The Institution of Gas Engineers. 





LIGHTING OF Ratt Morors. 

After succeeding with the incandescent lighting in trains, the 
question of the lighting of rail motors—which are being built by 
the Great Western Railway Company so extensively, and which, 
in consequence of carrying the engine on the same frame with the 
carriage are necessarily exposed to a greater amount of vibration— 
was dealt with. Some trouble had been occasionally experienced 
with flat flames on these cars; and it was, therefore, with a little 
uncertainty as to its success that the first car was fitted with incan- 
descent burners, The result, however, was a pleasing surprise. 
The experiment was made on a wet, stormy day, and the car was 
run at a high speed through a tunnel and along an exposed 
embankment, but the lights continued perfectly steady and satis- 
factory. The consumption of mantles has been two for the ten 
lamps in five weeks, during which time the car has run 2928 miles. 
The effect in the rail motor, owing to the car being open through- 
out, and not divided into compartments, is more brilliant and 
pleasing even than in the ordinary carriage. The lights assist each 
other, and the appearance of the row of lamps from either end is 
“= striking and attractive. 

he author considers it may be concluded that, so far as the 
lighting of trains and other carriages is concerned, the success of the 
incandescent gas system is undoubtedly established, and he trusts 
that its universal adoption will be hastened by the provision of a 
stronger mantle, which detail, he is glad to say, is now receiving 
attention, and is likely to result in the attainment of such an 
extended mantle life as will render the position of the system quite 
unassailable, 








CATALOGUES. 


JAMES KEITH AND BLACKMAN Company, LIMITED, 27, Farring- 
don-avenue, E.C.—'This company has issued a cover coataining the 
latest price lists and circulars of Blackman fans. 

PECKETT AND Sons, Bristol.—An abridged illustrated list of 
‘*Tank Locomotives” suitable for collieries, ironworks, and con- 
tractors, has just been issued by this firm. 

DicksON AND MANN, Limited, Armadale, Scotland.—Tois 
pamphlet gives a number of illustrations of coal washing, separating 
aad picking plants, together with testimonials from users. 

HorsFALL DesTRUcTOR Company, Limited, Leeds.—A report 
on the Horsfall plant which has been erected in Brussels by M. J. 
Leurs, alderman of public works of this city, contains a complete 
description of this plant. 

JAMES HOWoORTH AND Co., Farnworth, near Bolton.—‘‘ Revolv- 
ing Archimedian Screw Ventilators” form the subject of this 
pamphlet. We are informed that over 250,000 of these ventilators 
have been made at Farnworth. 

Dick, KERR AND Co., Limited, London.—A metallic shield blow- 
out controller for electric tramways, railways, &c., is very clearly 
illustrated and described in this catalogue. ‘I'here are several 
designs of this device to suit different purposes. 

R. Roger AND Co, Limited, Stockton-on-Tees.—This is a 
sectional catalogue dealing with cargo winches. Three types are 
shown, viz., a horizontal steam winch, a diagonal steam winch, and 
a whipping winch with a 4 brake horse-power oil engine. 

Ap. AHLERS, Whitley Bay, Newcastle-on-Tyne.—Price list of 
noiseless gearing made of raw hide, paper, and fibre. Many 
readers of THE ENGINEER will find it to their advantage to procure 
a copy of this price list, as this class of gearing is now largely used. 

NiLes-BEMENT Ponpd CompPaNy, 111, Broadway, New York.— 
‘Progress Reporter” is the title of a monthly sokitaadion by this 
firm. The May issue gives particulars amongst other machines of 
a 12in. by 48 in. thread milling machine for large worms and spiral 
gears. 

JAMES ARCHDALE AND Co., Limited, Ledsam-street, Birmingham, 
—A supplementary catalogue issued recently from these works 
contains illustrated particulars of several new machine tools, 
including a new type radial drill, and lathe with 12in. centres for 
high-speed work. 

ALLIANCE ELECTRICAL CoMPANY, Limited, 23, Grafton-street, 
London, W.—This firm makes a speciality of electric coal-cutting 
machinery, and the booklet sent us contains illustrations and 
particulars of chain breast machines, long wall machines, mining 
locomotives, and power plant. 

DARLINGTON CONSTRUCTION CoMPANY, Limited, Bank Top, Dar- 
lington.—This pamphlet describes a new and improved type of 
cheap buildings in steel and timber. Asan example of what can 
be accomplished with this system, an illustration is given of a 
building 280ft. by 60ft. by 40ft., with a 20-ton crane running the 
whole length. 

Brown, Boveri AND Co., Limited, Baden.—‘‘The Three-Phase 
40,000-volt Power Transmission from Gromo to Nembro in 
Lombardia” forms the subject of a pamphlet issued from these 
works, This plant was erected in order to utilise the hydraulic 
power available at the upper part of the Serio, a mountain stream 
taking its origin in the Monti Orobii, and flowing through the 
picturesque Seriana Valley, to finally throw itself into the Adda 
after a run of approximately 100 kiloms, 

W. AND T. Avery, Limited, Soho Foundry, Birmingham.—This 
catalogue is devoted exclusively to ‘‘ Testing Machinery,” and 
includes illustrated particulars of transverse bar testing machine, 
a combined machine for tensile and transverse tests of cast iron, a 
hydraulic tensile, transverse and compression machine, a single 
lever hydraulic vertical machine, a plate spring testing machine, a 
coil spring machine, a hydraulic machine for testing wire and 
hemp ropes, cement testers, and others, The get up of the book 
is very satisfactory. 

Davies, TURNER AND Co., Limited, 52, Lime-street, London.— 
This firm has sent us a neatly produced compendium of information 
relating to international transit. The publication shows how much 
cheaper it is to send consignments abroad than it is to despatch them 
for an equal distance from one point of England to another, owing to 
the high charges made by English railway companies, The 
producers claim that so comprehensive and complete a work on the 
subject has not hitherto been issued to the public, and is the fruit 
of many years’ experience, 

UNBREAKABLE PULLEY AND MILL GEARING CoMPANY, Limited 
West Gorton, Manchester.—The thirteenth edition of this firm’s 
catalogue book, entitled the ‘‘E2onomical Transmission of Power,” 
will be found of real utility to all power users, Although a trade 
publication, the contents of the work are such as to render it well 
worthy of a place on the engineer’s bookshelf. The subject of 
electric driving, its advantages and disadvantages, receives special 
attention, and the publishers maintain with good reason that 
electric driving is unsuitable or unprofitable in many cases. The 
book is well printed and bound and of handy size. 

ALFRED HERBERT, Limited, Coventry.—‘‘ The Automatic Screw 
Machine Operator’s Handbook.” The object of this book is to supply 
in compact form instructions for erecting and operating automatic 
machines. The information given represents this firm’s own 
practice and is thoroughly practical. The performances of auto- 
matic screw machines vary greatly, according as they are properly 
cammed and speeded, or otherwise, and itis desirable on thataccount 
that operators inexperienced in this kind of machine should give 
full attention to the various matters dealt with. An attempt has 
been made to specify all points which are likely to cause trouble if 
unattended to, and to anticipate all questions which may be 
asked, 








Ir is estimated that 72,500 persons were employed in 
the electrical industry in Germany last year. The total capital 
invested is about £30,000,000. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades are practically at a standstill this week 

most of the works at the time of writing being still closed. Some 

fairly good indents have been received from foreign and colonial 
sources by recent mails. Commercial advices from Australia and 

New Zealand, dated the end of April, and just to hand, give fairly 

good accounts of the business position in most of the leading 

Antipodean centres. Galvanised iron is quoted at £16 5s. per 

ton at Sydney, and fencing wire £8 2s. 6d. to £87s.6d. Adelaide 

reports speak of splendid rains in the watershed of the river 

Darling, which river will be opened to navigation shortly, 

There is a good demand for tanks of from 200 to 400 gallons 

capacity. 

Building operations are in progress at Wellington on a somewhat 
extensive scale. Walsall is laying out £25,000 upon the completion 
and furnishing of its municipal buildings. Drainage and sewage 
disposal plant is in fairly good demand. The Leek Urban District 
Council is inviting tenders for extensions to its sewage disposal 
works, comprising alterations to present works, the laying down of 
sedimentation tanks, percolating filters, sludge beds, carriers, and 
so forth, A fair amount of structural engineering work is about, 
and some of the Indian railways are requiring stores. Tenders are 
being sent in by local manufacturers for some of the considerable 

uantities of annual stores required by the Great Western Railway 
‘ompany. 

Business is almost non-existent this week, owing to the Whit- 
suntide holidays, and advantage is being taken of the cessation, 
in several instances, for stock-taking and repairs. The holidays 
will be rather longer than usual, as there is no pressure of work 
to be got on with such as sometimes is experienced when trade is 
good. Indeed, on the other hand, the interval has been rather a 
welcome one than otherwise, and one of its good effects will be 
the curtailment of production, and consequently stocks, which are 
already heavy, will not for a day or two be augmented. Much 
regret is expressed at the death of Mr. Enoch Baldwin, late of 
Messrs. Baldwin, Son and Co., ironfounders, of Stourport. Quota- 
tions are prac‘ically unchanged on the week, and are now nomi- 
nally at 42s. 6d. for Staffordshire cinder forge pig, 453. to 46s. 
for part-mine, and 42s. to 43s. for Northamptons, with 44s. to 
453. for Derbkyshires. Marked bars are £8, and galvanised corru- 
gated sheets are £10 10s, to £10 12s. 6d. Steel is in good demand 
at £4 7s. 6d. to £4 10s. for Bessemer billets, and £5 7s. 6d, to 
£5 12s, 6d. for angles. 

The Automobile and Cycle Eagineers’ Institute, of Birmingham, 
held its annual meeting recently, Mr. F’. E. Baker presiding. The 
report, which was of a satisfactory character, was approved, and 
votes of thanks were accorded to the retiring president, Mr. H. 
Austin, and the officers and council, for their services. Mr. A. E. 
Tucker was elected president for the ensuing year. 

The Worcester Chamber of Cx have decided to place on 
the programme of the autumn meeting of the Associated Chambers 
of Commerce, to be held at Liége, a resolution urging the necessity 
for the immediate consolidation and development of the existing 
canals and navigations in the country, for their continuity, and 
uniformity of through tolls, and for facilities for increzsed traffic. 

Among recent Government orders for ammunition distributed to 
various private firms is an order for 8000 Gin. shot, which has been 
given to Messrs. Cammell and Co., of Birmingham and Coventry. 

The Coventry Chamber of Commerce have decided to invite the 
representative of the Birmingham Chamber of Commerce to 
represent the Coventry Chamber in a deputation to the Agent- 
General for New Zealand relative to the decree that on and from 
July 1st next merchants’ invoices of goods would not be accepted 
unless accompanied by the original manufacturers’ invoices, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—It is no ‘use regarding business seriously in 
Manchester during Whitsun week. From Monday to Saturday the 
whole city is given over to holiday making. An illustration of this 
was furnished in the attendance on ‘Change on Tuesday. There 
were probably forty people inclined to do business, and there was 
practically no turnover, While warrants had a tendency to 
firmness, there was in other respects no change to note. Iron of 
all sorts was unchanged. On the Coal Exchange there was a 
somewhat better attendance, but really nothing doing. The 
collieries in both East and West Lancashire are shut down for 
the week. 

Barrow. —There is not much improvement to note in connection 
with the hematite pig iron trade, but the downward tendency of 
the market has been checked, and there is at any rate a steadier 
tone, accompanied by the belief that the demand will improve, 
and that there will be no need of reducing the output of the 
district by putting out of blast any of the furnaces now making 
iron. Makers are not as fully sold forward as they were some 
time ago, but deliveries are well maintained, and there is no 
appreciable increase in the stocks held by makers, while warrant 
stocks show a decrease of 95 tons, and now stand at 21,695 tons. 
Prices remain unchanged at 57s. 6d. net f.o.b. for mixed Bessemer 
numbers, while warrant iron is at 55s. 9d. net cash sellers, buyers 
55s. ata month. Transactions in warrant iron are only to a small 
extent. Forge and foundry iron quiet. Charcoal iron is in fair 
request, and it has now been found possible to keep the Back- 
barrow furnace in full work until next summer, as the new season’s 
supplies of charcoal are coming to hand from the Furness fell 
district. 

Iron ore is in moderate request, and prices remain low at 8s. 6d. 
to 9a. 6d. per ton net at mines for good ordinary sorts. Spanish 
ores are being imported, but not to as large extent, as local ores, for 
which there is not a full market, are cheaper. 

The steel trade is quiet in many of its departments. The works 
are closed down for a week during the holiday season. Heavy 
steel rails have not been ordered well in advance, but makers have 
sufficient to engage their attention in the meantime, and they 
expect to secure some of the orders which are now open for com- 
petition on home and colonial account ; 105s. per ton is the ruling 
quotation for pew 4 —ae No improvement can be 
noted in the demand for light rail or tram sections, nor does the 
trade in steel shipbuilding material show any expansion. Merchant 
steel is in slow request, but a good demand is maintained for 
chilled iron castings, 

Preparations are still in progress for a brisk period of trade in 
warship construction, indications of which are afforded on every 
hand. The training ship Exmouth has been delivered to the 
Thames. She will take the place of the old Exmouth. 

Shipping returns show a fair business, Last week there was 
exported from West Coast ports 9681 tons of iron and 9451 tons of 
steel, making a total of 19,132 tons, compared with 5785 tons in 
the corresponding week of last year, an increase of 13,347 tons. 
The aggregate shipments for the year have reached 382,856 tons, 
in contrast with 329,286 tons in the corresponding period of last 
year, an increase of 53,570 tons, 

Coal and coke are quiet, and prices are at low figures. 








THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 
Tuts has for the most part been a‘holiday week throughout the 
district, In the South Yorkshire coalfield, fuller work is given 
than in the adjoining localities, yet complaints are heard amongst 
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miners that the workings are over-stocked, and that only moderate 

wages can be earned. Fally five days a week were worked prior 
to the holidays, but it is doubtful if such good time will be kept 
up regularly. ; ; 

The house coal trade is by no means active, and with a con- 
tinuance of the present seasonable weather there is not likely to be 
any improvement in the demand either for distant markets or on 
local account. ‘The tonnage of house coal taken by rail to London 
has been rather disappointing of late, and the accounts received 
from London coal merchants are not encouraging. There is onl 
a quiet business doing with the Eastern Counties. Silkstone coal, 
best hand-picked, is quoted at 11s. to 11s. 6d. per ton; secondary 
qualities about 9s. per lun ; Barnsley, first quality ‘‘ softs,” remain 
at 93. 6d. to 10s. per ton; other descriptions fetching about 83. per 
ton at the pits in owners’ wagons. Household nuts are in brisk 
demand at about 7s. per ton. 

Steam coal, on the other hand, is quite up to the average at this 
season of the year, the principal business, of cour:e, being under 
contract. The weight sent to Hull is fully maintained on account 
of export business, as well as to meet the requirements of the 
local trawling fleets. Heavy deliveries of South Yorkshire hards 
are being made at Grimsby, but neither from Hull nor Grimsby is 
there anything like the usual business being done sith the Baltic, 
the condition of affairs in Russia being responsible for the lessened 
trade. Although the half-yearly contracts which expire at the 
end of June are not so important as those for the twelve months, 
tbree of our English companies are inviting tenders for the six 
months beginning on July Ist. South Yorkshire coalowners are 
understood to be adhering to the old rate—8s, 3d. per ton. 
Nottinghamshire and Derbyshire coalowners are stated to be 
tendering at about 9d. and 6d. per ton less at the pits. It is 
not anticipated that there will be any material change in the 
new contracts. 

The gas coal contracts for the half-year commencing in July are 
now pretty well decided between the coalowners and the gas com- 
panies and Corporation gas departments. Some alterations in 
prices are stated to have been brought about in one or two in- 
stances, but these do not affect the general business, which, taking 
it all round, finds the old rate still in operation, from &s. to 8s. 6d. 

ver ton. 
’ For slack and smudge, of which there is a heavy output, the 
demand keeps good. The tendency towards diminished activity 
in the textile districts of Yorkshire is still noticeable. The con- 
dition of the Lancashire cotton trade is satisfactory enough to 
maintain the excellent business which has been done in that 
market for months. The falling off in the Yorkshire demand is 
compensated for by the increased requirements for coking slack 
and smudge for by-products. Coke itself maintains its former 
position, with an increased output. Good smelting coke is quoted 
at 103. to 10s. 6d. per ton at the ovens in owners’ wagons. 

In the large establishments at the East End, where the heavy 
industries are carried on, work has now been generally resumed 
after the holidays. For flue and boiler specialities one of our firms 
found it necessary to begin rather earlier than in their other 
departments, and no doubt there were exceptions elsewhere ; but 
generally the Whitsuntide holidays have been fully observed. No 
changes are reported in West and East Coast hematites or in 
Derbyshire irons, but the Lincolnshire ironmasters have made a 
concession of 1s, per ton on all but No. 3 foundry, and the advan- 
tage the Derbyshire irons had in the local markets is, therefore, 
proportionately dimiaished. Busi was excessively quiet before 
the holidays, and no early change for the better is anticipated, 
though certain indications encourage confidence in iron circles. 
Hematites and Swedish material are firm at former rates. Siemens 
and Bessemer billets are steady at late quotations. 

The Admiralty have recently placed several orders for projectiles 
with three Sheffield firms. A se Vickers, Sons and Maxim, 
Limited, River Don Works, have received orders for 15,000 shot 
for 4-7in. guns; Hadfield’s Steel Foundry Company, Limited, 
7000 6in. shot and 250 10in. shot ; Messrs. Cammell, Laird and Co., 
Limited, Cyclops Works, 8000 6in. shot. These orders, though 
not very large, are exceeding!y welcome, as the military material 
plant in this city could deal with far more work than is at present 
available. Nothing has yet been heard of the further orders for 
armour plates about which the member for Brightside made 
inquiry in Parliament some time ago, and received from Mr. Prety- 
man a reply which encouraged hope of early invitation to send in 
tenders. 

The marine material departments are but indifferently employed, 
but there is a rather more cheerful account of the railway business. 
A very large order for Japan was recently in the market, and is 
understood to have been placed with various manufacturers. It 
concerned tires, axles, buffers, and springs. Some good work is 
also on hand for South Africa, South America, and India, with 
every prospect of further orders to follow. Complaint is heard of 
extreme competition, resulting in altogether inadequate prices. 

For some months past Swedish material, more especially in the 
high-class brands of Swedishiror, has been heavily called for, and 
reluctance is shown to book ahead at current rates. There is no 
difficulty in obtaining supplies of other than the best brands. 

Messrs. Vickers, Sons and Maxim, Sheffield, have issued invita- 
tions for the launch of the Japanese first-class battleship Katori 
from the Naval Construction Works, Barrow-in-Furness, on Tues- 
day, July 4th. Her Imperial Highness Princess Arisugawa will 
launch and name the ship. 

The cutlery trade continues in an unsatisfactory condition. 
There has been a very quiet home market all the year, and the 
foreign demand having also exhibited a continuous decrease, the 
business is abnormally attenuated. The only exceptions to this 
general depression are certain establishments which, for Canadian, 
Australian, and one or two other markets, have been well engaged. 
There has been rather more doing in razors, the Admiralty having 
placed some good work recently, vhile several orders from large 
dealers are also reported. The silver and electro trades are like- 
bee very languid, with little likelihood of activity as the summer 

vances, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE holidays and the continued uncertainty in the pig iron 
warrant market have interfered a good deal with business this 
week. The most important question for those who have to operate 
in Cleveland pig iron is what those who are left with the nearly 
half a million tons which are lodged in the public warrant stores 
are going to do with them, as upon their action depends the course 
of prices in our pig iron trade. If they decide to put the stock 
or any considerable proportion of it upon the market, then it is 
not easy to see how prices can be maintained, because this warrant 
iron will come into competition with that which the ironmasters 
will be producing, and they are making rather more than the 
market at present requires. If the speculators can see their way 
to keep the iron until better times come on then prices may be 
held up likewise. It is just this uncertainty that prevents con- 
sumers buying otherwise than from hand-to-mouth, and thus this 
district is not participating in the improvement which appears to 
have pervaded the trade of the country generally. 

It does not now seem likely that America will come forward to 
take the enormous stock off the hands of the speculators in this 
district as they expected when the gamble in pig iron was in its 
early stages—in fact, it was that expectation that gave rise to the 
speculative operations last October, and that sustained them for 
some months. American authorities now say that that hope was 
only a slender peg on which to hang hopes of much profit. America 
would not have taken much in any case from this side. There is 
less likelihood than ever of European iron, except the special 
qualities, going to the United States, because stocks are increasing 
over there notwithstanding the blowing out ef some of the furnaces, 





Thus the outlook for better prices for either Cleveland warrants or 
makers’ iron is not good. 

The changes in the quotations for Cleveland warrants have been 
within narrow compass during the last fortnight, and it might be 
inferred that prices had settled down to as low figures as they are 
likely to come, but consumers do not take that view, for competi- 
tion has hardly cc d yet bet the ironmasters and the 
speculators who hold the bulk of the iron that is in the public 
warrant stores, Thus buyers persist in their waiting policy. 
Makers have kept to 45s. 6d. per ton as their price early f.o.b. 
delivery of No. 3 Cleveland G.M.B. pig iron, and the fluctuations 
in Cleveland warrants have likewise been in the neighbourhood of 
that figure. No.1 is at 47s., No. 4 foundry at 433, 6d., No. 4 
forge at 42s, 3d., mottled at 41s, 9d., and white at 41s. 6d. per ton. 
What the prices are for forward delivery cannot reliably be stated, 
because no one is buying ahead, and consumers cannot be expected 
to do so when the position in this district is so uncertain. It 
would be made firmer if there were any likelihood of the produc- 
tion being reduced, but so far there is no indication of furnaces 
being blown out. 

The hematite iron trade in this district continues weak, and itis 
held that this is due to an excess of production over consumption. 
That, however, is not very apparent when it is taken irto con- 
sideration that some of the consumers report that deliveries to 
them are often short. The make was reduced when the gamble in 
Cleveland pig iron was on, because ironmasters wanted to produce 
more Cleveland iron in order that more might be available for 
lodgment in the public stores. The consumption of hematite pig 
iron has not been reduced at all, for the steel works are very well 
employed. Yet sume of the second hands have been offering 
mixed numbers of East Coast hematite pig iron at 54s. per ton, 
but the general figure is 54s. 6d., which is 1s. below last month’s 
rate. No. 1 is at 54s. 9d., and No. 4 at 51s. 6d. It iscurious that 
while the price of hematite pig iron is tending downward, that of 
Rubio ore is stronger, though this is partly because the cost of con- 
veyance is increasing, the rates of freight having risen since the 
Baltic season fully opened. Rubio ore is now quoted by most mer- 
chants at 15s, 9d. per ton c.i.f. Tees. The cost of producing all 
kinds of pig iron in this district will be increased next quarter, 
because the average realised price of No. 3 for this quarter will 
show an increase on that of the previous quarter, owing to the 
gamble in warrants having raised the prices last month which 
makers obtained. 

There is not much Cleveland pig iron going into the public stores 
at present, but under ordinary circumstances there should at this 
period of the year be a steady decrease. The increase this month 
has been at the rate of 174 tons per day, whereas last month over 
3300 tons per working day were added. On the 14th inst. the 
stock was 489,363 tons, the increase for the month being 1913 tons. 
Exports show an improvement, but that was to be expected, when 
the necessity ceased for sending iron into the public store heavily. 
Consumers and shippers are getting more promptly the iron due 
to them. On this score they had much of which to complain last 
month. The export this month has been 42,576 tons, against 
37,819 tons last month, 34,934 tons in May, 1904, and 47,572 tons 
in May, 1903, all to 14th. Deliveries to Scotland are much better 
than they were, as also they are to the Continent, 

Most of the manufactured iron and steel works were laid off for 
the holidays during the first two days of this week, but the state 
of the order books would have kept them in full operation. Nearly 
every manufacturer is wel! — with contracts, and prospects 
are generally encouraging. hus, while sellers cannot obtain 
advances of prices, they can maintain their quotations, and, what 
is more, realise them. The best business is being done in steel 
rails on export account. The quotation for heavy steel rails is 
£5 5s, net at works. Steel ship plates continue at £5 17s. 6d. ; 
iron ship plates, £6 2s. 6d.; steel ship angles, £5 10s.; iron ship 
angles, £6 7s. 6d.; steel joists, £5 7s. 6d.; steel bars, £6 5s.; iron 
bars, £6 7s. 6d., all less 24 per cent. f.o.t. Pipe founders are 
— better off, but there is no improvement in the demand for 
chairs. 

The shipyards are kept in regular work, except that they have 
been closed two days this week for the Whitsuntide holidays. Not 
much in the way of new orders comes to hand, but Palmer’s Ship- 
building and Iron Company, of Jarrow-on-Tyne, have secured the 
contract for a 10,000-ton liner, 500ft. long, for the Hamburg- 
American Company. The Irvine Shipbuilding Company, West 
Hartlepool, have undertaken to build four steamers, of 5000 tons 
each, for the Dampfschiffs Rhederei Union, Hamburg. Messrs. 
Blair and Co., Limited, marine engineers, Stockton-on-Tees, will 
supply the Tees Conservancy Commissioners with a twin-screw 
hopper barge to cost £12,350. The hull will be constructed by 
Messrs. Ropner and Sons, shipbuilders, Stockton. The same 
builders and engineers have already supplied two similar barges to 
the Tees Conservancy Commissioners. Several orders have been 
secured from abroad by Tyneside shipbuilders for steam trawlers ; 
Smith’s Dock Company is constructing four for French owners, 
who will employ them in the Newfoundland cod fishery. 

It is satisfactory to be able to report that the strike of smiths, 
&c., which has been in progress at the shipyards of the North- 
East Coast since last November has at last ended, and that the 
men have accepted the terms against which they struck more than 
half a yearago. They have now accepted the reduction, which all 
other sections of labour agreed to without demur. The smiths 
during the course of the strike have had interviews with the 
employers, but the latter could not see their way to make different 
terms with them from those arranged with other sections. The 
strike has not hampered operations at the shipyards so much as 
might have been expected, for builders have been able to get the 
work executed by firms who were not affected by the strike. 

A movement is on foot to get the bridge over the river at 
Whitby widened with a view to the resumption of shipbuilding at 
Messrs. Turnbull and Sons’ yard. The firm have stated that if 
the waterway were widened at the bridge they were prepared to 
re-model their yard. The narrowness of the channel prevents the 
building of the type of steamers now generally in use. The Bridge 
Committee have asked the North Riding County Council to state 
what they would give to be rid of the bridge, and, as a temporary 
expedient, permission has been asked to reduce the supporting 
piers, so as to get 4ft. extra width of waterway. 

Mr. R. L, Wedgwood, the secretary of the North-Eastern Rail- 
way Company, who has been attending the International Railway 
Congress at Washington as one of the British delegates, holds that 
we are a good deal ahead of America in regard to the working of 
our passenger traffic, not only as far as speed is concerned, but 
also es regards personal safety. The Americans have a small 
number of ‘‘ crack” expresses, but their ordinary service is not 
generally so fast or so frequent as the British. It is declared that 
the distinguishing feature of American railway practice is that 
nearly all the concerns are so prosperous that small economies 
which English Railways have to take into account are not so im- 
portant. Mr. Wedgwood does not think our railway servants need 
fear comparison with those of America as regards the general 
level of intelligence. He does not agree that the prospects for 
the workmen are better in America than in England. 

Improvement is reported in the steam coal trade, and shipments 
of this description of fuel are very fair, taking the district as a 
whole, but at Tyne dock the exports are slacker than they have 
been for years. The steam coal pits are working very fully, but 
that cannot be said of the gas coal collieries, but operations in the 
latter are usually slack at this period of the year ; in fact, this is 
the dullest time in the whole twelve months. Best steam coal is 
advanced to 9s. 6d. per ton f.o.b., seconds having been raised to 
8s, 3d., and in some cases to 8s, 6d. per ton. For best gas coals 
it is not easy to geteven 8:. per ton, and seconds are likewise weak 
at 7s. 74d. The production and deliveries of coke are generally 
satisfactory, and any easing of prices is not likely so faras regards 
furnace coke, notwithstanding German competition, which, after all, 
is not of much moment; Not less than 15s, 6d. per ton will be 











taken for medium furnace coke delivered at the Middlesbrough 
furnaces. The death is announced of Mr. Andrew Mein, of 
Witton-le- Wear. a well-known Durham coalowner, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a quieter feeling in the Scotch iron trade generally. 
The demand for raw iron on the part of consumers is slow, and 
advices from abroad indicate a quiet state of trade. There is now 
very little speculative movement in the pig iron warrant market, 
but prices of warrants are generally steady. 

Business has been done in Cleveland warrants at 45s. 8d. for 
delivery in one month, the cash price being 45s. 6d. Scotch war- 
rants are quoted 49s. 5d., Cumberland hematite 55s. 6d., and 
standard foundry pig iron 44s, per ton. 

Since last report an additional furnace has been put on hematite 
pig iron, and there are now 41 furnaces making hematite, 38 ordi- 
nary, and 6 basic iron, the total of 85 thus blowing in Scotland 
comparing with 86 at this time last year. 

The prices of Scotch makers’ iron are in a number of cases some- 
what easier. G.M.B, No. 1, is quoted at Glasgow, 53s.; No. 3, 
50s.; Carnbroe, No.1, 55s.; No.3, 51s.; Clyde, No. 1, 57s.; No. 3, 
52s.; Gartsherrie, Summerlee and Calder, Nos. 1, 57s. 6d. ; Nos. 3, 
52s. 6d.; Langloan, No. 1, 603; No. 3, 55s.; Coltness, 
No. 1, 63s. 6d.; No. 3, 53s. 6d.; Glengarnock at Ardrossan, 
No. 1, 58s.; No. 3, 52s.; Dalmellington at Avr, No. 1, 54s. 6d.; 
No, 3, 49s. 6d. ; Eglinton at Ardrossan or Troon, No. 1, 52s. 6d.; 
No. 3, 50s.; Shotts at Leith, No. 1, 58s.; No. 3, 53s.; Carron at 
Grangemouth, No. 1, 58s.; No. 3, 53s. per ton. 

There is a fair demand for Scotch hematite pigs, but the supply 
has been increasing, and prices are a little easier, merchants 
quoting 59s. per ton for delivery at the West of Scotland steel 
works, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6417 tons, against 5691 in the corresponding week. 
There was despatched to the United States 780 tons, Canada 550, 
South America 265, India 410, Australia 535, France 85, Italy 590, 
Germany 25, Russia 10, Holland 85, Belgium 50, China and Japau 
216, other countries 105, the coastwise shipments being 2711 tons, 
compared with 3568 in the corresponding week of last year. 

The stock of pig iron in Glasgow warrant stores shows the small 
decrease cf 10 tons since last report. The stores now contain 
17,988 tons ordinary iron, and 7441 tons standard foundry pig iron. 

The arrivals of Middlesbrough iron at Grangemouth in the past 
week amounted to 6570 tons, compared with 7747 in the corre- 
sponding week, showing a decrease of 1177 tons. 

With reference to the finished iron and steel trades, it is reported 
that makers are now obtaining specifications under contracts 
rather more freely. At the same time there is a marked absence 
of fresh business, and the outlook is not very encouraging as to 
the future. 

Taking the engineering and ironfounding trades as a whole, 
there is a fair measure of employment, but while some works are 
busy, others are very quiet. 

There is little change to note in the ition of the coal trade. 
The market is generally busy, supplies being full, and fresh export 
orders not very plentiful. The past week’s shipments from 
Scottish ports amounted to 235,434 tons, compared with 242,296 
tons in the preceding week, and 198,448 tons in the corresponding 
week of last year. Ell coal is quoted at Glasgow Harbour, 8s. to 
8s. 64.; splint, 8s, 3d.; and steam, 8s. 6d. perton. The Corporation of 
Glasgow has, through its Gas Committee, arranged forthe purchase 
of 700,000 tons of coal, for delivery during the ensuing season, the 
plices paid being forall classes of coal somewhat less than last year 
the reduction ranging from 3d. to 6d. per ton. The offers by th) 
coalmasters amounted to about four times the quantity required, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE anticipations concerning the increased coal traffic for the 
eve of the Whitsuntide holidays were quite realised at Newport, 
Mon., and Swansea, but not so fully at Cardiff, where the large 
stocks at sidings and bays remain in sufficient quantity, states a 
coalowner, to meet with the lessened output of the holiday week. 

At Newport last week the total coal despatch, foreign and coast- 
wise, totalled 103,197 tons, of which the foreign cargoes amounted 
to 88,845 tons. In coal and patent fuel Swansea shipped 70,543 
tons, France taking 25,597 tons. It is not likely that there will be 
anything like briskness of trade in Cardiff for the week. At the 
docks semi-idleness prevails, and many of the leading shippers are 
taking advantage of the quietness to get a brief holiday. On 
Tuesday only 15 clearances took place, and of these 4 went away 
to Ireland in ballast. The most noticeable cargoes were :—40C0 
tons to Monte Video, 5450 to Marseilles, 3550 to Alexandria, 3400 
to Buenos Ayres, 3342 to San Francisco, and 2350 tons to Havre. 

Prospects of the steam coal trade, as of house coal, are uneatis- 
factory ; and as regards the Jatter no business of any account is 
likely until the autumn. Small steam continues in demand, and 
some sales have been effected of late for as much as 9s. Rhondda 
No. 3 isin fair demand. Monmouthshire semi-bituminous is in 
request, but without any improvement over late quotations. Coke 
is in satisfactory condition, and pitwood, though fluctuating, 
accordingly as cargoes come in, left off this week at tolerable 
prices, best French commanding 19s. Sales early last week were 
in a few cases as high as 20s. 6d. Outward charterirgs on Change, 
Cardiff, mid-week were reported as almost at a standstill. 

Latest prices :—Best steam, 12s. 6d. to 13s.; best seconds, 12s. 
to 12s. 3d.; ordinary seconds, lls. 6d. to lls. 9d.; drys, lls. 6d.; 
best smalls, 8s. 9d. to 9:.; best ordinaries, 8s. 3d. to &s. 6d.; 
seconds, 7s. 6d. to 8s. House coal: Best, 14s. 9d. to 15s. 3d.; best 
ordinaries, 12s. 6d. to 13s, 6d.; seconds and other kinds, 1s. 6d. 
to 1ls.; No. 3 Rhondda, 13s. 9d.; brush, 11s. 9d.; small, 10s.; No. 2 
Rhondda, 9s. 9d ; through, 8s. 3d. to 8s. 6d.; small, 7s. to 
7s. 3d. Patent fuel, 12s. 6d. to 13s. 6d. Coke: Furnace, 16s. to 
16s. 3d. ; foundry, 17s. 6d. to 2ls. 6d. Pitwood, ex ship, 18s. 9d. 
to 19s, 

In the Swansea district the Anthracite Syndicate continues to be 
discussed, and the movement is stated to be going on. It is cur- 
rently reported that some important holders of coal properties keep 
aloof, though, in the opinion of those taking impartial observation, 
this would not be of serious consideration if the Syndicate held a 
fair preponderance. On ’Change steam coals were quoted this 
week from 12s. to 12s. 6d. per ton; seconds at 10s.; bunker, 8s. 6d. 
to 8s. 9d.;small, 6s. to7s.; No. 3 Rhondda, 13s. 6d. to 14s.; through, 
10s.; and small at 8s. Patent fuel, including tax, lls. 6d. to 
lls. 9d. In anthracite late quotations are maintained. A busy 
week was regarded as likely, there being considerable tonnage in 
docks. Closing figures: Best malting, 19s.; seconds, 1§s.; big 
vein, 11s. to 11s. 6d.; red vein, 9s. 9d. to 10s.; cobbles, 15s.; nuts, 
16s. to 17s.; peas, 1ls,; rubbly culm, 5s. 9d.; duff, 3s. 6d. 

Gocd shipments of coal are being made to Rotterdam, and from 
that quarter imports are coming again cf billets. - 

A healthy character is generally observable about the iron and 
steel trade, quite bearing out the impressions given by the Ebbw 
Vale report. A vigorous management continues at these works, 
and large arrivals of cargoes of ore are again noticeable. This week 
cargoes came from Castro ard Bilbao, and by the Pyle and Blaina 
Company 4440 tons of manganese from Poti. Blaenavon works 
continue busy, and Dowlais has maintained its make of steel rails, 
the greater part of which was despatched to port for the Colonies. 
Speaking last week to an old authority of the times of Anthony 
Hill, and comparing values, he reminded me that, in the early 
days of iron rails, fine sections were sold by Mr. Hill for £10 per 





ten, The best steel rails are now quoted at £5 to £5 5s 








ry 


a 


61 


THE ENGINEER 





JUNE 16, 1905 





——— 





In the Swansea valley there has been no falling off from the 
animation in the steel trade. The comment on ’Change given at 
last meeting was, ‘‘ Steel works all busy, employment most regular ; 
and the wey production of furnaces and mills comparing 
favourably with any previous week of the year.” is is 
especially the case at the tin works, where large make remains a 
prominent feature. - 

Only one grievance exists, and that is in connection with the 
Board of Trade regulations, which are regarded as likely to be 
detrimental to business. One of the objections regards the regu- 
lations respecting trucks in sidings, the amount of space between 
vehicles necessitating, some urge, almost the remodelling of works. 
This week a meeting of the executive of the Tin-platemakers’ 
Association was held in Swansea, when it was decided, in compli- 
ance with the wishes of tin-plate manufacturers, to appoint a 
small deputation to wait upon the Home Secretary, and emphasise 
‘*the great inconvenience and obstruction to trade which would 
result from the drastic regulations foreshadowed.” 

Holidays told this week upon the meetings on ’Change, but it 
was reported that business was brisk, and in tin-plates 76,898 
boxes were turned out last week, and 56,944 boxes were shipped, 
leaving 237,026 boxes in stock. 

With regard to pig iron Scotch warrants were quoted at 49s. 6d., 
or 6d. lower ; Middlesbrough, slightly higher, 45s. 6d.; hematite, 
weaker by 6d., 55s. 6d. In respect of finished iron, it was thought 
that consignments of billets would shortly arrive from America 
and Germany, the “ production in each country having overtaken 
the demand.” Latest quotations: Pig iron, Glasgow warrants, 
49s. 6d. ; Middlesbrough No. 3, 45s. 6d. cash or 45s. 74d. one 
month; Cumberland hematite, 55s. 6d.; Welsh merchant bars, 
£5 17s. 6d.; sheet iron, £7 12s. 6d.; steel sheets, £7 10s. to £7 15s. 
Steel rails: Heavy, £5 to £5 5s.; light, £6 to £6 53s. Bessemer 
steel tin-plate bars, £4 6s. 6d.; Siemens, best, £4 7s. 6d. 

Tin-plates: Bessemer steel cokes, lls. 74d. to ils. 104d.; 
Siemens coke finish, lls. 104d. to 12s. ; ternes, per double box, 
28 by 20 c., 22s. 6d., 233. to 25s.; best charcoa’, 13s. to 13s. 3d.; 
big sheets for galvanising, 6ft. by 3ft. by 30 g., £8 5s. to £8 7s. 6d. 
perton. Finished black plates, £8 7s. 6d. to £8 10s, per ton, 
Block tin, £137 15s. cash, £136 12s. 6d. three months; spelter, 
£23 18s. 9d. cash; lead, £13 5s. cash; Spanish, £13; copper, 
Chili bars, £66 ; iron ore, 14s. 

It is announced that the annual meeting of colliers in con- 
nection with the Federation will take place in July. At the 
monthly meeting of the Taff and Cynon ‘district of miners 
this week it was reported that contributions from nearly 12,900 
colliers had that day been paid in, and that ‘hardly any one is 
now left outside the Federation in the district.” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE has not been any marked improvement in the iron 
industry over here since previous reports. A regular sort of trade 
is done generally ; in some departments the briskness formeriy 
noticed has further increased, while other branches continue to 
show a somewhat dull tone, with little prospect of improvement. 
On the whole, there has been more life stirrirg in the export 
trade, and comparatively heavy contracts were secured. 

Concerning the Silesian iron market, fair accounts are given of 
last week’s trade. Pig iron especially remains in lively demand, 
and shows much stiffness in price. Semi-finished steel and manu- 
factured iron are in steady request, and the plate and sheet mills 
have a fair amount of orders on their books. The tone of the iron 
business, therefore, is firm, though some branches are, perhaps, 
lacking in animation, but makers have well maintained prices, 
which are —anty considered pretty remunerative. 

In Rheinland-Westphalia the trade in pig iron is exceptionally 
strong ; scrap iron, on the other hand, is a trifle dull now, owing 
to recent large sales of the Railway Administrations. Semi-finished 
steel is in very good call. A lively trade is done in girders, and 
sectional iron and kars have further improvedindemand. Plates— 
both light and heavy sorts—are in strong request, and so are sheets 
generally. 

On the Silesian coal market an absence of orders for steam coal 
is complained of, and purchases on the whole are much less heavy 
than was anticipated for this time of the year, and stocks are rising 
perceptibly. Small coal is in good call. 

From Rheinland-Westrhalia satisfactory accounts are given with 
regard to the coal trade, demand and sale having improved rather 
than otherwise. 

In the raw and finished iron industry of Austria-Hungary a 
steady though moderate business continues to be done. For pig 
iron a pretty lively inquiry was experienced ; girders and rails are 
in good demand on local account, and bars have been in fair 
request., In the plate and sheet trade a healtby feeling prevails, 
orders having come in regularly of late. The large machine shops 
in Bohemia have secured a fair amount cf contracts, and activity, 
therefore, will be pretty good during the next few weeks. In 
Austria-Hungary many machine shops, however, still complain of 
doing but a languid business. 

The physiognomy of the Austro-Hungarian coal market is fairly 
bright, the sales effected upon the week having been compara- 
tively large, and the coke trade shows increasing liveliness both 
in blast-furnace qualities and in small sorts. 

Firmness continues the principal feature of the Belgian iron 
market. Still, compared with former weeks, a slight falling off 
can be noticed in the inland demand ; but as foreign consumption 
remains strong for the present, the abatement in home require- 
ments does not, fortunately, affect the tone of the market. 

Coal and coke have been in good request, and the market is 
firm all round. A change is not likely to take place until the 
autumn trade begins. 

All the reports given of the French iron market during the past 
week have been of a satisfactory description. There is much 
stiffness shown in quotations, prospects for the future being, it 
appears, favourable. 

In some departments of France an active and satisfactory busi- 
ness was done in coal and coke during the week ; in the north 
especially an improvement in demand was felt. From the Loire 
and Centre Department somewhat unfavourable accounts are, 
however, received, demand and occupation being anything but 
brisk both for coal and coke. 








AUSTRALIAN NOTES. 
(From our own Uorrespondent.) 

SoME time ago the managers of the private engineering 
establishments in and around Sydney complained of the 
undue competition of the Government engineering establish- 
ment—Fitzroy Dock—in Sydney. It was contended that private 
enterprise was being unfairly competed against through the Fitzroy 
Dock authorities omitting to include important establishment 
charges in making up tenders. In view of the complaints made 
the Government appointed a Board to investigate into the matter, 
—_ the results of the inquiry have supported the contentions 
made. 

The conclusions of the Board are that in making up the tenders 
an allowance of 10 per cent. has been made for the use of tools 
and supervision, but no provision for interest on capital cost, nor on 
advances made by the Public Works Department, nothing for rent, 
rates, insurance, stamp duty, or interest on wages, nor for the cost 
of services rendered -by the managing committee had been 
included. It is contended that to put the establishment on a 
similar footing to private firms in preparing tenders, the following 
charges should be included :—(a) Interest on the value of the land, 
cost of construction of the buildings, plant, and machinery, asa 
first charge ; (1) cost of repairs, depreciation in the value of the 








h ee 


machinery ; and for (c) all other "4 tal to the 
ment and supervision of the establishment. 

Attention has previously been drawn to the agitation that has 
been on foot for the manufacture in the State of the locomotives 
required for the New South Wales railways. The Premier has 
held out against this being done, so long as there is such a disparity 
in the cost between local manufacture and imported, A new phase 
of the question has now presented itself. A local firm, the 
Clyde Engineering Co., has offered to make a reducion in its 
previous tender by £46,000, for the construction of 30 ‘‘P” class 
and 30 “‘T” class engines. This offer has evidently been made 
provided the workmen will come to terms respecting the two vital 
points at issue. These are, an agreement to take employment on 
piecework, and for one man to work more than one machine, So 
far the unions have pat eon 2 opposed both suggestions, on the 
grounds that it will tend to reduce wages. While complaints are 
constantly being made that numbers of men in the engineering 
trades are without employment, the workmen have not conceded 
one point to assist the employers in their endeavour to secure work 
within the State. 

Tenders were invited by the Western Australian Government for 
the local manufacture of 4420 tonsof cast iron pipes from 8in. to 16in. 
diameter. Messrs. Clemenger and Monteath, of Melbourne, secured 
the contract for a sum of £38,208 1ls. 1ld. This is reported to be 
the first contract yet let in Western Australia for the local manu- 
facture of cast iron pipes. The rate per ton works out at 
£8 12s, 11d. 

Four ‘‘Chelmsford ” steam motor omnibuses have been ordered by 
the Railway Commissioners of New South Wales. It is intended 
to build the bodies of the cars locally. A decision has not yet been 
arrived at as to the route the vehicles will be run, but the trial is to 
be as an experiment of the utility of such motors in this State. 

For the quarter ended 31st March last the earnings on the New 
South Wales railways exceed that of the corresponding period of 
last year by £7557. A much larger increase would have been 
shown had the Easter holiday traffic fallen within the same quarter 
as last year. Expenditure was reduced to the extent of £10,065. 
With an increase of 63,963 tons of goods and 151,081 additional 
passengers carried, a saving of 110,529 train miles was effected. 
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State of the Traffic. 





Quarter ended Quarter ended 








| 8lstMarch, 81st March, 

| 1905. 904. 
MMM GDML Gs cs co S040 ae ee 2803 
I a cs na nae Lee aes ae eee | £947,392 £939,835 
Expenditure | £519,206 £559,361 
Train miles run .. Be: 2 661,405 2,771,934 
Earnings per train mile .. .. .. | 7s. 1$d. 6s. 944. 
Expenditure per train mile .. .. } 8s. 109d 4s. 04d. 
Expenditure to earnings, per cent. | 54-81 59-52 
Passengers, number.. .. .. .. .. ..| 8.685 084 8,533,958 
Goods and live-stock traffic, tons so «sf See 00 1,660,636 
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The tramways show a decreased earning of £4623, and a 
decreased expenditure of £2653, compared with corresponding 
quarter of last year. 

These decreases are chiefly owing to Easter falling within the 
first quarter of last year, and in the second quarter this year, thus 
destroying the comparison. 


Quarter ended /Quarter ended 
March, 1905. | March, 1904. 


Miles open ... 








1253 125, 
Revenue £204,656 £209,279 
Expenditure £161,120 £163,77: 
Tram miles run .. 4,047,469 4,141,657 
Passengers carried 35,044,842 35,874,961 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 6th. 

FURNACE capacity has been strained for the past five months to 
such a point that repairing will have to be entered upon very soon. 
The number of furnaces that may blow out has been estimated with 
their capacity, but it is not thought advisable to make public this 
t until definite results can be given. There never 
was a yearin the history of the iron industry when as high a 
percentege of theoretical producing capacity was reached. Pig 
iron makers do not propose to accumulate stocks or to make irons 
for which they have not a visible market. They have done well 
during the past year or two, and are perfectly willing to blow out 
and await market developments. The manufacturers of billets 
had intended to meet in New York City this week to talk over 
trade affairs, but it was determined to postpone any such meetings, 
as everything was going on smoothly and they were getting good 
money for their products. The American Locomotive Company has 
decided to build a plant at Providence, R.I., to be used for the 
manufacture of the Berliet automobile. 

The business in structural material is as active as it has been 
at any time for twelve months, and inquiries are now pending for 
50,000 tons of material, and there is a daily expectation that the 
award of 5000 tons for the Mankattan Bridge will be made before 
Saturday of this week. There are several other very heavy 
requirements to cover, but the parties concerned have seen fit to 
keep all information concerning their necessities from the public 
for the present. The material wanted is bridge steel and material 
for terminals. There is a demand from the west, mainly from the 
large railroads centreing in Chicago, for a lot of material to be 
used up in bridge construction this winter. There is a probability 
that the output of pig iron will decrease during the summer months, 
and this fact will have its influence in preserving prices about where 
they are. Very little business is being done at present. 

The shipment of copper abroad for June will probably equal 
that of May, which aggregated 22,753 tons. The demand is quite 
active and inquiries are now under consideration from consumers in 
Germany, Austria, France, and Russia. Electrolitic is selling at 
15 cents cash for July deliveries. Sheet zinc has declined 25 cents 
per 100lb. The output of zinc since January Ist is 30,000,000 Ib. 
smaller than for the output of same time last year. So far this 
month the arrivals of tin from abroad have been 120 tons, and 
30h and dealers have advanced their prices for spot to 
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UNITED ENGINEERING RIFLE Cup.—The annual competition for 
the United Engineering Rifle Cup took place at the Runemede 
Ranges on Tuesday, June 6th. The competition is open to teams 
of four students of recognised engineering colleges, The condi- 
tions are ten shots at 500, and ten shots at 600 yards. The com- 
petition took place this year in exceptionally bad weather, which 
was doubtless accountable for the low scores made, The cup was 
eventually won by the team from the Royal School of Mines, 


Smoke ABATEMENT.—We are requested to announce that the 
Commissioners of his Majesty’s Works intend, with the assistance 
of the Coal Smoke Abatement Society, to carry out during next 
autumn a series of tests of open domestic fire-grates, Manufac- 
turers who may be desirous of having stoves tried should send full 
per mgg 9 thereof addressed to the Secretary, H.M. Office of 

orks, London, 8,W., on receipt of which the Commissioners will 
determine whether such stoves shall be submitted to tests, Con- 
ditions will thereafter be furnished. Applications must be 
received pot later than the 7th of July next, 





DOCKYARD NOTES. 





Tue latest battle reports attribute a good deal of sinking to 
un fire. For the older ships this is comprehensible, but 
ifficult to credit for the modern battleships, except on the 

supposition that their armour was not made of the usual 
material, No gun is likely to get through more than iis 
proving ground value, and the Russian armour was nominally 
proof against the Japanese pieces at any range. ‘ 





THE Monmouth, of the Second Cruiser Squadron, attached 
to the Home Fleet, holds a new and novel record. When the 
Home Fleet last coaled the Monmouth lay by idle. She had 
burned so little that she needed to take none. Yet she had 
accompanied the fleet all the time, steaming as it steamed. 
It is an interesting case of what a good engine-room staff can 
accomplish. The pity is that the Admiralty do not institute 
some system whereby the man who saves coal gets some 
reward for it. There is no question whatever but that coal! 
economy is about the most important thing possible in a 
warship. 





WHILst engaged in target practice off Tetuan on Wednes- 
day an explosion occurred in one of the casemates of H.M.S. 
Magnificent, causing injuries to many men. The accident 
appears to have been caused by the explosion of a 6in. 
cartridge in the gun with the breech improperly closed, 
Whether the breech was being closed, or was being opened, 
on the presumption that the charge had exploded, we do not 
yet know, All that can be said is that a hang-fire is more 
probable than a fault in the breech mechanism. The explo 
sion bears a close resemblance to that on board the Roya! 
Sovereign, 2 half-sister to the Magnificent, in 1901. The 
Magnificent has, however, guns of later pattern. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Owr1nc to the collieries only resuming work this morning, quota- 
tions remain practically the same as last week, both for steam and 
house coal. The quantity of coal shipped for the week ending 
the 10th inst. was 103,197 tons—foreign, 88,845 tons; coastwise, 
14,352 tons. Imports for the week ending 13th:—Iron ore, 
12,507 tons; manganese ore, 4480 tons; scrap, 270 tons; oak 
timber, 1415 loads ; pitwood, 1566 loads. 

Coal: Best steam, 11s. to lls. 3d.; seconds, 103. to 103. 3d.; 
house coal, best, 14s.; dock screenings, 7s. 3d. to 7s, 6d.; colliery, 
small, 6s. 6d. to 6s. 9d.; smiths’ coal, 9s. Pig iron: Middles- 
brough, No. 3, 45s. 64d., prompt ; Middlesbrough hematite, 55s, 9d. 
Iren ore: Rubio, 14s. 3¢° to 14s. 6d.; Tafna, 15s. 3d. to 15s. 6d. 
Steel: Rails, heavy sections, £5 to £5 5s.; light ditto, £6 to 
£6 5s. f.o.b.; Bessemer steel tin-plate bars, £4 6s. 6d.; Siemens 
steel tin-plate bars, £4 7s. 6d., all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, lls, 74d. to 11s. 104d.; 
Siemens, coke finish, lls. 10}d. to 12s. London Exchange tele- 
grams: Copper, £66 2s. 6d. to £66 5s.; Straits tin, £137 10s. to 
£137 17s. 6d. 








A NEw type of railway wagon has been introduced on 
the Caledonian Railway for coal carrying. The feature distin- 
guishing this make is the providing, in addition to centre hopper 
openings, also a hopper opening at each end. This enables the 
length of the wagons to be reduced, as compared with centre 
emptying wagons. The length over buffers is 38ft., and inside 
35ft., with a width of 8ft. 4in. Thirty tons of coal are carried. 


THE British ASSOCIATION OF WATERWORKS ENGINEERS.—The 
tenth annual general meeting of the Association will be held at Hast- 
ings, on Thursday, Friday, and Saturday, the 29th and 30th June 
and Ist July, under the presidency of Mr. Philip H. Palmer, M. Inst. 
C.E., waterworks engineer to the Corporation of Hastings. The 
Mayor and Corporation have kindly placed the Council Chamber of 
the Town Hall at the disposal of the Association for the purposes of 
this meeting. The following papers will be read with a view to 
discussion :—(1) ‘‘ Steel and Concrete Construction at the Antwerp 
Waterworks,” by E. Devonshire, A.M.I.C.E ; (2) ‘‘ Extensions at 
the Wallasey Waterworks,” by J. H. Crowther ; (3) ‘‘ The Relation- 
ship between oa ey Working Expenses, Revenue, &c., of Water 
Undertakings,” by G. 0. H. Klopp, A.M.I.C.E. A description of 
the Hastings waterworks, by Philip H. Palmer, M. Inst. C.E., 
will be circulated at the meeting, but not discussed. A lecture 
on ‘Oxidation and Corrosion” will be given on Thursday, 
June 29th, at 8.30 p.m., in the Council Chamber of the Town 
Hall, by H. F. Cheshire, F.1.C., BSc. London. Visits will also 
be paid to Filsham pumping station, West Hill, Newgate and 
Fairlight reservoirs, and to the new waterworks pumping station 
in the Brede Valley. The annual dinner of the Association will 
be held at the Albany Hotel on Friday, June 30th, at 7.30 p.m. 


ConTRActTs.—The Holwell Iron Company, Limited, of Asfordby, 
near Melton Mowbray, and 28, Victoria-street, Westminster, 
S.W., has been favoured with the whole of the order for the cast 
iron tubbing required for the Wigan Coal and Iron Company’s 
Clock Face Colliery, near St. Helens, Lancashire. — Bruce 
Peebles and Cc., Limited, of 25, Victoria-street, London, 8.W., 
have secured the contract for an extension of generating plant for 
the Scottish Central Power Company of 3000 horse-power, con- 
densers, switchboard, &c.; also orders for a 9000 horse-power 

enerating station complete for the Durham Collieries Electric 
om Supply Company, and for a 600-kilowatt direct-coupled set 
for the Partick Lighting Station.—In a list of contracts just closed 
by Edward Bennis and Co., Limited, we notice one for twenty 
Bennis stokers and furnaces for Portsmouth Dockyard ; stokers 
and adjuncts for Blackpool and Burton-on-Trent Corporations ; 
and coal and ash hoists for Northampton and Hammersmith,— 
Mr. Percy Pitman, Bosbury, Ledbury, has booked orders for the 
following Pelton water wheels :—150 brake horse-power for Messrs. 
the British Mining and Metal Company, Limited, London, for 
their Devonshire mines ; large Peiton wheel for Messrs. the Glyn 
Slate Company, Limited, for North Wales; high-pressure wheel 
for Messrs. the Cyanide Plant oupply Company, London, for South 
Africa ; multiple nozzle wheel for Messrs, A. and Z. Daw, London, 
for Rio, Mexico, and Mr. N. Andrew, Wanganui, New Zealand.— 
The Hart Accumulator Company, Limited, has secured the order 
for the supply of a battery of 120 of its standard lighting type cells 
required at the Electricity Works, Trefriw, Denbighshire.—Mr. 
Charles Firth, of Scarborough, has obtained the contract for the 
Flyingdales waterworks extension for the sum of £877 10s. 5d.— 
Messrs, Francis Morton and Co., Limited, of Hamilton Ironworks, 
Garston, haverecently secured some largeand important contracts for 
bridges, &c., included in which are 179 40ft. bridge spans for the 
Indian Government —We learn that the French Westinghouse 
Company has recently secured the contract for the installation 
of the Westinghouse cirgle-phase railway system on the Bergama, 
Valle Brembana Railway, Italy. The length of the line is 80 
kiloms,, and it will be served by five 30-ton locomotives, equipped 
with four 75 horse-power single-phase motors, multiple unit con- 
trol, and pneumatically-operated bow trolieys. The gauge of the 
line will be 1-44m, The power station is to be situated about 
1 kilom. out of Valle Brembana, and will be equipped with three 
single-phase, 500-kilowatt alternators, running at a speed of 500 
\ revolutions per minute 























JuNE 16, 1905 


THE ENGINEER 


613 





= 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by James D, Roots, M.J. Mech. E. 


When an invention is communicated from abroad the name and address of 
he Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be 1 at the Patent-Office Sale Branch, 25, 
South ton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advert. t of the t of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant of a Patent, 


STEAM TURBINES, 











11,367. May 17tb, 1904.—IMpROVEMENTS IN STEAM TURBINES, 
Hugh Francis Fullagar, 13, Mosley-street, Newcastle-on- 
Tyne. 


This invention relates to the balancing pistons of steam turbines 
having a rotary stepped drum. There are four figures, illustrating 
four different examples of the invention, the third and fourth 
examples relating to combined turbines for marine purposes, 
There are four figures in the specification. Referring to Fig. 1. 
the turbine drum comprises a hollow cylindrical portion a, a central 
portion a! formed by a shaft, and intermediate annular end 
carriers a2; c is the main balance piston, arranged on the forward 
end of the drum, and within a chamber c!, Thedrum a is provided 
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Fig.l. 


at its rear end with an auxiliary balance piston g, arranged in a 
chamber g!, the rear end of which is in communication through the 
piston g, holes g? in the portion a? of the drum, and the interior of 
the outer portion a with the steam inlet j, so that live steam will 
tend to move the piston g and the drum a forward in opposition to 
the force of the steam acting on the front annular end portion i? 
of the drum that extends outwards beyond the periphery of the 
main piston ¢, and in opposition to the ferce of the steam on the 
rotary blades. The escape of steam from the forward end of the 
piston g to the exhaust chamber £ is retarded by a packing 
device /; m is a passage for conveying to the exhaust chamber / 
steam that has leaked into the chamber c! past the packing device 
n of the piston c.— May 18th, 1905. 


12,696. June 4th, 1904.—IMPROVEMENTS IN ELASTIC-FLUID TuR- 
BINES, the Warwick Machinery Company, 83, Cannon-street, 
E.C, 
Schenectady, New York, U.S.A.) 

This invention relates to elastic-fluid turbines. The interior of 
the casing has two or more wheel compartments, separated from 
one another by a diaphragm, containing a chamber, in which a 
separator may be placed for separating the moisture from the 
steam as it passes from one stage or compartment to the other. 
Instead of a separator, a re-heater may be employed, and located 
in the chamber. The chamber is provided with one or more parti- 
tions, which cause the steam to describe a circular path in passing 
from one stage to the next—that is, the exhaust from one stage 
is caused to flow round the axis of the wheels into the succeeding 
stage. While flowing along this circular path its moisture is 
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Fig.1 


separated from it or the steam is re-heated. The length of the 
passage may be increased oo or bafilers, which may be 
stationary or adjustable. ere are seven figures, illustrating a 
two-stage two-wheel-per-stage turbine, Fig. 1 being a vertical 
section through the diaphragm separating the two wheel compart- 
ments. The casing is divided into two wheel compartments by 
means of a diaphragm, which contains a chamber, which receives 
steam from the first wheel, and, after causing it to pass downwards 
and around the wheel shaft in the direction of the arrows 7, dis- 
charges it into the bowls of the second stage nozzle 39. In order 
to prevent steam from the first stage from being discharged 
directly against the second stage nozzle a hood 8 is provided, which 
covers the first stage exhaust port 10. The broken and dotted 
line 11 indicates the inner surface of the exhaust port and the 
dotted line 12 the outer. The upper portions of the chamber in 
the diaphragm are separated from each other by the partition 13, 
which unites with a cylindrical wall 14 surrounding the shaft. 
Forming a part of this cylindrical wall are one or more bafflers 15, 
which act as separators. The under side of the diaphragm cham- 
ber is provided with a neck 16, in which these bafflers are located. 
The lower end of the neck is provided with a detachable cover 17, 
to which are attached bafflers 18. Pieces 19, situated directly 
underneath the bafflers 15, and adjustable toward and from the 
latter, further oppose the passage of the steam from one side of 


(A communication from the General Electric Company, of 





the chamber to the other, and aid in separating the moisture. — 
May 18th, 1905. 


14,245. June 23rd, 1904.—IMPROVEMENTS IN ELASTIC - FLUID 
TuRBINES, The Warwick Machinery Company, Limited, 83, 
Cannon-street, London. A communication from the General 
Electric Company, of Schenectady, New York. 

This is of that type of turbines in which there are a number of 
stages with rotary buckets interspaced with stationary buckets ; 
the cross sectional area of the nozzles or other discharging devices 
increases from the high to the low-pressure stage to accommodate 
the increased volume of fiuid. The operating parts are enclosed 
within a casing divided in axial planes with the several segments 
properly united. The casing has a number of internal shoulders, 
and seated thereon are diaphregms which divide the casing into 
compartments, each containing a wheel, There are three figures, 
of which Fig. 1 is a vertical section of a four-stage turbine of the 
jet type having two rows of wheel buckets per stage. The main 
shaft 1 has mounted thereon sleeves 2 and 3, each of which is pro- 
vided with two wheel discs 4, each disc being located in a separatecom- 
partment. At the periphery the disc is provided with rows of wheel 
buckets 5 attached to its side facing. Surrounding the wheels is a 
casing 6, the upper end of which has a shoulder to receive the 
cover 7, the cover having one or more openings to receive the 
valve chests 8. Each chest has a number of valves 9 to control 
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Fig.l. 


the admission of fluid to the first-stage nozzles 10. Between the 
wheel discs are diaphragms 11 seated on shoulder projections 12, 
and on the lower side of the projection a second shoulder is formed 
to receive the support 13 of the intermediate buckets which receive 
fluid from one row of wheel buckets and discharge it at the proper 
angle against the next. The under side of the diaphragm is cut 
away to receive the nozzle 14 having the passages 15. The upper 
surface of the diaphragm has one or more chambers 16, which 
extend in the arc of a circle, and cover the same area as that 
covered by the nozzle. Strengthening ribs 17 extend across the 
chambers. The projections 18 are formed integral with the 
diaphragm. They have smooth walls next the buckets which 
serve to decrease the rotation losses. The upper surface 19, as 
well as the lower surface 20, are provided with smooth surfaces, 
the latter next the receiving buckets, which reduces the rotation 
lost. Inclined passages 21 are formed to drain the water from 
the expanding steam. The carbon packing 26 has a metal holder 
27, a spring 28, and a plate 29 to prevent the escape of steam. 
The cover 7 has ordinary packing rings at 30.—May 18th, 1905. 


INTERNAL COMBUSTION ENGINES. 


2711. February 3rd, 1904.—IMPROVEMENTS IN AND RELATING TO 
INTERNAL COMBUSTION Enoines, LZ. M. Le Page, of Constan- 
tine, Algérie, France, 

The object of this invention is to enable the power of an internal 
combustion engine to be varied by varying the length of the stroke 
by means of a slotted link. There are two figures, and a diagram. 
of movement. Fig. 1 is a part sectional elevation. The jacketed 
cylinder a, in which works the piston b, has an extended cylindri- 
cal guide, in which works the crosshead c, carrying a piston-rod con- 
tinuation d, provided with a roller ¢at its end, which fits in the slot 
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of the link f. The linkfhasapingin the boss at its end, to which the 
connecting-rod h is jointed. The other end of the link / is jointed 
by the pin / to a toothed quadrant m, which is pivoted at x to a 
bracket o bolted to the casing p, which closes the end of the crank 
chamber. The quadrant m is actuated by a worm 7, which is 
rotated to vary the stroke of the engine by means of the hand 
wheel s, and the bevel wheels ¢, It will be seen that, by altering 
the position of the quadrant or sector m, the stroke of the piston 
may be varied, as indicated by the dotted lines.— May 18th, 1905. 


ROAD MOTOR VEHICLES. 


10,289. May 4th, 1904-—Motor CycLe FLEXIBLE DRIVE AND 
PoWER TRANSMITTER, Alfred J. Barker, of Stockwell-road, 
and Charles Westwood, of Silverthorne-road, London, 8S. W. 

This invention is intended to provide a positive, yet a flexible, 
drive for the transmission of the power from the motor to the 
driving wheels in motor cycles and motor cars. It consists chiefly 
of a flat metal disc 5, having a burred, serrated, or roughened 

face, secured to the crank shaft. There are two figures. Fig. 1 

is an elevation. Upon the spindle or shaft d, at right angles with 

thecrank shaft, is mounted a driving roller or pulley c, adapted to 
be moved longitudinally on the shaft d. The roller or pulley ¢ has 
an engaging periphery of a yielding material, such as raw hide, 
rubber, fibre, or soft metal, which is pressed into frictional driving 

contact with the disc d, and the contact surface of the roller c, 

being pressed into the serrated or roughened face of the disc, is 

driven positively by the disc with litt]e or no slip. The shaft d is 





coupled to a flexible wire shaft ¢, and thence tothe road wheel or 
wheels. The shaft dis attached to a rocking bearing f, actuated 
by a foot pedal g, which, when depressed, causes the roller ¢ to 
engage with the disc. The longitudinal movement of the roller is 
effected by means of levers /, /, and m, operated by links ” and 0, 
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connected to the lever on the quadrant /, the variation of speed 
being caused by moving the roller to or away from the centre of 
the disc. The novel point is the serrated or roughened surface of 
the dise to prevent slip.—May 18th, 1905. 


10,286. May 4th, 1904.—IMPROVEMENTS IN AND RELATING TO THE 
CONSTRUCTION OF RADIATORS FOR Motor VEHICLES, C. J. 
Megevet, Rue Malatrer, Geneva.—Date under International 
Convention, 5th May, 1903. 

The radiator is formed of a series of tubes of equal length placed 
parallel to one another, and having their ends connected with one 
another by means of wires soldered to each other and to the tubes. 
The frame of the radiator is provided with means for tightening. 
the wires, the means being similar to those used in a piano. 
There are fifteen figures. Fig. 1 shows two constructional forms 
of unfinished radiators and the means used for making it. The 
radiator is formed of a series of tubes c of equal length, pleced 
parallel to one another, and having their ends connected with one 
another by means of wires ¢ and ¢! soldered to each other and to 
the tuber. The frame has a water inlet f at the top and outlet at 
the bottom. The rigid frame a is open on its two faces, and the 
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edges are provided with equidistant notches, the distarce between 
the notches corresponding to the exterior width of the tubes ¢ 
which are to be connected together. The frame has ties d for the 
purpose of tightening the wires e¢ and ¢!. The wires are held in 
the notzhes of the frame and form together a net, in the meshes 
of which the ends of the tubes ¢ are fitted. The wires e and ¢! and 
the tubes c are soldered together on each face of the frame a, so as 
to form two walls or compartments enclosing the space between 
the tubes c, this space being the thickness of the wire. The ends 
of the wires are then cut off, the frame removed, and the radiator 
is connected and soldered to an outer box or frame, in which the 
inlet and outlet pipes are fitted. The line A B intersects the two 
forms of radiator.—May 18th, 1905. 


TRAMWAYS. 


13,163. June 10th, 1904.—JMPROVEMENTS IN CROSSINGS AND 
PoInts FoR TRAMWAYS AND RatLways, Alfred E, Le Rossignol, 
27, Great George-street, Westminster. 

It is necessary to provide tramways with crossings at intervals 
to enable a tram to be transferred from one line to another in case 
of emergency or accident. The crossings are seldom used, but are 
the cause of considerable noise as the vehicles pass them. The 
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J Fig. 2. 


object of this invention is to provide a crossing which shall not 
interfere in any way with the main rails except when it is required 
for use. There are five figures. Fig. 1 is plan of a cross-over, 
and Fig. 2 are sections showing the hinged cover of cross-over when 
out of position and when lifted into position. aa! are the right 
and left main rails, } b are the crossing rails and cc are the points. 
The crossing rails stop short of the main rail. Each cross-over is 
completed when required for use by six short lengths of rail on the 
under sides of plates hinged beside the rail. For each crossing 
rail there are two plates d and at each point one plate « shown in 
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the plan. These plates are hinged to plungers f moving in the 
boxes g, so arranged that the plates normally act as covers to the 
boxes and the roadway is left quite even. When it is desired to 
use the cross-over the plates are turned back on their hinges, 
— the plungers to rise to the position shown, so that the 
plates lie above the main rails. When the plates are turned back 
they bridge over the main rails and complete the crossing rails, so 
thata tram may be transferred from the up rails to the down or 
vice versd.—May 18th, 1905. 


MISCELLANEOUS. 


10,719. May 10th, 1904 —JMpROVEMENTS IN Hot-arr, STEAM, AND 
CoMBUSTION PRropucT ENGINES, Joseph Mees, Comberton 
Villa, Stourbridge. 

This invention describes a very ingenious arrangement for vary- 
ing the cut-off and therefore the degree of expansion in a hot-air, 
steam, or combustion product engine. When used asa combustion 
product engine, it is a combination of the two-stroke cycle as used 
In internal combustion engines with a heating chamber in which 
the combustion is continuous. This heating chamber may be 
heated from the outside, or it may be constructed for fuel to burn 
inside. When liquid fuel is used, it may be pumped into the 
chamber. There are four figures. Fig. 1 is a sectional elevation 
and Fig. 2 is a sectional plan of the valve-box. A is the cylinder ; 
B is a passage from the cylinder to the crank chamber C'; D is the 
cut-off valve, which is opened by the pressure in the cylinder A. 
The piston-E, when at the bottom of the stroke as shown; uncovers 
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the exhaust ports F and at the same time uncovers the passage B. 
The piston when at the top of its stroke uncovers other ports, 
through which air is drawn into the crank chamber C. The valve 
D is operated by the arm of the lever J. The lever J is a bell- 
crank lever pivoted on the outside cf the cylinder, the longer arm 
of which carries a roller that runs on the face of a cam on the 
crank shaft. The cam is made to slide upon a feather on the 
shaft, and is movable longitudinally on its feather. A portion of 
the projection or boss of the cam is cut away, so that when the 
cam is shifted on the shaft, the roller is made to bear upon a 
smaller part of the boss, and the valve D, when operated by the 
spindle M which works through the gland N, has its cut-off varied 
by moving the cam. The piston E during the in stroke forces a 
charge of air past the valve D and the fiap valve m to the pipe /, 
which is connected to the heating chamber. The valve-box } has 
the two pipes e and f connected to it. The circular plate ¢ Las 
openings 2 and j/ communicating with e and f. The openings 7 
and j are fitted with hinged flap valves, the valve & hinged at / 
below the plate c, and the valve m hinged at x above the plate c. 
The air compressed through the valve D passes by the valve m and 
the pipe f to the heating chamber, the compressed heated gases 
returning through the pipe ¢ and valve é to the cylinder, so long 
as the valve D is held open by the cam and lever J.—May 18th, 
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SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


789,454, FASTENING ARMATURE PUNCHINGS TO THE SPIDERS, 
H. G. Reist. Schenectady, N.Y¥., assignor to General Electric 
Company, a Corporation of New York.—Filed October 18th, 1901. 

This invention has been taken up by the General Electric 


Company of New York. There are three claims, The third 
describes the invention. The combination with an armature 
spider having the cylindrical supporting surfaces a, intermediate 
slots al, and circular keyhole slots a, a®, of core punchings B 





having keyhole slots }, and a locking key C having the beads ¢, c!, 
and the web c?, 


789,462, SreaM TURBINE, J. Stumpf, Charlotlendburg, Germany, 

assignor to General Electric Company, a Corporation of New 
ork.—Filed February 24th, 1903. 

This is the United States patent for the well known Stumpf 

turbine. It covers the use of a ‘‘return bucket.” The discharge 

nozz‘es are tangential to the wheel. The return bucket crosses 


the wheel and is provided with receiving and discharging horns, 
the latter presenting a greater area to the wheel than the former, 
The buckets are U shaped ; there ure nine claims. 


789,554. Continuous INTERNAL CoMBUSTION TURBO - MoToR, 
C. Lemale, Alfort, France.—Filed April 13th, 1903. 

This patent is for a combination of a generator of gas at a high 

temperature and pressure, and an elastic fluid turbine. A series 

of chambers is provided opening on to a circular conduit, and ip 








these chambers the explosions are effected, or violent combustion 
goes on. The chambers are lined with refractory material, and 
provided with diverging nozz'es. Further water is mingled by an 
atomiser with the hot gas, and converted into superheated steam. 


There are nine claims. 


739,760. TURBINE, H. Roeske, Philadelphia, Pa.—Filed May 31st, 
1904. 


This invention is foraturbine with alternate fixed and rotating 
wheels. The steam is admitted through the central axis. The 


: 





buckets remain the same in number from the centre outwards, but 
augment in dimensions, and so provide for the increase in volume 
of the steam as it expands. There are twenty-three claims, 


789,768. Renovator, 7. J. Sullivan, Milwaukee, Wis., assignor to 
General Compressed Air House Cleaning Company, St. Louis, 
Mo., a Corporation of Missouri.—Filed January 9th, 1902. 

This is an American patent for a system of cleaning houses. In 
this country the exhaust machine is well known. The invention 
illustrated uses compressed air instead of a vacuum. The arrows 
show the course of the air from the jet nozzle. There are four 


[789,768.] 


claims; the third runs as follow :—In a renovator, the combination 
of a casing having an inner chamber and a bottom opening 
communicating with said chamber, a compressed air. nozzle 
connected with the casing and adapted to discharge compressed 
air on to the article to be cleaned, the said compressed air thence 
passing upwardly through the bottom opening of the casing and 
into the inner chamber of the casing, means for supplying com- 
pressed air to the nozzle, and means for adjusting the inclination 
of the nozzle. 


789,844, ART OF CONTROLLING FURNACE GasEs, J, W. Dougherty, 
Steelton, Pa.—Filed August 30th, 1904. 

This invention is intended to prevent explosions when blast 
furnaces are being blownin. There are nine claims; the seventh 
runs as follows:—The art of blowing in blast furnaces, which 
consists in temporarily injecting into the furnace gases emanating 
from the furnace proper a body of steam sufficient to prevent the 





formation of an explosive mixture and using the gases at a suitable 
point of consumption after the connections with the furnace have 








been cleared of air by said body of steam, substantially as 
described. 
789,806. Recomina Gun, K. Haussner, Hisenach, Germany.— 
Filed March 5th, 1902. 
A spiral spring takes up recoil by means of a wire rope running 





off a helivoidal pulley in such a way that tho pull of tho spring and 
the effort of recoil shall always balance each other. There ars 
three claims. 
789,885. APPARATUS FOR THE Rapip CHaraiNne or Gons, C. P. E. 
Schneider, Le Creusot, France.—Filed March 2ith, 1903. 

There are sixteen claims to this patent. The invention consists 
in providing springs by which the projectile is accelerated into the 
gun. The fifteenth dina runs as thus:—In a loading device for 














guns, ways extending rearward in line with the gun, ammunition 

carrier movable on said ways, an accelerating device and ammuni- 

tion-releasing device operative on the forward movement of the 

carrier, and a buffer on said carrier for diminishing shock to the 

carrier on its arrest, 

790,271. CHARGING MECHANISM FOR BLAST FURNACES, 
Baker, Newton, Mass —Filed Mey 3rd, 1904. 

This is one of the inventions of somewhat elaborate blast furnace 
mechanism which seems to be favoured in the United States. A 
continuous track is laid provided with charging stations for ore, 
coke, &c., and this track leads to the top of the furnace. The 
skip carries a cylindrical vessel hanging on trunnions, through the 


(790,271. A | 


David 

















bottom of which di:charge takes place. There are seven claims; 
the fifth is as follows:—The combination with a furnace, of a skip 
having a receptacle, a closure for the lower end of the latter, a 
horizontally vertically-movable supporting lever carried by the 
receptacle, cx tions bet the lever and closure, and an 
abutment sustained above the furnace in position to override the 
horizontal supporting lever and positively depress the same and 
open the closure when the skip arrives in position to discharge its 
load into the furnace, 











A BrittsH Consular report on the trade of Germany 
during 1904 states that motor cars are rapidly becoming mor> 
popular, as is witnessed by the fact that at the end of 1904 thar: 
were 1158 motor cars in Berlin compared with only 582 a year ago. 
Manufacturers were well employed, but the higher prices for raw 
materials, metals and pneumatic tires reduced profits. There isa 

reat demand for motor boats, moter cycles and motor tricycles 
‘or business. purposes; 
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STEAM JACKETS AND VALVE LEAKAGE. 
By Professor R, H, Smiru, 


TE recent report of the Steam Engine Research Com- 
mittee of the Institution of Mechanical Engineers advanced 
the science of the steam engine by forcing into general 
public notice the importance of valve leakage in the problem 
of steam engine economy—a side of the question which 
most makers and users of high-class engines have studied 
closely for several years past. The Research Committee 
were to be sympathised with, in that they had not at their 
disposal plant of more modern pattern and of larger size 
for their experiments; and in that, so far, their investi- 
gation has been kept within the very narrow limits of a 
single working condition of one individual cylinder, only 
the speed and the initial pressure having been varied. No 
doubt the reporter would have greatly preferred to have 
at his command better research apparatus, and better 
methods of research. He spent an infinite amount of 
time, ingenuity, and mental labour upon experiments, and 
upon many-sided analyses and interpretations thereof, 
upon an engine that really illustrates nothing whatever 
of high engineering or commercial importance. The 
first clause of the A B C of steam cylinder engineering is 
that very small engines are in no single respect correct 
diminutive images of large ones. And the reason of this 
is that itis of comparatively small commercial import- 
ance that small engines should work with very high 
thermal or dynamic efficiency, whereas high efficiency 
becomes of great practical consequence in engines of 
large power. This has been true for very many years 
past, but its truth is increasing at an accelerating pace 
now that the electric motor, supplied from a central 
station, is universally taking the place of the separate 
small steam engine. 

Moreover, can it be said that the leakage of the old 
common form of flat slide valve is at the present day of 
commanding importance in steam engineering? What 
sane engineer would use these valves in any new large 
nstallation where high thermal and mechanical effici- 
encies are of great commercial importance? We do not 
assert, or suggest, that it is impossible to design patterns 
of flat slides that will leak as little at all pressures and 
temperatures, and consume as little power in driving 
their gears, as piston valves or drop valves. We only 
say that, if this be possible, then such flat slides do not 
in the least resemble those used in the Institution of 
Mechanical Engineers Research. 

The leakage part of the report received most attention 
in the discussion, because it was seen to have most 
ractical importance. In order to establish the laws of 
eakage through a sliding joint, flat slides are, no doubt, 
the simplest, and, therefore, the best forms to experi- 
ment with ; but with drop valves one has to do with a 
fixed and not a sliding joint. If one wants to investigate 
leakage through a sliding joint, surely the scientific 
method is to use a slide covering only one port, namely, 
the exhaust port; to arrange means whereby the mean 
lap may be varied without altering the fit between the 
sliding faces; to arrange means of varying the mechanical 
pressure between the faces independently of the pressure 
which produces leakage; to adopt means of varying the 
fit between faces independent of all other change, and of 
varying the temperatures as well as the pressures effective 
in producing warpage of either face. So far as influence 
of fit is concerned, in order to obtain exact quantitative 
results, of course cylindric or piston slides offer superior 
facilities for experimentation, but the results cannot have 
much significance as regards flat slide leakage. 

Workshop experience with manifold forms of valve has 
long since demonstrated that the true secret of steam 
tightness lies in the design of valve and seat together in 
regard to mass, shape, and surface exposures to live and 
exhaust steam respectively such as, while it leaves both 
valve and seat the greatest practicable freedom to change 
in size under variations of temperature and pressure, will 
also keep both of unchanged shape. The old pattern of 
flat slide valve, designed without this modern knowledge 
of the real conditions of success, cannot yield results of 
important significance in steam engine research. 

As regards the jackets, it is to be noted that the jacket 
steam was taken from behind the engine stop valve, and 
that this valve was in many of the tests used for severe 
throttling. Thus the jacket steam was in every test hotter 
than that in the steam chest. Mr. Mawcalled for records 
of the jacket steam temperatures and pressures, and it 
may be surmised that these will be given in the forth- 
coming yolume of the “ Proceedings.” No doubt jacket 
steam ought to be taken from this point, but the above 
excess of temperature is abnormal. In one case the 
pressure drop through the stop valve was from 60 lb. to 
40 lb. This was an unjacketed trial at low pressure and 
200 revolutions per minute, and the drop accounts for 
the extremely erratic positions of the points A A, in dia- 
grams 38, 39, 28, and 14; from which diagrams it would 
be better either to omit these points entirely, or to mark 
them specially with a note of the cause of their being so 
much out of line with the others. In one jacketed trial 
this pressure drop was nearly 25 Ib., in another more than 
20 Ib., and in three others just under 20 lb., while it was 
frequently 10 Ib. to 14 Ib. 

But this excess of temperature, coupled with the large 
amount of steam sent through the jackets, which in one case 
was as much as 724 per cent. of that used in the cylinder 
itself, and in two other cases 24} per cent. and 20 per cent., 
makes it useless to apply the results here obtained 
from jackets to the consideration of the merits of the 
engine apart from the boiler. To produce this extra high 
jacket temperature, extra grate and heating surface has 
been necessary in the boiler beyond what would have been 
needed without the jackets; and similarly, extra boiler 
power has been needed for the production of this abundant 
jacket supply. The result, as a matter of course, is to raise 

the thermo-dynamic efficiency of what is done inside the 
cylinder — with a warmer cylinder its thermal defects 
become less prominent; but the real question is 











whether this slight improvement in the cylinder action 
is worth the extra cost of the increased boiler power 
involved, We do not assert that it is not-so. What 
we do assert is that to prove an increase of thermo- 
dynamic efficiency in the cylinder action fa'ls a long way 
short of demonstrating an improved economy in the 
steam power plant taken as a whole. Even with regard 
to the cylinder action alone, this aspect of the subject is 
so obviously displayed in the main tables of the report, 
Tables 13 and 14, that it is strange that it is overlooked 
in the text of the report. Comparing these two tables— 
the first for jacketed and the second for unjacketed trials— 
itis seen that in all, except those at the highest pressures, 
in which the steam chest pressures were markedly higher 
in the jacketed than in the unjacketed series, the indicated 
horse-power yielded is materially higher with unjacketed 
than with jacketed cylinders. With the latter a slightly 
smaller amount of heat per foot-pound of work is reached ; 
but the real question is whether this result is worth while 
obtaining at the cost of sacrificing a considerable amount of 
work per stroke. For some reason not explained in the 
report the brake horse-power follows more commonly the 
reverse law; but this difference between the brake and 
indicated comparisons seems to suggest some minor 
divergence in the experimental conditions inimical and 
unfair to the unjacketed trials. To eliminate 
the influence of the accidental variations of speed, 
we have calculated the ratios of mean effective 
pressure to steam chest pressure in the two series of 
trials. The table given below shows the results. In 
the last section of the table the jacketed trials had the 
advantage of a larger excess of pressure behind the stop 
valve. The table shows that for low pressures and low 
speeds, where alone advantage is claimed for the jacket- 
ing, this jacketing at the same time involves a material 
loss of mean pressure, as compared with steam chest 
pressure. Of course, the results do not make it possible 
to assert that the same difference would appear with 
much earlier cuts-off. 
Ratio of Mean Effective to Steam Chest Pressure. 


Approx. Approx. z 
pressure. speed. Jacketed.  Unjacketed. 
f 50 . “244 -346 
35 150 . -265 32 
(250 = -319 335 
{ ,20 +45 “52 
SI... -48 47 
(250 : 47 46 
50 -63 62 
95 +150 .. 58 59 
| 250 iY. 55 BD 
f 50 -66 -64 
100 -65 64 
200 -61 -61 


The Reporter draws the conclusion, from various 
diagrams, that steam jacketing engines of the kind he 
tested is more useful with low pressures and low speeds 
than with high pressures and speeds, and he infers that 
at certain limits of high speed and pressure the advantage 
of jacketing would disappear. So far as speed is con- 
cerned, this had been pointed out previously as the 
result of earlier experiments, and as agreeing with 
rational theory. In respect of pressure the evidence now 
adduced does not appear to be at all conclusive, especially 
in view of the unchanged cut-off in all the trials. 
Naturally, the higher the pressure used, the earlier the 
cut-off, and with this earlier cut-off additional thermal 
advantage must accrue from external heating of the 
cylinder. 

In one respect this Report—rather than the experiments 
reported on—has served an extremely useful purpose, 
namely, that of enforcing a much wider and more serious 
attention to the disastrous effects of leakage. There 
has been a common idea that drop valves have become 
usual on the Continent, in order to obtain quick cut-off and 
to diminish clearance volume. A reason much mofe im- 
portant than either of these for the use of drop valves is 
that they permit very little legkage. If the great economic 
evil of leakage be only clearly recognised, it will be also 
seen that it is inadvisable to combine admission and 
exhaust in one rigid valve. During the admission and 
expansion period at each end of the cylinder, it is the 
closeness of the exhaust valve that is essential; during 
exhaust and compression, it is that of the admission valve 
that is necessary. Leakages through the admission valve 
during expansion and through the exhaust valve during 
compression are of comparatively little consequence. 
The two valves should therefore be free to seat them- 
selves independently ; that is, they should be separate 
valves, even if they be both driven together by one link- 
age. The combined D slide valve is therefore a defective 
instrument of distribution. 

The Report shows conclusively that in one particular 
case, at any rate, it is utterly fallacious to estimate 
amounts of cylinder condensation without taking leak- 
age into account. But it does not carry us much 
further than that in respect of quantitative estimation, 
because the method of research followed compelled the 
reporter to estimate the leakage actually occurring during 
his tests by help of a great many assumptions more or 
less theoretical, or rather, purely empirical. The cumu- 
lative effect of these assumptions on his estimate may 
be very large; in any case, it is very uncertain. It 
robs his conclusions as regards cylinder condensation 
and re-evaporation of any claim to quantitative accuracy, 
although we believe that they are, as general statements, 
perfectly correct. Quantitative research on condensation 
and evaporation can only be well carried out with valves 
and pistons which have been so made that they intro- 
duce the disturbing element of leakage in a much more 
minute degree than in this research. Both subjects, con- 
densation and leakage, are important objects of research ; 
but they should be attacked separately. 

Finally, as regards leakage, a distinction should be 
sharply drawn between leakage between a pair of very 
narrow bearing surfaces, such as those of drop valves, 
and that between wide lap surfaces, such as those in 








flat, piston, and Corliss. slides. In the former case the 
léakage approximates to the flow through a pin-prick in 
a thin plate, and there is no reason to suppose that the 
passage between the metal surfaces compels condensation 
of steam in any degree greater than in the small orifice 
in the thin plate. If the bearing edge has more than a 
certain width there may be a simmering leak, which 
means that the leaking material issues as liquid, and boils 
immediately it escapes into atmospheric pressure. But 
if it were a sharp knife-edge there would be a blow 
through of steam alone if only steam arrived at the 
high-pressure side of the joint. 

It would be interesting to discover the limit of breadth 
that separates this kind of leak from that through wide 
lapping surfaces. Here the high conductivity of the 
metal promotes a more or less rapid flow of heat towards 
ite cooler parts ; this flow keeps the metal surface which 
is in contact with the steam at a lower temperature than 
the layer of steam within its radius of direct thermal 
influence; and consequently heat flows from the steam to 
the metal, or rather, to both the opposite metal -faces. 
There is an extremely thin layer of steam to give up heat; 
its latent vapour heat is soon exhausted, and it is liquefied 
before it has penetrated far beyond the in-edge of the lap 
joint. Beyond this—that is, through nearly the whole 
length of the leakage passage—the leak is a flow of liquid. 
It cannot be too constantly borne in mind that a flow 
through a narrow channel ‘in which the drop of pressure 
is spent in overcoming viscous and frictional resistances 
is a purely volumetric phenomenon; by which is meant 
that for given drop of pressure per inch length, given 
cross-sectional dimensions of the channel, and given 
viscosity and friction coefficients, the volume of flow per 
second will be the same, whatever be the density of the 
fluid passing. As water is a thousand times more dense 
than steam, a thousand times as great a weight of water 
would leak per second as of steam if there were no differ- 
ence between the friction and viscosity coefficients and 
no difference between the pressure gradients across the 
leak with water and steam. In a water leak the pressure 
gradient is almost certainly uniform except for variation 
in the closeness of the two metal surfaces, while in a per- 
fectly dry steam leak, because of the expansive character of 
the fluid, the pressure gradient will not be uniform, and the 
whole of it will not be spent on friction and: viscosity, 
part of it being spent on mass acceleration. Thus the 
two cases differ largely, beyond the limits of mere 
difference of friction and viscosity coefficients; but the 
excess of the water density is so enormous that -where- 
ever the leak passage is long enough to produce sufficient 
delay to induce liquefaction of the steam, the rate of 
leakage measured by weight must be much greater than 
in dry steam leakage. This excess will evidently become 
more pronounced if at entrance into the leak the steam 
be already wet. 

At the outlet edge of a water leak there may be con- 
siderable excess of pressure above the atmosphere, or 
exhaust, into which the leak discharges. When water 
runs through a long pipe of small uniform bore, then, 
except under rare exceptional conditions, the flow is full- 
bore the whole length of the pipe, and no change of 
velocity occurs throughout this length. No pressure 
fall is, therefore, spent on mass acceleration within the 
length of the pipe. Before the entrance into the upper 
end of the pipe, and after exit from its lower end, there 
are two pressure falls spent on mass acceleration, the 
uniform velocity within the pipe being intermediate 
between that in the upper reservoir at some distance 
from the upper end and the final velocity in the tail-race 
or exhaust at some distance from the lower end. The 
ratio between the two acceleration pressure falls at 
entrance and at exit depends upon the sizes and shapes 
of the supply and exhaust reservoirs, but in every case 
there is some considerable drop at the exit, leading to 
what is commonly termed “contracted vein.” The water 
of the liquefied steam leak is thus always discharged into 
the exhaust above exhaust pressure, and the result is that 
it immediately simmers and boils, or else, still more 
explosively, bursts into steam. 

In the art of designing valves and their seats, so as to 
avoid or minimise steam leakage, as also in that of 
designing pistons and glands, the utility of understand- 
ing how a leak proceeds in its course from inlet to 
outlet is obvious; hut there is here no space in which to 
draw lessons in this art of design. If a designer under- 
stands exactly what he has to fight against, it may 
usually be left to his own intelligence to find good means 
of fighting. 








THE LIEGE EXHIBITION. 
LOCOMOTIVES.—No. I. 

Tue “ Henry system” of compound locomotive on the 
P.L.M. lines was originated in 1888, and of this system 
six locomotives of different types were already in service 
in the commencement of 1889, and two were shown 
at the Paris Exhibition of the same year. Some years 
later—1891—the Nord Company also adopted four-cylinder 
compound locomotives similarly coupled. Until then the 
only four-cylinder uncoupled compound express locomo- 
tive at work in France had been the experimental engine 
No. 701, built for the Nord in September, 1885, to the 
designs of Mr. A. G. de Glehn, at Belfort, and which, lent 
to the makers by the Nord Railway, was also shown at 
the same Exhibition. 

In the lapse of years—1885 to 1891—much study had 
been devoted to the improvement of the four-cylinder 
compounds, and considerable valuable experience acquired 
had: been made public—notably by M. Baudry at the 
Railway Congress of 1889—but as the pioneer in adopt- 
ing this form of locomotive as standard practice, it is to 
the French P.L.M. Railways that the credit is due. 

The P.L.M. compounds were, in fact, the first of any 
four-cylinder express engines** wherein the principle of 

* Most of the systems of four-cylinder compounds row ia vogue on 
the Continent were indicated in the remarkable patents of Wiliam 
Dawes, June 20th, 1872, 
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dividing the efforts of the high and low-pressure cylinders 
between two pairs of wheels, as initiated by Mr. Webb, 
was combined with the coupling together of the two 
pairs—a fact which is not at all well known. For the 
Nord locomotive this coupling was not adopted until years 
later (1891). 
struct a compound locomotive upon the lines of Mr. 
Webb's engines—for Mr. Webb's patent was not, we 


believe, restricted to three cylinders—the P.L.M. Com- | 
' employed by-which‘some control is maintaine 


pany preceded all others in adopting, coupled or not 


Without being the first in France to con- | 


This invariability for the low-pressure admission at all 
times, simultaneously with the free operation of the 
reversing screw to obtain any desired degree of admission 
in the high-pressure cylinders, is obtained automatically 
by a trip gear on the slide block of the reversing 
screw. But this does not seize the slide of the low- 
pressure weigh-bar shaft rigidly enough to retain it 
whilst the reversing operation is being effected with the 
engine in motion, and therefore an arrangement is 





the large grate area and heating surfaces and increased 
capacity of the whole generator, as also the augmented 
steam pressure, viz., 215 lb. per square inch. 

To carry the larger boiler without exceeding the pre. 
scribed limit of weight on each axle, an additional pair of 
wheels has. been introduced. In the lot of twenty loco- 
motives now being completed this extra pair of wheels is 
coupled with the other drivers, so as to ensure the 
requisite adhesion when on the 1 in 125 gradients pre- 


over the | vailing between La Roche and Dijon}; but in'the succeed. 














tine | 


Fig. 1-SIX-COUPLED COMPOUND LOCOMOTIVE, P.L. M. RAILWAY 


coupled, the Webb principle as the standard practice, to 


which it has since unvaryingly adhered. But the mere | 


positions of ‘the cylinders have been i widely, 
according as suited best the various types of locomotives 
to which the system has been applied. In the year 1889 
two at least out of the three standard types had the 
cylinders placed in the same transverse plane, so that 
caissons or box-braces were not necessary between the 
outside pair of cylinders. This constructive detail, 
which is considered an important one in modern 
locomotive design, in no way prevented the connect- 
ing of the rods to different pairs of drivers, exactly 
as in the Webb engines. This feature of the Henry com- 
pound locomotive has also been embodied in the Henry- 
Baudry arrangement of the new P.L.M. compounds— 
combining thus the principle of the Webb three-cylinder 
compounds with the cylinder disposition of the Webb 
four-cylinder compounds.* There is, as a necessary con- 
sequence, a great difference in the lengths of the 
connecting-rods. 

The foregoing details and historical references serve to 
explain the whole typical arrangement of the new P.L.M. 
compounds. 

The cylinders, all in the same transverse line, have 
piston valves—one for each cylinder. There are four 


slide in its passage from end to end of its course, this | 
consisting of a small cataract cylinder filled with oil. 

which will be best understood from the diagrams, Fig. 4. | 
Such oil cylinders have been used, in different forms, for | 


ing lot of twenty the greater number of them will have 
a small pair of bearing wheels instead, and four only of 
the wheels will be coupled, and suffice for the service on 
the lesser gradients of 1 in 200 between Paris and La 
Roche—in all other respects the two types will remain the 
same. Lateral displacement for the fifth axle is provided 


| in the brasses, which have a play of 8 mm. on each side, 
| the recall to centre line being effected by means of 
| inclined planes, cemented and hardened, upon which the 
| brasses ride in their axle-boxes—as is the case with the 
| preceding ,‘,-coupled compounds. 


Fig. 2—ARRANGEMENT OF CYLINDERS 





many years on the P.L.M. locomotives; and on the first 
compounds of 1888 they were used in connection with | 
auxiliary steam-reversing gear, as introduced in 1880, | 
but, as elsewhere also, auxiliary power gear has fallen | 
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valve gears of Walschaerts’ type, those placed inside being 
driven from single excentrics. The single reversing screw 
has two weigh bars, that one for the low-pressure having 
variable connection with it by means of clamps; but 
while the high-pressure bar operates the link-radius bar 
so that cut-offs of 20 to 88 per cent. of piston stroke can 
be obtained, the low-pressure bar is made to give only two 
points of cut-off, that is 63 per cent. of the piston stroke 
in forward and backward gear. 

* The firet four-cylinder compound actually constructed with four 
cylinders in one group, and with cranks set at 180dog., appears to have 
been in 1884 for the Sind, Punjab, and Delhi Railway. 





Fig. 3-SECTIONAL PLAN OF ENGINE 


into disuse, and the oil-cylinder device is now simplified 
into a small vertical cylinder attached to the right-hand 
side of the fire-box, and fitted with a plunger, in which 
holes are drilled, and connected through a fulcrum lever 
and rod to the low-pressure weigh-bar. In operation it 
moderates the force of the thrusts transmitted from the | 
link whilst the low-pressure weigh-bar is being drawn | 
along, to either of its clamping positions, by catches on 


| the high-pressure reversing screw block. 


The notable point in the new engines is the much greater 
boiler power they possess than previous express engines— 


e new engines are designed for an increased haulage 
capacity of 10 per cent. over those aaa | constructed 
for work in the same sections of the line, but up to the 
present those already in service have not, while still 
grinding down the new surfaces of their working parts, 
been put to heavier work than the older engines, which is, 
for the fastest classes of trains, 250 tons at a maximum 
speed of 62 miles per hour. 

One of these engines, exhibited at Liége, is illustrated 
by a general view above, and by some details. The low- 
pressure cylinders are cast with their valve chests and 
the smoke-box saddle in one piece, while the two inside 
high-pressure cylinders are separate pieces bolted through 
the frames to the central casting. They have precisely 
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the satue dimensions for cylinders as employed in the 
preceding classes for the last ten years; that is, high- 
pressure diameter 12jin.; low-pressure diameter 21}in. ; 
and piston stroke of all 242in. 

Piston valves are here adopted as standard practice, 
and for all four cylinders, for the first time by the P.L.M., 
following, therefore, the lead of the Est, whose 
experience of this arrangement has been favourable. 

The valve liners of the new engines have a bore of 8in. 


| for the high-pressure and of 1lin. for the low-pressure. 


The valve ports have sectional openings corresponding to 
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the area of the cylinders of 1—6°52 for the high-pressure 
groups and 1—8°58 for the low-pressure. 

The valves give internal admission, according to the 
most approved practice, and have a lap in the admission 
cide of 19mm. for the high-pressure and of 34mm. for 
the low-pressure valves. e exhaust lap is negative by 
3mm. for the rong pen only, and line and line for 
the low-pressure. The maximum valve travel is 5jin. for 
the high-pressure and 4jin. for the low-pressure. Each 
valve-piston is in one piece, turned with two grooves for 
the reception of cast iron segments and their springs; 
and these segments stand out 5 mm. from the edge of 
the piston disc. 

With the long admission of up to 88 per cent. of the 



















| I-section “and taper in thickness, the coupling-rod , 
| between the second and third driving wheels being 
| much thicker at mid-length. To allow for the play 
| of 8 mm. on each side of the last axle, the connecting 
| joint between the rod extremities is spherical. The first 
| and second pair of driving wheels have 1 mm. play on 
| each side in their axle-boxes. All rods have T ends with 
| M straps and bolts combined, except the outside connect- 
| ing-rods, which are of fork pattern. In this case single 
| guide-bars are used, according to P.L.M. standard prac- 
| tice, but the inside guide bars are double, and their crogs- 
heads are fitted with slippers of cast iron. 

The crank axle of the leading pair of wheels is of 
ordinary pattern, with elliptical webs strongly hooped. 
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stroke for the high-pressure distribution, it has been 
possible to dispense with intercepting valves even with 
cranks set at angles of 180 deg. Previously, in locomo- 
tives where 180 deg. was the ungle adopted for keying 
the cranks, and the maximum cut-off was only 74 per 
cent., it has been necessary to fit intercepting valves of 
the de Glehn system—that is, large three-way cocks, 
operated by a compressed-air servo-motor, by which the | 
high-pressure cylinders could be exhausted direct to | 
the chimney, but in practice certain inconveniences are | 
experienced with intercepting valves of any system, and in | 
Central Europe they have been extensively abandoned. | 
At the period—1894—when it was customary to key the | 
cranks of the two driving axles at respective angles of | 
135 deg., the P.L.M. Company built locomotives which, | 
with the superior turning effort at starting thus obtained, | 
only ye my a simple cock and pipe for introducing live 
steam direct to the receiver while the engine was start- | 
ing. This latter arrangement now suffices for the new 
engines also. The connection of the live steam pipe 
with the receiver, or exhaust pipe of the low-pressure 
cylinders, may be noted in the engraving. Upon each 
side of the receiver is a relief valve set at 80lb. Air- | 
suction valves are mounted in front of the receiver pipes, | 
and similar valves are also mounted on the steam pipes | 
at the back ends of the cylinder. The receiver capacity 
has been reduced to nearly half that designed in previous 
compounds, being now only 4°94 cubic feet, while the 
cylinder clearance volumes are as follows :— High-pressure, 
front, 10°0 per cent., back, 10°3 per cent.; low-pressure, 
front, 6°6 per cent., back, 5°95 per cent.; these volumes 
being less than in French express engines with plane 
slide valves. 

The cylinder ratio, high-pressure to low-pressure, is low 
compared with many recent examples, being only 1 : 2°52. 
Higher ratios of up to 1:8 are more usual in countries 
where a fixed relative degree of cut-off, obtained from two 
sets of valve gear, is now the most approved practice. 

_ The steam passages have the following relative propor- 

tions :—Receiver pipe section, 1 : 5:13 the area of the 
high-pressure cylinder, or 1 : 12°96 that of the low- 
pressure cylinder; exhaust pipe section, 1 : 7°29 the 
low-pressure cylinder; steam pipe section, 1 : 8°03 the 
high-pressure cylinder. This pipe is carried, according to 
French practice, along the shortest line to reach the high- 
pressure tc by passing around the outside of the 
boiler, although, with the particular disposition of the 
cylinders in the locomotives described, the occasion 
would have been favourable for placing the dry pipe inside 
the smoke-box, according to the almost universal custom. 
The blast-pipe nozzle is of a new pattern for the P.L.M., 
which has hitherto employed, and apparently with very 
good results, a very large pear-shaped annular nozzle, the 
central core of which was prolonged upwards into acigar- 
shaped pipe of large diameter extending to the top of the 
chimney, the Ly name of the blast being effected as 
usual with two hinged wings. The latest arrangement 
has at least the merit of taking up less room in the 
smoke-box, the blast being regulated by a small annular 
plug, which is raised or lowered to lessen or increase the 
aperture varying it between 13} square inches and 
48 square inches—the fullest opening being 1: 7°4 the 
low-pressure cylinder area. 

The mechanism of the motion is nearly the same as in 
the previous four-coupled express compounds. Now the 
connecting-rods are slightly bellied, in place of the 
straight taper of the previous engines, and the coupling- 
rods are also slightly bellied, in place of a deep bellying 
in the preceding coupling-rods. All main rods are of 











| With the broad inside bearings for the crank axle journals, 


and the large diameter of the inside cylinders, there was 
no room available on the outside of the crank webs for 
the excentrics indispensable for a separate set of valve gear 
inside the frames. The only position available for 
eccentrics was between the cranks, and, in consequence, 
the axle with an oblique arm, now generally employed, 
could not be introduced, although this was done in one of 
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the earliest P.L.M. compounds, designed in 1888, by | 
suppressing excentrics entirely for the inside Walschaert’s | 
gear, motion being obtained instead from a point on the | 
connecting-rod, the vertical movement of which was | 
transmitted, through a bell-crank arrangement, into a | 
horizontal one for actuating the link; while motion for | 
the advance lever was derived from the top of the cross- | 
head, or the reverse of the usual disposition, for in this | 
ease the slide valves were placed underneath the | 
cylinders. 

In the engine under notice the considerable difference | 
between the length of the inside and outside connecting: | 
rods is such that the differing obliquity of the rods intro- | 
duces a slight difference in the moments, and the low- | 
pressure cranks, in consequence, attain their position of | 
maximum tangential force, about 3} deg. in front of | 
the outside crank pins, but as the inside cylinders are | 
inclined, this difference is, of course, rather more on the 
pr nga stroke, and correspondingly less on the forward | 
stroke. 

The greatly increased power of the new P.L.M. com: | 
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pounds—10 per cent.—and the augmented boiler capacity 
—82 per cent.—have been obtained with very little addi- 
tion to the non-suspended weights—3 tons—for, out of 
the 13 tons increased weight, 10 tons are comprised in 
the suspended loads. The new engines weigh 65 tons in 
place of the 52 tons of the preceding four-coupled 
classes. 

In the boiler the chief modification to be noted is the 
suppression of the firehole-ring, the square-flanged edges 
of the inner and outer boxes now being overlapped and 
riveted together—which arrangement certainly avoids the 
narrowed water space of the Webb plan now being so 
much adopted in Central Europe. Above the fire-door is 
a peep-hole, closed by a small trap, through which the 
tubes and upper part of the fire-box may be observed. A 
steeply-inclined grate, 17 deg. 4 min., enables the fire-box 
and boiler to be built with a low centre of gravity, and 
at the same time helps the coals forward without 
requiring excessive efforts to be made by the fireman in — 
tending a grate having a developed length of 9ft: 83in., 
and a width of 40in. A dropping panel is provided at 
the forward end for cleaning the fire. 

The smoke-box end of the engine is carried on the 
bogie by means of a large hollow hemispherical casting 
resting in the cup bearing of a sliding-box, which 
latter is free to displace 34 mm. to each side, upon 
inclined planes of 15 per cent. set in the bottom of a 
deep box-transome bracing the two plate sides of the bogie 
frame. 

In the pivotal movement of the truck the pivot bearing 
rests upon spiral surfaces rising to the right and to the 
left, so that any deflection of the truck, radially, entails 
a slight lifting of the front end of the locomotive upon 
that side corresponding to the greater radius of the rail- 
way track. The return to alignment is effected by 
gravity. 

The engine, it will be remarked, is braked on all 
wheels according to the now prevailing continental 
practice, but here a central brake beam operates on all 
the brake levers, including those of the bogie, in place of 
separate air-brake cylinders for the latter. The effort 
exerted by the brake shoes is, for all wheels, 50 per cent. 
of the load upon each tire. All the driving-wheel springs 
are connected together with longitudinal equalising 
levers. 

The P.L.M. engines are fitted with a tachograph 
recording the daily running of the engine, fixed on the 
running board, and inaccessible to the enginemen. 
A simple speed indicator is now also provided on some 
of the engines for the guidance of the engineman with 
sufficient approximation to accuracy, and consists of a 
small turbine driven by the engine wheels, the jet of 
water forced into an indicator tube in the cab rising and 
falling proportionately with the speed. A chemical— 
sulphate of magnesium—is introduced to prevent the 
water congealing at low temperatures. 
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The chief general dimensions are added below :— 
General Dimensions (Four-cylinder Compound, P.L.M.) 


Cylinders, high-pressure, diameter ... 0-340 m. 
Cylinders, low-pressure, diameter 0-540 m. 
i 0-650 m. 
Driving wheels, diameter 2-000 m. 
Bogie wheels, diameter... 1-000 m. 
Boiler pressure a 16 kilos. cm.? 
Grate area ‘ 3 sq. m 
Heating surfaces :— 

yams - 5. .. 15-42 sq. ni. 

Tubes ... 205-75 ,, 

Total... 221-17 ,, 

Centre of boiler from rail 2-6 m. 
Height of chimney from rail ... ... ... 4:26m, 
Maximum weight available for adhesion ... 50-5 tons 


(= 16,850 kilos. below each pair of wheels) 
Total wheel base ... ... ... ... «.. «. 8-530 m. 
Total length of engine ... 11-970 m, 
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THE RIGHT TO USE WATER FOR 
CONDENSING PURPOSES. 
(From a Legal Contributor.) 

THe case of the Mayor, &c., of Birmingham v. the 
Birmingham Canal Navigation, which was decided by 
Mr. Justice Farwell on May 25th, touched incidentally 
upon a matter which is one of considerable moment to 
engineers. The plaintiff Corporation claimed the right to 
take water from the defendants’ canal near Birmingham. 
It appeared that by a private Act of Parliament, passed 
in 1836, certain rights of water were conferred upon 
persons carrying on business near the Fazeley Canal, which 
belonged to the company. The Act provided “ That it 
shall and-may be lawful to and for all persons and 
corporations whomsoever who now possess any stcam 
engines situated within 200 yards of the said canals and 
used for the purposes of any manufactories, or of any corn 
mills, ironworks, collieries, or other works . todraw 
from .the said canals such quantity of water as shall be 
sufficient to supply such engines.” The plaintiff corpora- 
tion were desirous of obtaining, and in this action claims 
to be entitled to obtain, from the canal upon the terms 
mentioned in the Act a supply of water for condensing 
and other purposes at an electric generating station. 
They claimed the right to do this on the ground that a 
“generating station” was a “manufactory” within the 
meaning of the words of the Act. Mr. Justice Farwell, 
however, refused to adopt this view, and gave judgment 
for the defendants. We may mention, incidentally, that 
by the Factory and Workshop Act, 1901, Schedule vi., 
Part 1 (20), the following are now included amongst non- 
textile factories :—“ Electrical Stations; that is to say, 
any premises, or that part of any premises, in which 
electrical ene is generated or transformed for the 
purpose of supply by way of trade, or for the lighting of 
any street, public place, or public building, or of any 
hotel, or of any railway, mine, or other industrial under- 
taking.” Of course this definition had-no bearing upon 
the case under notice. 

The real interest of the case before Mr. Justice Farwell 
lies in the fact that the Corporation found it necessary to 
pray in aid the assistance of an old statute in order to 
obtain water for their condensers. What are the rights 
of electrical undertakers and others who require water 
for this purpose? That is a question which often troubles 
the mind of an erigineer, as the cost of producing elec- 
tricity can be materially diminished if a supply of water 
for condensing purposes is available. This question may 
be approached from the standpoint that the water for a 
condenser need not necessarily be pure; and it may be 
brackish or tidal water. It will be best, however, to deal 
with the matter by discussing the rights of those who 
desire to use (a) the waters of a running stream ; (b) tidal 
or sea water; (c) the water of a canal. 

(a) Water of a running stream.—By the common law 
of England, a person who owns land on the banks of a 
stream has certain rights to use the water of the stream. 

By the general law applicable to running streams, 
every riparian owner has a right to what may be called 
the ordinary use of the water flowing past his land; for 
instance, the reasonable use of the water for his domestic 
purposes and for his cattle, and this without regard to the 
effect which such use may have in case of deficiency upon 
proprietors lower down the stream. But, further, he has 
a right to the use of it for any purpose, or what may be 
deemed the extraordinary use of it, provided that he does 
not thereby interfere with the rights of other proprietors 
either above or below him. Subject to this condition, 
he may dam up for the purpose of a mill, or divert 
the water for the purpose of irrigation; but he has 
no right to interrupt the regular flow of the stream, if he 
thereby interferes with the lawful use of the water by 
other proprietors, and inflicts upon them a sensible 
injury.” The law was thus stated by Lord Kingsdown 
in Miner v. Gilmour—(1858), 12 Moo. P.C.C. 181—and has 
often been approved in subsequent cases. The facts 
were that the plaintiff was the lessee of a mill situated 
on riparian land, His predecessor had some years before, 
under a written agreement with the adjoining higher 
riparian owner, and subject to an annual payment, con- 
structed a goit on the higher owner's land, intercepting 
the water of the stream at a weir in that land, and bring- 
ing it thence to his mill. The flow of the water through 
this goit had ever since been enjoyed by the millowner, 
and used for the purpose of working the mill, and an 
annual acknowledgment had been paid. The defendant, 
a riparian owner above the weir, and also a millowner, 
intercepted the water of the stream for the purposes of 
ais mill, and the plaintiff sued for damages. The Court 
of Exchequer held that the plaintiff was entitled to 
recover. 

In a case tried in 1874, Lord Justice James said :— 
“ All streams are publici juris, and all the water flowing 
down any stream is for the common use of mankind who 
live on the banks of the stream, and, therefore, any 
person living on the banks of the stream has an undoubted 
right to the use of the water for himself, his family, and 
his cattle, and for all ordinary domestic purposes, such as 
brewing, washing, and soon.” It has been held, how- 
ever, that railway companies, being riparian owners, may 
not take water for watering their engines, for that is not 
a domestic purpose—Attorney-General v. Great Eastern 
Railway Company, 1870, 23 L.T., N.S. 344, 

While the right of taking and “consuming” water 
appears to be limited to domestic purposes, it appears 
that water may be diverted and used by riparian owners, 
provided it is allowed to run back into the stream. So 
it is conceived that if water from a stream were merel 
used for condensing, and were then allowed to run bac 
ih a pure state into the stream from which it was taken, 
the undertakers would be within their rights. This leads 
us to the question whether, if water used for condensing pur- 
poses were returned to the river in an impure or contami- 
nated condition, the undertakers could be proceeded against 
at common law. Apart from the effect of particular 
statutes—including the Rivers Pollution Prevention Act, 





1876--a right to foul or render impure a stream may be 
acquired by adverse user for twenty years, though no 
prescription will warrant a public nuisance; but, apart 
from prescription, no one in enjoyment of a stream is 
entitled to carry on any manufacture or business whereby 
the water flowing to his neighbour is rendered impure. 
Such a right, while it may be gained by user for twenty 
years, may also be lost by non-user for twenty years. 
Time will not begin to run until there has been an action- 
able invasion or infringement of a right, although it is not 
necessary that actual damages should have been sus- 
tained. The fact that a stream is fouled by others is not 
a defence to a suit to restrain the fouling by one. The 
mere suspension of the exercise of a prescriptive right is 
not sufficient to destroy the right without some evidence 
of an intention to abandon it. So, where dyeworks had 
not been used for more than twenty years and had been 
allowed to go to ruin, it was held that any right of fouling 
a stream attaching to it had been lost. 

It should be noted that the owner of land on the banks 
of a river can maintain a suit to restrain the fouling of the 
water of the river without showing that the fouling is 
actually injurious to him. So in a case heard in 1867, 
the plaintiff, wishing to prevent the water of a river from 
being fouled by some dyeworks, purchased from the 
owners of the dyeworks a piece of land on the banks of 
the river, without communicating to them his object. It 
was decided that, in the absence of any express reserva- 
tion by the owners of the dyeworks of the right of fouling 
the river, the plaintiff could maintain an action to restrain 
it. Having regard to the above statement of the law, it 
is apprehended that in a manufacturing district where a 
stream has by long use become impure and con- 
taminated, owing to the fact of large quantities of 
effluent from factories flowing into it, there could be no 
objection to its being used for condensing purposes; 
nevertheless, if it | be shown that if in being used for 
condensing the water was in any degree contaminated, 
the persons using it for condensing purposes might be 
liable to an action. 

It is now necessary to consider the effect of the Rivers 
Pollution Prevention Act, 1876. That Act was passed to 
prevent the putting of solid matters into streams— 
any drainage “of solid or liquid matter into streams ”’— 
and by Sec. 4 it was provided that “ Every person 
who causes to fall or flow or knowingly permits to fall 
or flow or to be carried into any stream any poisonous, 
noxious or polluting liquid proceeding from any factory or 
manufacturing process shall (subject as in this Act 
mentioned) be deemed to have committed an offence 
against this Act.” The Act does not affect any right or 
power existing or vested in any person at the passing 
thereof by law or custom, and further, it does not affect 
the lawful exercise of any rights of impounding or 
diverting water. Finally, it does not affect the rights of 
the Thames Conservancy or the Lea Conservancy. A 
“stream” for the purposes of the Act includes the sea to 
such extent and tidal waters to such point as may after 
local inquiry and on sanitary grounds be determined by 
the Local Government Board, by Order published in the 
London Gazette. Save as aforesaid, it includes rivers, 
streams, canals, lakes, and watercourses other than 
watercourses at the passing of the Act mainly used as 
sewers, and emptying directly into the sea, or tidal 
waters which have not been determined to be streams 
within the meaning of this Act by such Order 
as aforesaid. “Solid matter” shall not include 
particles of matter held in suspension in water, while 
“polluting” does not include innocuous discoloration. 
There does not appear to be any case which directly 
decides that this Act prohibits the use of water for con- 
densing purposes; and, assuming that water is in no way 
polluted by this process, it is apprehended that the use of 
water for condensing purposes could not be prohibited, 
for it could not be said that water was polluted by merely 
being slightly heated. There is one case which appears 
to support this view. We refer to Joint Committee of 
the River Ribble v. Halliwill (1899), 2Q.B. 385. There a 
millowner owned weaving sheds worked by steam power 
on the bank of a river, and he had, for the purposes of 
his business, for many years prior to the passing of the 
Act, lawfully exercised the right of diverting water from 
the river by means of a goit, and dealing with the same 
in the following manner:—The water so diverted being 
full of substances discharged into the stream from paper 
manufactories not belonging to the defendant higher u 
the stream, it had, before it could be used by the defend- 
ant for the purpose of his business, to be impounded in a 
reservoir, and allowed to settle. Whilst it was so im- 
pounded the substances sank to the bottom, and after about 
three days became putrescent in the form of sludge. The 
water at the top, when thys cleared, was taken from the 
reservoir and used for condensing and boiler purposes. 
Once a week the reservoir was cleaned by opening the 
sluice-gates into the river, carrying with it the sludge 
deposited in the reservoir. The effluent water as it went 
into the stream through the gates contained 97°6 per 
cent. of water and 2°4 per cent. of solid matter. The 
Court held that the solid matter when it entered the 
stream was “in suspension in water” within the mean- 
ing of the Rivers Pollution Prevention Act, 1876, and 
that even assuming it was solid matter, the defendant 
was protected by the section which allowed him to 
impound water. The point of this case for our present 
purpose is that apparently no objection was taken to the 
use of water for condensing purposes. Had that in any 
way contributed to the pollution of the stream, the con- 
servators would doubtless have pressed it upon the Court. 
It is legitimate to infer from this case that the mere 
impounding of water of a stream in order to use it for 
condensing purposes is not likely to be regarded as an 
offence under the Rivers Pollution Prevention Act. 

(6) Tidal and sea water.—If the above statement of 
the law as to the use of river water is correct it seems to 
follow, a fortiori, that the use of tidal water for this 
purpose is permissible. We know of nothing which would 
prevent sea water being used for the purpose. 





(c) Canal water.—The use of water from a canal comes 
under quite a different category. Such water is the pro. 
perty of the canal company, and may only be used by 
pe ares. | owners under and subject to the rights, if any, 
conferred upon them by the Act of Parliament which 
authorised the construction of the canal, or upon such 
terms and conditions as may be arranged with the canal 
company. In the case of a large undertaking authorised 
by Parliament, where one of the most important objects 
of the scheme is to build a large generating station, it is 
wise to insert special provisions in the Act for enabling 
water to be used for condensing purposes. A clause to this 
effect will prevent any question arising. 








HUMBER CONSERVANCY. 


Tue Humber Conservancy Commissioners are promot- 
ing a Bill in the present session of Parliament for the 
purpose of obtaining additional funds for carrying on 
their work, and increased powers relating to certain 
matters under their control. This Bill has now passed 
the Committee of the House of Lords, to which it was 
referred after six days hearing, subject to certain clauses 
being added to meet the views of the Board of Trade. 

The Humber Conservancy was first constituted by an 
Act passed in 1852, as the result of a report made by the 
Royal Coromissioners on Harbours. Previous to this 
there was no control over the river, and dredgings from 
the docks were deposited in any part of the channel of 
the river; there was no body whose duty it was to re- 
move wrecks ; and no regulation as to the projection of 
dock walls and piers into the waterway. The first Act 
was amended about twenty years later, and increased 
powers granted. : ‘ 

As now constituted the Conservancy consists of thirty- 
two representatives, four of whom are nominated by the 
Board of Trade; by the Hull Corporation, four; Grimsby 
Corporation, one; Hull Trinity House, four; Hull ship- 
owners, five; Grimsby and Goole shipowners, one each ; 
Great Central Railway Company, five; Aire and Calder 
Navigation, two; Lancashire and Yorkshire Railway, and 
Hull and Barnsley Railway, one each; and North-Eastern 
Railway, three. The funds of the Commissioners are 
derived from contributions from the railway and dock 
companies, the Trinity House, and the City of Hull, and 
now amount to £4200 a year. At first these contribu- 
tions were voluntary, and only amounted to about £600 
a year, which was found to be quite inadequate for the 
purposes of the Conservancy. In 1876 a Bill was pro- 
moted asking for power to levy a tax on shipping. This 
was strongly opposed {by the shipowners, and refused by 
Parliament, but in lieu thereof the contributions by the 
different dock and river authorities was made compulsory 
and increased in amount. 

In 1869 certain lines were laid down by the Conser- 
vancy, under the advice of Sir John Hawkshaw and 
others, along the frontages on both sides‘of the river, 
called “ Conservancy lines,” beyond which no — 
was to be allowed to extend into the channel. These 
lines were confirmed by the Act of 1876, These lines, 
however, were not continuous, gaps being left in certain 
places where it was thought by the engineers who laid 
them out that they were not required. These gaps, being 
found to lead to controversy with the promoters of 
schemes for the construction of docks jor wharves, have 
now been filled in, and one object of the present Bill is to 
confirm this. 

Under the Act of 1876, also, all the rights to the fore- 
shore and bed of the river previously vested in the Crown 
were transferred to the Conservancy on certain terms, 
and consequently the sale of the foreshore and of land 
required for the various new docks that have been con- 
structed and are now about to be constructed has to be 
arranged with the Conservancy. 

The Conservancy has also to watch that no works are 
carried out or encroachments made that wotild be likely 
to have an injurious effect on the waterway. For this 
purpose it has been necessary to petition against the Bills 
for the construction of new docks that have been pro- 
moted by the Hull and Barnsley, the North-Eastern, and 
the Great Central Railway companies. In every case 
the opposition of the Conservancy has been justified by 
the modification of the schemes imposed by the Parlia- 
mentary Committees before whom they came, in some 
cases leading to their withdrawa) by the promoters. The 
costs of these various oppositions have absorbed a large 
part of the income of the Conservancy. : 

Another work carried out by the Commissioners is the 
removal of wrecks from the channel of the Humber. At 
present this is done by contract, the wrecks in. some 
cases being blown up with dynamite as the most 
economical way of disposing of them. This is found to 
be a source of danger to the navigation, as frequently, 
owing to the shifting of the sands,fportions of wreck 
which had been buried for some time become exposed in 
the bed of the channel, and, being under water, their 
presence is unknown until some vessel comes in contact 
with them. Under the Bill the Conservancy are asking 
for powers and money to obtain proper wreck-raising 
apparatus. The Conservancy also employs an officer 
termed a Conservator. This officer, although employed 
under the Conservancy and paid by them, is appointed 
by the Board of Trade, and therefore holds a more or less 
independent position. His duty is to make surveys of 
the channels and correct the charts, and gene ally to 
advise the Commissioners on all matters relating to 
navigation. 

As the result of the surveys made by the Conservator 
and set out in his"annual reports to the Conservancy and 
Board of Trade, it had become evident to the Commis- 
sioners that a certain amount of deterioration was taking 
place in the Hull Roads, the most important part of the 
river, and in which the entrances to the Albert, Humber, 
Victoria, and Alexandra Docks are situated ; while, at the 
same time, the continually increasing size and draught 





le ee 


oma 


esc aN 


STIRS ESR HIYA Sr Ie 


TARE Rear 


JUNE 238, 1905 


THE ENGINEER 


619 














THE YOKER 








of vessels required increased facilities for navigation. It 
was shown before the Committee that some of the new 
vessels of the Wilson Line draw more than 29ft. of 
water. 

The Commissioners, considering that it was desirable 
that they should have expert advice on the present con- 
dition and as to the future maintenance of Hull Roads, 
instructed Mr. G. N. Abernethy, M. Inst. C.E., and 
Mr. W. H. Wheeler, M. Inst. C.E., to make a joint 
report on the matter. This report, which is a 
very elaborate document, containing copies of a 
great number of charts and of plans showing the 
various changes that have taken place in the channels 
during the last half century, and which entered very 
largely into the proceedings before the House of Lords 
Committee, being made the text of both the promoters 
and opponents, states generally that ‘although for some 
time past there has been a diminution in the width and 
sectional area of Hull Roads, the river in its natural 
condition has a greater depth at low water than any 
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south channel. Other works of dredging were also 
advised, but these are considered of less urgency, and as 
not necessary to be undertaken at present, unless further 
developments for the worse take place in the channel of 
the river. The estimated cost of the dredging and 
training was from £54,000 to £94,000, according to which 
of two alternative schemes was adopted. 

For the purpose of carrying out these recommenda- 
tions, and for obtaining proper wreck-raising apparatus, 
the Conservancy asked that the contribution from the 
various contributing bodies should be increased. The 
principal opponents to the Bill were the City of Hull, 
which objects to the proposal to take from the city and 
apply to the purposes of the Conservancy anchorage and 
jettage dues which, under an old charter, are now levied, 
and the proceeds, amounting to between £3000 and 
£4000 a year, are applied to town purposes; the Aire 
and Calder Navigation Company, and the Lancashire and 
Yorkshire Railway Company, which objected to the pro- 
posed increase in their contributions; the Grimsby Cor- 
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other river in Great Britain, and that the channel at 
high-water of neap tides is available for the navigation 
up to Hull of the largest merchant ships yet built; 
that, if proper precautions be taken to prevent the 
diversion of any part of the water that now passes up 
and down Hull Roads to the south side of the river, 
there is no reason to fear any permanent deterioration 
of the navigable channel. The report advises the dredg- 
ing away of the projection from the foreshore into the 
deep-water channel of hard material in the neighbour- 
hood of the Alexandra Dock, which now disturbs the 
true run of the flood and ebb stream; and the construc- 
tion of a low training wall in continuation of that about 
to be made by the Joint Dock Companies to the lower 
end of the roads, so as to prevent the disturbance of the 
currents by the large inflow and outflow of tidal water on 
to the low land lying between the docks and Paull. 
These works the engineers considered urgent, in order to 
stop the tendency of the water to break away to the 


poration, which wanted increased representation on the 
Conservancy Board; the Hull Trinity House, which 
wanted power to increase the dues levied by it sufficiently 
to meet the increased contribution which, under the 
Bill, it would have to pay to the Conservancy. 

The Board of Trade appeared by the secretary, Mr. 
Pelham, and asked that if the Committee found the pre- 
amble proved they would make it a condition that an 
inquiry should be held by a Commission appointed by the 
Board of Trade within three months after the passing of 
the Act, similar to that which was held on the Ribble, 
to inquire into the powers and duties of the Conservancy 
and the other bodies exercising jurisdiction in the river, 
and as to whether it would not be expedient to constitute 
one general authority. 

The Committee found the preamble proved, subject to 
the insertion of clauses providing for the Commission 
asked for the Board of Trade; making it clear that the 
Hull and Barnsley Company was not to be relieved of 
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any of its existing obligations as to dredging in the 
channel; reducing the proposed contribution of the 
Lancashire and Yorkshire Company to £300 a year; and 
in view of the urgency of the dredging works recom- 
mended by the engineers, inserting a clause compelling 
this work to be done within a limited period. 

The Committee of the Hull Corporation have expressed 
their intention of opposing the Bill in the House of 
Commons, as they strongly object to the loss of their 
anchorage dues. 








THE CLYDE VALLEY ELECTRICAL POWER 
; COMPANY. 


Tur Clyde Valley Electrical Power Company, which 
was initiated by local enterprise to help manufacturers in 
the district surrounding Glasgow to maintain their long 
recognised position and enable them to compete as keenly 
as ever in the world’s markets, was incorporated in 1901, 
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and holds powers over an area extending along the valley 
of the Clyde eastwards from Lanark and Shotts, in the 
midst of the region of mining and steel-making activity, 
onwards to Craigendoran on the north, and Port Glasgow 
on the south of the great Scottish industrial maritime 
highway—the whole area comprising about 750 square 
miles. A diagram showing the-eompany’s area of opera- 
tions is given above, as is also a map showing the cable 
routes and the chief generating as well as the sub-stations 
which are spread over the area. The city of Glasgow 
and the burghs of Govan, Partick, Port Glasgow, Paisley, 
and Hamilton, although actually situated in the operative 
area, are not included in the company’s schedule unless 
any of them should elect to take a supply. Parliament 
in 1904 sanctioned the company’s taking over the Provi- 
sional Order which was granted to the Burgh of Clyde- 
bank in 1901, and this enables it to supply electricity 
for both power and lighting for that burgh. 

Under its Act of Parliament the company was em- 
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powered to acquire land for the erection of two 
generating stations, one at Yoker and the other at 
Motherwell, 5 miles west and 15 miles east of Glasgow 
respectively. In September, 1902, a contract was 
entered into with the British Westinghouse Electric 
and Manufacturing Company, Limited, for the erection 
and equipment of these two main stations and the various 
sub-stations. 

The station at Yoker, which was formally opened on 
the 21st inst., is now ready for the generation of energy, 
and the Motherwell station is well advanced towards 
completion. Both are the same in size and very similar 
in arrangement, the only difference of consequence being 
in connection with the condensing plant necessitated by 
the exigencies of site. Thus at Yoker the conditions 
are favourable, as all the water wanted is at hand 
in the Clyde; but at Motherwell the power-house is 400 
yards from the river,and at 140ft. higher level; hence 
at the latter place extra pumping plant, cooling-tower, 
&c., have been installed. These two features apart, 
therefore, what is said of one station may be taken as 
applying to the other, except when specitic mention is 
made to the contrary. While the generating stations 
are advanced to the stage explained, the company has 
also in hand the laying of a comprehensive system of 
mains and the erection of a number of transforming 
stations, situated, as shown on our diagram, at the most 
convenient points for serving the largest number of 
users of electrical energy. The company from these 
two stations will supply energy on the three-phase 
alternating current system. 

We give on page 619 a view of the Yoker Generating 
Station taken from the south-west. The buildings are 
of a thoroughly substantial character, brick being the 
major building material, and in every way possible they 
have been constructed and arranged with a view to 
affording good light, cleanliness, and fire-resisting quali- 
ties. The boiler-house is at the north-west angle of the 
western section of the works. It is 186ft. long by 50ft. 
wide, and is at present installed with four double-drum 
Babcock and Wilcox water-tube boilers to provide steam 
at a working pressure of 165 lb. per square inch, each 
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capacity of 3000 horse-power and an overload capacity 
of 8750 horse-power. These turbines run at a speed of 
1500 revolutions per minute, which corresponds to a peri- 
pheral velocity of the rotating part of five miles per minute. 
Each turbine contains no fewer than 20,000 blades securely 
fixed to the steel drum. In the first series these are of 
drop forged steel, and at the low-pressure end of special 
metal selected with a view to prevent corrosion due to 
the wetness of the steam. The turbine casing is made of 
close-grained cast iron, and the rotor consists of a rolled 
steel drum fixed to the shaft by means of forged steel 
umbrella-shaped dises shrunk into the drum and pressed 
on the shaft. 

The generator to which each turbine is connected 
is of the rotating field type, 2000-kilowatt, 11,000- volt, 
three-phase 25-cycle, of normal Westinghouse design. 
The two-pole field magnets consist of a solid forging of 
Whitworth fluid pressed steel, combining high magnetic 
properties with strength, the armature being laminated 
and wound with copper bars in practically closed slots. 
The supporting frame is of heavy cast iron divided 
horizontally, in this, as in other respects, following 
Westinghouse constructive practice. The starting, stop- 
ping, and speed control of the generators is effected from 
the switchboards, the exciting current being taken 
from the two machines installed at the south end of the 
engine-room. Lubrication of the generators is effected 
on the gravity system: a large tank in the basement of 
the engine-room is filled with a supply of oil sufficient 
to last, under the arrangement adopted, from one to 
two years, the oil overflowing from the bearings being 
passed through coolers, trapped in the tank, and thence 
raised by a special oil pump to a tank in the roof of 
the boiler-house. From this source it flows by gravity 
under a head of 50ft. to the bearings, all of which have 
oil-pressure gauges for indicating that the oil is circu- 
lating properly. 

As at present constructed and laid out, the engine- 
room will accommodate two more units, one of 2000 
kilowatts and one of 3500 kilowatts, and when these are 
installed—which will be as soon as one_of the present 
units is fully loaded—the total capacity of the station 





required is taken from the city mains, but a stand-by 
suction from the river is provided for use in case of 
emergency. A separate surface condenser of the Worthing- 
ton Company’s make, having 600 square feet of cooling 
surface, is provided to deal with the exhaust from the 
exciters. Comprised also in the auxiliary plant is a feed. 
water heater of Joseph Wright and Co.’s make, having a 
heating surface of 700 square feet. 

Leaving aside for a little the subjects of switch gear. 
distribution, &c., attention should be drawn to some 
features in which the station at Motherwell differs from 
that at Yoker. The former, as has been explained, is not 
so favourably placed as the latter for water supply, con- 
densing plant, &c., being 400 yards from, and 140ft. above 
the level of, the river. A barometric jet condenser is here 
installed capable of yielding a vacuum of 27°5in. when 
dealing continually with 80,000 lb. of exhaust steam per 
hour, and when supplied with 348,000 gallons of circu- 
lating water per hour at a temperature of 80 deg. Fah. 
Two Alberger Corliss two-stage dry vacuum pumps are 
installed in connection with this condenser, the steam 
cylinders being 10in. in dia., and the air cylinders 24in., 
the stroke being 24in. One of these is capable of dealing 
satisfactorily with the air in the condenser when one 
turbine generator only is in operation. The steam and 
exhaust valves are of the Corliss type, and so designed as 
to permit of a higher speed than the normal—viz., 100 
revolutions—in cases of emergency, without noise or jar. 

The whole of the switching gear for controlling the 
power-house plant, as well as the cables which run to the 
sub-stations, is situated at the south end of the engine- 
house distributed over four floors. In the basement the 
outgoing cables are connected to the terminals of 
the switchboard, and here also are the protective 
devices against undue rises of pressure. On the first 
floor, which is at engine-room ed, are the switches 
controlling the outgoing cables, as well as the main 
generator switches, and on the first gallery above are the 
rows of switches which allow either the generators or 
outgoing cables to be connected to either one of the 
duplicate set bus bars, thus ensuring continuity of supply 
-at ail times, Here, also, are two motor generators, each 
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boiler having a heating surface of 4400 square feet, and a 
superheating arrangement capable of imparting 136 deg. 
Fah. of superheat. The main flue of the boiler passes 


along the back, and interposed between fiue and chimney | 


is a Green’s economiser, of two sections, with 430 10ft. 
tubes, the usual by-pass flue being provided. The 
chimney, of the Alphonse Custodis type, of special per- 
forated and moulded bricks, is 225ft. high above founda- 
tions, the internal diameter at the top being 11ft., and at 
the bottom 14ft. Up to the height of 85ft. above 
foundations—which extend below th2 ground 22ft.—the 
interior is lined with fire-brick. The base of the founda- 
tions occupies an area of 2116 square feet, giving an 
average weight over the entire area of 2 tons per square 
foot. Eachof the boilers is fitted with a Roney mechanical 
stoker, manufactured by the British Westinghouse Com- 
pany, and adapted for burning efficiently a cheap class 
of coal. These stokers are driven through special worm 
gearing from two 5-horse-power Westinghouse standard 
engines situated in the boiler-house, and running at 400 
revolutions per minute. 

The coaling arrangements of the power station are such 
that from start to finish the fuel is untouched by hand. 
Coal is brought in wagons to the private siding, where it 
is dumped by a hydraulic ram into the crusher pit, thence 
passing through a crusher and screen operated by a 
10 horse-power enclosed shunt motor running at 650 
revolutions per minute. It is there picked up by a 
bucket conveyor of Graham, Morton, and Co.’s construc- 
tion, and carried to the storage bunkers over the boiler- 
house. This conveyor, which is driven by a 15 horse- 
power enclosed shunt motor, is also used for carrying the 
ashes from the boiler-house. From the storage bunkers 
the coal passes automatically to the mechanical stokers, 


and is automatically weighed and registered in course of | 
An agitator operated by a motor prevents any | 
| way on the bank of the river. 


transit. 
blocking of the coal in the shoots. 


The engine-room consists of two floors, one on the 
| fagal pump driven by a 6 horse-power vertical shaft shunt- 


gcound level, 252ft. long by 43ft. wide, and one in the 
basement; the latter containing all the auxiliary 
machinery, with the exception of the exciting dynamos. 


The main generating plant, as at present installed, con- | 


sists of two Westinghouse-Parsons steam turbines of the 
Jatest double-flow pattern, with the steam entering in the 
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will be 9500 kilowatts, or 13,000 horse-power, and there 
will always be one spare unit available. 

The two exciter sets—see page 623—are each of 75 kilo- 
watts, and capable of furnishing all the exciting current 
for both the main generating units at present installed. 
The sets each consist of a Westinghouse vertical com- 
pound engine, llin. and 19in. by 1lin. stroke, running at 
290 revolutions per minute, coupled direct to a compound 
wound dynamo, generating direct current at a pressure 
of 125 volts. 
operating the motors of the coal and ash conveyor, 
crushers, agitators, economisera, pumps, travelling 
crane, &c., also the electrically-operated main and other 


' switches. 


The overhead travelling crane serving the engine-room 
—see page 623—is by C. and A. Masker and Co., and is 
of 30 tons capacity. It has a span of 42ft., and is of the 
three-motor type, these being of the Westinghouse 
series-wound totally enclosed pattern; that for lifting 
being of 25 horse-power, running at 460 revolutions; that 
for longitudinal travel of 10 hovse-power, running at 650 
revolutions, and for transverse travel 4 horse-power at 
935 revolutions. 

The condensers into which the turbine sets directly 
exhaust at Yoker, are two in number—one for each set— 
and are of the Mirrlees- Watson vertical surface type, the 
upper ends of which are seen projecting through the 
main floor in one of our illustrations. Each has 6250ft. 
of cooling surface, and is provided in the basement with 
a steam-driven two-stage dry air pump. The circulating 


| water for the condensers is taken from the Clyde by two 


30in. diameter pipes leading into a circular well 18ft. dia- 
meter, and 9ft. below water level. The water-is drawn 
out through a 36in. cast iron pipe and passed through the 
condensers by a steam-driven centrifugal pump, and dis- 
charged through a pipe of similar diameter into a spill- 
The condensed water 
is pumped into the hotwell in the basement by a ceniri- 


wound motor running at 625 revolutions, and thence is 
delivered to the boilers by two feed pumps of J. and P. 
Hall and Sons’. tandem compound double-acting type, 
each capable of delivering 9600 gallons per.hour against a 
boiler pressure of 175 lb. Clyde water, as yet, being 


middle and exhausting at both ends, each with a normal | unsuitable for boiler-feed purposes, the make-up water 


These exciter sets also supply current for | 


HORSE-POWER TURBO GENERATOR 


of 150 kilowatts capacity, intended to supply current at 
3000 volts, 50 periods, three-phase to the Clydebank dis- 
trict by arrangement with the Clydebank Corporation. 
The motors of these sets take 25-period 11,000-volt 
current from the main sets without the interposition of 
transformers, and are direct-connected to the generators, 
which work at 3000 volts 50 periods. Each set is fitted 
with a small motor coupled to the shaft, intended for 
starting and running them up to speed. 

On the top gallery—two views of which we give—are 
the main bus bars in brick compartments and the main 
controlling board, as well as the resistances, kc. The 
| control board, or desk, is, as is now usual in the Westing- 
house system of control, directly facing the various 
instruments, and all the smaller gear, as well as the main 
switches, are electrically operated from here. The speed 
of the turbo-generators, their starting and stopping, are 
also, of course, controlled from this spot. 

Six feeders are provided for distribution from Yoker 
station, and where they leave the building for the base- 
ment are protected by Westinghouse lightning arresters. 
The cables for transmitting power to any part of the 
district between Clydebank, 1} miles between Yoker to 
Scotstoun, about two miles above it, and to Temple, two 
| miles to the north-east, are all laid in duplicate to render 
the supply continuous while any repairs may be neces- 

sary to one of the cables. The number of sub-stations 
| fed by the Yoker station is two, and by the Motherwell 
| station ten, the two districts as yet not being connected 
'in any way. Both the high and the low-tension cables 
for the Clydebank district have been supplied and laid by 
| Henley and Co., and the British Insulated Wire Company 
has been entrusted with the extra high-tension cable 
work throughout the entire area of operations. 

The consulting engineers for the scheme, by whomn the 
general arangement of the plant has been designed, are 
| Messrs. Strain and Robertson, MM. Inst. C.E., Glasgow. 
| The erection and installation of both power stations, and 

the distribution system since the commencement, have 

been supervised by Mr. H. A. Barnett, Resident Engineer 
| to the Clyde Valley Company. To the gentlemen named, 
and to Mr. D. A. Starr, the General Manager of the Clyde 

Valley Company, our thanks are due for information 
given, and for the photographs from which ou illustra- 
| tions have been reproduced. 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 
LIEGE MEETING, 

Tue Institution of Mechanical Engineers is this year 
holding its summer meeting at Liége, where a very 
successful international exhibition is now in pro- 
vress. At the same time a number of members of 
the South Wales Institute of Mining Engineers are 
visiting Liége, so that a very considerable number of 
British engineers are now in the town. Members arrived 
by various routes, and at different times, and were most 
kindly welcomed by the members of the Liége Associa- 
tion of Engineers. The town is gaily decorated in 
honour of the occasion, and a number of arrangements 
have been made by the local committee to increase the 
attractions of the visit for the British engineers. 

The temporary office of the Secretary of the Institution 
of Mechanical Engineers is at the University, and the 
Liége Association has also given the use of their own 
yooms for the temporary convenience of the visitors. 

The papers submitted for reading will be discussed in 
the theatre at the University. 

At 9 p.m. on the evening of Monday, the 19th inst., 
the Burgomaster, Mr. Kleyer, and a number of the Alder- 
men of Liége, held a reception in the Town Hall. No 
formal handshaking took place, but the Burgomaster and 
his friends stood upon a slightly raised platform facing 
the visitors, who stood in a semicircular group before him, 
with the President of the Institution of Mechanical Engi- 
neers, Mr. Edward P. Martin, in the centre. 

The proceedings opened with a short speech in French 
by Professor Alfred Habets, the President of the Liége 
Association of Engineers, who, in a few well-chosen 
words, pointed out that this was the second occasion on 
which the Institution had visited Liége, the first occasion 
being in the year 1883. He then introduced Mr. Martin, 
the Council, and members to the Burgomaster, and the 
latter replied in a neat speech, also in French, in which 
he remarked that Liége was the only continental town, 
with the exception of Paris, which had ever been selected 
by the Institution of Mechanical Engineers for the summer 
meetings. He welcomed Mr. Martin and the members, 
and also the South Wales engineers, and acknowledged 
how greatly Belgian engineers had profited by the 
experience gained by their British brethren. He alluded 
to the Lié¢ge Exhibition, which, he thought, would prove 
very interesting, and felt sure that the visitors would also 
enjoy their visits of inspection to the great engineering 
works in the neighbourhood. 

Mr. E. P. Martin then replied shortly in French, and 
thanked the Burgomaster for his kind wishes and 
welcome. 

Afterwards the President of the South Wales Society 
also expressed his thanks, in English. 

Refreshments were then handed round, and the Liége 
gentlemen did their best to make their visitors feel quite 
at home. 

On Tuesday morning, at 10 a.m., the chair was taken 
by Mr. Martin, in the theatre of the University, and after 
the Secretary had read the minutes of the previous 
meeting the first paper taken was, “ Superheaters in 
Locomotives on the Belgian State Railways,’ by M. 
J. B. Flamme, Inspector-Général de ]’Administration des 
Chemins de Fer de l'Etat Belge. The author was 
unfortunately unable to be present, as he was detained at 
his office in Brussels by important business; and there- 
fore, in his absence, a short abstract of the translation 
of his paper was read by the Secretary, and the discussion 
was declared open. 

This paper is reprinted on page 633. 

There was scarcely any discussion. Mr. J. F. Robin- 
son, who, after saying that the experiments named 
were very interesting, went on to say that while the 
Schmidt system had succeeded very well on the Cana- 
diun Pacific Railway, it had not done very well on the 
Cape Railway. This was probably due to the fact that 
on the Cape Railway the large tube in which the super- 
heater was fixed is at the bottom of the boiler, and the 
engine being narrow gauge, and the gas always tending 
to the inflow tubes, there was not much superheat, while 
on the Canadian Pacific the superheating tubes are 
in the upper part of the boiler. As for the actual per- 
formance of the engines on the Belgian State Railway, 
the loads were not very great. It was a pity that the 
actual consumption of coal was not given, as well as the 
percentage of saving, taking into consideration, of course, 
the quality of the coal used. The fact that the engines 
had given no repair troubles in one and a-half years re- 
flected great credit on the builders. The new type of 
engine mentioned with four cylinders, having the big 
cylinder outside, is the direct opposite of the De Glehn, 
and he feared that it would be more difficult to balance. 
Superheating had not made much headway in England 
because it only appeared to the best advantage in com- 
pound engines, and the compound was not favoured in 
England. If, however, it could be shown that super- 
heating was a success, then, no doubt, compounding 
would be adopted. 

After a suggestion for the extension of the experiment 
with the Cockerill system by Mr. Mark Robinson, the 
discussion closed with a vote of thanks proposed by the 
President, and carried unanimously. 

The next paper taken was “Electric Winding 
Machines,” by Professor Paul Habets, of Brussels. This 

paper was originally written in French, and translated for 
the “ Proceedings,” and a short abstract only was read by 
the secretary. The paper is of considerable length, 
extending to fifty pages of the “ Proceedings,” and it is 
full of diagrams and calculations, with which we cannot 
deal at present, The reading was followed by a dis- 
cussion. 
_ The author rose and explained that he had not given 
in the paper the whole of the figures obtained during the 
test runs, as they were too numerous, but the visitors to 
St. Nicholas Colliery would see the results all graphically 


THE 


Mr. L. Creplet, of the Compagnie Internationale 
d’Electricité of Liége, then described an arrangement of 
electric winding engine used at the Hasard Colliery, 
which differs considerably from that described by the 
author in his paper. This speaker used the blackboard, 
and made certain sketches to show the arrangements 
adopted. These sketches we reproduce below. Fig. 1 is 
a diagrammatic representation of the electrical apparatus 
employed. The electric energy is produced by a three-phase 
alternator, situated ata distance of about1°24 miles from the 
winding engine, and current is produced at 2000 volts 
with a frequency of 50 cycles per second; the output 
is about 250 horse-power. The current is then trans- 
mitted to a three-phase synchronous motor of 150 horse- 
power which is marked A in Fig. 1, and upon the same 
shaft the motor drives a continuous-current generator B, 
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Fig. 1 


which produces 150 volts, and the low-pressure direct 
current is carried a few yards only to the direct-current 
motor E, which forms part of the winding engine at the 
pit shaft. This winding engine is designed to raise a 
load of two tons at a speed of 16°4ft. persecond. A most 
important part of the installation is fulfilled hy the motor 
marked C, placed in circuit between the generator and 
the winding engine. This motor is provided with a 
very heavy fly-wheel D, which acts as an accumu- 
lator of energy, and gives out and takes up energy as 
required by the sudden demands of the winding engine. 
The speaker pointed out that if an asynchronous motor 
had been used, it would have been required to be 
designed for 400 horse- power, whereas with the 
present arrangement a much better load factor was 
obtained, and the motors were of far less size, as the 
variation in load was not so great. The fly-wheel motor 
gave a voltage which varied between the limits of + 150 
volts and — 150 volts, that is to say, the machine acted 
as amotor driving the fly-wheel at certain times, and at 
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other times it acted as a dynamo being driven by the 
fly-whee]l, and therefore boosting up the voltage of the 
generator. This is clearly shown by Fig. 2, which is a 
diagram not drawn to scale, but representing the work 
done respectively by the generator coupled to the three- 
phase motor, and by the fly-wheel motor respectively. The 
curve shown above the line XX represents the power 
required by the winding engine. The line YY represents 
the mean power. The hatched portions above the line 
YY represent the energy furnished to the winding drum 
motor by the fly-wheel motor, and the hatched portions 
between the lines XX and YY represent the energy pro- 
duced by the generator but absorbed by the fly-wheel 
motor. The lower curved line represents the revolutions 
per minute of the fiy-wheel motor, and it will be seen 
that when this motor is running light, that is to say, 
neither absorbing energy nor developing power, it makes 
600 revolutions per minute, but at the end of its period 
of giving out power, the speed has fallen to 300 revolu- 
tions per minute, to rise again gradually to 600 revolutions 
when it has finished receiving energy. 

We shall probably have more to say about this plant 
after visiting the colliery, as the whole subject of electric 
winding engines is uf the greatest interest. 

Mr. W. E. Allen, of Sheffield, said he thought that the 
terms winding and haulage should never be used as 
though they were synonymous. In Scotland the term 
winding was used solely to express the action of vertical 
lifting, but haulage to denote traction in a horizontal or 
inclined direction. He had seen the Ilgner system in 
use, which is referred to by the author of the paper, and 
thinks that it has considerable mechanical interest. The 
last remark in the paper, however, seemed to him rather 
disquieting, as the author states, “It may safely be con- 
eluded from these trials that the electric haulage machine, 
even if it is not more economical than the best steam- 





plotted out, 





driven machine, is certainly not more expensive.” 








The next paper taken on Tuesday morning was “ Ferro- 
Concrete and some of its most Characteristic Applications 
in Belgium,” by Mr. Ed. Noaillon, of Chenée, near Liége. 
This paper was merely read in abstract by the secretary, 
and the discussion was opened by Professor W. E. Lilly, 
who is the author of another paper which is to be read 
at this meeting. He said that so far ferro-concrete had 
not been much used in England, but its adoption was now 
making some progress, and it was important that the 
best method of reinforcement should be obtained. He 
objected to the remarks by Professor Robert which had 
been cited by the author; these were, “ I often hear it said 
that structures in ferro-concrete cannot be so accurately 
calculated as metallic structures. In my opinion the 
contrary is true, the formule for metallic bridges are in 
their principles just as arbitrary and just as 
far from the expression of the real stresses as 
those of ferro-concrete, but the latter have the 
advantage of containing twice as many constante, those 
of iron and of concrete, which, if these constants are 
conveniently chosen, will allow of approaching the truth 
much more nearly.” He (the speaker) thought that 
calculations could not be so accurate for ferro-concrete as 
for purely metallic substances. He had had a good deal 
of experience with reinforced beams of ferro-concrete, 
and the results in practical tests did not agree with his 
theoretical calculations. He would like to have the 
views of members as to whether the reinforcement 
should preferably consist of a few thick bars or of a 
larger number of thin bars or wires; his own experience 
led him to favour the latter method, as he thought it was 
not so liable to lead to excessive tensile stresses, and 
better adhesion was obtainable between the concrete and 
the iron. There were hundreds of different systems of 
reinforcement in use, but he was rather surprised to find 
in the paper no allusion to the system of Cottantin. 

Mr. Maw said that Professor Lilly had raised aun 
interesting point as to the relative advantages of the 
thick and thin bars. He should like to ask him whether 
in his experience the best results were obtained if adhesion 
only between the concrete and the iron was relied upon, 
or whether he thought it advantageous to bend the bars 
at the ends to obtain a better grip of the concrete. 

He would also like to know if Professor Lilly had found 
it desirable specially to prepare the surface of the bars so 
as to increase the adhesion of the concrete to the iron. 
He had been told that a wash of neat cement was 
recommended by some persons for that purpose. 

Mr. Lilly replied that he had used no special means of 
promoting adhesion, and had not noticed any particular 
difference in adhesion due to the condition of the surface 
of the metal. 








COLLIERIES UNDER HIGHWAYS. 


Tue case of Mayor, &c., of Wednesbury, v. Lodge Holes 

Collieries Company, which was decijed by Mr. Justice Jelf on 
May 30th, involved a question of considerable importance to 
the proprietors of collieries who find it necessary to remove 
coal from beneath a highway. In that case the minerals 
under a public road which was vested in the plaintiffs, as 
local authority, under Sec. 149 of the Public Health Act, 
1875, were workediby the mineral owner, so as to cause the- 
level of the road to sink. 
The plaintiffs claimed to recover the cost of restoring the 
road to its original level. The mineral owner contended that 
the plaintiffs were only entitled to recover the cost of making 
the road as commodious for the public as it was before. It 
was decided that the cost of restoring the road to this 
condition was the proper measure of damages, and not 
the cost of bringing it back to its original level. The 
facts of the case were few and simple. The colliery 
company made excavations under a highway which caused 
subsidence. In consequence of the damage done to 
the road the plaintiff corporation spent £405 14s. 1d. in 
restoring it to its original level, and a further sum of £37 15s. 
in sinking a double well for the purpose of preventing storm 
water and domestic refuse from flooding the surface of the 
road. The defendants’ case was that they worked the mines 
under the road in a proper manner, so as to cause no injury 
to the road and no impediment to the passage of the public 
over the same, except a slight damage to the surface. They 
suggested that all needful repairs could be effected for £80, 
and brought this sum into Court accordingly. Mr. Justice 
Jelf adopted the defendants’ view. In the course of his 
judgment he said :—‘‘ The corporation have, no doubt, a 
proprietary right in the surface of the road by virtue of the 
Public Health Act, but that right is confined to what is 
necessary to maintain the roadasahighway. The Highways 
and Locomotion (Amendment) Act, 1878, which was passed 
to remove doubts created by ‘Coverdale v. Charlton’ shows 
that the mines under the highway remain the property of the 
mineowners, so that in working them no damage is done to 
the road.’’ In our view Mr. Justice Jelf’s view accords with 
justice and common sense. If the contention of the highway 
authority had been upheld, it would be competent for any 
other highway authority actually to improve the highway at 
the expense of the mineowner whenever a slight depression 
occurred. Indeed, the rights of the highway authority would 
appear to be almost as advantageous as those of a surface 
owner whose property subsided owing to subterranean work- 
ings. So long as they keep the surface of the highway in 
such a condition that the road is sufficiently commodious for 
the public, the highway authority sufficiently carry out their 
duty. 








Tue Russian Ministry of Ways of Communication has 
published some interesting statistics dealing with the value of the 
Siberian Railway to the railway system of European Russia, As 
was only to be expected the outbreak of war came as a very rude 
shock to the growing interchange of trade between Europe and 
Asia on Russian territory — ; still, the total volume of freights 
between European Russia and Siberia during 1904 amounted to 
620,000 tons. From the Siberian Railway the railways of European 
Russia received corn, butter, and meat to be delivered to the 
railway systems of other countries, while Siberia took by rail 
mainly petroleum. In the fifth year of its existence, the Siberian 
Railway carried to the Russian railways 310,000 tons of freight in 
addition to the cereals included in the total interchange mentioned 
above, and the net returns made therefrom by the European rail- 





ways amounted to £525,000, 


622 


THE ENGINEER 


JUNE 23, 1905 








ORE DEPOSITS IN FOREIGN 
COUNTRIES. 


In September, 1903, at the instance of the British Iron 
Trade Association, British Consuls were requested to 
report on the extent and character of iron ore supplies in 
foreign countries. The points on which information was 
required were the following:—The deposits in the con- 
sular district; nearest shipping port, and how far away 
the deposits ; cost of transport to port per ton; whether 
road, rail, or canal; character and cost of mining and 
loading : estimate of cost of mining (or quarrying) and 
loading in carts or trucks, per ton; any official analyses 
of ore ; copies to be sent, or samples; proprietors rich or 
poor; will terms be reasonable or not; have deposits 
been worked ; give quantities shipped for five years; any 
special obstacles to mining; any other special informa- 
tion respecting the ore supply or district. 

The result is a report of nearly 300 pages royal octavo, 
compiled at the Board of Trade from a very large 
number of diplomatic and consular reports. This report 
is of such a character that no réswmeé of it can be accepted 
as a substitute ; a copy will be indispensable to all who 
desire to be well informed upon this crucial question 
of the supply of iron ore. A point to notice is 
the deposit of certain samples, maps, and miscellaneous 
enclosures received from Consuls at the office of the 
Commercial Intelligence Branch, 73, Basinghall-street, 
F.C. This collection contains samples of ore from 
Wimille, near Boulogne; from Corsica, Oporto, Brussa 
(Asia Minor, five samples), Rubigo, near Scutari; Adis- 
Ababa, in Abyssinia; Harrar ; Copiapo, in Chile (2); and of 
iron sand from Costa Rica, ore from Guadaloupe, 
Tegucigalpa (Honduras), Peru (5), Muscat, and Wahu 
(China). There are maps of Bohemia, Westphalia and 
the Lower Rhine, Greece, Norway, Chile, Mexico, parts of 
the United States, of China, of Japan, and of the Smyrna 
district, where ore is to be found. The miscellaneous 
enclosures include analyses, pamphlets, Russian books, 
photographs, and reports, these last including North 
Carolina and the Philippine Islands. 

Sach a report as this will be most valuable as a vade 
mecun: to the miner or anyone in search of ore; to 
muke a summary of its contents is quite impossible, for 
it does not lend itself to generalisation ; the area surveyed 
in many quarters of the globe is too vast, and the value 
of the report lies in the reference made to places, their 
natural riches, the details respecting ore to be found, and 
the accessibility of the product of the mines or lands. 

Apparently the object of this official inquiry about 
iron ore is to ascertain the places where new supplies 
of ore might be got. All the points of the above 
questionnaire have to be regarded in order to see what 
existing ores should be considered as available. Some of 
the most promising, the richest fields extant, are thus 
ruled out of court, such as the magnificent deposits of 
Shansi in China. There are very interesting terse reports 
of the ironfields of Bohemia, but those fields can scarcely 
be deemed to be available for the United Kingdom, on 
account of their position, the cost of transport to and 
across the sea, especially the former, making Bohemian 
ore too dear. These reports, however, enable the student 
to gauge the resources of his competitors, or his present 
customers. A very important matter is to watch the 
development into self-supporting countries of nations 
now dependent largely upon the productions of the 
United Kingdom. Again, the case of Japan is of special 
interest. These reports declare the iron deposits of 
Japan to be comparatively small and insignificant ; but 
the great work of Baron Richthofen on China will be well 
known to the Japanese, and in the impending develop- 
ment of the iron and steel industries of Japan the fact 
that Shansi Province in China can supply unlimited 
quantities both of iron ore and coal is of the highest 
industrial importance. Only in this indirect way, ap- 
parently, are some of the facts of the report of interest in 
the British iron industry. 

It is, probably, true as regards iron ore that the 
Englishman’s home is on the sea; but the sea in this 
case must be the nearest. A survey of these reports 
leads to the conviction that a supply of ore for the United 
Kingdom must be drawn from the Atlantic Ocean and its 
connections. - Sweden and Norway, France (South), Spain 
and Portugal, Algiers and Tunis, Argentina, Brazil, and 
Mexico would seem to contain the fields available for us. 
Even Hungary, with its connection at Fiume, appears to 
be in a bad position for supplying us, and does not seem 
to possess such rich deposits as Bohemia, whose beds are 
unavailable. Italy hasmuch that has not been developed 
in iron ore, though some of the reports are speculative. 
Besides, it is suggested that Italy herself will more and 
more require what she produces. For the rest, where 
_— mines might be opened up, the cost would be very 

igh. 

Before a brief reference is made to the fields whence a 
supply for Britain might be had increasingly, a re- 
mark or two on the property to be exploited will be use- 
ful. The questionnaire refers to proprietors, and the 
terms on which ore might be got. The various consuls 
have understood this to mean whether ferriferous lands 
might be bought at a reasonable price, and in a number 
of cases, suggesting an increase, there is no disposition to 
sell, while some countries forbid sales to foreigners. 
Many mines where e purchase might be made are 
the most backward, and where the preliminary expenses 
would be greatest. 

In France there seem to be fields in the Orne basin, in 
the Marseilles district from the Var to the Pyrenees 
Orientales, and in the Higher Garonne and Ariege, in the 
Toulouse district, whence a supply of iron ore might be 
secured. The ore in the Orne basin is now shipped very 
largely to Rotterdam on account of Messrs. : Krupp. 
’ That from the South of France appears more available 
from several points of view; but the ore is not of a good 
quality, silicates being high, and iron not more than 
85 per cent. Inthe Garonne and Ariege the quality is 
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much better, averaging 35, 56, and 67 per cent. of iron. 
The cost of transport is the difficulty. That also is 
the almost insuperable difficulty of utilising the iron, 
coal, and lignite deposits of the little State of Andorra. 
These deposits are very rich, and competent persons say 
that they contain an enormous supply of iron ore; 
they are in the Palleresa chain of mountains. A Mr. 
Emil Tuteur is now engaged in procuring capital to make 
a railway, which will be 156 kiloms.long. So far, Portugal 
has been a disappointment in iron mining; some is done, 
and the ore of South Portugal is of good quality, but the 
prospecting has not been thorough, and the land of 
wines is yet only a hope—but still a hope—for iron. 
With Spain it is different, and the interest is to find what 
is the prospect of continuance or expansion of supply. 
New supplies may be looked for in the country belonging 
to Barcelona; in the Bilbao district, of course, there are 
many iron mines at work, and the mines are only from 
three to twenty-four miles from the sea. Besides the 
mines at work, rich deposits are reported from many 
points of this district, and work is awaiting better trans- 
port. The figures show that during the past five years, 
to 1902, nearly three parts of the export went to Britain, 
though it is worthy of remark that the export to the 
Netherlands—i.e., for Germany-——has become large. In 
working the mines the royalty system is very common. 
Bilbao folk, too, are discussing the exhaustion of the 
mines, but the last expert opinion is that 50 millions 
of tons are available in the Bilbao district; that would 
last, at present consumption, less than twenty years. 
Similar reports are given of Castro-Urdiales, Santander, 
San Sebastian, Cordoba, Seville, Huelva, Corunna, Vivero, 
Carthagena, and other districts. It is evident that 
further inquiry must precede the development expected. 
The sections on Algeria and Tunis do but suggest that 
in time these countries may supplement the present 
supply of ore. Abyssinia is, as yet, little better than a 
distant hope. 

Of available European fields those of Sweden and 
Norway are of chief interest to British smelters, and of 
these the most available seem to be those of Western 
Norway, on which Mr. Lobley, F.G.S., reports very 
favourably, pointing to Sellevold, Sordal, Gedorlangen, 
and Loland, as the districts where ore is situated. There 
are large quantities of good quality, compact, and easily 
shipped in deep water. The Swedish deposits are large 
and available, the quantity is inexhaustible about Grangés- 
bérg, Gellivare, &c., but it is to be observed that of 
1,729,303 tons exported in 1902, 1,358,958 went to 
Germany and Holland, the export to Great Britain being 
only 173,726 tons. A caution is given to those to whom 
mining properties may be offered for sale. 

It is scarcely necessary to do more than draw attention 
to the sections on the prospect in Argentina, Brazil, and 
Mexico. That there are large deposits of iron ore in these 
countries is unquestioned, but it is alsoevident that much 
of it is not available readily. Labour in most places 
exists and at a moderate cost, but transport is either 
very bad or non-existent. The Pacific Coast of South 
and North America, from Chile to Oregon, is rich in metal 
deposits also, but much of it, particularly that of far North 
America, is not available for us. The deposits of the United 
States are also treated in this report, both East and West, 
and a glance at those of Canada gives a brighter outlook. 
But when all is said, though the supply is by no means 
limited at this moment, yet the outlook, unquestionably, 
seems to be an anxious one, calling for a determination 
to win new fields for use. The prospect is that 
Great Britain will have to depend for her supply of iron 
ore on fields more distant than those which supply her 
now, and though this state of things may not arrive 
to-morrow or the day after, the suggestion is made that 
it is coming apace. 

Our last word at present is to congratulate a depart- 
ment of State on issuing a work of great utility, which is 
— of a welcome in al! economic and commercial 
circles. 








THE FRENCH ELIMINATING TRIALS. 


(From our own Correspondent. ) 


Ir the French motor car manufacturers have been 
forced, against their inclination, to defend the Gordon 
Bennett Cup, they are, at all events, making considerable 
efforts to keep the trophy. Despite the abstention of 
certain makers who refused to follow the French Auto- 
mobile Club in giving in to the foreign clubs over the 
expediency of running off the Gordon Bennett Cup race 
this year, unless each country was represented in pro- 
portion to the extent of its industry, there were no fewer 
than ten firms competing with twenty-four vehicles in 
the eliminating trials over the Auvergne Circuit. The 
race was interesting in many ways. It showed that the 
course was practical for racing by men who were 
thoroughly acquainted with the circuit, and as com- 
petitors had prospected the route for two months pre- 
viously they were able to calculate the speeds at which 
the innumerable bends and turnings on the course should 
be taken. 

The danger of racing over a route which twisted 
and wound up interminable gradients through moun- 
tainous country, showed competitors that they could 
not. expect to get successfully through such a con- 
test unless they exercised considerable caution, and 
knowing the dangers, they so far avoided undue risk that 
the race was marked with fewer accidents than in pre- 
vious contests of this kind. The difficult Auvergne 
course had been selected ostensibly with a view to com- 
pelling manufacturers to break away from the traditional 
racing car, in which everything is sacrificed to power, in 
the .hope that the special problems of the race would 
result. in the designing of practical cars more nearly 
approaching to the touring type. So far as the general 
design of the French vehicles was concerned there was a 
distinct departure from the older types of racing cars. 
Knowing the enormous strains to which the vehicles 





would be subjected in speeding round the bends, makers 
aimed principally at strengthening the frames and 
lowering the centre of gravity, so that the vehicles had 
a much more solid appearance than we are accustomed 
to see in racing cars. Some of the pressed steel 
frames were of very large section, as is the case of 
the C.G.V. car, which now employed this method of con. 
struction for the first time, and a low centre of gravity 
was obtained by cambering the frame so that it tapered 
up, as it were, over the rear axle. In the Renault cars 
the frame was suspended underneath the springs, whereby 
there was a clearance of scarcely more than an inch from 
the road surface. The frames were shortened as much 
as possible, the fore axle being usually carried in front of 
the radiator, while the driver’s seat was over the rear 
axle. This arrangement concentrates the weight of the 
mechanism as nearly as possible in the centre of the 
parallelogram formed by the wheels, while the weight of 
the occupants helps to increase the adhesion of the 
driving wheels on the road surface. 

With two exceptions all the engines were of the four. 
cylinder type, cast in pairs, and there is consequently a 
decided reaction against the tendency observable a year or 
two ago in favour of engines with separate cylinders, on the 
ground that they allowed of a more uniform cooling. It had 
been expected that as it was obviously impossible to 
drive cars over the Auvergne Circuit at the high speeds 
usually attained in racing, makers would content them- 
selves with lower-powered engines, but as a matter of 
fact the majority of them ranged from 100 to 130 horse- 
power, and were thus on the whole rather more powerful 
than those fitted to racing vehicles last year. The only 
comparatively low-powered cars were the light Darracqs 
with 85 horse-power engines, the Renaults with 90 horse- 
power, and the Richard-Brasiers with 96 horse-power. 
In most cases the stroke was shorter than the bore, the 
De Dietrich, for instance, having a bore of 190 mm. and 
a stroke of 150 mm. Over a course where the engines 
would be put to exceptionally hard work on the long 
up grades, the cooling arrangements were obviously an 
important feature, and in all cases the water was 
circulated by a pump, with the exception of the Richard- 
Brasier cars, which, for the first time, employed the 
thermo-syphon. This system has ‘always been adopted 
by Renault fréres, who abandoned the thermo-syphon 
for the pump on their racing cars, and it is curious 
that while the Richard-Brasiers went through the race 
without the slightest trouble two of the Rénault cars 
were stopped through the engines becoming hot. In one 
case, at least, this seems to have been due to a derange- 
ment of the pump. : 

On the whole, the cars presented by the French 
makers were of far better design than the vehicles 
previously built for racing, and had, in fact, the 
appearance of being solid and durable practical racing 
machines instead of light chassis with huge engines 
which have, up to the present, done duty for racing over 
the smooth and level roads usually selected for contests 
of this kind. That the French makers have made some 
real advance in the building of high-powered speed 
vehicles was shown by the fact that of the twenty-four 
vehicles running no fewer than fifteen finished the race, 
despite the constant trouble competitors were put to with 
pneumatic tires. 

With a view to increasing the road friction when 
swinging round corners all the tires, with one excep-. 
tion, were fitted with non-skidding bands, and while 
this may probably have been of some assistance in 
allowing competitors to take the bends at slightly higher 
speeds than would be safe with smooth tires, they seem 
to have inspired too much confidence among some of the 
drivers, who swung round the bends at such high speeds 
that the tires were torn from the rims. This was the cause 
of an accident to a Panhard car which fell down a ravine, 
without, fortunately, doing the slightest injury to the driver 
and mechanic, who were thrown out on the branches of 
some trees. In the case of the C.G.V. car both front 
tires were torn from the rims and in some way mixed up 
with the steering gear, when the car left the road and 
turned over. ‘The driver, Girardot, was rather badly 
injured. The other accidents were of a minor character, 
and they all seem to have been due to the terrific work 
put upon the tires, so that, in reality, there were only two 
or three vehicles which failed to finish the race through 
mechanical troubles. The circuit, having a length of 
85°35 miles, had to be covered four times to bring up the 
distance to 841°4 miles, and this was done by Théry, 
on his Richard-Brasier car, at an average of 45 miles an 
hour, which is higher than was expected to have been 
obtained over such a course, although it is naturally much 
below the usual racing speeds. The second vehicle was 
also a Richard-Brasier, driven by Caillois, who was within 
ten minutes of the winner, and he was followed, a few 
seconds afterwards, by the De Dietrichof Duray. It may 
be remarked that the three first cars are all built to 
ordinary designs, although, of course, to special dimen- 
sions, so that the results of the race can hardly be said 
to have justified the construction of purely racing 
machines which were entered by most other firms. 








PERMANENT Way Institution ; SuMMER CONVENTION.—The 
following preliminary programme has been issued arding the 
forthcoming summer convention of. the Permanent Way Institu- 
tion :—Members will assemble in Harwich on Friday, 21st July, 
and there will be a Council meeting in the evening of that day. 
The annual summer meeting will be held on the afternoon of 
Saturday, 22nd, and the annual dinner will take place on the 
evening of that day. On Monday, the 24th, the new Basin and 
Harbour Works at Lowestoft, the Carlton, and Somerleyton swing 
bridges, and if time permits, the Reedham Swing Bridge and the 
Trowse Bridge will be inspected. On Tuesday, the 25th, the Great 
Eastern Railway Company’s Parkstone Quay and steamboats will 
be inspected, as well as the electrical and hydraulic works at the 
same place. In the-afternoon a visit wil] be paid to the works of 
Ransome and Rapier, Limited. For those members who desire it 
a visit has been arranged to Holland, the proposed towns to be 
called at being Rotterdam, The Hague, Scheveningen, Leyden, 
Haarlem, and Amsterdam, 
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THE LOSS OF SUBMARINE A&8. 


A COURT-MARTIAL assembled on board the Empress of 
India yesterday for the trial of the survivors of the 
submarine A8, which sank suddenly near Plymouth 
Sound on June 8th. The following passages from the 
evidence of Captain Bacon and Captain Lees are borrowed 
from the Western Morning News, which gave a very full 
account of the trial :— 

Captain Bacon said: I will first explain the conditions under 
which it is possible for a submarine boat to dive from the surface. 
In the ordinary diving condition the buoyancy of the boat is 
reduced until only about 8901b. remains, In that condition the 
boat can be made to dive. To dive her the horizontal rudders are 

~put down, the nose of the boat is depressed, and with about 64 knots 
speed she will dive. If the buoyancy of the boat is increased to about 
1200 lb., and she is still kept trimmed horizontally, the boat cannot 
be made to dive. What happens is that before the boat can be 
forced under, the tail of the boat rises to the surface, the propeller 
and rudders are no longer immersed, and the boat will not break 
away from the surface. If, however, she had been trimmed 
initially two or three degrees by the bow she could have done so, 
The condition A 8 was in was having six tons of buoyancy instead 
of half a ton, and going ten knots instead of six. Itis evident 
that the causes of the diving are not on the face of them 
self-evident. Allowing for the difference of speed of 6} 
and 10 knots, and supposing, as is probably true, that all 
the pressures vary as the square of the speed, the effect of 
the speed would only be as 100 to 42, and the buoyancy 
as 12o0r 15 to 1. Supposing a boat is running horizontally and 
the horizontal rudders are put down, two things happen—the nose 
of the boat is depressed, and the whole boat is lifted bodily on the 
water. The up pressure under the horizontal rudders might be 
considered as applied at the centre of gravity, and the whole boat 
lifted vertically. Consequently, if the pressure on the rudders 
with extreme helm at ten knots was approximately 24 tons, the 
whole boat would be lifted, and her buoyancy increased by 24 tons. 
This explains the difficulty of diving away from the surface. If 
‘*up” rudder had been given instead of ‘‘ down ” the exact reverse 
occurs ; the nose of the boat is thrown up. The next condition I 
want you to notice is the one in which I consider it is just possible 
to dive a boat from tho surface. That is with about 3} tons of 
buoyancy and a slight inclination down by the nose. A boat in 
this condition, steamed ahead with a slight inclination down, 
will probably sink bodily in the water, due to the stream 
line effects, and also to losing longitudinal stability. Take the 
ordinary water-line of a boat running on the surface, with 13 tons 
of buoyancy, and 2 deg. by the stern. In this case she will have a 
longitudinal metacentric height of about 12ft., and a moment to 
change trim 1 deg. of between 40 and 50 tons. The chief factor 
governing the longitudinal stability is length of water-line. As 
this is reduced, so the stability of the boat is reduced. If you 
look at the condition in which A 8 was at the time she was steam- 
ing she had just 6 tons of buoyancy, was 4 deg. by the stern, and 
her water-line was considerably reduced in length. In this condi- 
tion she would have a moment to change trim 1 deg. of about 33 
foot tons. If we reduce the buoyancy by about 2} tons, and bring 
the boat a shade by the bow, her moment to change trim 1 deg. 
decreases to 12 tons, so between 6 tons and 24 tons the moment to 
change trim has been reduced nearly two-thirds. Any effect which 
tended to put the boat 1 deg. by the bow at 6 tons displacement 
would put her nearly 3 deg. by the bow, with 34 tons displacement. 
If we totally submerge the hull the moment to change trim has 
fallen to3 tons. The same forces statically would put her 10 deg. 
or 12 deg. by the bow simply by the immersion of the hull. The 
causes that tend tochange the trim are alteration of weights in the 
boat, the action of the rudders, and free water surfaces in the tanks. 
The latter practically decreases her metacentric height, and the 
stream line effects of the water when she is steaming ahead. Re- 
verting to the condition of 34 tons of buoyancy, and 1 deg. by the 
bow, if the boat steams ahead and sinks, she has a tendency to go 
more and more by the bow, and to steam herself under water. We 
will imagine the boat to have immersed until her hull is nearly 
covered. Whichever way the rudders were put, the conning tower 
would now probably go under water. If they were put down, the 
large inclination of the boat, added to the effect of the rudders 
putting the nose down, would at this speed probably cause her to 
break away from the surface with her 4 tons of buoyancy. If the 
rudders were pushed hard up, the down pressure on the rudders 
would reduce the buoyancy more than that given her by the conning 
tower before the rudders had time to turn the boat above the 
horizontal. Taking for granted that a boat in this condition 
can be dived at 10 knots, the question remains, how can the con- 
dition of A 8 have been reduced from 6 tons of buoyancy 
and 4 deg. by the stern to 3} tons of buoyancy and 1 deg. 
by the bow. The only possible answer that I can see is, by water 
finding its way into the tanks forward of the boat. The mere 
question of pressure on the bow of the boat steaming ahead having 
so great an effect is quite outside of our experience with boats and 
models, The two tanks into which water could possibly get are 
the foremost main ballast tank and the foremost petrol tank. If 
24 tons of water found its way into these the buoyancy of the boat 
would be reduced to 3} tons, and themoment of 75 foot-tons would 
be introduced, tending ta pet her down by the nose. This would 
mean an inclination of 2} deg. by the bow. Steaming ahead 
would probably bring her down 2 deg. by the bow, owing 
to the stream lines. This we know from similar model 
experiments. This would bring her down, subtracting 4 deg. 
by the stern, half a degree by the bow. The only other 
weights that can move are the men. There were six men not 
stationed in the boat who were liable to move. Had the six gone, 
after the boat started steaming, as is usually the case, and sat 
down by the torpedo tubes, they would have produced a moment 
of abont 12 foot-tons, or an inclination, at 34 tons displacement, of 
one degree. That is the only explanation that I can give of the 
reduction in buoyancy and tbe very large change of trim to bring 
the boat into a condition from which I consider it was possible for 
her to dive. Subsequent examination of the boat could reveal 
very little. The pressure of 48ft. of water and the result of the 
explosion that occurred an hour and forty minutes after the boat 
had been submerged quite accounted for finding the whole of the 
main ballast tanks full of water. 


Having discussed the causes which might have led to 
this condition, and which we examine on another page, 
Captain Bacon continued :— 


Whether the boat when in her nearly submerged condition 
was given at the last moment up or down helm can be largely 
verified by the evidence, if evidence can be relied on as to the 
sequence of events in a few seconds of time. If in a deep con- 
dition the rudders had been put hard down the tail would have 
come out of the water, probably before the conning tower had 
gone completely under, owing to the buoyancy of the boat being 
increased, If the rudders had been put hard up, the conning 
tower would probably have gone under before the boat changed 
her direction, owing to the boat being deprived of allits buoyancy. 
The water entering by the conning tower and running forward in 
the boat would eventually have brought her stern above water. 
Had the conning tower hatch been closed when the boat was 
observed to be deep no harm would have been done. The reduc- 
tion of pressure in the boat due to the oil engine working would 
have sealed the hatch, even if not clipped down. The boat would 
have dived and come up again with her own buoyancy as soon as 
her way was reduced. 


Captain Bacon having given his views as to the explo- 





sion and answered various questions, the next witness 
was called. 

Captain Edgar Lees, wapooting captain of submarines, said, 
in answer to the question, What, in your view, caused the boat to 
godown! My answer is in two parts. The boat undoubtedly 
foundered through getting a considerable inclination down when 
ata speed of about ten knots. Consequently, the question now 
becomes, what gave her the inclination down! It might be largely 
due to the use of the diving helm, but this would require some 
assistance in the nature of trim to bring about what actually took 
place, unless the inclination down is the effect of the shape of the 
boat herself at a certain speed and trim. As regards the inclina- 
tion down being caused by an actual change of trim, the only 
likely change that could take place would be that due to taking in 
water forward, such as No. 1 main ballast, the forward petrol tank, 
or the boat herself. The latter, we are almost sure, did not take 
place until the fore hatch was burst by the explosion. The ballast 
tank Kingstons were all closed, and have good seatings, and, there- 
fore, were presumably tight. The petrol tank, although it contained 
one of the lose rivets, which leaked freely, could by no possibility 
have been short of even 500 gallons of petrol. Consequently, I 
cannot connect any of these three possible contingencies with 
the sudden change of inclination reported by those who where 
on the conning tower. I am, therefore, driven to the conclusion 
that at the particular speed and trim of A 8 at the time she 
foundered there may exist a tendency to drop by the bows, 
which, if assisted by down helm, a shifting forward of free 
water—which cannot occur until the boat has passed the hori- 
zontal—and by a possible movement forward on the part of the 
crew, might produce the y inclination down which, with 
the tendency of the centre of gravity of the boat to move in 
the original direction, would set up a capsizing moment about 
the shorter axis that any subsequent change of helm would 
only accentuate so far as depressing the boat was concerned. 

Commander S. 8. Hall, of the Forth, in charge of the submarines 
of the port, supported this view. My opinion, he said—there is no 
evidence to support it—is that the boat had less buoyancy than 
is supposed to be the case. This, coupled with a probable move- 
ment of all movable weights, together with an error on the diving 
rudders, is the only reason I can see for the occurrence, When 
the boat dived I was about 150 yards ahead. I was watching her 
at the time ; and she appeared to be steering steadily in the line. 

Did you hear any shouting from the boat /—I heard someone 
shouting ‘‘Stop ” down the conning tower. 

Did you examine the boat after she wassalved ?—Yes. I cannot 
state the result of my examination, as I was merely taking notes 
for Capt. Bacon. 

The evidence of Edward Knox, another member of the 
crew of the trawler, is mainly of interest from the state- 
ment that the submarine turned over as she sank, and 
that just before she approached the trawler she ported 
her helm about one point. The evidence of the remain- 
ing witnesses we abstract from the Times. 

Lieutenant Algernon Chester Candy was next called. He 
said he was in command of A 8, A/7 and A8 left port soon 
after nine o'clock in company with No. 80 torpedo boat for daily 
exercise, The signal was then made to take up cruising formation 
and proceed at ten knots. They started knowing that the boat 
was at a different trim and lower in the water than when they 
came out into the Sound. The witness sent a message by a leading 
seaman to a man at the diving helm, saying:—‘‘I want to keep 
her at four degrees up instead of your usual two to two and a-half 
degrees up, so watch the helm.” About five minutes after this the 
water round the bow of the boat appeared to be rising, and the 
tail flaz, which was previously out of sight, came out of water by 
the height of the flag itself, or about one foot. Observing this, he 
called a second messenger from below, and told him to tell the 
man on the diving helm to keep a better look out on his helm. 
Between three and five minutes afterwards the water increased up 
to the top of the superstructure forward, and the witness turned 
round to the coxswain, who was on the steering wheel on the 
bridge, and said, ‘‘What on earth is the man doing with the 
diving helm!” and at the same time signalled for another 
messenger and said to him, .‘‘ Ask the man on the helm what the 
devil he is doing with the rudders ; tell him to put them up and 
leave it alone.” From the time he gave this message to the time 
that he realised that the water was coming too close to the top of 
the conning tower was less than fifteen seconds, The water was 
not quite up to the splash-plates at the time that he made up his 
mind to stop the engine by telegraph signal and close the conning 
tower. He leant over to move the telegraph, and was in the act 
of revolving it when he was washed off the port side by the water 
coming round the front of the conning tower. They had seven 
men and one sub-lieutenant in the boat beyond the ordinary 
crew. The extra men caused slightly more difficulty in trimming 
the boat. He had never before exercised under these conditions, 
Any increased weight in the boat either of men, or the boat's tanks 
being very full of petrol, made it harder to trim to the required 
depth. The boat was about 500 gallons short of her quantity of 
petrol; 350 gallons in the foremost tank, and the remainder aft. 
The weight of this would be 35001b., while the eight men would 
represent about half a ton. They were not worse off than if they 
had been full up with petrol without the extra men. There was 
not any water in the bilges that would flow forward if the boat 
tipped, for she had been pumped dry before trimming. There 
was no overflow of petrol into the bilges. It could not overflow 
from the tank without making itself at once apparent, and no 
overflow took place when the tanks were last filled two days 
before the accident. He had never known the Kingston valves 
to leak. In answer to another question, the witness said 
that in trimming the boat they filled No. 1 and No. 3 main 
ballast tanks, and No, 2 and No, 4 were partially filled ; at this 
stage the boat was trimmed to her proper depth, but not to his 
satisfaction, because there was water partially filling two tanks. 
He, therefore, blew water by air pressure from No. 4 main ballast 
tank into No, 2, with the hope of emptying No. 4 or filling No, 2, 
and adjusting the change of trim by blowing the water from the 
foremost trimming tank to the after trimming tank. He had done 
this, and the boat was trimmed and horizontal when the signal was 
made to him to blow tanks. He took no more water in, but 
waited fora minute or two before blowing in order to be quite 
certain that the boat was horizontal, as submarines were rather 
inclined to oscillate when trimmed. He then blew tanks Nos. 1 
and 3, and later No. 4, to be quite certain that is was 
empty. The water that was in No. 2 he allowed to remain, 
because it was not quite full. There had never been any 
trouble with water in the petrol tanks. In former runs in that 
or similar boats he had never noticed any tendency to dive 
unexpectedly from the surface. He did not notice on that 
occasion any gradual sinking or alteration of trim which might 
possibly have been caused by leakage of water into the boat, 
There were no means on deck of telling the position of the diving 
rudder. He thought his order, ‘‘Up helm,” was obeyed, but 
could not say. The weight of the eight extra men, if they went 
forward, would probably start the boat down about two degrees, 
and if allowed to come to rest she would probable settle at half a 
degree. The helm would be quick enough to counteract such a 
change of trim if moved immediately. There was no restriction 
on the movements of the training class after trimming. The boat 
was not listing at all before she went down. He did not apprehend 
that any other cause was acting on the boat besides bad steering 
that would account for the gradual rising of the water just before 
the accident. There was no available means of increasing the 
buoyancy except by blowing out No. 2 tank. Between the time 
that the boat was rst noticed getting deeper and the actual plunge 
less than five minutes elapsed. He did not think it possible that 
water leaked in any of the tanks without his knowing it, 








Lieutenant A. P. Addison said, in answer to the Court question : 
With six-ton buoyancy trimmed 4 deg. by the stern, with No, 2 
tank almost filled, and all the water tanks, including auxiliary 
tanks, empty, steaming ten knots, the helm put hard down, what 
do you expect the result would be?—I should expect the boat to 
incline but not dive. With the same conditions, with the helm put 
hard up, what would be the result !—I think she would be bodily 
pushed down into the water. She would lose buoyancy owing to the 
pressure of the rudders, I think the boat had the buoyancy she 
was supposed to have when taken over by the Admiralty. 

Captain R. H. 8. Bacon, D.S.0,, recalled, said that with the 
boat 4 deg. by the stern, and with 6 tons buoyancy, the officer 
commanding was perfectly justified in running at 10 knots. Pro- 
eseding, Captain Bacon said he should have had no hesitation in 
running a boat in the condition in which A 8 was. It was not 
advisable to close the hatch of the conning tower at the same 
time as the ventilators were closed except in case of urgent 
necessity. The gas engine required 2100 cubic feet of air per 
minute, and the internal air capacity was about 3000 cubic feet. 

James Phillips, diver in the dockyard, gave evidence as to the 
condition of the boat as he found her at the bottom of the sea, 
The hatch of the conning tower was closed and the diving 
rudders were up. 

Fleet-Surgeon H. X. Browne, Devonport Dockyard, gave evidence 
as to the post mortem examination of the bodies of the victims. In 
the first body, which was found in the conning tower, there were 
signs of burning about the head, face, and neck ; death was due to 
drowning. In the case of the other men there were burns, and 
death was due tosuffocation. There was no evidence of chlorine 
poisoning, and he thought the probable cause of death was carbon 
monoxide poisoning. Carbon monoxide would be a product of 
petrol explosion. 

Finally, the Court found that submarine A8 was lost 
outside Plymouth breakwater, about 10.30 a.m., on June 
8th, through foundering from water getting in through 
the open conning tower when running at ten knots speed, 
with a buoyancy at starting of six tons and trimmed four 
degrees by the stern, which buoyancy and trim appeared 
to have altered, from some unexplained cause, such as the 
movement of weights forward, possibly by the admission 
of water or free water. There was no evidence to show 
which way the diving rudders were put ; although repeated 
orders were given to put them up, they might, however, 
have been put inadvertently the opposite way to that 
actually intended. Water having once commenced to get 
into the conning tower and running forward, she could 
not recover herself, although the helm was finally found 
hard up. The Court regretted that the officer in command 
did not stop the engines sooner when he realised that his 
repeated orders to put the diving rudders up had no 
effect, although expert evidence showed there was no 
reason to anticipate danger when running the boat 
trimmed as at starting, as it. appeared to have been 
considered impossible for her to dive under these 
conditions. The Court, therefore, acquitted Lieutenant 
Algernon Chester Candy and the other survivors of 
submarine A 8 of all blame for the loss of the vessel. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 14th. 

ConsuMERS of coke are preparing to lay in large stocks for 
summer and autumn, or, at least, are placing contracts calling 
for the delivery of coke on certain dates. On Saturday twenty- 
five cars of Connellsville coke were bought for delivery in thirty 
days, on a basis of 2-75 dols. at oven, and orders are pending 
to-day for 150 additional car loads. The region is working coke 
nearly full time, and the output for the summer is regarded as 
practically sold. The blowing out of blast furnaces for repairing 
purposes continues, the United States Steel Corporation having 
blown out four last week. This blowing out has given rise to a 
rumour that the market is weaker than it looks, but those who 
have occasion to buy iron have not discovered ar y evidences of this 
weakness. Two concerns last week bought 7000 tons of steel- 
making iron, and a large coupler company and a locomotive com- 
pany are in the market to-day for 13, tons of basic and Bes- 
semer malleable and charcoal iron. There is a very strong tone 
in the market when it comes to buying material, and the extent of 
the uncovered requirements, it is believed, will maintain the 
present firmness throughout the summer. Large orders for steel 
rails have been placed during the week on both Canadian and 
American account, and more business is coming along, which will 
keep the rail mills well supplied with business, The structural 
mills are booking all the business they can handle, and everything 
appears right. ‘Chere is, of course, a little suspiciousness in some 
quarters that the enormous output of iron and steel cannot be 
continuously absorbed, but new requirements are coming up every 
week from unexpected quarters. The restriction of the pig iron 
output will rather stimulate than retard demand. 

The copper market is strong, and home melters are large buyers. 
Heavy orders are counted on from Europe during the next few 
days. Copper exports last week from Atlantic ports were 4277 
tons, and since June Ist 6334 tons. The Chinese market is not 
buying at present. There is a moderate demand for lead at 3-50 
for near-by shipment. The market for spelter is strong at the 
recent advance, There is nothing doing in aluminium or quicksilver 
to call for special reference. The May shipments of iron ore from 
the lake region amounted to 4,619,431 tons, which calls for a 
season’s shipment of 30,000,000 tons. The outlook is satisfactory 
from all points. Representatives of the steel industry in this 
city make light of the rumours of a falling-off in demand during 
the latter quarter of the year. One of the interesting features on 
the commercial side of the market is the pending organisation of a 
number of commercial enterprises, the prosecution of which in- 
volves the purchase of iron and steel products, granite and cement, 
and like heavy building material. There is much encouragement 
at this time for the investment of capital in new enterprises, 








OBITUARY. 


ARCHIBALD P. HEAD. 

Ar the moment of going to press we hear with great sorrow 
that Mr. Archibald Head is amongst those who lost their lives in 
the railway accident at Painesville, in America, on Wednesday 
night. It was at first reported that Mr, Head was only seriously 
injured, but later telegrams have brought the distressing intelli- 
gence of his death. Mr. Head was the surviving senior partner in 
the firm of Jeremiah Head and Sons, of Westminster. He had 
but recently, in —— with his wife, made a tour of the world 
in the pursuit of his business, and it is not too much to say that, in 
every part of the world they visited they made new, and confirmed 
old friendships, Mr, Head was quite a young man, and, whilst 
his death will be deplored by all who knew him, profound 
sympathy will be felt with Mrs, Head in her bereavement. 


THE death is announced of M. Edouard Simon, the eminent 
French a: He took an active _— in the management of 
the Société d’Encouragement pour I'Industrie Nationale, and con- 
tributed twenty-four papers to its proceedings, 
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RAILWAY MATTERS. 


A new service of electric tramcars has commenced to 
run between Sunderlend and Houghton-le-Spring. 


Ir is estimated that the widening of Blackfriars Bridge 
20ft. for the accommodation of the electric tramways will cost 
about £200,000. 


Tue Engineering Council of the Russian Ministry of 
Ways of Communication has drawn up a project for rebuilding 
entirely the Central railway station in Warsaw, but the work has 
been postponed owing to the lack of funds, 


Tue Governor of New York has approved the law 
recently passed requiring railroads to have locomotive boilers 
inspected regularly, as mentioned in this column last week, and 
authorising the appointment of a State boiler inspector, at a salary 
of £600. 


Tue Board of Trade has recently confirmed the North 
Wales Narrow Gauge Railways (Light Railway) Order, 1905, 
authorising the working and maintenance of the Moel Tryfan 
undertaking of the North Wales Narrow Gauge Railways Company 
as a light railway, and other matters. 


Te opening has recently taken place of the Southern 
Illinois and Missouri Bridge Company's bridge at Thebes, Ill. 
The bridge is a steel double-track structure; the entire length, 
including concrete approaches, 3907ft. There are five spans of 
520ft. each and one cantilever of 671ft. 


Tue Pennsylvania now runs a second fast mail train 
from New York to St. Louis daily, leaving New York at 8 a.m. 
The time through will be 25 hours, which is 30 min. slower than 
that of train No. 11, the fast mail which has been running for the 
past year or two, leaving New York about 3 a.m. 


An announcement is made that the American Loco- 
mutive Company has completed arrangements for the manufacture 
of the Berliet automobile. This will be the first instance of an 
American concern making a foreign car with Amorican material 
and by American labour, complete in every detail. 


Tue Chicago and Alton Railway Company has decided 
to supply with wireless telegraph apparatus all the trains between 
Chicago and St. Louis, which will not only keep the trains in 
constant communication with the stations, thus, it is hoped, 
rendering collisions almost impossible, but also permit the passengers 
to send what messages they please. 


On the Philadelphia division of the Pennsylvania Rail- 
road an order has been issued directing that all freight trains be 
made up so that at least 60 per cent. of the carsshall be air-braked ; 
and all yardmasters on the Pennsylvania Railroad division have 
been instructed to ‘‘use every precaution” to have all trains 
equipped with 100 per cent. of air when poasible. 


Tue Erie Railroad intends to increase its locomotive 
repair shops this year by the installation of about £94,000 worth of 
high-speed machine tools, and by building five new 95ft. engine 
houses, as well as a number of other shop buildings. At various 
points 15-ton capacity locomotive coaling cranes are to be built. 
Six of the smaller shops are to be made capable of repairing 100 
locomotives a year. 


Tae total railway mileage of the world according to 
latest returns is 531,659, The United States stands first with 
207,807 miles, followed by Germany with 33,798 miles ; European 
tussia, including Finland, has 33,073 miles ; France, 28,085 miles ; 
British E.st India, 26,834 miles ; Austria-Hungary, 24,106 miles ; 
Great Britain and Ireland, 22,448 miles ; Canada, 19,062 miles. 
All the other countries have less than 10,000 miles each. 


Exporters of fruit in Canada are urging that Canadian 
railways be a yr to furnish suitable heaters and refrigerator 
equipment for the transportation of fruit during the winter and 
summer, It is declared that the freezing of apples in transporta- 
tion during the last two or three winter seasons has caused serious 
deterioration, and that the refrigerating facilities for the transporta- 
tion of perishable fruit in hot weather are inadequate, 


A TABLET has recently been inserted in the wall of the 
George and Dragon Hotel at Yarm-on-Tees to commemorate the 
holding there of the first meeting in connection with the first public 
railway. It bears the inscription :—‘ Darlington and Stockton 
Railway. In the commercial-room of this hotel, on the 12th day 
of February, 1820, was held the promoters’ meeting of the Darling- 
ton and Stockton Railway, the first public railway in the world.” 


Tuer Southern Mahratta Railway Company will shortly 
begin survey operations for a line on the metre gauge from Godag 
—on the Southern Mahratta Railway—to Yalvigi—on the Harihar 
branch of the same railway—a distance of 384 miles, A survey 
will be undertaken by the Great Indian Peninsula Railway Company 
of a light railway on the 2ft. 6in. gauge from Murtajpur on the 
— branch of that railway to Pisagon, a distance of about 115 
miles, 


Tue electrification of the tramways at Rotterdam on 
the overhead system has at length been taken in hand by the 
Town Council, the concession for carrying out the works having 
been granted to a Belgian company, who during the past year 
commenced laying down new rails to replace those used under the 
old system of horse trams. A small section ot the new line will be 
opened next August, whilst jit is hoped the whole electric system 
will be in thorough working order next year. 


Accorp1NnG to a Philadelphia paper, the plan of electri- 
fying the Pennsylvania road for suburban passenger business in 
Philadelphia is being seriously considered, and when a feasible 
plan has been adopted this work will begin. This announcement 
was made by an officer of the Pennsylvania Railroad who is experi- 
enced in engineering problems and operation as well. He is 
making a thorough investigation of the cost, and preliminary 
reports have been submitted to President Cassatt, 


Tue Russian Ministry of Finance is drawing up a pro- 
ject to be laid before the Council of the Empire with regard to 
organising railway construction by private enterprise. To this 
end a great ber of ions are to be made with a view to 
inducing private enterprise to embark on the work of Jaying down 
several lines of railway needed greatly in European Russia, 
especially as the Russian Government has announced its intention 
to limit very much its programme of railway construction. 


A REGULAR service of trains was to be opened on June 
14th—new style—between Orenburg, in South-East Russia, and 
Tashkend, the chief town and military headquarters of Russian 
Central Asia, By means of this new line, European Russia will be 
brought into direct train communication with Russia’s most im- 
portant Asiatic colony. The railway is the most important 
strategic line that has been laid down by Russia so far. Last 
winter's snowdrifts blocked the line completely, and special steps 
are being taken to keep the line clear from snow in future. 


A sURVEY under the Government of Burma has been 
sanctioned for a light railway from Bhaomo to Tengyneh, about 
146 miles. A survey by the agency of the Bengal and North- 
Western Railway Company has been sanctioned for a metre gauge 
railway from Benares to Allahabad, a distance of about 75 miles. 
A survey by the agency of the Madras Railway Company has been 
sanctioned for lines on 2ft. 6in. gauge from (1) Dharmakuri vid 
Palakodu to Krishnagiri, about 32 miles; and (2) from Palakodu 
on (1) above to Bangalore on the Southern Mahratta Railway, a 
distance of about 60 miles, 











NOTES AND MEMORANDA. 


By the brass industry at Waterbury, Conn., alone, 
70,000 people are supported. 


Ir is estimated that in the old blast furnace there was 
wasted a quantity of energy equal to 840 horse-power per hour per 
ton of iron melted. 


THERE are now three main hydro-electric generating 
stations and five sub-stations at Munich. The system is as fol- 
lows :—5000 volts, three-phase for generation, 220 volts, three-wire 
direct current for lighting, and 600 volts for traction. 


Ir is reported that new seams of Indian coal from 10ft. 
to 12ft. thick are being examined near Namma, but there is a 
considerable proportion of moisture, so that their value may be 
small ; but the work is too undeveloped to give sufficient ground 
for speculation, 


AccorpING to recent statistics, the production of coal 
in the Japan archipelago, now thirteen million tons per annum, 
bas increased by 677 per cent. since 1890, when 20, tons were 
exported, whereas at the present time three million tons are sent 
out of the country. 


AccorpInG to figures compiled by the United States 
Commissioner of Navigation, 98 vessels, aggregating 32,787 tons 
gross, were built in the United States last month, of which 25, of 
1555 tons, were wooden sailing ships, 65, of 3496 tons, wooden 
steamers, and 8, of 27,736 tons, steel steamers. 


Tue first shipment of frozen meat from New Zealand 
was made in 1882, when the value of the export was £19,300. 
Since then the trade has grown rapidly, especially during the last 
ten years, and in 1903 meat to the value of over £3,300,000 was 
exported. Three-quarters of the export is sent to the United 
Kingdom. 

Eneutsx shipbuilders in May put into the water 27 
vessels, of about 56,403 tons gross, as compared with 24 vessels, of 
66,089 tons gross, in April, and 25 vessels, of 55,191 tons gross, in 
May last year. For the year so far English builders have launched 
133 vessels, of about 297,561 tons gross, against 125 vessels, of 
278,812 tons gross, in the corresponding period of last year. 


For 4s. 11,200,000 British thermal units may be 
obtained, on the assumption that one ton of coal of a calorific 
value of 14,000 British thermal units costs 10s. per ton. The heat 
equivalent of one electrical horse-power year is 22,400,000 British 
thermal units. Assuming the value of one electrical horse-power 
year generated by steam to be £10, 450,000 British thermal units 
will cost 4s, 


Durine last month Scotch shipbuilders launched 40 
vessels of about 55,509 tons gross, as compared with 36 vessels, of 
41,410 tons gross, in April, and 28 vessels, ot 27,512 tons gross, in 
May last year. In the five months this year Scotch shipbuilders 
have launched 123 vessels, aggregating about 211,635 tons gross, 
against 144 vessels, of 173,959 tons gross, in the corresponding 
period of last year. 


A metuHop has been devised recently for the prepara- 
tion of ramie fibre, by which it is claimed that the finest filasse can 
bo obtained without the use of chemicals, According to this 
system the stems are stripped by a simple decorticator, no 
attempt being made to remove the epidermis, and the ribbons are 
treated by a special yg eee process by means of which a 
beautiful, clean filasse is produced. 


Tue ships of all nations entering the port of Hamburg 
in 1904 was the largest on record, the total registered tonnage 
having exceede: that of the ships entering in 1903 by 455,000 tons. 
The aggregate number of sea-going ships which entered this port 
last year was 14,859, and their total registered tonnage 9,611,732 
tons ; and the aggregate number which cleared was 14,842, their 
total registered tonnage having been 9,611,903 tons register. 


Tue industries connected with animals and animal pro- 
duce are the most important of any in New Zealand. In 1902 the 
value of exports, under the official heading ‘‘ Animals and Pro- 
duce,” was £8,804,868—nearly 60 per cent. of the total exports 
from the Colony for the year. Wool is still the chief item of this 
trade, but it is closely followed by frozen and preserved meat, the 
export of which is rapidly increasing. The third place in the 
exports of this class is taken by dairy produce. 


Tue secretary of the Chartered Institute of Patent 
Agents states that an order has n issued from the Imperial 
Palace at Constantinople doubling the taxes payable on patents 
and trade marks, without consulting the Ministry of Commerce or 
Patent authorities or obtaining the consent of the Powers. Under 
these circumstances the Ministry of Commerce, or the Powers, may 
endeavour tw get the order repealed, but in the meantime patentees 
and trade marks’ owners must be prepared to pay the additional 
fees, 


In the electric power supply installation at Winter- 
thur current is transmitted from Beznau in the form of 50-alterna- 
tion, three-phase current at 25,000 volts, and is transformed to 
300-volt, three-phase current by means of two oil-cooled trans- 
formers, each of 10,000 k.v.a. capacity. A further transformation 
into 220-volt continuous current takes place by means of asyn- 
chronons motor generators. The distributing network is on the 
three-wire principle, with 440 volts across the outers, the middle 
wire being entirely uninsulated and earthed throughout its entire 
length. 


Pxians for the U.S. battleships South Carolina and 
Michigan, now in course of preparation, provide for a main battery 
of 12in. and 10in. guns. The two ships will each carry at least 
eight of the 10in. guns. While not equalling in tonnage the new 
British battleships of the King Edward and Africa class, the battery- 
power of the South Carolina and Michigan will be stronger than 
the recent additions to the British Navy. According to the Army 
and Navy Journal, it is possible that the new American battleships 
may be provided with triple screws, and the Bureau of Construc- 
tion has this under consideration. 


Tue United States dynamite cruiser Vesuvius will be 
put in commission at the Charlestown Navy Yard in a few days. 
She is practically a new ship, £40,000 having been expended to 
convert her into a torpedo training ship, little but the hull, engines, 
and boilers being left of the original vessel. Built asan experiment 
to mount dynamite guns, the Vesuvius was a complete failure. 
To-day, says the Army and Navy Journal, she is a modern ship, 
of probably greater speed than her original 21-42 knots, owing to 
improvements in her engines and boilers, upon which £10,000 has 
been expended. She carries three above-water and two submerged 
torpedo tubes, and mounts a few light guns. 


Tue report of the Geological Survey of India for 1904 
contains several chapters on coal which are of interest in connec- 
tion with the question of cheap and sufficient fuel needed by India 
as an industrial country. The finding of coal in the neighbour- 
hood of Srinagar has been verified, and it is proposed to build a 
railway from that city to Jammu. This coal is in all cases friable, 
and the percentage of ash is high. This is the result of excessive 
crushing in the earth, In many cases the coal has a tendency to 
coke, and is liable to spontaneous combustion owing to the pyrites 
found in it. The Ladda coal has been made into briquettes, and 
has given satisfaction in some locomotive trials, as far as calorific 
power is concerned, but the briquettes lack strength, a defect 
which can be remedied in their manufacture, 













MISCELLANEA. 


An enterprising American has arranged, we are told, 
for a regular service of motor omnibuses to the Pyramids, 


Tue United States produces four tons of coal per 
annum per inhabitant. The world’s average is only half a ton. 


Tae Bronx Valley Trunk Sewer Bill has become a law, 
It is designed to divert sewage to the Hudson River. The estimated 
cost pf the work is given as £400,000, 


To Malta was recently shipped from Glasgow all the paits 
of a large caisson to be erected there. A staff of mechanics accom- 
panied the shipment to do the work, which is likely to occupy 
nearly a year. 


Art the late meeting of the Bridgnorth Town Council 
the Council gave consent to the surveyor’s making during the 
summer experiments with dust-laying compositions, with a view tu 
adopting that which proved the most satisfactory. 


AUTOMOBILES using the public roads in the Departe- 
ment de la Seine must now be provided with efficient silencers, and 
must not throw blinding rays of light. Drivers are ulso for- 
bidden to use their horn, or other warning signal, except in case of 
necessity. 

Ow1ne to lack of funds the Town Council of St. Peters- 
burg has been compelled to ‘‘ postpone indefinitely ” the proj. ot 
which was drawn up lately for the purpose of providing the 
Russian capital with a suitable sewage and drainage system, which 
is needed so greatly. 


CURTAILMENT has been commenced by the United 
States Steel Corporation in the blast furnace output, and another 
of the stacks in the Mahoning Valley has been blown out. It has 
a rated capacity of 250 tonsaday. The stack has been in blast 
since December Ist, 1904. 


Tue loan collection of examples of process engraving, 
comprising photogravure, photo-lithography, and kindred repro- 
ductions by means of photography, which has been on view for the 
past three months at the Victoria and Albert Museum, South 
Kensington, will be closed on Sunday next. 


Sir Joun Wotre Barry, F.R.S., K.C.B., has been unani- 
mously elected to succeed the late Mr. James Mansergh, F.RS., 
Past-President of the Institution of Civil Eazineers, as Chairman 
of the Engineering Standards Committee, which post Mr. Mansergh 
had occupied since the formation of the Committee in 1901. 


INDIA-RUBBER is now exciting much attention in Samoa. 
The Cuastitloa elastica is doing better than other species. When 
planted 20ft. apart it attains in a couple of years a height of 10ft. 
to 12ft., and is expected to yield good sap in about eight years. 
It grows well here in high altitudes—2900ft.—as well as on the 
coast and dislikes shade, 


Asout £215,000 were spent by the Hamburg State oa 
harbour works of various kinds in the year 1901, and a further 
sum of about £475,000 will b> spent during the present year on 
such works, viz., for widening several harbour quays, for enlarging 
one of the dock basins, and for regulating the navigable channel 
of the river Elbe at this port, 


Tue Derwent Valley Waterworks, which will supply 
Leicester, Derby, Sheffield, Nottingham, and a few smaller town: 
with water, is proceeding rapidly. Five reservoirs, which will 
impound 11,000,000,000 gallons of water, will be provided. The 
aggregate cost of the works, including filter beds, aqueducts, and 
pipe lines, will be about £7,000,000. 


A SANITARY sewerage system for Baltimore seems 
assured at last, for the legislature of the State and the poople of 
Baltimore have authorised a £2,000,000 bond issue for that pur- 
pose. A sewerage commission will be appointed by the Mayor, 
and the commission will select a chief engineer, after which th2 
method of final disposal of the sewage will be decided. 


Tue project of building a tunnel underneath the river 
at Hamburg for providing a more convenient connection between 
the principal portion of the town of Hamburg and the many ship- 
building yards and other industrial establishments on the south 
side of the Elbe appears likely to b2 carried out at an early date. 
It is stated that a Frankfort firm has offered to undertake the 
work of constructing the tunnel for £425,000. 


The long-talked-of Rhine-Elbe Canal, now reduced to 
the Rhine-Weser Canal, has at length passed the stage of discus- 
sion, and this great work will be commenced immediately. It is 
difficult to gauge the commercial importance of this new waterway. 
It will afford a cheap mode of communication direct with the sea 
for so many places not served by the railway, and it is bound to 
give a very considerable impetus to trade in Hanover with its 
varied manufactures. 


Durine the past summer the goods traffic on the 
entire course of the Elbe between Hamburg and Bohemia was 
interrupted for nearly three months in consequence of the long 
drought. The importance of the Elbe navigation for Hamburg 
may be estimated when it is pointed out that about one-seventh of 
the total value of all goods coming to Hamburg by sea, land, and 
river—the aggregate value of which was about £200,000,000 in 
1903—is imported by the river Elbe, and about one-fifth of the 
total value of all goods exported from Hamburg—the aggregate 
value of which was about £177,000,000—is exported by the same 
channel. 


THE project to connect Prince Edward Island with the 
mainland by a tunnel four miles long, to ensure all the year round 
communication with the mainland, has been revived, and it is 
believed that the plan will now be carried out. New borings have 
been made, and careful study given the matter from an engineer- 
ing point of view, and it is stated that the tunnel is entirely prac- 
ticable. It is believed that £2,000,000 will be sufficient to put the 
tunnel in readiness for operation. At the present time North- 
umberland Straits, which separates the island from the mainland, 
is blockaded by ice much of the winter, practically closing it to 
navigation. 

Ons of the few reproaches that can be made against 
the organisers of the unfortunate Algiers-Toulon motor boat race 
is that they did not render obligatory the use of ordinary petroleum, 
or at any rate, alcohol, to the absolute exclusion of rectified 
petroleum. In mid ocean the oil reservoirs of the Gregory were 
burst by the repeated shocks of the waves; and the substance 
invaded the whole of the boat, so that the least short. circuit or 
spark would have caused an explosion without chance of rescue. 
This observation is made by M. Gaetan de Méaulne, and he 
expresses the opinion that, until the problem of using ordinary 
petroleum in motors is definitely solved, trials of boats with 
explosion motors are almost without practical interest. 


Tue Mayor of Bournemouth and other members of the 
Bournemouth Town Council, who signed a cheque for £750, voted 
by a majority of the members of the governing body, authorising a 
payment to Mr. F. W. Lacey, borough engineer, for extra 
remuneration in carrying out the electric tramway scheme, were 
recently surcharged by the district auditor with that amount. 
They appealed to the Local Government Board against the sur- 
charge, and have since received a reply stating that ‘‘ the Board 
were of opinion that the disallowance and surcharge were lawfully 
made, and they confirmed the auditor’s decision, but in considera- 
tion of all the circumstances the Board decided to exercise the 
equitable jurisdiction conferred upon them by remitting the dis- 
allowance and surcharge.” 
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PUBLISHER’S NOTICES. 


With this week's number is issued a Sisteen-page Supplement, 
dealing with Modern Gas Engines. Every copy as issued by the 
Publisher includes a copy of the Supplement, and subscribers are 
requested to notify the fact should they not receive it, 
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TO CORRESPONDENTS. 


4—f = In order to avoid trouble and confusion we find it necessary to injorm 
corre ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be ied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

47 All letters intended for insertion in Tam Enoinemer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

427 Weconnot undertake to return drawings or manuscripts: we must, 
therefore, request correspondents to keep copies. 


R. J. (Glasgow).—Fay’s manual brake has not been described in these 
columns. 

J. G. C. (Croydon).—We have received your letter, and you may rest 
assured that it will be safe on our files for many months to come. 

A. B X. Y. (Clandon) —B. and S. Massey, of Openshaw; R. Hudson, 
Gildersome Foundry, Leeds; or J. W. Jackman and Co., 89, Victoria- 
street, could supply you with what you want. 


A. 8. (Torquay).—The design is by no means new. As a matter of fact, 
we know of two recent pitents taken out for very much the same 
thing, and both of these patents have been anticipated by another. 


C. D, (Dunfermline).—We are sending you an advance proof of one of 
the sheets of the new edition -of our Directory, and have indicated a 
number of firms who we think make the class of machinery you 
require, 

W. B. A. S. (Dublin).—We have just concluded a series of five articles 
describing all the principal suction gas producers ; see our issues of 
March 81st, April 14th and 28th, May zoth, and June 16th. There is no 
book devoted solely to the subject, but producers generally are treated 
of in ‘‘Gas Producers,” by texton, and “G.s Producers for Power 
Purposes,’ by Tookey. 


J. J. G. (Manchester) —Macbines of the kind can be obtained best through 
apy first-class agent, say, Selig, Sonne sthal and Co., 85, Queen Victoria- 
street; Burton Griffiths, Ludgate-squire ; or Buck and Hickman, 2, 
Whitechapel-road ; Craven Bros., Limited, Vauxhall Works, Man- 
chester, have made many, and would probably supply you with one 
fairly quickly, if they have not one in stock. 

A. M. C.—Entrance for trade lads at Woolwich Arsenal is now obtained 
by examination, held early in June of each year. The age of lads must 
not exceed sixteen years on the January preceding the examinatiun. 
This year’s examination is just over, and there will be no vacancies 
tilnextJune. Write to the Chief Superiotendent, Ordnance Factories, 
Woolwich, for a copy of the printed particulars. See page 634 of this 
issue, 

Oxips.—To what eort of scrap metal do you refer? Cast iron scrap is 
re-melted in cupolas ; wrought iron is re-melted ia the making of steel 
or re-hammered ; brass and copper are re-melted in crucibles; tin is 
recovered from scrap tin-plates by various methods. We shall be glad 
to help you as far as possible if you will state more explicitly what 
metal, and in what form you desire to dispose of. 


H. W.—The power depends as much on the engine as upon the boiler. 
A fairly good engine will require 151b of steam per indicated horse- 
power per hour, and a Lancashire boiler should evaporate about 150 Ib. 
of water per hour per square foot of grate. Multiply this by the number 
of square feet in your two grates and divide by 15, and you have an 
approximate idea of the horse-powcr. A Lancashire biler 7ft. by vS8ft. 
should evaporate about 50001b. per hour, and an 8ft by 30ft. about 
6500 Ib. per-hour. The first weuld supply steam for about 300, and 
the second for about 400 horse-power. 











MEETINGS NEXT WEEK. 


PERMANENT Way InstTITUTION.—Saturday, June 24th, at 8.15 p.m., at 
Bagworth Station. Visit to the Nailstone Colliery, Leicestershire. 
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THE LOSS OF A SUBMARINE. 


On Tuesday last the survivors of the unhappy 
submarine A8 were court-martialled. There was no 
specific charge to bring against them, and the 
ostensible object of the Court, beyond adherence to 
the regulations, was to inquire into the cause which 
led to the loss of the little vessel. The evidence is 
partly “expert” and partly circumstantial. The 
latter in a sense is satisfactory; it is, at any 
rate, lucid, and if it does not give us any clear 
reason why submarine A8 suddenly went to 
the bottom, it does not, as the evidence of the prin- 
cipal expert does, mystify a mystery. It may be 
that we are not told all that is known, or all that 
might be learned, but it would be expecting too 
much of a scientific journal to ask it to accept 
such expert evidence as was given on Tuesday 
without comment or criticism. 

Captain Bacon has been so closely connected 
with the adoption of submarines in our Navy, and 
is known to have devoted so much study to their 
development and improvement, as well as to their 
tactical uses, that his evidence must carry no little 
weight. It is excellently reported in the Western 
Morning News, and an abstract of the principal 
clauses of it appears on another page of our present 
issue. This report we have taken as our text for 
the following analysis. Captain Bacon commenced 
by explaining carefully and clearly the condition 
under which a submarine of the dimensions of 
A8 dives. The buoyancy is reduced till only 
about 800 lb. remains, when, by the applica- 
tion of the horizontal rudder, the vessel is sub- 
merged at a speed of 6} knots. With a buoyancy 
of about 1200 lb., if the vessel’s trim is preserved, 
she cannot be made to dive, the only effect of the 
horizontal rudder being to raise the tail till the pro- 
peller is partly out of water when progression ceases. 
At the time of her loss A8 should have had some six 
tons of buoyancy instead of half a ton, and though 
her speed was 10 in place of 6} knots, there was no 
cause for her diving under normal conditions. If, 





however, we can imagine that her buoyancy was 
reduced to 3} tons, and that she was one degree 
down by the bow, then at 10 knots she might dive. 
The problem then is, in Captain Baccn’s own 
words :—“ Taking for granted that a boat in this 
condition can be dived at 10 knots, the question 
remains, how can the condition of A8 have been 
reduced from six tons of buoyancy and four degrees 
by the stern to 34 tons of buoyancy and one degree 
by the bow?” ‘To this question the witness sug- 
gested that the only answer was, by water finding 
its way into the forward tanks. Up to this 
point we have nothing but praise for the evidence, 
which is clear and precise, but at this stage the 
argument falls to the ground. We will admit that 
if 24 tons of water were in the boat she might 
have sunk. How to get the water in is the 
problem. The explanation we are offered is that 
one ton leaked in through a rivet hole, and 1} tons 
through a Kingston valve! Let us dismiss the Kings- 
ton valve at once. There is not a particle of evidence 
to sbow that there was even a small leak through 
it. We have, therefore, to get rid of one and a-half 
tons of our water, and for the remaining ton have 
to look toa rivet hole. “In the foremost petrol 
tank one rivet was found to be out when the vessel 
was docked.” Through this rivet hole Captain 
Bacon asked the Court to believe that a ton and a- 
quarter of water could enter in ten minutes. The 
statement is entirely incredible. The rivet was 
Zin. diameter, and we are given to understand that 
it was submerged 9ft. A very simple calculation is 
sufficient to show that not three-quarters of a ton 
of sea water could get through such a hole under a 
constant head of 9ft. But as the inrushing water 
was filling a tank the external head was in all likeli- 
hood being continually decreased by the rise of the 
water within; furthermore, as the tank is 
intended for petrol, it is presumably closed, or 
nearly so, so that the water would have to enter 
against pressure. Finally, on further examination, it 
appears that the rivet was only “nearly out,’ so 
that our three-quarter hole—was not Captain Bacon 
misinformed as to its size ?—has dwindled down to 
an annular or irregular opening of small area, and 
our head of water, by one means or another, has 
also been considerably reduced. With these con- 
siderations in mind we do not hesitate to say that 
the theory advanced is, as it stands, worthless, and 
the cause for the fatal diva must be looked for in 
other directions. 

On the cause of the explosion, which occurred 
one hour and forty minutes after submersion, 
Captain Bacon’s evidence is equally unsatisfactory. 
It is very difficult to believe that sufficient hydro- 
gen and oxygen could have been generated by 
electrolysis and have found themselves sufficiently 
free from commixture with air to cause a violent 
explosion. On the other hand, it is easy to believe 
that petrol vapour collected over the water, and 
that an explosion occurred in some manner through 
its agency. This view is supported by the medical 
testimony, which shows that the condition of the 
blood of the victims indicates that the men were 
poisoned by carbon monoxide, which would have 
been produced by a petrol explosion. 

We turn with relief from Captain Bacon’s evidence, 
with its extraordinary assumptions, to the evidence of 
Captain Lees, also an expert in submarine navigation, 
for although it does, indeed, carry us no further, it 
does not ask us to accept things hard of belief. “I 
am,” he says, “ driven to the conclusion that, at the 
particular speed and trim of A8 at the time she 
foundered, there may exist a tendency to drop by 
the bows which, if assisted by down helm, a shifting 
forward of free water, and by a possible movement 
forward on the part of the crew, might produce the 
necessary inclination.” That some unusual or 
dangerous movement of the crew took place just 
before the disaster is suggested by the evidence of 
the trawler captain who watched the vessel sink 
and heard warning words shouted. The evidence of 
Lieutenant Candy, who was in command of the 
submarine, is also admirably clear. The text of it 
may be read on another page. It leaves us in little 
doubt that something was seriously wrong, and 
that the vessel was going down by the head for some 
short interval previous to her plunge. But whether 
the fault was due to mismanagement of the hori- 
zontal rudder, or to some cause which has not yet 
been ascertained, it is impossible to say. That a 
leakage from outside could have occurred with 
sufficient rapidity it is impossible to believe with 
the evidence before us. The simple explanation 
that water was taken in through the forward hatch, 
which was at first widely accepted, was not investi- 
gated by the Court, and we must take it therefore 
that the evidence that the hatch was closed was too 
strong to be questioned. 

A careful examination of all the evidence put 
before it leads us to the same conclusion as the 
Court, that the immediate cause of the disaster 
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was that the “buoyancy and trim appeared 
to have altered from some unexplained cause, 
such as the movement of weiglts forward, 
possibly by the admission of water, or free 
water.” In view of the uncertainty of the 
cause of the disaster in which this finding leaves us, 
it is satisfactory to know that tank models of 
later boats have shown that they have greater 
stability than the A class, and that experi- 
ments are to be made with a model of A8. 
The Admiralty may probably decide to keep 
the results to itself, and wisely, unless secrecy 
means that foreign Governments are to have par- 
ticulars which are denied to the British public. 
But whether we learn from it the causes of the loss of 
A8 or not, we must remember that no progress in new 
directions, whether it be the opening up of a new 
country or the development of some great mechani- 
cal invention, has ever been accomplished without 
the sacrifice of lives, and we may rest assured that, 
though accidents to our submarines were ten times 
as numerous as they are, we should always find 
willing crews to man, and gallant officers to com- 
mand them. 


ELECTRIC TRAMWAYS IN LONDON. 


Ir is now slightly over two years since the first 
electric tramways on the conduit system were 
opened in the south-west of London, and the 
accounts recently issued in regard to the working of 
the lines in the past twelve months afford a striking 
coutrast to a remarkable prediction which was 
made a year or two previously during the course 
of one of the well-remembered debates which took 
place at meetings of the Council prior to the 
construction of the tramways.. The prediction, 
which was made by a prominent member of the 
Council who is also an engineer, was to the effect 
that the conversion of the lines to the conduit 
system would result in profits which would 
allow of £1,000,000 being annually devoted to the 
relief of the rates! If the most charitable inter- 
pretation is given to this statement, it may be said 
to have been intended to convey the idea that it 
would be possible to appropriate one million sterling 
per annum in aid of the rates on the completion of 
the work of transforming the entire tramway net- 
work of London to the conduit system. It is, how- 
ever, certain that whatever may be the result 
of this exaggeration in an extremely remote 
future, it is necessary at the present time to 
understand profits of a million sterling as meaning 
a million sterling expended for the purpose of 
widening roads for the accommodation of the tram- 
ways. Already a very considerable sum has been 
devoted to this object in respect of the tramways 
operated electrically, notably at Harleyford-street, 
the Kennington Park end of Brixton-road, Vauxhall, 
and Tooting, and an additional amount of £300,000 
is being provided for similar widenings in relation 
to other South London tramways which have been 
decided upon in the past three months. Yet the 
total of these two sums leaves entirely out of con- 
sideration the enormous expenditure of £945,000 
proposed to be incurred in street widenings which 
are regarded as absolutely necessary to the main- 
tenance of the service in connection with the con- 
version of the lines to be taken over from the 
North Metropolitan Tramways Company next year, 
to say nothing of other street improvements esti- 
mated to cost £794,000, but which are “not abso- 
lutely essential” to the tramway service. Thus, the 
aggregate outlay on paper at present for this par- 
ticular class of work is approximately estimated at 
£2,000,000. Where, then, is the £1,000,000 in net 
profits ? 

The foregoing observations have been evoked by 
the extremely meagre results which have attended 
the working of the electric tramways during the 
financial year ended March 31st, 1905. In con- 
sidering the figures, it is very important to note 
that the Highways Committee is frequently impress- 
ing upon the Council that, after maintaining the 
tramway system out of revenue, it is necessary to 
allow one penny per mile run for a renewals reserve 
fund, although the Finance Committee states that 
one estimate increases this item by 50 per cent. 
Taking, however, the penny per mile, what is the 
result? In the year 1903-04 the working of the 
electric, the cable, and the horse lines produced a 
loss of over £8000, but the actual mileage attained 
by the electric cars is not stated in the abstract of 
accounts presented to the Council. The total miles 
run amounted in round figures to 11,536,000. If 
the electric cars, at the lowest estimate, only ran 
4,800,000 miles, the provision of one penny per mile 
for the reserve renewals fund would represent 
£20,000; and as official emphasis is laid upon the 
necessity for making this appropriation, the result 
for 1903-04 must have been a total loss of £28,000. 
When we come to consider the year 1904-05, the 





accounts purport to show, after allowing for a defi- 
ciency of £528 on the operation of the horse lines, 
transferring £35,000 to the renewals reserve fund, 
and charging the revenue account with the entire 
balance of expenditure of £22,307 incurred in the 
provision of temporary generating stations at 
Loughborough Junction and three other places, a 
net surplus of £7054—on paper. If, however, we 
take the County Council estimate of one penny per 
car mile for renewals, the mileage of 10,931,396 run 
by the electric cars would require the provision of 
over £45,000 for this purpose instead of the £35,000 
which has been allocated. This at once converts 
the profit of over £7000 into a loss of £3000 for the 
past year. By deducting the cost of writing off the 
expenditure on the four temporary power stations 
the loss of £3000 again becomes an apparent profit 
of £19,000, but the final result, by subtracting the 
latter from the loss of £28,000 in 1903-04, is a net 
deficiency of £9000 on the two years’ working, 
based upon the official estimate regarding the cost 
of renewals. 

The working expenses of the electric tramways 
during the past year have amounted, exclusive of 
the additional expenditure on the provision of the 
four temporary generating stations, to 7:49d. per 
car mile, but the latter figure is said to be “con- 
siderably higher” than it is expected to be when 
the permanent generating station at Greenwich has 
been completed. The actual cost of 7:49d. com- 
pares with Gd. per car mile, which was the official 
estimate three or four years ago. When we turn to 
the estimates for 1905-06, we find that the “ con- 
siderably higher” working expenses of 7-49d. per 
car mile are merely to be reduced to 7d. per car 
mile when the system is worked from Greenwich, 
or 8d. including the ld. per car mile for renewals. 
Yet a reduction of only one halfpenny per mile on 
the basis of the mileage run by the electric cars in 
the past year would merely yield an increased 
revenue of barely £23,000 in the whole year, apart 
from the greater working expenses which will 
ensue on the starting of the Greenwich station, and 
which would have to be set against the increased 
economy in working from the large station on the 
water side. It is reasonable to assume from the 
figures set forth that the financial prospects for the 
next few years are not of an encouraging character, 
while if the entire outlay of £2,000,000 on street 
improvements for the purpose of the tramways 
were charged upon the tramways, there is no possi- 
bility of the tramways returning a single penny in aid 
of the rates for at least ten years. We are told that 
the receipts from the electric tramways are increas- 
ing by hundreds of pounds, but it will require many 
thousands to pay for the costly speculation upon 
which the London County Council have embarked, 
and which it has decided to extend notwithstanding 
the warnings administered by the Finance Com- 
mittee as to the necessity of postponing for a few 
years the question of further capital commitments 
in regard to the tramways both in the north and 
south of the metropolis. 


TRADE EFFLUENTS. 


A prtny little pamphlet has recently been 
issued by Councillor E. J. Smith, the Chairman of 
the Bradford Sewage Committee and a member of 
the West Riding of Yorkshire Rivers Board. Part 
of Mr. Smith’s text concerns the admission of trade 
effluents into the public sewers. He has had a 
large and varied experience of the question which 
he discusses. Anyone who knows his Yorkshire— 
and we might also add his Great Britain—cannot 
but be aware in how many instances watercourses 
are being polluted by the discharge into them of 
trade refuse. It is not necessary to specify one 
trade more than another as the offender. There 
are many which produce waste liquids which are 
objectionable in their nature. Mr. Smith’s conten- 
tion is that no trade effluent whatever should be 
discharged into streams. It cannot be expected, 
he urges, that rivers can be purified until all liquid 
refuse has been transferred from the watercourses 
to the sewers. Every one, save, perhaps, a certain 
class of manufacturers, must surely agree that this 
view has much to support it. Because such things 
have been permitted in the past is no reason why 
they should be put up with now or in the future. 
We are setting ourselves steadfastly to improve our 
rivers by so dealing with our sewage that it becomes 
innocuous. One has only to remember what the 
Thames, to take one example, was some years ago, 
and to look at it to-day. Even now it cannot be 
regarded as a stream of limpid purity, but it is 
very much better than it was, and further improve- 
ment may be expected. But the Thames is only 
one of many rivers which have been and are being 
improved under the Rivers Pollution Act. This 
being so, and it being compulsory to treat sewage 
before admission to rivers, it will readily be agreed 


that some purification of trade refuse should also be 
enforced. Trade refuse may not be harmful in quitg 
the same manner as sewage, but it is deleterious jp 
a number of ways. It is in many instances disfigur. 
ing; it is nearly always poisonous ; it kills fish ang 
it renders water unfit to drink—sufficient reasons, 
surely, for insisting on reasonable treatment before 
its discharge into streams. 

But, even if it be granted that trade refuge 
should without exception be led to the sewer as the 
proper receptacle for it, all is by no means plain 
sailing. It is, no doubt, an excellent way of, for 
the time, losing sight of an eyesore, but, unfortu. 
nately, the refuse has an unhappy capacity for 
retaining its individuality. It may be full of grease, 
or it may be strongly acid, or caustic in its 
alkalinity. In either condition it is likely to give 
trouble when it arrives at the sewage disposal 
works. Here, whatever reaches the sewers has to 
be so manipulated that the final effluent may attain 
a high standard of purity, both chemical and hac 
teriological. Sewage and trade refuse are much more 
expensive to treat than is sewage alone. Take the 
case of Bradford as an example. Here at the 
Frizinghall Works there is a dry weather flow of 
12,000,000 gallons of sewage, composed approxi- 
mately of half domestic and half trade refuse. The 
cost of the chemical treatment is said roughly 
to be £12,000 per anaum. This is apportioned 
into £3000 for the precipitation of the 6,000,000 
gallons of domestic sewage and £9000 for the pre- 
cipitation of the 6,000,000 gallons of trade refuse. 
It is evident, therefore, that ratepayers who have 
nothing to do with the production of the trade 
refuse may have to contribute towards its treat- 
ment. If, then, trade refuse is to be admitted into 
the sewers, some sort of arrangement must be made 
to secure a just distribution of the cost of purifica- 
tion. It is to be feared that at present unequal treat- 
ment is being meted out, and the only matter for 
consolation is thatthose who discharge trade refuse 
into the sewers to any great extent are freyuently 
large ratepayers also. Hence, though they may 
not pay their proper share, they at least are large 
contributors. 

Mr. Smith suggests three possible solutions of 
the difficulty. These are :—(1) Free admission of 
the trade refuse into the sewers; (2) admission 
subject to preliminary treatment, which means 
chemical purification of the effluent; and (3) 
admission of the crude refuse subject to traders 
retaining the solids, regulating the flow and paying 
an agreed sum per 1000 gallons towards the cost of 
treatment. As to the first course, he hopes that no 
public-spirited trader would feel justified in claim 
ing his right to adopt it. The second course is, he 
explains, surrounded with difficulties, and, at best, 
only produces improvement and not final purifica- 
tion. The third alternative is put forward as being 
the best. It is, as a fact, being practised in 
certain cases. In these the manufacturers simply 
remove the solids, and regulate the flow of the 
crude refuse so that it does not overburden the 
disposal works. The solids are destroyed as 
removed. There is much to commend this pro- 
posal. To begin with, it is only fair that the manu- 
facturer should pay something towards rendering 
his refuse innocuous. It will cost bim but little to 
remove solids and regulate the flow of the liquid. It 
will nearly certainly be less expensive to pay for the 
purification than to attempt it himself. That some 
manufacturers have already accepted the principle 
goes to show that at all events it is not universally 
condemned. Moreover it would be much more satis- 
factory to sanitary authorities to know exactly what 
they have to deal with. A semi-purified liquid is 
always an uncertain quantity, whereas crude refuse 
may be gauged with some degree of accuracy, and 
treated accordingly. Under such a system those 
not producing trade refuse would have no cause of 
complaint. It is well within the bounds of possi- 
bility that some refuse may counteract another, and 
cheapen the final treatment. All things considered, 
if it be agreed that all trade refuse is to be discharged 
into sewers, we can imagine no more equitable 
method of dealing with the matter than that which 
we have outlined above. 


THE THAMES STEAMBOAT SERVICE, 


Unper circumstances the least favourable, and 
which the grumbling ratepayer was only too ready 
to regard as prophetic of their gloomy future, the 
steamboats of the London County Council were 
started upon that service which they must pursue, 
come winter come summer, for the next twenty years 
if the money that has been expended on them is 
ever to be written off the municipal account books. 
To look cheerfully upon their future is next to 
impossible. A service of steamboats on the Thames 
has never been a success, often as the experiment 





has been tried, and there is not a particle of evidence 
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to show that the present scheme is more likely to 
be successful than its predecessors. The few joys 
which the London reaches of the Thames present 
on a bright day in the summer time not only dis- 
appear in the dreary days between November and 
May, but are replaced by a gloominess which repels 
every one but the impressionist artist. It is in vain 
that saloons warmed in the most approved manner 
are provided, and that the service, on paper, is rapid, 
the boats frequent, and the fares small. The 
temptation to use other means of conveyance is 
overpowering. So small has been the demand for 
the boats hitherto that they have lain idle during 
the winter months “eating their heads off"’ at their 
moorings. What there is in the County Council 
boats, what magic influence there may be in the 
«J,.C.C.” on their paddle-boxes, that is expected to 
attract people from the level of the Strand and 
Fleet-street, where an uninterrupted supply of omni- 
buses invites them to travel, to stand shivering on a 
pier awaiting the arrival of a boat, we are entirely 
at a loss to imagine. It is, if it exists, some secret 
that the Council alone has succeeded in discovering 
where every one else has failed. 

And for this service, of the success of which 
nearly everyone outside the Council who is able to 
form an opinion, and many within the Council, have 
more than doubts, the ratepayer is called upon to 
find for the boats alone no less than £203,000, a sum 
which incidental expenses, coal barges, moorings, 
the renewal or renovation of piers, and fifty other 
small matters, may easily increase by several 
thousands more. To pay off this debt the rates 
have to find annually something like £20,000, and 
when they have done that for twenty years, the 
boats, on the improbable assumption that there is 
anything left of them, will be the unburdened pro- 
perty of a happy city. That the vessels will earn 
anything like enough to maintain them, their piers 
and appurtenances, and pay £20,000 per year, we 
are wholly unable to believe. The bill for coal 
alone will run into over £30,000 per year, and there 
is every reason to believe that the estimate of 
£98,000 for the whole upkeep of the service will be 
below rather than above the actual amount. The 
most that we can hope is that the few weeks of 
novelty may be bright enough to discharge, 
at any rate, the bill—we say it, we trust, with- 
out laying ourselves open to the charge of /ése 
inajesté—for the extravagant and wholly unneces- 
sary pageant of Saturday last. For this pageant a sum 
not exceeding £500 was voted, and the printers’ bill 
for literature in connection with the service will run 
certainly into no less than £150 to £200, of which a 
small amount may be recovered by the sale of guide- 
hooks. The water procession may be regarded as 
an advertisement, but a service of this kind, if it is 
to be ultimately successful, must depend on the fact 
that it meets the wants of a large body of people, 
and not on the ephemeral notoriety which it gains 
by a popular demonstration. Or it may be said that 
such small sums are too insignificant to be con- 
sidered by a great city. That we cannot admit. 
The disposal of every shilling of public money 
should be jealously investigated. The public is 
already crying out against the rising rates, and now 
at the increase in the rateable value of property 
which is being made to meet the unceasing extra- 
vagances of municipal authorities. It must be 
enforced upon bodies wielding the power possessed 
by the London County Council that for every penny 
they spend they must render an account, and show 
a reasonable and proper return. Inacouple of years’ 
time we shall be in a position to know how much 
annually London is paying for the privilege of pos- 
sessing its own steamboats. In one respect only can 
we hope that the service may be useful. It is that 
in the desire to justify its existence the County 
Council may forego other schemes for transporta- 
tion within the London area which might compete 
with it. 

One word has to be said in justice to the 
engineers who have built the vessels. It is to 
deny absolutely that there are any grounds for the 
allegations that have been made against the safety 
of the boats. They have been constructed by com- 
petent and respected firms, they have been passed 
by Lloyd’s, and many of them have stood a rough 
sea test. There cannot be, therefore, the slightest 
cause for anxiety as to their stability. Whether 
they might not have been made of stouter stuff to 
stand the uncertainties of our climate and the pro- 
cesses of natural decay for twenty years is another 
matter. 
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THE FAUCILLE TUNNEL. 

Tae completion of the Simplon Tunnel has once 
more revived the old project of carrying the line 
from Paris and Dijon through the Faucille, so as to 
put the French railways into direct communication 





with the Simplon by way of Geneva. The project 
has always met with considerable opposition, the 
P.L.M. Company believing that the results would 
not be justified by the expense in view of the possi- 
bility of shortening the route from Frasne to 
Vallorbe, while it is feared that under pressure of 
the German Cantons the Swiss Government would 
not be disposed to participate in the cost of driving 
the Faucille Tunnel. Berne is strongly opposed to 
any such enterprise, as it hopes to profit from the 
construction of a railway through the Loetschberg 
mountains from Frutigen to Brig, when communi- 
cation between the Simplon and Germany will be 
considerably shortened. It will, in fact, follow a 
direct route through Berne and Bale instead of 
passing round by Lausanne. The importance of 
France as a country of transit has already been con- 
siderably minimised by the S$. Gothard, which is said 
to have deprived that country of something like 
£40,000,000 a year, at the same time that it is the 
chief cause of the decadence of Marseilles. The 
Simplon can hardly do otherwise than accentuate 
this decline of the French carrying trade. The 
only alternative proposed to the tunnel of the 
Faucille is the shortening of the line from Dijon 
and Déle to Lausanne by constructing a section 
from Frasne to Vallorbe or the Swiss frontier. 
While this would only shorten the distance by ten 
miles, it is claimed that it would considerably 
accelerate the service by avoiding the long gradients 
up to Pontarlier. This project is strongly advocated 


by M. Noblemaire, the president of the P.L.M. 


Railway Company, chiefly on the score of economy. 
Against this it is argued that the carrying of the 
line across the high plateau from Frasne to 
Vallorbe would offer serious difficulties in winter 
through the impossibility of protecting the railway 
from an accumulation of snow on these wind- 
swept altitudes. It is further urged that the con- 
struction of this new line would not necessarily 
have the effect of diverting traffic to the French 
railways, since the Swiss would have every interest 
in favouring their own line through Pontarlier and 
Neuchatel. The project of tunnelling the Faucille 
has therefore been revived by the French Minister 
of Public Works, who proposes to carry out this 
undertaking at an estimated cost of £5,000,000. 
By thus connecting up Lons-le-Saunier with Geneva 
there will be a direct communication from the 
Atlantic seaboard, which will be continued by way 
of the Simplon to Milan. This, however, is likely 
to be merely the beginning of a still bolder enter- 
prise, for it is announced that the French Minister 
of Public Works has under consideration the pro- 
posal for driving the tunnel through Mont Blanc, 
whereby a connection will be made between 
Chamonix and Aosta, to which schemes we have 
already alluded. The Minister does not regard 
the undertaking as at all impracticable; he has, 
indeed, expressed himself strongly in favour of its 
being carried out. If the Mont Blanc Tunnel is 
ever constructed it will, in conjunction with the 
Faucille, offer a direct line from Paris to Turin and 
Brindisi, and thus provide the best and most direct 
route between the East and the West of Europe. 
The prospect of the Faucille Tunnel is certainly 
brighter than it has been for a long while past, but 
it is‘ probable that a considerable time will elapse 
before anything is done to join up the French and 
Italian railway systems through Mont Blanc. 


MALARIA, 


So much is Madras a prey to malaria, that the 
Sanitary Commissioner of that province, Lieut.-Col. 
King, has deemed it expedient to issue a circular to 
district medical and sanitary officers regarding the 
steps which should be taken to cope with the 
malady. At first sight this may not seem to bea 
subject suitable for discussion in an engineering 
journal, but the services of the engineer are, as a 
fact, called upon largely in carrying out the pre- 
ventive measures. As is well known, one of the 
most important objects to be attained is the 
removal of superfluous collections of moisture 
which might otherwise provide breeding grounds 
for the anopheles mosquito. It is the engineer 
who drains the swamp, who supplies water in pipes 
instead of in open ducts, and who fills up natural 
hollows where pools have formed. But it is the 
engineer also who is responsible for irrigation, and, 
according to Col. King, irrigation has in some 
instances produced disastrous outbreaks of malaria. 
It is not difficult to imagine why this is so. The 
stagnant water might readily provide excellent breed- 
ing places, and, as a fact, in certain districts depopu- 
lation by reason of malaria fostered by irrigation has 
occurred. However, Providence has decreed that the 
mosquito, when he has once taken up his abode in a 
place, is loath to leave it. Hence, if a sufficient 
distance is allowed between irrigated land and 
dwelling-houses, there is no great risk. The diffi- 





culty is in arranging for this dry area, especially in 
a country like India, where, as our contemporary, 
Indian Engineering, remarks, the “ municipalities 
seldom have the firmness or moral courage” to 
enforce such a rule. The native will go his own 
way if he can. Sometimes he is right; but more 
often he is wrong. In one case we remember he 
was certainly right. A fresh-air-loving Briton was 
much disturbed that his native workmen should 
sleep in hermetically sealed huts, and built them 
more airy dwellings on the latest well-ventilated 
hygienic principles. The workmen were one and 
all struck down with malaria. They had been free 
from it before. It was, no doubt, the experience of 
ages which had taught them that, if they slept with 
closed doors and windows, they were free from the 
fever. It had not occurred to them to obtain 
ventilation by means of screens. If all reports are 
true, we may at home here have to institute anti- 
malaria works. Certain districts in and around 
London are said to be swarming with mosquitoes, 
which have been imported from abroad, and, finding 
comfortable quarters, have remained. . The authori- 
ties concerned would do well to take precautionary 
measures. In New York the pest became so severe 
that the most stringent conditions had to be 
imposed. 








H.M. FIRST-CLASS CRUISER ACHILLES. 





On Saturday last his Majesty’s first-class cruiser Achilles 
was launched from the Elswick yard of Sir W. G. Arm- 
strong, Whitworth and Co. The launch was successful 
in every way. The Achilles is 505ft. 3in. long overall, 
and 480ft. long between perpendiculars. She has a beam 
of 73ft. 6in., and a displacement of 13,660 tons. Her 
side armour is 6in. thick, and her armour bulkheads 
and barbettes the same thickness. The armour of 
which the conning tower is constructed is 10in. thick. 
Her armament is to consist of six 9°2in., four 7:5in., 
two 12-pounder, and twenty-four 3-pounder guns, in addi- 
tion to two Maxims and three 18in. torpedo tubes. Her 
full complement- will be 704 officers and men. The 
designed indicated horse-power of the propelling 
machinery is 23,500. She is to have twin screws, driven 
by independent vertical triple-expansion engines. Steam 
for driving these engines is to be generated in twenty-five 
boilers, nineteen of which are to be of the Yarrow water- 
tube type, and six of the single-ended cylindrical type. 
It is estimated that the power of the machinery will be 
sufficient to drive the vessel at a speed approaching 23 
knots. Messrs. R. and W. Hawthorn, Leslie and Co. 
are supplying both the engines and the boilers. The 
coal-carrying capacity is 2000 tons. The engraving on 
page 626 shows the cruiser as she will be when ready 
for sea. 

Speaking at a- gathering after the launch, Sir Andrew 
Noble said that the Achilles was the twenty-first warship 
constructed at Elswick for the British Navy. Moreover 
she was the first vessel built at Elswick from the designs 
of Mr. P. Watts since he had accepted the post of Director 
of Naval Construction at the Admiralty. It was interest- 
ing to recall the fact, Sir Andrew remarked, that the 
last vessel bearing the name of Achilles in the British 
navy was built at Chatham in 1864. She was con- 
structed of iron, and was propelled by a single screw. 
Her lenguh was 380ft., breadth 58ft. 34in., and she had 
a displacement of 9820 tons. The indicated horse- 
power of her machinery was 4000, which gave her a 
speed of 123 knots. Her main armament consisted of 
fourteen Qin. guns of the old muzzle-loading type; her side 
and bulkhead armour was 4tin. in thickness; ske carried 
750 tons of coal. She was classed non-effective in 1991. 
On the other hand, the new vessel which had just been 
launched, although only about 4000 tons, or, roughly 
speaking, 83 per cent. heavier than her predecessor, 
was to carry 1250 tons more coal, the indicated horse- 
power of her machinery was nearly 20,000 more, while 
she was to be able to travel. about twice as fast as the 
old vessel. These figures were interesting, he said, 
as illustrating recent developmenls in naval con- 
struction and marine engineering. Referring to the 
recent naval battle in the Sea of Japan, in which 
a large number of Elswick-built warships were engaged, 
it might not be uninteresting, he thought, to con- 
sider the Achilles of to-day with one of the first-class 
cruisers belonging to the fleet of ourallies, the Japanese— 
say, the armoured cruiser Asama, built at the Elswick 
shipyard six years ago. The length of the Asama was 
442ft. over all, or 400ft. between perpendiculars, as against 
the 505ft. and 480ft. respectively of the Achilles. Her 
breadth was 67ft., as against 73}ft., and her displacement 
9670 tons, or about 4000 tons less than the Achilles. On 
her steam trials the Asama attained a speed of 23 knots. 
The main armament of the Asama consisted of four 8in. 
breech-loading guns, fourteen 6in. quick-firing guns 
—ten mounted in casemates of 6in. nickel steel 
and four in shields—and twelve 12-pounder quick-firing 
guns, as against the six 9°2in. guns, four 7*5in. guns, and 
two 12-pounder guns of the Achilles. The Japanese 
vessel carried five 18in. torpedo tubes, four of which were 
submerged, as against the three 18in. torpedo tubes in the 
Achilles. Thus it would be seen that the Asama, the 
smaller of the two vessels, carried, of the larger guns 
eighteen, as against ten in the Achilles, although it must 
be observed, in making this comparison, that in the 
Achilles six 9°2in. guns and four 7°5in. guns take the 
place of four Sin. and fourteen 6in. guns in the Asama. 
The Japanese vessel had some advantage over the 
Achilles as regards defensive; power, her side armour 
being lin. thicker than that of the British vessel, 
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HIGH-SPEED PLANING 


JOSHUA BUCKTON AND CO., 


QUICK-RETURN PLANER. 


MACHINE 
LIMITED, LEEDS, ENGINEERS 


The ilitstration above shows a machine of their make to 


| plane 12ft. long and 5ft. square; it cuts at 30ft. per minute, 


A cURIOUS consequence of the introduction of high-speed | and returns at 120f:. per minute. It will work, we are assured, 


cutting steels for use in planing machines has been not only 
that it doubles the rate at which the cut is taken, but also 
that it leads to the demand for also doubling the speed of 
the return stroke. 
why, if the cutting speed be increased, the return speed 


There is, of course, no inherent reason | 


quite sweetly down to a 10in. stroke, and although it reverses 
without shock, it attains its full rate of travel within lin. of 
the point of reversal. This point is constant, and the 
machine will plane with safety up to less than a jin. 
landing. Evidence for this is contained in a diagram 


should not be left at what it was before; but if it be desired | which we reproduce above, which is accurately reduced from 


to realise a 2 to 1 improvement upon former practice, atten- 
tion must be given to doubling the return speed as well as 
the cutting speed. 


order to realise a 2 to 1 improvement, if the cutting speed be 


increased to 30ft. per minute, the idle return speed should | 


be increased to 120ft. per minute. 

The difficulties of acceleration and retardation of all the 
moving parts at these increased speeds present a problem 
which has been met with varying success by different con- 
trivances. i 


gained by the use of a simple pair of ordinary belts and belt 


shifting gear, worked by adjustable knockers on the table, | 4% Se 
| diagram would have shown a pronounced curvature, which is 


very much in the usual way. There is no complication of 


pneumatic or electrical power for throwing the belts, nor of | 4 ; U ‘ e 
| inserted in dotted lines on the diagram to show that portion 


friction clutches or of fly-wheels on the pulley shaft. 
Everyone knows that these makers have long advocated 
cutting on both strokes, thus saving theidle stroke altogether, 
and they inform us they still continue to advocate this 
method for the majority of large machines. They consider 
that to take an idle return stroke is an unqualified waste of 
time and power in planing such things as engine beds, 
planing machine and lathe beds, tunk plates, locomotive side 
plates, and all such work as can be fixed in gangs on the 
table and permits of an over-run to the tools. But where 
the character of the work is constantly changing, and special 
tools have to be used for cutting out corners, cutting inside 
steam chests, or doing other work which does not permit of 
the necessary over-run for double cutting, they admit that 
the single-cutting principle requires a smaller equipment of 
cutting tools; and, furthermore, if the loss of time by an idle 


return can be reduced without introducing other difficulties, | 
Speaking gene- | 
rally, they agree that the single-cutting principle is preferable | 


they have less objection to the idle stroke. 


for machines of short and medium stroke, 


Thus, if formerly a good heavy planing } 
machine might work at 15ft. per minute cutting speed, and | 


return at 60ft. per minute, giving a ratio of 4 to 1, then in | t ) : 
| but can also be set to give a continuous travel to it at any 


| which was fixed upon the table. 


| zontal component marks the travel of the table. 


The latest device is one designed by Joshua | 


Buckton and Co., of Leeds, in which the desired effect is | 1 4 I 
| If the retardation and acceleration of the table had occupied 


an autographic record made by the machine itself when 
taking a 12in. stroke. To understand how the diagram was 
produced, it should be explained that the feed motion for the 
side tool-box is of such a character that it will not only give 
an intermittent feed to the tool-box at the end of the stroke, 


desired speed; this tool-box carrying a pencil was set to 
travel vertically up the face of a chalked drawing board 
The vertical component of 
the slanting lines therefore marks the time, and the hori- 
It will be 
seen that the reversing angles are fairly sharp, and show that 
the acceleration to the table was completed in a travel of lin. 


an appreciable interval of time, the reversing points of the 
absent from the autographic record. Triangles have been 


of the stroke which was taken at full speed, and the short 


| length at the end of each triangle shows the period of 


acceleration, viz., from the moment of reversal to the attain- 
ment of the full nominal speed. The height of the lower 


| triangle shows the time occupied during the return stroke, 


and this will be found to be one-fourth of the height of the 


| upper triangle, which shows the time occupied during the 


cutting stroke. The space between the two triangles shows 


| the period of time during which retardation and acceleration 


were taking place. This does not represent a period of lost 


| time, but only a period at which the rate of travel was being 


retarded or was gradually attaining the full nominal rate. 
The vertical dotted line at the reversing points of the record 
shows the degree of accuracy with which the machine 
reversed. It may happen that a tool has to plane on to a 
landing not more than 4in. wide, and a quick reversing 
machine is inadmissible for such work, unless it can be relied 
upon to reverse uniformly at every stroke, instead of varying 
in its over-run past the reversing knockers, 


—<———t 


These results are accomplished without employing any more 
driving power than is required for taking the three heayy 
cuts for which this machine is adapted. It will be noticed 
that there are two tool-boxes on the cross slide and one on 
the side arm, and therefore sufficient belt power must be 
supplied to enable all these tool-boxes to be in action at the 
same time. When this requirement has been satisfied by a 
sufficiently powerful drive on to the countershaft, as shown 
in the illustration, there is no need to increase the supply of 
power for the further purpose of giving the 4 to 1 idle return 
speed, Thus, the machine gives a return speed of 120ft. 
per minute without any contingent expenses for a more 
powerful drive. 

Messrs. Buckton and Co. are at present making several 
machines of different sizes on the same principle. These 
machines do not vary from the firm’s standard patterns 
except in having a double countershaft. The two counter. 
shafts are so arranged that one drives the other, and as they 
run in opposite directions, both belts are open. The light 
belt runs at a constant speed, and effects the reverse. The 
high-speed countershaft runs at a constant velocity, and drives 
the other shaft at varying velocities so as to give a range of 
cutting speeds to suit requirements. One machine which is 
being made has a cutting speed of 30ft., 40ft., and 50ft. per 
minute, with a constant return speed of 200ft. per minute. 
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DIAGRAM OF PLANER STROKES 


The fact that the excellent results illustrated by the diagram 
can be obtained without any special devices show that the 
possibilities of the simple belt drive and striker have not yet 
been exhausted. 








TRIAL TRIP OF AN AUSTRIAN TORPEDO. 
BOAT DESTROYER. 


On Thursday, the 15th inst., the Yarrow-built torpedo 
destroyer Huszar ran its trial trip off the Maplins. The 
vessel is to be used as a pattern or model from which 
others will be built by the Austrian Government on the 
Adriatic. She possesses a special interest because she closely 
resembles the Sasanami, which we illustrate, and which cap- 
tured Admiral Rojdestvensky after the battle of the Sea of 
Japan. 

Unfortunately, the trial of the Huszar was brought to an 
abrupt conclusion by a very small cause. Two double-acting 
feed pumps of a novel design supply the boilers. These pumys 
are fitted with four pet cocks—two on the suction and two 
on the delivery side. These pet cocks are, for convenience of 
access, placed on the ends of copper pipes. During the run 
these pipes cracked one after the other, and so much water 
was wasted that sea water had to be admitted to the boilers. 
Danger of priming was incurred, and it was held to be best to 
carry out the complete trial on another day. The contract 
speed is 28 knots, with a displacement of 400 tons. To get 
this weight no less than 100 tons of cast iron ballast had to 
be put on board, which more than represents the weight of 
the guns and coal and stores of all kinds. Four runs out of 
the six contemplated were made on the mile, and the con- 
tract speed was easily obtained with about lin. of water 
pressure in the fire-rooms. There was a remarkable absence 
of overheating and noise when the engines were making 400 
revolutions per minute. The trials were repeated on the 
20th, when a speed of 28°537 knots was obtained during a 
continuous run of three hours. 

Some time was spent on the 15th in testing a new system of 
stowing the anchors, designed by the Austrian authorities, and 
for which Messrs. Yarrow and Co. are in no way responsible. 
The two anchors are of the same pattern as that used in 
Nelson’s time, except that the stocks are of iron instead of 
wood. The anchors weigh 800 cwt. each, they are stowed on 
a tipping bill board, and when a trigger is tripped the board 
falls at the outer end and the anchor drops. The whole 
system of catting was found on Thursday to be very defective 
even in a dead calm. If there had been any sea an imminent 
risk of staving in the bows must have been incurred. We believe 
that the numerous Austrian engineers and officers aboard 
satisfied themselves that after all our own Admiralty pattern 
anchor would have to be used. - They maintain, however, 
that it will not hold in the muddy bottom of the Adriatic. 
Returning now to a description of the boat, in dimensions 
she is exactly the same as those built by Messrs. Yarrow and 
Co. for the Japanese Government, which have done such 





good service out in the East during the present war, 





Fae! 


a 





June 23, 1905 


THE ENGINEER 


631 








THE JAPANESE 


TORPEDO BOAT DESTROYER 


SASANAMI 


MESSRS. YARROW AND CO., LIMITED, LONDON, BUILDERS AND ENGINEERS 








It is satisfactory to know that all these destroyers have turned 
out well, and that they have shown no signs of weakness 
whatever during a hard and long campaign. This informa- 
tion is obtained from trustworthy authorities, direct from 
Japan. It is also common knowledge that they have fuliy 
fulfilled their part in the war with Russia. 

Although the Austrian boat is of the same dimensions and 
power as the Japanese boats, there are a few improvements 
introduced, which the recent war in the Kast has brought to 
light. Among them is the altered position of the forward 
funnel of the forward boiler. There are four boilers. It has 
been found that the steering position of these boats is too far 
forward for the officer in charge to get proper control over 
the movements of his ship. Any pilot will quite understand 
the necessity for keeping the steering wheel at some distance 
from the bow. Its place hitherto has been determined 
mainly by the position of the forward funnel, as, of course, 
the steersman cannot be behind the funnel. Now, in order 
to get the wheel further aft in the Austrian boat, instead of 
conducting the funnel straight up from the boiler, it passes 
along in a horizontal direction over the stokehold and then 
turns upwards. This arrangement seems to have no draw- 
back whatever, but has the advantage that the steering 
wheel can be brought 17ft. or 18ft. further aft than was 
practicable in previous vessels of the same class. There is 
nothing to prevent this being carried out to an even greater 
extent if it be desired, because with forced draught, whether 
the products of combustion take an upward direction or a 
more circuitous course matters little. 

In the Austrian boat is continued the use of four cylinders 
for the main propelling engines, because, although this 
arrangement of machinery is more costly and heavier than 
three cylinders, it has been found by experience to offer un- 
doubted advantages as regards freedom from vibration, which 
is so important in maintaining the health of the crew. 
The success of the Japanese torpedo boats and destroyers in 
no small measure may be attributed to the health and energy of 
the crew being unimpaired, notwithstanding many months 
of hard work, and could scarcely have been realised had 
the vessels not been exempt from vibration. With the 
exception of the new arrangement of funnel, and the steering 
position in consequence being brought further aft, and 
modifications to minor details which experience has indicated 
as desirable, there is little difference between the Austrian 
boats and those built by Messrs. Yarrow and Co. for the 
Japanese Government. It must be very gratifying to 
the two London firms to find that their productions 
have done so well in the East, and this shows the advantage 
gained by specialising in this class of work. 








INTERNATIONAL WATERWAYS. 





_ In the year 1895 Commissioners were appointed by the 
Governments of the United States and Canada to make in- 
quiry ‘‘ whether it is possible to build such canals as shall 
enable vessels engaged in ocean commerce to pass to and fro 
between the great lakes and the Atlantic Ocean.’’ Two 
years later the Commissioners submitted their report, to the 
effect that ‘‘it is entirely feasible to construct such canals 
and develop such channels between the lakes and to the 3ea- 
board,’’ and they recommended that provision be made for a 
channel of a navigable depth of not less than 28ft. The 
route suggested by the Commissioners for access to the sea- 
hoard was by a proposed ship canal from Lake Erie to Lake 
Ontario, thence by the St. Lawrence River or by a canal to 
be constructed from Oswego to the Orange River. 


A report made to the War Department at Washington in | 


July, 1897, by the Chief Engineer, on a preliminary examina- 
tion for a ship canal from the great lakes to the seaboard, 
expressed the opinion that the best route is that vid Oswego 


to the Hudson River, but that ‘‘ the construction of such | 








canal is not a project worthy of being undertaken by the 
Government, as the benefits to be derived therefrom would 
not be properly commensurate with the cost,’’ which was 
roughly estimated at £20,000,000. 

Within the last few weeks a Joint Commission again 
appointed by the two Governments has held its first meeting 
for the purpose of investigating questions that have arisen in 
connection with international waterways. It is not likely, 
however, that the ship canal project will be revived. The 
enlargement of the Erie barge canal, now in progress at an 
estimated cost of £20,000,000, indicates the final policy of 
the State of New York with regard to water communication 
between Lake Erie and the Hudson River. This will give 
a 10ft. waterway from Buffalo to New York, permitting 
the passage of barges carrying a load of 800 tons. The 
main object of the Erie Canal is to control the railway rates, 
and the barge service will meet this purpose. 

Among the matters to be considered by the new Commission, 
one of the most important is the project for raising the level 
of Lake Erie, by construction of a dam across the Niagara 
River at a point near Tonawanda, midway between Buffalo 
and the Falls. The proposition submitted by the Commis- 
sioners of 1895 was that the standard low water of Lake Erie 
should be raised 28in. If this is to be accomplished by 
damming the main channel at Tonawanda, the water of the 
Niagara would have to be held back to a height of 7ft. above 
their normal level, to overcome the difference between the 
lake and the river at that point. The raising of Lake Erie to 
the extent proposed would greatly improve the navigation of 
the Detroit River, especially in the lower section between 
Amherstburg and the head of Lake Erie, where for some 
miles the bed of the river is hard rock, and at certain seasons 
there is not sufficient depth of water for the larger class of 
vessels. 

The lake and river levels are subject to considerable varia- 
tion, but under ordinary conditions the main route of 900 
miles between Chicago and Buffalo, through Lakes Michigan, 
Huron and Erie, is navigable by vessels drawing 18ft. The 
general purpose of the further improvements now in progress 
or contemplated is to give a 20ft. channel throughout at low 
water. Access to Lake Superior, which lies 20ft. above the 
Michigan-Huron level, is provided by the Sault Ste. Marie 
locks, and the improvements lately completed in the St. 
Mary’s River channel. The Canadian lock is 900ft. in length, 
and its width 60ft. The new lock on the United States side 
is 800ft. by 100ft. The channel below the locks, by the short 
cut west of Sugar Island, has been dredged out, at the cost of 
the American Government, to a depth of 20ft., and the depth 
on the lock sills is a few inches over this. 

The dimensions and tonnage capacity of the vessels navigat- 
ing these lakes and the intermediate channels are continually 
increasing. In the fleet of ore carriers plying between Lake 
Superior and Lake Erie there are steamers over 500ft. in 
length, and their load is 10,000 tons. A steamship lately 
launched from a Lake Erie shipyard is 600ft. over all, and 
will load 12,500 tons, The aggregate movement of traffic by 
the lake routes, exclusive of mere local ferriage, may be 
roughly estimated at 80,000,000 tons per annum. A very 
large proportion of this goes to Cleveland, and Conneaut, on 
the south shore of Lake Erie, but the bulk of the traffic 
destined for the Atlantic seaboard, or for export to Europe, 
comes to Buffalo, where the lake steamers transfer their cargo 
to the elevators for delivery to railway cars or canal barges. 
The Erie Canal and the Hudson River to New York was 
formerly the route for the main part of the western grain, 
but of late years this trade has gone to the railway. 

At Port Colborne, on the north shore of Lake Erie, 20 
west from Buffalo, the Canadian Government is constructing 
an elevator of 2,000,000 bushels capacity, adjoining the 
entrance to the Welland Canal; and the channel leading in 
from the lakeis to be deepened to 20ft. It is anticipated that a 
good share’of the export grain trade of the upper lakes will 
take this route, as the largest type of lake freighters will be 
able to run in to Port Colborne and discharge cargo for the 





St. Lawrence route to the sea, and then go forward to Buffalo 
for return loading. In addition to the improvements at the 
entrance from Lake Erie, the upper reach of the canal is to 
be dredged out to a depth of 17ft., and the banks will be 
protected by stonework or concrete, with the view of making 
the canal accessible under all conditions of weather for lake 
craft of the Welland Lock dimensions. 

From Lake Erie, 567ft. above sea level, the Canadian route 
gives a channel 14ft. in depth to tide-water below Montreal, 
with locks of uniform dimensions—270ft. by 45ft., and 14ft. 
on sill—throughout. The length of vessels to be accommo- 
dated is limited to 255ft., with draught 13ft. 6in. The new 
steamers built for the St. Lawrence and Welland service 
have cargo capacity of 1700 tons. - 

The Welland Canal, From Lake Erie to Lake Ontario, 
through the Niagara peninsula, is 27 miles in length, it has 
twenty-six locks, and the aggregate difference in level is 327ft. 
From the foot of this at Port Dalhousie there are 170 miles of 
open navigation on Lake Ontario, to its outlet at Kingston. 
From Kingston there is smooth water down the St. Lawrence 
as far as Prescott, 77 miles. At Ogdensburgh, on the 
American side of the river, the terminal yardsand transfer 
wharves of the Rutland Railroad give access by through rail 
connection to New York and Boston. Between Prescott and 
Montreal, a distance of 111 miles, the river makes a descent 
of 210ft., by a series of rapids which are navigable for the 
downward trip by light-draught passenger steamers. In this 
section there are six canals, aggregating 46 miles in length, with 
twenty-two locks of the same dimensions as those of the 
Welland. Montreal is the head of ocean navigation, being 
accessible for seven months of the year by vessels drawing 
29ft. The dredging operations now in progress between Mon- 
treal and Quebec will probably be completed within three 
years, giving a main channel to the sea of 30ft. depth, with a 
minimum width of 500ft. 

From Kingston to Montreal there is an alternative route by 
way of Ottawa, through the Rideau and Grenville canals, but 
this is only available for barges drawing 8ft. From the port 
of Sorel, on the south side of the St. Lawrence, 45 miles 
below Montreal, there is a line of navigation, vid the Riche- 
lieu River and two series of locks, extending to the 
international boundary at the foot of Lake Champlain, and 
forming part of g through route to New York. The minimum 
lock dimensions are 118ft. by 22ft., with 7ft. on sills at low 
water. The Trent Canal, now in course of construction 
between Peterborough and Lake Simcoe, will open a barge 
route from Lake Ontario, by a chain of inland waters, to the 
outlet of the Severn on the Georgian Bay section of Lake 
Huron. On this canal there is a hydraulic lift lock, with 
double chambers 140ft. by 33ft. and a lift of 65ft. Another on 
the same principle, with a lift of 55ft., is under contract. 

All the canals of Canada are public works, constructed by 
the Government, maintained and operated at the public cost. 
The total amount expended in construction is 88,704,576 dols., 
equivalent to nearly £18,500,000. Of this about £800,000 were 
provided by the Imperial Government before the confederation 
of the Canadian provinces. The Sault Ste. Marie Canal is 
free of toll for all descriptions of traffic, irrespective of nation- 
ality, as is also the American canal at the same point. The 
Welland and St. Lawrence canals are toll-free for through 
traffic. 

The Dominion Government has now under consideration a 
project for a deep-water canal to connect the Georgian Bay 
of Lake Huron by a direct line from the French River, 
through Lake Nipissing, to the Ottawa River. This would 
give a short route to the seaboard, 400 miles less than the 
circuitous navigation of the great lakes. 








A NOVEL experiment with vacuum tubes of several 
kinds by Herr Hess has shown that external friction of the tube, 
such as rubbing with the free hand, stimulates conductivity 
within. The supposition is that the contained gas is ionised by 
the friction. 
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JAPAN’S HOSPITAL FOR SHIPS. 


Tue Japanese shipbuilding yard of Mitsu-Bishi at Nagasaki 
is the main point of rendezvous for Admiral Togo's damaged 
warships. The yard is fitted with every novel feature devised 
by European and American shipbuilders, and with its 7000 
workmen it is the biggest yard in the Far East. Some 
months ago an enterprising Russian, M. Krazheffski, who 
has lived in the United States, explored Japan in the guise 
of an American tourist under the name of ‘‘ Mr. Palmer,’’ 
and he has sent several very interesting letters to the Russkoye 
Slovo. At Nagasaki ‘‘ Mr. Palmer ’’ had the good fortune to 
be recommended by the Europeans living there to aJapanese 
engineer, Mr. Medsutaki, as ‘‘an American engineer wishful 
to specialise in shipbuilding.’”’ As Mr. Medsukati had been 
educated in America, he welcomed his colleague from the 
‘* States,’’ and assigned to him an engineer to show him 
round the yard. 

The yard was established in 1864 by the Government as 
the first shipbuilding yard in the country; but it con- 
tined its work at first to repairing ships, and its dry dock 
was not built before 1871. In 1884 the Government sold the 
yard to the “‘Mitsu-Bishi,’’ a private company, and thencefor- 
ward it developed by leaps and bounds until the ‘* Hospital 
for Ships’? became gradually the nursery of the Japanese 
Navy. In 1890 the yard launched three steel-built steamers, 
each of 700 tons, and when in 1896 the Nippon-Yesep-Kaisha 
Company wished to open up trade in European waters 
with six steamers, each of 6000 tons, the yard could under- 
take to build one of the steamers; this was the Chitatschi- 
Maru, launched in 1898, and sunk by Russia when it was 
serving as a transport ship in May of last year. Since 
1898 the yard has built eight steamers, each of 5000 tons and 
more. The marvellous strides thus made by the Japanese in 
shipbuilding can be appreciated when we learn that out of 
the 7000 men working in this yard only six are foreigners. 

Some idea of the despatch with which the Japanese over- 
haul a vessel may be gathered from the following incident 
told to M. Krazhefiski at Shanghai by a Russian sailor of the 
Volunteer Fleet. The Yaroslav went into dock at Nagasaki 
some time before the war to have her bottom cleaned and to 
be repainted. After being in dock about three hours the 
steamer left it. The Russian admiral was amazed, and 
sent to ask the captain of the Yaroslav if the vessel had 
had to leave the dock owing to any lack of hospitality. It 
was almost impossible to believe that the necessary work 
had been done; but the Japanese had established a record 
for quick work. 

The Mitsu-Bishi yard is in two parts. The machine con- 
struction department is at Akunorga, and the dry docks at 
Tatagema. These places are separated by a small hill, on 
which are the workmen’s dwellings, and at that central point 
the whole administration of the yard is concentrated. In 
the words of the Japanese engineer acting as guide, ‘‘ special 
attention has been paid to providing suitable positions for 
the various departments ; that means an enormous economy 
of time, for we have everything ready to hand. The 
result is that the yard, with its 7000 men, works like a 
clock. There is no hurry of any kind; one never sees 
workmen slinking about from one part of the yard to 
another, as one sees them in Russian yards and in England 
and Scotland.’’ There are women working in the yard. 
Small and sturdy, im short coats, the women can do 
men’s work, and, as the guide said, ‘‘ We reckon them quite 
as good as men.’’ One peculiarity struck M. Krazheffski : 
this was that he did not observe the exhausted, pale, 
and bloodless faces that he had seen in the great works 
in America and Europe; everything bore traces of strength, 
lustiness, and the joy of life. And there was another 
peculiarity—there were no foremen shouting their orders, 
every workman knew his work and went about it like an 
independent artisan. When M. Krazheffski alluded to the 
stillness, order, and rapidity of the work, his guide told him 
that the Japanese workman specialises in one small detail 
and becomes thereby an artist in it. ‘‘ We are small people, 
and every man of us is absorbed in his own little special work. 
In Europe, where I learned to work, the workmen complain 
that this specialising makes the workman a machine, but a 
Japanese has this method of specialising in his blood, it is 
natural to him, and he works at it like an artist.’’ Being 
questioned as to strikes, the Japanese said, that so far there 

ad been a few. ‘‘ We are satisfied with very little; the 
workmen in Europe would die of hunger if they received the 
wages that our men receive. Our workmen are satisfied that 
there is work for them.’’ With some of the men the Russian 
spoke through his guide; they answered him kindly and 
amiably, with the habitual smile of courtesy. 

Not only the engineers but the mechanics all spoke English, 
for all of them have received their technical training in 
England or the United States, and all notices are in English, 
‘« Now, we train our own foremen on the spot at home,’’ said 
the Japanese engineer, as he led the Russian to the school, 
a handsome building of brick. In its equipment this school 
can compete with the best technical schools in England. 
It isattended by about two hundred pupils. All the technical 
appliances bore English names. Said the guide: ‘‘ English 
is the best international language in the domain of engi- 
neering, and if we have to engage a foreign engineer to 
explain to us a novelty, why, our foremen must be able to 
understand him.’’ An up-to-date, well-built hospital was 
then pointed out, as the guide dwelt on the care taken of the 
men :—‘‘ We live in peace with our men; they always have 
enough work here; you see how we look after their welfare, 
and their children do well with us.’’ The whole appearance 
of the yard showed that no money has been spared in order 
to have only the best of everything. The entire equipment 
of the yard and all the machinery came from England, with 
the exception of all the electrical fittings, which came from 
America, 

Shipbuilding has been of late most costly to the Japanese, 
as all the material, with the exception of copper, must be 
ordered from England. ‘‘ But this is only temporary,’’ said 
the guide; ‘‘we hope soon to be able to use only native 
material.’’ The joinery department is a little gem of a 
place, and the work turned out is equal in every respect to 
that done in England and the United States. But the pride 
of the Mitsu-Bishi Company is its steel foundry, which is in 
course of construction. The Japanese engineer said with a 
smile, ‘* The hope of our industry is that it will be able to 
make itself independent of England and the United States 
with regard to steel, which for us is now the most valuable 
metal.’’ Japan is only now in the early stages of steel pro- 
duction, to which the impetus was given by the Japanese 
Government when it established the steel foundry at Waka- 
matsu. The steel foundry now being built by the Mitsu- 








Bishi Comune evill be smaller than that at Wakamatsu. 
Being asked if foreigners are building the new steel foundry, 
the engineer replied :—‘‘ Why? Only Japanese are on the 
work, Since we have known English the whole world has 
been our school. No longer do we need to send abroad for 
teachers ; we send our students to England and the United 
States. The steel industry in Japan will be built up entirely 
by Japanese hands.’’ The Japanese spoke the word ‘steel ’’ 
with the same enthusiasm as a miser speaks of gold. After 
all, what can be more important to a country with a growing 
industry than that it should have its own home-made steel. 
The ‘‘ Museum’ in the yard deserves especial attention. 
It contains models of all the best ships in the whole world, 
and no pains are spared to get fresh models. Finally, 
nothing is lacking in the way in which the Japanese are 
studying the manifold technicalities of shipbuilding, and they 
are working in this direction with all their might and with 
all their understanding. How well their enterprise and self- 
sacrifice have been repaid is now a matter of history. 








THE TURBINE STEAMER VIKING. 


THE turbine passenger steamer Viking, which is intended 
for the Isle of Man Steam Packet Company, and which was 
described at the time of her launch in our issue of the 10th 
March last, underwent her steam trials on the 14th inst. 
As our readers will remember, this vessel was built by Sir 
W. G. Armstrong, Whitworth and Co., at Walker. She is 
861ft. long, 42ft. beam, and has a moulded depth of 17ft. 
3in. The propelling machinery consists of three sets of 
turbine engines, one high-pressure in the centre, with two 
low-pressure engines on either side of the ship. Each of 
these engines drives a separate propeller shaft, each shaft 
having a single three-bladed propeller on it. The boilers 
have been made by the Wallsend Slipway and Engineering 
Company—which firm also supplied the whole of the stoke- 
hold equipment —-and are intended for a working pressure of 
150 lb. per square inch. The contract speed was 22 knots. 
At the time she was launched it was predicted of her that she 
would probably exceed this speed, and as a matter of fact her 
record on a trial was as high as a mean of nearly 23°54 
knots over arun of 140 miles. Her builders seem confident 
that even this speed could be exceeded if necessary. 

The Viking is the first high-speed Channel turbine 
steamer which has been constructed on the Tyne, but in view 
of her success, hopes are entertained that she will by no 
means be the last. We may mention that the propelling 
machinery has been supplied by the Parsons Marine Steam 
Turbine Company. The astern going turbines are in- 
corporated within the casing of the wing or low-pressure 
turbines. The boilers work in enclosed stokeholds, and the 
air is supplied by four large fans placed on the main deck. 

On the actual trial run, soon after crossing the bar at the 
mouth of the Tyne, the course of the vessel was set sonth- 
ward, and arun of 70 miles gave an average speed of 23:7 
knots. On the return journey she covered the same distance 
at an average speed of 23°376, the actual mean for the whole 
journey being 23-538 knots, 








A NEW LOCK NUT WASHER. 

THERE have been numerous devices and special designs of 
nuts and washers, or a combination of both, to make trust- 
worthy lock-nuts. The latest which has come to our know- 
ledge we illustrate herewith. Itis manufactured by Messrs H. 
D. Woolley and Co., of 25 and 29, Coleman-street, London, 


E.C., and is worthy ofconsideration. The feature consists of a 
washer which has a V-shaped projection diagonally across it. 
This collar fits into a recess in the bottom of the nut, the 
recess being made exactly to fit the collar. By this means, 
when the nut is being tightened, the washer is also turning 
with it. It is claimed that it is so difficult for the nut to be 
loosened, since it cannot move unless the washer moves, that 
it will always remain tight. The bearing surface of the 
washer being greater than that of the nut, the friction, and 
consequently the resistance to motion, is greater than if the 
nut was simply bedded on the washer without the projection, 








Tue Rawway Cius.—This month’s meeting of the Railway Club 
was held on Tuesday, 13th inst., at St. Bride’s Institute, E.C., and 
was very weil attended. ‘The President, Rev. W. J. Scott, who 
was in the chair, gave an interesting address dealing with the train 
services for the coming summer. 

NORTHAMPTON INSTITUTE ENGINEERING Courses. — At the 
entrance examination for the day courses in engineering, to be 
held next September, the governing body of the Institute has 
decided to offer three scholarships for open competition. These 
scholarships will give exemption from fees, amounting to £52, 
during the whole of the four years’ course in mechanical or 
electrical engineering. 

Arc Works, CHELMSFORD.—In accordance with their annual 
practice, Messrs. Crompton and Co., on Saturday last, invited a 
number of guests to view the Arc Works at Chelmsford, and also to 
attend the athletic sports which are provided by the workpeople 
of this growing establishment. - Unfortunately the weather proved 
most unfavourable for out-door entertainments, and the sports 
were carried out under a disadvantage.’ The inspection of the 
well ordered works, however, was much appreciated by the 
numerous guests from London. It was noted that the state of 
employment was highly satisfactory, and that the company is 
making extensions which demonstrate that progress is being made. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) ony 
correspondents. ) 


LOCAL GOVERNMENT BOARD AND SUCTION GAS PLANTs, 


Sir,—We have read with great surprise Mr. Grimsdale’s letter jn 
your issue of the 16th inst , in which it is stated that the suction 
pas plant is held by the Local Government Board, or, at any rate 

y one of its inspectors, to be still in so experimental a stage th at 
a loan cannot with safety be granted for its purchase, 

We hasten to inform Mr. Grimsdale and your readers, who arg 
interested in this type of power, that this view is not universally 
held by the Local Government Board, as we secured an order 
twelve months ago from the Chippenham Urban District Council 
—A. E. Adams, engineer and surveyor—for a pumping installation 
consisting of two 40-brake horse-power gas engines, and one 2; 
brake horse-power gas engine, with suction plants for driving well 
pumps of our make, the cost of which is to be paid out of a loan 
granted by the Local Government Board for that specific purpose, 
and we have several other orders in hand for similar contracts jn 
this country. 

It may interest Mr. Grimsdale and your readers to know that 
amongst others we have put down the following plants for similar 
duty to that required by the Uxbridge Council :—One 60 brake 
horse-power gas engine and suction gas plant with horizontal 
treble ram pump for the Combe Down Waterworks, near Bath, 
One 35 brake horse-power gas engine and suction gas plant for the 
First Garden City Waterworks, Baldock, near Hitchin. Four gas 
engines and suction plants driving four sets of sewage pumps for the 
Kingswinford Urban District Council, Worcestershire. 

The plant at Combe Down has now been at work for a goud 
many months, and the economy of this system is easily proved by 
the figures available of its performance, as against the performance 
of the steam plant which was previously used there. 

The plant at the First Garden City is an entirely new one, and, 
in consequence, there is nothing on the site with which to com- 
pare it. 

The Kingswinford plant has not yet been started up to work, 

We have no doubt that we, as gas engine makers, are not alone 
in this matter, and that other firms in this country could cite 
installations of a similar character, for which they are supplying 
gas og of the suction type. 

While it is true that the suction gas plant has not been 
offered freely here until about two years ago, it has been in regu- 
lar use on the Continent for several years past, and it is probably 
more common than any other form of motive power in Germany 
and in France. 

Of its economy and simplicity there is no room left for doubt. If 
this were the place to do so, we could give you figures which would 
amply demonstrate the truth of this statement from plants which 
are working regularly under similar conditions to the towns gas 
engines, steam plants, &c., which they have replaced. 

While ‘‘ Rip van Winkle” may have awaked, he surely cannvt 
yet have rubbed his eyes, 

(THE CAMPBELL GAs ENGINE CoMPANY, LIMITED.) 
HvUGH CAMPBELL, 


THE METRIC SYSTEM. 

Sik,—May | say that I quite endorse ‘‘ Beechwood's” remarks 
as to the inconvenience of the metric system, not so much from its 
decimal character as from the units adopted ! It is difficult to see how 
we could have better standards for practical purposes than the foot 
and pound, But there is, on the other hand, no reason why we should 
wax over-sentimental about their derivatives when the question of 
the decimalisation of the said foot and pound is brought forward. 
It may be mentioned in passing that the ,;4, of a foot is almost 
identical with 4 of an inch—a small measurement very familiar to 
almost every workman. 

The Decimal Association, by its misleading title, has probably 
led many worthy people to suppose that the metric system is the 
decimal system. I note the recent establishment of another 
association basing its measurements, I believe, on the inch. What 
we want, it seems to me, is a ‘‘ Decimal Foot-Pound Association,” 
to urge the decimalisation of our existing standards without the 
disadvantage of a complete transformation of our ideas. I shall 
be glad to send a concise table for conversion to anyone interested 
in the subject on receipt of a stamp to defr y postage. 

The London Institution, A. J, ALLEN. 

Finsbury-circus, London, E.C, 


SCREW PROPELLERS, 

Sik,—Althouga the correspondence is closed, 1 hope you will 
allow me space for a few lines in reply to *‘ Fitter,” as he appears 
to me to be really trying to understand what I am driving at. In 
the case he gives the slip might easily be 56 per cent. if measured 
at or near the blade tips ; if measured, however, at about one-third 
of the distance from the tips the slip would only be perhaps 28 
per cent., whilst at two-thirds of the distance it would fall to 
zero—all in the same screw and at the same time. I am afraid— 
I see it now—that my paper was too elliptical ; but I am writing 
ah explanation of how, in my opinion at least, the water is 
accelerated by the propeller, and how the ‘‘ instantaneous accelera- 
tion” is eluded. In this paper I shall deal much more fully with 
the action of the propeller, and I shall endeavour to dot all my 
‘*i’s” and cross all my ‘‘t’s,” so that there shall be no doubt as to 
what I mean. As it will be based on Rankine’s ‘‘ Applied 
Mechanics,” it may not be considered so heretical as the last, 
though the conclusions arrived at will be the same. 

June 9th. R, DE VILLAMIL, 


VANADIUM AND VANADIUM STEEL. 


Sir,—On page 565 of your issue of the 9th inst. we find in 
column No, 2 under (4) the description of the Goldschmidt process 
for the extraction of vanadium, and would like to call your atten- 
tion to one or two inaccuracies contained in it. First of all the 
reaction is not started by a sodium peroxide cartridge and red-hot 
iron, but simply by a mixture of peroxide of barium with finely 
powdered aluminium, to which an ordinary fusee is applied. The 
article further states that an alloy of vanadium and aluminium is 
produced, whilst in reality an alloy of vanadium and iron is pro- 
duced. The contents of the vanadium in the ferro vanadium so 
produced can be varied at will, and one containing 20 per cent. 
—in reality 25 per cent.—of vanadium, not of aluminium as stated 
by you, has been found the most convenient for use. We shall 
be glad if you can find the necessary space to insert the above 
corrections, as the article we have before us is hardly such as to 
give your readers a proper idea of Dr. Goldschmidt’s process, 

27, Martin’s-lane, Cannon-street, 

London, E.C., 
June 16th. 


For THERMI1, Limited, 
R, Stutz, Managing Director, 








Tue Italian Minister of Public Works, who will soon 
have the responsibility of the working of the railroads of the 
country, last January called together the representatives of Italian 
locomotive and car works, and discussed with them the practica- 
bility of their furnishing seme £8,000,000 worth of rolling stock 
within the next five years. Heretofore a large part of the orders 
have gone to foreign works, as the Italian tenders were something 
like 25 per cent. higher, 
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BRITISH COTTON EXHIBITION. 


Tue Exhibition illustrating British cotton cultivation and 
the commercial uses of cotton, now being held at the Imperial 
Institute, represents a subject of incalculable importance to 
this country. It has been got up by the authorities of the 
Institute in conjunction with the British Cotton Growing 
Association, and with the aid of several colonial and foreign 
Governments, and of many English cotton manufacturers. 
Whilst the cultivation of cotton is really an agricultural 
business, and as such of no more interest to engineers than 
wheat growing, the manufacture of it is, of course, largely 
dependent upon engineering and mechanical skill. Great 
numbers of samples of raw cotton from practically every part 
of the world that can grow them are to be seen in the North 
Galleries of the Institute, and an equally large quantity of 
finished fabrics, from those made in the most primitive 
fashion by the natives of Lagos to the finest productions of 
Manchester and Oldham. The commercial preparation and 
uses of cotton are illustrated by numerous diagrams of 
machinery, and by actual machines lent by leading firms of 
manufacturers. Sectional diagrams of the principal machines 
are displayed on the walls of bay No. 3. and in front of the 
diagrams are-samples of cotton as delivered from the 
machines represented. The diagrams are lent by Messrs. 
Platt Brothers, and the samples by Messrs. Horrockses, 
Crewdson and Co, There are also several cases of smaller 
sainples and diagrams of machinery showing the manufacture 
of yarn and cloth, arranged by the Scientific and Technical 
Department of the Institute. The samples are lent by the 
Nile Spinning and Doubling Company, of Oldham, the 
figures by Messrs. Brooks and Doxey, of Manchester, and 
Messrs. Platt. The various processes of ginning, baling and 
pressing, opening, scutching and carding, drawing, reducing, 
spinning, and, finally, winding, by which yarn is produced 
ready for weaving into any dened material, may be followed 
here without difficulty by anyone totally unacquainted with 
the textile arts, Weaving itself, and such operations in 
connection with it as warping and sizing, can equally well be 
traced out—in fact, a power loom, lent by Messrs. Barlow 
and Jones, of Manchester, is worked from time to time to 
show visitors how it is done. This is in bay No. 5, where 
may also be seen a large model of a cotton mill, examples of 
hand and power gins, baling presses worked either by lever 
or by serew, and a fine collection of photographs of combing 
and ‘‘ single lap ’’ machines, roving and ring spinning frames, 
and of a mule headstock for fine spinning. A considerable 
number of old models of patents for cotton-spinning 
machinery from the inexhaustible stores of South Kensington 
Museum are on stands and in cases in bay 3. Amongst 
them are several roller gins and saw gins of Indian make, 
and the original model of Richard Arkwright’s carding 
engiue, of about 1775. Four or five other models of his, all 
of wood and now somewhat worm-eaten, are there, and of 
extreme interest and curiosity. 

A number of special fabrics, wholly of cotton, are shown, 
such as ‘lannelette, sateen, calico, velveteen; and others, 
comprisi z many kinds of cloth, mixtures of cotton and wool, 





are on view. A fine collection in this department is lent by 
Messrs. Henry Bannerman and Sons, of Manchester. Ex- 
amples of the process called mercerisation, invented by John 
Mercer in 1844, are shown. The cotton is dipped in a solu- 
tion of caustic soda, which not only produces a remarkable 
lustre upon it, but adds to its capacity for undergoing 
dyeing, whilst the strength of the material is much increased. 
A different system with the same object, that of gaining a 
lustrous silky appearance, is the Schreiner process, effected 
by passing the cloth between heated rollers of great weight. 
One roller is engraved with fine lines, many hundreds to an 
inch, This causes innumerable reflecting surfaces to appear, 
making the fabric shine like silk. 

A small, but not unimportant, sub-section consists of 
samples of cotton-seed oil, cotton cake, &c., and next to 
these, a wonderful collection of native cotton fabrics, chiefly 
from India and Assam, illustrating the dress worn by 
different classes of the people. Some extremely ingenious 
machines for ascertaining the diameter and the strength of 
cotton fibres are here, For the former purpose, the fibre is 
placed between two small parallel jaws, pressed together by a 
spring, the space they are parted being shown by a pointer 
and graduated dial. A system of wheels multiplies the effect 
of separating the jaws. The strength of a cotton fibre can be 
determined by holding it vertically in clamps, one of which 
is fixed and the other attached to the arm of a balance. The 
other arm is then loaded till breaking takes place, a scale 
being provided for marking the stress at that moment. Both 
these appliances are by Messrs. Reeser and Mackenzie, but 
others for the same or similar purposes are on view. 

The object of the Exhibition is to show the progress made 
in developing the cultivation of cotton within the British 
Empire. In 1902 a Cotton-growing Association was formed, 
with the special object of exploiting its resources in that 
direction, mainly as a result of the partial failure of the 
cotton crop in America, and also with a view to guard against 
the supply being ‘‘ cornered’’ by unscrupulous “ rings.’’ So 
far its operations have been very satisfactory, but it will be 
several years before a great and permanent increase of supply 
can be secured, and meanwhile the Association is chiefly 
dependent upon public support. The Exhibition will be open 
daily from 10 till 5 during Juneand July. 








SUPERHEATERS IN LOCOMOTIVES ON THE 
BELGIAN STATE RAILWAYS.* 
By M, J. B, FLAMME, Inspector-Général de |’Administration des 
Chemins de Fer de |’Etat Belge, Brussels. 

THE Belgian State Railway has recently put in service a series 
of simple expansion locomotives, the boilers of which carry a 
pressure of 14 atmospheres (205-8lb. per square inch), with an 
inside diameter of 1-600 m. (5ft. 3in.), while that of the cylinders 
is 520 mm. (20}in.). This class of engine gives the maximum 
power obtainable by the simple expansion of steam. In fact, 
every new enlargement of the cylinders would demand larger 
dimensions for the crank axle and moving parts; on the other 
hand, the necessity for clearing the loading gauge limits the 


* The Institution of Mechanical Engineers, Li¢ge Meeting. 








Swain Se. 


diameter of the boiler ;:in short, with simple expansion it would 
be difficult to utilise steam with a pressure exceeding 14 
atmospheres. : 

Under these conditions, and in view of further increasing the 
power of the engines, it becomes necessary to resort to some other 
system for increasing the useful work of the steam without 
enlarging the existing boilers. ; 

The two solutions under consideration are compound working 
and superheating of the steam. The first of these does not strictly 
come within the limits of this paper. 

Arrangements for producing superheated steam, and the results 
obtained with a system that has been in service for more than a 
year, will now be considered. 


ScHMIDT SUPERHEATER FUR SIMPLE EXPANSION LOCOMOTIVES. 


For some time the locomotive department had their attention 
drawn to the favourable results obtained by using superheated 
steam in industrial stationary engines. By superheating the 
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Fig. 1 


theoretical cycle is improved, and the pressure is maintained. The 
volume of steam is augmented proportionately to the rise of 
temperature, diminishing, however, its density. In other words, 
when the degree of superheat is sufficient to prevent the loss due 
to condensation in the cylinders, then the surplus heat contained 
in superheated steam is sufficient to re-heat the walls of the 
cylinders, maintaining the temperature necessary to get rid of 
the condensation and the loss of work during expansion. These 
trials have brought to light a valuable property of superheated 
steam. It was recognised as a bad conductor of heat, contrary 
to that which obtains when steam is in the saturated state. 

These numerous advantages, tested by many trials undertaken 
by most competent engineers, are specially valuable to the loco- 
motive engine. The employment of a practical superheater 
augments the power of the boiler, and the utilisation of super- 
heated steam is most economical. This is well observed in hauling 
heavy goods trains on sections of the line having heavy gradients. 
For it is then indispensable to reduce to the minimum the con- 
sumption of water and steam. For the suburban trains having 
frequent stoppages superheat is again highly recommended, 
because it reduces the condensation necessitated by the frequent 
stops. High speed is also favourable to the employment of higher 
superheated steam, the great fluidity of which, as well as its dry- 
ness, permit running with early cut-offs, which helps the boiler 
just at the time when it is most hard pressed. 

On the other hand, the e of saturated steam through the 


pipes—and steam ports—is more difficult, and entails inevitably 
an increase of condensation, 


Having in mind these various theo- 
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retical and practical considerations, the administration of the 
Pelziau State recognised the great utility of pushing on their 
investigations in this direction. 

It was in 1900 that the adminstration of the State Railways 
opened negotiations with M. Schmidt, the German expert, who at 
that riod } had already introduced some locomotives with steam 
su eaters formed principally of a series of rings placed in the 
smoke-box. 

This last plan, described in most of the technical newspapers, 
and applied to a Prussian State locomotive shown in Paris in 1900, 
adapted itself without difficulties to outside cylinder engines. 

Ic is not quite the same for inside cylinder engines which, as in 
Eogland, are generally used in Belgium. In this case it becomes 
impossible to clear from the bottom of the smoke-box the cinders 
bronzht by the large flame tube placed at the base of the barrel. 

Qa the other hand, a superheater, established in the barrel of 
the boiler and described later—Fig. 5—offers some real advantages. 
It is lighter, less cumbersome, easy to clean and maintain, and its 
introduction does not necessitate any important modifications in 
the smoke-box. Consequently it was this kind of apparatus that 
the Locomotive De ent adopted in a new type of powerful 
locomotive then being built in the Cockerill Works at Seraing. 

At the same time another important question presented itself. 
Was it absolutely necessary to superheat the steam to a tempera- 
ture reaching 300 deg. to 350 deg. Cent.—572 deg. to 662 deg. 
Fah.’ It is evident that the more the steam is superheated the 
more necessary it becomes to give attention to the oiling of the 
piston valves and cylinders and to the construction of the stuffing- 
box. With a view to getting a clear idea of the actual amount of 
superheat some trials were made with a superheater of small 
surface installed in the barre! of one of the locomotives, type 35, 
which will be described later. After several months of experiments 
it has been recognised that the utilisation of steam slightly super- 
heated does not offer any appreciable economy of fuel or increase 
of power. 

On the otber hand, with the Schmidt apparatus placed on a 
locomotive, type 35—Figs. 1, 2, 3—and provided with steam with 
a temperature varying between 300 deg. and 350 deg. Cent.— 
572 deg. to 662 deg. Fah.—some favourable results have been 
obtained. 

The locomotives compared, one using saturated steam and the 
other superheated steam, are both of type 35, with six-coupled 
wheels of 1-600 m.—5ft. 3in.—with bogie in front. The boiler has 
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Fig. 4—SECTION THROUGH FIRE-BOX 


a round-topped fire-box, the roof of the furnace being connected 
to the arch by vertical stays. The fire-box, of a medium depth, 
burns coal with briquettes varying in quantity with the weight of 
the trains. The inside cylinders are made with piston slide-val ves 
placed above, steam being admitted in the middle of the valve. 
This arrangement, with the Stephenson valve gear, involves the 
employment of a rocking shaft, which reverses the position of the 
valves compared with those having the exhaust port in the middle 
of the piston valves. 
The six-coupled wheels and the bogie arefitted with compressed- 
air brakes. The engine is illustrated in Fig. 1. 
The principal dimensions are given in the following table :— 
Cylinders— 
ueter 
Stroke .. .. 
Working pressure .. .. .. 
Diameter of driving wheels .. .. .. 
Height of centre of boiler above rail .. 
Tubes— 
Length... .. .. 
Exterior diameter 
Number - oe 
Heating surface-— 
Tubes, internal .. 
Fire-box “oe 
Tot 1 
Gratecmuvings .... -. ov, «6 
Weight in running crder— 
Ist axle .. eee es 
2nd ,, 
8rd ,, 
4th ,, 


GE ny ce 
Total weight 
Adhesion weight ‘ 
d2l 
— = 


520 mm. (20}in ) 

.- 660 mm. (26in.) 

14 atm. (205-8 Ib. per sq. ft ) 
1-600 m. (5ft. 3in ) 
2-650 m. (8ft. 8,°,in.) 


4-130 m. (13ft. 6}in.) 
50 mm. (1}$in.) 
271 


158-25 m2. (1703 sq. ft.) 
14-90 m2. (160 sq ft.) 
173-15 m2. (18*3 sq. ft ) 
2-84 m2, (304 sq. ft.) 


9740 K. (9-5 tons) 

9740 K. (9-5 tons) 

18,215 K. (17-9 tons) 
17,850 K. (17-5 t ms) 
17,500 K, (17-5 tons) 
72,965 K. (71-8 tons) 
53,565 K. (52-7 tons) 


Tractive effort eS 16,128 K. (15-8 tors) 

The engine provided with the Schmidt superheater has less 
heating surface than the above, owing to the substitution of 21 
tubes of 118 mm. (48in.) diameter for 103 tubes of 50 mm. (1 fin.) 
For this locomotive the internal heating surface in the tu is 
98-10 m.2 (1056 square feet), and the total heating surface is 
130-056 m.? (1400 square feet). The exterior superheating surface 
is equal to 27-15, The superheater proper is illustrated in Figs. 2, 





3, and 4, and consists essentially of two parts:—(1) A series of iron 
tubes of 118 mm. (4gin.) external diameter, occupying the upper 
part of the nest of tubes, and offering like them a for flame 
and hot gases. (2) Some U sha: tubes coven teehee amo 
the tlame tubes, and used for the circulation of the superhea 
steam. 

A steam collector in several divisions is placed on the top of the 
smoke-box, Some supplementary parts complete the system. There 


must also be a diaphragm to close the flame tubes when steam does | Type, 


not circulate in the superheating tubes. This diaphragm is handled 
by the aid of a lever near the engine-driver. A mercury thermo- 
meter shows the temperature of the superheated steam at the 
entrance of the steam pipe. The degree of superheat is read on a 
graduated quadrant placed in the cab. 

The large flame tubes, which are of solid drawn iron, are screwed 
into the fire-box tube plate, and expanded in the smoke-box tube- 
plate. The superheating tubes, also of solid drawn iron, are pro- 
tected against the action of the flame at the fire end by cast steel 
caps. Inthe smoke-box these tubes are expanded into flanged 
bushes fixed by bolts. The tightness is assured by means of 
asbestos joints. Copper, bronze, and brass are usually excluded 
from all parts that come in contact with the superheated 
steam. For this reason the steam pipes are of iron, and the joints 
between these pipes and the cylinders are formed with cast iron 
flanges. 

The metallic packings of the piston-rods and valve spindles are 
composed of cast rings and white metal, the contact of which on 
~ ex is obtained by a spring permitting small side movements of 
the rod. 

The slide valves are cylindrical, with steam admi-sion in the 
middle of the valve, which reduces the packing to simple bronze 
rings with lubricating grooves. The slack between each valve and 
the cylindrical chamber against which it rubs is closed by means of 
three cast iron rings of suitable section, the steam pressing on the 
interior of the principal segment. The oiling of the cylinders and 
valves is done by a lubricator in six sections, The lubricant used is 
a mineral oil with a high fash point. 

The trials of these two locomotives took place with goods trains 
of accelerated speed and local passenger trains running on the 
Luxemburg line, the extremely undulating profile of which contains 
many inclines of 16 per 1000. Each locomotive worked twenty- 
four goods traius weighing 250 tonnes (246 tons) and twelve 
passenger trains weighing an average of 150 tonnes (147-6 tons). 
Che total journey made by each engine amounted to 11,500 kiloms. 
(7146 miles). The saving of coal per train-kilom. in favour of the 
superheated steam engine was found to be 13-33 per cent., and the 
water consumption was reduced 18 per cent. On the other hand, 
the expenses of lubricating increased in a fixed proportion. 
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peculiarities due to the oF aga of cylindrical valves, with the 
steam introduced in the middle. The leading dimensions of th, 
engine, type 19/:s, are shown in the table below, 
Diameter high-pressure cylinders = 9-36 = l4yhin, 
Diameter low-pressure cylinders 0-62 = 2442in. 
PME Gon sac; ca da ear ee te = 2642in. 
Initial pressure... . .. = 227 Ib. per sq, ix 
Diameter of driving wheels .. .. = $ft Nin, 
Height, rail to centre of boiler .. = Oft, Qin. 
ubes — 
en i ee ae ee wee 
Number and outside diameter { 


Heating surface — 
Interior of tubes .. 
Of fire-box 


= 4-0m. = 18ft. ljin, 
= 800f 107mm. = 4,,in, 
= 2190f 50mm, = 1}hin, 
= 157-62 m2. 
= 18-35 m*, = 


= 1696-6 sq. ft, 
197-5 sq. ft, 





175-97 m®. = ‘1894-184. ft. 


Area of grate 3-01 m?, = 82-8 sq. ft. 

The ae for captrbenting the steam may be used in two 
ways. One may heat the steam near to the entrance to the high. 
pressure cylinder, and afterwards near to those of the low-pressure 
cylinders, or at the entrance of the low-pressure only. The super. 
heater shown in Fig. 5 indicates the general arrangement, compris. 
ing two series of large flame tubes containing the circulating pipes 
intended to superheat the steam. The role of the compartments 
Cand H is placed inside the barrel, and the collectors J and D 
installed in the smoke-box, will be dealt with later on in connection 
with the explanation of the working of the apparatus. In B there 
is a valve with three pistons intended to divert the steam coming 
from the regulator towards the compartment C, or into the tube L, 
according as it is required to operate the superheat to high-pressure 
and low-pressure or to low-pressure only. The movements of the 
valve B are automatically repeated, thanks to the presence in the 
tube L of an identically similar valve located within B'. The 
destinations of the different pipes is made clear by following 
the course of the steam as explained below. 

First case.—Superheat at the entrance of high-pressure and lov. 
pressure.—The steam on leaving the regulator A makes its way, 
after passing B, towards the compartment (; from there it 
traverses the left set of superheater tubes and enters the collector 
D, whence it goes to the high-pressure cylinders by passing through 
the valve B! and pipes E. e superheated steam, after doing 
work in the high-pressure cylinders, goes out by the exhaust pipe, 
traverses the valve B!, after that the pipe G, lodged in the interior 
of the barrel to enable it to enter the compartment H. From 
there the steam goes into the superheating tubes—the right set— 
and arrives by the pipes K leading toward the low-pressure 
cylinders. 
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Fig. S-EXPERIMENTAL SUPERHEATER 


After four months of trials on the Luxemburg line, more precise 
experiments were organised with the through passenger trains on 
the Brussels and Charleroi line, which has a series of inclines of 13 
per 1000. For ten days, during which the climatic conditions 
cemained invariable, these two locomotives hauled alternately the 
same train of 250 tonnes (246 tons). The “<7 in favour of the 
superheated steam locomotive amounted to 12-5 per cent. for fuel, 
aad 16-5 per cent. for water. Moreover, the s raised at the 
top of the incline showed an average increase of 9-5 per cent., all 
the conditions being exactly the same. As regards maintenance 
the superheated-steam locomotive, type 35, has not required special 
attention during its one and a-half year’s service. 

These early favourable results have led to the Belgian State 
Railway venturing on the application of superheat to locomotives 
on a larger scale. With this in view twenty-five locomotives, com- 
prising five different types, all provided with the Schmidt super- 
heater described above, are actually in course of construction or 
are about to be put to work. Amongst these last are a certain 
number of locomotives of type 35, which have fully confirmed the 
favourable results obtained by the first engine of thiskind. Among 
the number of services actually and successfully run by these 
engines is to be particularly noted the rh from Brussels to 
frontier, of express trains going to Paris. These trains, whose 
tare weight of vehicles exceeds 340 tonnes (3343 tons), surmount 
the 17 kiloms. (10-56 miles) separating Mons and the frontier in 
17 min., against a continuous up grade with inclines varying from 
1 in 125 to 1 in 55. 

CocKERILL SUPERHEATER FOR CoMpouND LOCOMOTIVES, 


It is seen from the preceding that it is now known that super- 
heated steam as applied to locomotives is susceptible of giving 
remarkable results which come within the domain of practice, 
The State Railway has decided to persevere with their experiments 
in combining superheat with compounding, because they perceive 
that there is a most interesting question to elucidate. 

Is it more economical to divide the superheater into two parts in 
such a manner as to raise the temperature at the entrance to both 
the high-pressure and the low-pressure cylinders, or, on the other 
hand, to devote the whole power of the apparatus to superheating 
the steam before it enters the low-pressure cylinders? The 
Cockerill Company, after numerous investigations, have just com- 
pleted a superheater that will enable them to settle this question. 

This entirely new system is being continually tested on a series 
of compound engines, with four cylinders, and six coupled wheels 
of 1-80 m. diameter (5ft. 10in. diameter) with a bogie. This loco- 
motive, called 19}s, possesses a boiler having an interior diameter 
of 1-65 m. (5ft. 5in.) diameter, and is pressed to 15-5 atmospheres 
(227 lb. per square inch). The high-pressure cylinders are inside 
and connected to the leading coupled-axle; the low-pressure 
cylinders are outside and drive the sacond axle. The four cylinders 
are placed on the transverse axis of the bogie. The two valve 
motions of the Walschaert type are outside. 


‘They present several | 


Second case.—Superheat at the entrance of the low-peessure cylinder. — 
The valve B is placed by the driver in a position that diverts the 
direction of the steam directly from the regulator into the pipe L; 
from there it goes to the high-pressure cylinders after having 

ed through the valve B' and the delivery pipes EK. On 
eaving the high-pressure cylinders, the steam traverses the pipes 
F, the valve B', and enters into the collector D. From the front 
it passes back through the left set of superheater tubes, and arrives 
at the compartment C. From this it passes through the valve |} 
into the compartment H, and traverses through the right grou; 
of superheater tubes, whence it goes into the collector J, and from 
there by the delivery pipes K into the low-pressure. A locomotive 
of type 19 /’s, showing this pattern of superheater, is exhibited in 
the Litge Exhibition. Trials are going to be continued with a 
second identically similar engine, to determine which is the more 
advantageous mode of working to adopt for the new superheater. 
It is manifest that if the superheat is required at the entrance of 
the low-pressure cylinders only, it will be possible to dispense with 
a certain number of parts of the superheater, and by that means 
remedy the obstruction in the spoke-box. 








ENTRY AND TRAINING OF TRADE LADS, 
ROYAL ORDNANCE FACTORIES. 


THE following are the regulations governing the entry and train- 
ing of trade lads at Woolwich Arsenal :— 
I,—EntTRY. 

(a) The entrance examination will be held annually in June, 
beginning June, 1905, 

(b) The age of a candidate must not exceed 16 years on the Ist 
January preceding the examination. 

(c) Intending candidates must apply to the Chief Superintendent 
Ordnance Factories for permission to take part in the examination, 
and the application must be accompanied by a birth certificate and 
a certificate of moral character. 

(d) The subjects of the examination will be as follows :—Free- 
hand drawing, elementary geometry, arithmetic, mensuration, 
and algebra, including quadratic equations, 

(e) Vacancies will be filled by the candidates in the order of 
merit shown by the examination, provided that, in each case, not 
less than half marks has been secured in each subject. 

(/) Qualified candidates, before entry into the workshops, must 
be passed as fit by the Ordnance Factories’ Medical Officer, 

(g) The candidates will, in order of merit and subject to the 
convenience of the Ordnance Factories, be a!!-wed to choose the 
trade and department in which they will be tr. red. 

II,.—Work IN FACTORIES, 

(a) Trade lads will be subject to the Ordnanc> 

and Regulations, 


actories’ Rules 
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()) Each trade lad will be attached to a competent workman, 
who will instruct him in the use of his tools during his first three 
years in the shops. - : 

(c) A lad showing an exceptionally good record of progress in 
the course of compulsory study detailed below shall, at the con- 
yenience of the departments, receive a preference in being moved 
to different workshops whilst learning his trade, and in receiving 
facilities for working in the drawing-office. 

(d) Trade lads will have leave with pay one afternoon per week 
during the first three years of their training to attend the special 
classes organised for them at the Polytechnic, Failure to attend 
the classes during the hours for which leave is given will entail loss 
of pay. Trade lads will not be required to work overtime during 
these three years, 

IIIl.—WorK AT THE POLYTECHNIC, 

General regulations.—(a) Daring the first throe years of their 
training all trade lads will be required to attend the classes at the 
Woolwich Polytechnic detailed below. 

(0) If a lad does not attend these classes regularly, or if an un- 
satisfactory report is received of his progress, he will be dismissed, 
unless exceptional circumstances can be shown to exist. 

(c) In addition to compulsory attendance at classes during the 
hours allotted, a room, in which discipline only will be supervised 
by the Polytechnic authorities, will be assigned at the Polytechnic 
for preparation, and all facilities will be given for personal study on 
the evenings when attendances at classes is not compulsory. 

(d) The fees per course will be payable in advance, and will be— 
First year, 20s, ; second year, 203. ; third year, 203. ; inclusive of 
charges for pens, paper, drawing instruments, and books, The 
fees wi!l be refunded to each lad at the end of his year’s course if 
a ne record of his attendance and progress has been 
received, 

(e) In special cases, where evidence has been given that a lad has 
worked well and shown promise, although he has not mastered the 
subjects allotted to his year’s course, he may be allowed to attend 
again, but his fees will not be refunded. 


1V,—TIME-TABLEs. 

The time-table for the different subjects will be arranged within 
one afternoon of three hours—2,30 to 5.50—and three evenings of 
24 hours each, 

First Year Covree. 


Class Work Prep. Total 

Hours, Hours. Hours. 
Workshop mathematics and drawing .. 8 ra” at 
Elementary experimental science .. | ee i oe ('O 
10 

Second Year Course. 

Class Work Prep. Total 

Hours. Hours. Hours. 
Workshop mathematics and drawing .. 24 .. lj 4 
Practical mechanics .. .. .. .. .. 2 yl: reget 
Heat, magnetism, and electricity .. .. 2 egy eo § 
10 

Third Year Course. 

Class Work Prep. Total 

Huurs. Hours. Hours. 
Workshop mathematics .. .. .. .. 2 os § con 
Practical mechanics .. .. .. «. « 32 Aah oo. ae 
Mechanical drawing . .. .. .. «. 2 eo i. 
Electricity, as applied in mechanics .. 14 + 2 
10 

V.—SYLLABUs OF SuBJECTS, First YEAR. 


Workshop mathematics.—(1) Arithmetic.—Its application to con- 
crete problems of all kinds. The approximations allowable. (2) 
Algebra.—Its application to quadratic equations. (3) Graphic 
mathematics,—Scales and use of squared paper. (4) Geometry.— 
Elementary. Practical, including the demonstration of the most 
useful principles with the aid of instruments. 

Elementary experimental science.—The experiments to be done by 
the students, and the results recorded. (1) Measurements of 
length, area, and volume; measurements of mass and weight; 
measurements of capacity, density ; measurements of heat and its 
effects. (2) Transmission of heat and relation between heat and 
work, (3) The elementary physical and chemical study of hydrogen 
and oxygen; the elementary physical and chemical study of 
the atmosphere; the elementary physical and chemical study of 
water; the elementary physical and chemical study of common 
acids and alkalies, 

SECOND YEAR. 


Workshop mathematics and drawing.—Logarithms, slide rule, 
areas and volumes of simpier curves and irregular figures, use of 
squared paper, plotting curves, construction and properties of conic 
sections, &c., principles of co-ordinate geometry and projection. 

Practical mechanws.—Measuring and measuring instruments. 
Accuracy. Nature of forces. Couples, moments, triangle of forces 
and graphic statics. Friction of surfaces and fluids and in 
machines. Laws of motion, gravity. Work, energy, and power— 
elementary principles of. 

Heat and electricity.—Combustion, production of heat, elemen- 
tary thermodynamics, chemical action—its effects in developing 
heat and electrical action, the general connection with currents of 
electricity, magnetic effects of currents of electricity, permanent 
magnets, the basis of electrical measurements chiefly as applied to 
currents, 

THIRD YEAR. 

Mathematics.—Binomial theorem and other series, Factors: 
Maxima and minima. Trigonometry, solution of triangles. Co- 
ordinate geometry, elementary. Elementary calculus, illustrated 
by squared paper and practical use. 

_ Practical geometry.—Projections, auxiliary plans and elevations, 
interpenetrations, and developments. 

Mechanics.—Graphic statics, bending moments, problems of 
work, &c,, mechanisms, strength and mechanical properties of 
materials, motion, &c., of fluids, 

Electricity.—Electric batteries and accumulators, properties and 
action of, Principles of action of dynamos and motors, insulation, 
transformers, use of alternating current, properties of electric arc, 
heating by electricity, lighting, alteration in resistance due to 
heat, electric pyrometry, thermopiles, 

Machine construction and dvawing.—Freehand sketches of parts 
of machines. Simple working drawings. Principles of application 
of the knowledge of the strengths of materials in designing. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From cur own Correspondent.) 
Business is being slowly resumed after the holidays, which have 
been rather more prolonged, as there is no great pressure of 
business to be gone on with. There are a fair numberof orders in 
hand at the various engineering establishments, both on home and 
foreign account, and the general trade outlook is rather better than 
recently, because of the peace negotiations, The shipbuilding and 
railway trades are also sending orders into this district for various 
kinds of equipment, and on the whole a fairly good summer trade 
is expected. Hydraulic engineers find that pumps are in good 
demand, both on home and foreign account, including India and 

Australia, Bridge builders and general structural engineers are in 

possession of some good contracts for colonial lines, and for the 

erection and extension of warehouses and works, There was a 

more cheerful tone on ’Change in Birmingham this week. 

Steel makers are doing rather better in semi-finished sorts, and 
the competition from the Continent in these descriptions appears 





to be somewhat less severe, since the quotations of agents of 
German steel houses are by no means near to what consumers 
would like them to be. British-made Bessemer billets are still 
uoted £4 7s. 6d. to £4 10s., and Siemens billets £4 12s. 6d. to 

415s, Some of the continental producers will not go below 903., 
which buyers regard as much too high. Mild steel for 
enews pur are in pretty good demand at £6 to £6 5s., 
and some good deliveries are being made of girder- plates at from 
£5 15s. to £6. Steel is also coming into tapers wide use 
for boiler construction, and boilermakers are tolerably good 
customers for such plates at £6 15s. to £7 5s. General engineers 
are buying angles freely at about £5 7s. 6d. to £5 12s. 6d., and 
-. ne as girders in limited quantities at £5 123, 6d. to 

8. 6d. 

In the manufactured iron trade the firms who are doing best are 
probably those engaged in the production of galvanised sheets, 
since the demand for this class ot iron is keeping = a very satisfac- 
torily, and there is also less underselling, thanks to the new 
Association, than has previously been the case. Spelter remains 
very dear, some consumers having to pay as much as £24 12s. 6d. 
for this material delivered at their works, and this circumstance 
helps to sustain the quotation for galvanised corrugated sheets 
of 24 gauge at £10 12s, 6d. A weak branch of the trade is 
gas strip, in which there has been a good deal of underselling, 
owing ower to the disorganised condition of the tube-making 
industry. The nominal quotation is still £5 15s. to £5 17s. 6d., but 
the terms on which busi is t ted are much nearer the 
former figures than the latter. Black sheets are moving rather 
more freely than of late at £6 10a. to £6 165s. for singles ; 
£6 12s. 6d. to £6 17s. 6d. for doubles, and £7 5s. to £7 10s. for 
trebles. The inquiry for working-up purposes for black sheets, 
as well as on account of the galvanisers, is improving, and good 
parcels are being taken by japanners and iron plate workers. 
Rivet iron and nail rods are looking up, and are still quoted 
£6 17s. 6d. to £7. The demand for superior bar iron for high- 
class engineering purposes keeps steady, members of the Marked 
Bar Association having no difficulty in sustaining the basis a 
at £8, with Earl Dudley’s brand at £8 12s. 6d. for L.W.R.O. 
sorts, and £7 for “ Hirst.” Common unmarked bars are quiet 
at about £5 15s. 

In the pig iron trade the output has been considerably lessened 
by the Whitsuntide interval, and to that extent the general position 
has been improved since production was overrunning demand and 
stocks were getting heavy. One or two of the furnaces in the district 
have not been re-started since the holidays, and some of the lead- 
ing producers are advocating once again the principle of reduction 
of output, which some little time ago was being firmly carried out. 
Midland descriptions of pig iron are being quoted by makers at 
about the same rates as recently, and are in fair demand at 42s. to 
43s, for Northamptons, 44s. to 45s. for Derbyshires, and 46s. to 
47s. for good North Staffordshire sorts, With regard to South 
Staffordshire descriptions a moderate inquiry is being experienced 
for cinder forge at 42s. 6d., and also for part-mines at 45s. to 46s., 
but all-mines are only inquired for in a hand-to-mouth fashion, and 

roducers have difficulty in obtaining the current quotations of 
Bee. to 60s. for ordinary all-mines, and 75s, to 80s. for best. For 
chilled roll making and a few other special purposes cold blast iron 
is being sent away from furnaces occasionally only and in limited 
parcels, and for this high-class quality £4 15s. to £5 is still quoted. 

The new erection on the side of the Great Western line near 
Stafford-road locomotive sheds, Wolverhampton, constructed for 
unloading coal from railway wagons and tipping it on to engine 
tenders, has now been put into operation. It is constructed to 
accommodate about a dozen 20-ton trucks of coal at a time, each 
to be emptied into half-ton trolleys before tipping on to ihe 
wagons, and all the trucks are propelled by an engine in and out 
of position. The building is a substantial one, with a double set 
of rails, and fitted with mess-rooms and other offices. The new 
method is in place of an old crane stage, and will save expense by 
dispensing with mechanical lifting. Another similar stage is con- 
templated at Oxley siding. ; 











NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 

Manchester.—The early part of the week still saw this city and 
district in holiday mood. In many shops belated repairs were 
being carried out with a view to an early start being made. The 
attendance on ’Change on Tuesday was fairly good, and both buyers 
and sellers were well represented. Great satisfaction was expressed 
at the fact that a goodly number of locomotives had been placed in 
the Lancashire district, although some of the information given in 
the columns of the daily Press had a savour of antiquity. Still, 
it is known that a large number of orders have been, and are 
being, given out, so that there is every prospect of a busy period 
in this particular department. The demand in the textile 
machinery branch is also excellent, and as machine tool makers 
continue well employed it justifies the favourable returns of 
employment which are officially given in the engineering trade 
generally. This, no doubt, is justified to some extent, a more san- 
guine tone prevailing arding the course of crude iron, although 
it cannot be said there is at present any apparent ground for it. 
Prices, on the other hand, especially for Scotch pig, have had a 
lower tendency, and there has also been some weakness in the 
warrant market. English brands show little change, and list 
prices are ape well adhered to by the makers, although in 
second hands orders can be put through at under official figures. 
Quotations : Lancashire No. 3 foundry, 53s.; Lincolnshire, 50s. 6d.; 
Derbyshire, 52s. to 52s. 6d.; Staffordshire, 52s.; Middlesbrough, 
open brands, 53s. 10d. to 54s. Scotch: Gartsherrie, 55s. 6d.; 
Glengarnock, 53s. 6d.; Exlinton, 53s.; Dalmellington, 52s. 6d. 
delivered Manchester. For delivery Heysham: Gartsherrie, 
53s. 3d.; Glengarnock, 51s. 9d.; Eglinton, 51s.; Dalmellington, 
50s. 6d. East Coast hematite, 54s.; West Coast, 56s.; No. 3, 
G.M.B., 45s. 6d. f.o.t. 

r- iron is steady for Derbyshire, makers of which appear to 
be well engaged forward. Lincolnshire, 45s, 6d. Manchester, 
and 46s, 2d. equal to delivery Warrington ; Derbyshire, same 
delivery, 48s. 

Finished iron very quiet, hoops being easier, and in some cases 
lower. Crown bars, £6 5s.; hoops, £7 ; sheets, £7 5s. 

In steel English billets are a turn lower at £4 2s. 6d. to £4 5s., 
with no German on offer ; and hoops, £7 5s.; boiler plates, £6 to 
£6 2s. 6d. delivered Manchester. 

Manufactured copper rules dull. Sheets, £79 to £81 per ton; 
seamless ie x tubes, 10}d.; brazed, 10d.; brass tubes, 8d.; 
condenser, 8d. to 9d.; brazed brass, 84d.; rolled brass, 6jd. to 
7}d.; brass sheets, 7#d. to 8d. per lb. 

In coal there has been a very quiet time, most of the collieries 
both in East and West Lancashire having been closed all last 
week, and work is only just. being resumed. Best coal is very 

uiet, but slack is still held for full rates. On shipping account 

there is some slackness manifest. Best house coal, 13s. to 14s.; 
medium, 12s, to 13s,; common, 9s. to 10s.; best steam and forge 
coal, 8s, 3d. to 8s, 9d.; best engine fuel, 7s. 9d. to 83. 6d.; 
best slack, 7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s, to 
5s. 9d. at the pit. Screened coal, 9s. 9d. to 10s.; unscreened, 
9s. 3d. to 9s, 6d. delivered Manchester Ship Canal. 

The visit of the Manchester Association of Engineers to Ports- 
mouth has now been fixed for Friday, 7th July. The ay | 
leave Manchester shortly after 11 a.m., and on arrival at 
mouth will proceed to the Isle of Wight, where hotel accommoda- 
tion will be reserved. On the following Saturday the members will 
return to Portsmouth for inspection of the dockyard, on the cem- 
pletion of which they will return to the Isle of Wight, where lun- 
cheon will be served. The return journey to Manchester will be 
made on the following Monday morning, and will be so arranged 


will- 
orts-- 








that the party will be able to break it in London, where a stay can 
be made for a few hours, finally coming back to Manchester by the 
6 o’clock express, 

Barrow.—Basiness in hematite pig iron is still very quiet, but 
the market has not further deteriorated and there is a steadier 


feeling all round. Indeed, to some extent, there is a better spirit 
as to the early futare, and in the meantime it is not thought 
necessary to blow out or damp down any of the 33 furnaces now 
in blast. Much, of course, depends on the requirements of steel 
makers, The open market is quiet, and the orders which are 
being placed do not represent a big bulk of metal, while the orders 
in hand are not considerable, Stocks of iron in makers’ hands are 
not large, although they are somewhat fuller than they were some 
time ago. Warrant iron shows a decrease this week of 400 tons, 
and stocks in warrant stores stand at 21,295 tons. Prices are 
steady at 57s. 6d. for makers’ iron net f.o.b., and 55s. 74d. for 
warrant iron net cash sellers. Business in forge and foundry sorts 
is very small, and in charcoal iron a moderate inquiry is reported. 

Good average parcels of native iron ore are selling at 8s. 6d. to 
9s. 6d. per ton net at mines, with 13s, 6d. for best sorts ; 14s. 6d. is 
about the ruling price of Spanish ores of 50 per cent quality. 
ae ores are being used with satisfactory results at Cumberland 
works, 

Steei makers are not so well off for orders as they were some 
time ago, and business in heavy steel rails, which has been the 
most active department of the steel trade for a long time past, is 
but indifferently fed with orders at present. The mills, however, 
are working full time, and it is expected that although the orders 
in hand are small, some good business will soon come to hand on 
home and colonial account. 105s. is still the price for ordinary 
heavy sections net, f.o.b. Light rails are quiet, and colliery 
sections are seldom booked. In the Cumberland district a fair 
business is being done in tin bars, and occasionally orders come to 
hand for steel sleepers for export. Ship plates and shipbuilding 
steel generally are quiet. 

Shipbuilders are still without new orders, and marine engineers 
are very quiet. 

Shipping is quiet at West Coast ports. Last week the exports 
totalled at 11,499 tons, being made up of 4875 tons of iron and 6624 
tons of steel, in contrast with 19,035 tons in the co: ling 
week of last year, a decrease of 7536 tons. The aggregate ship- 
ments this year have reached 394,355 tons, in contrast with 
348,321 tons in the corresponding period of last year, an increase 
of 46,034 tons. Freights are low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal trade continues somewhat quiet, in 
spite of the Whitsuntide holidays having been unusually extended. 
Even when the pits did open, the miners, in some quarters, showed 
no great eagerness to resume. Although business done in all 
departments has consequently only been moderate, the stoppages 
had the effect of reducing stocks. In house coal the de con- 
tinues light, both on metropolitan and Eastern Counties account, 
while the local requirements are not up to the average. t 
Silkstone, which forms a very small =— of the output, is now 
quoted at 11s. to lls, 3d. per ton, but more business is done in 
secondary qualities, which can be had at about 9s. perton. In 
Barnsley house, although quotations go up to 9s. 6d. per ton for 
the best qualities, a very good coal of this sort can now be had 
at 9s. per ton and even cheaper. 

Steam coal continues in a satisfactory condition, the principal 
business being on account of railway and other contracts. At the 
same time, the weight of coal sent to Hull and Grimsby for exporta- 
tion is not quite up to what is expected, and the Baltic ports are 
taking less than the coalowners looked for. Anything like a 
settled condition of affairs in Russia would soon cause the Baltic 
business to improve. The steam fishing trawlers at both Hull and 
Grimsby continue to take heavy tonnages, while the contracting 
collieries are making good deliveries to various railway depéts at 
8s. to 83. 3d. per ton. Steam coal for shipment keeps about 8.s 
per ton at the pits. ‘ There is very little doing at present in gas 
coal, and the requirements of gas companies and corporation gas 
departments are in several instances not up to°the prescribed 
weights. A few new contracts in which local coalowners are 
interested have been placed with varying results, but practically 
former quotations remain unaltered. 

The trade in slack and smudge for steam generating Lage 
retains the features already noticed. Owing to the holidays the 
Lancashire cotton mills have been receiving decreased weights, 
but normal conditions are now being returned to, the cotton trade 
being very busy. A similar remark, however, does not apply to the 
Yorkshire woollen districts, where affairs have ‘‘ eased off” consider- 
ably, and much smaller deliveries are adequate for existing needs. 
For coke there is a fairly general demand, but there are evidences 
that the output is more than equal to what is required. North 
Lincolnshire and Derbyshire are still taking good weights, but 
more is offered than the market can do with. Prices, however, are 
fairly well maintained. 

In the heavy industries at the East End a more confident feeling 
prevails, More labour is being employed than for i 
and the general impression is that trade is improving in nearly all 
directions. The larger firms, of course, are the first to feel the 
benefit of the advance, but the turn of the smaller establishments 
is certain to come ere long. One of the departments of the heavy 
trades in which business is decidedly looking up is that of steel 
castings and forgings. Orders have recently been received, not 
merely on account of shipbuilding yards for cranks and propeller 
shafts, but also for engineering purposes. Increased work is also 
reported in the railway material trade, more especially for tires 
and axles. The heavy orders recently reported to have been 
placed in this country for Japanese railway material have not come 
to Sheffield to the extent anticipated, but a fair share of the work 
has found its way into the city and district. 

In military material further orders are much needed in the 
armour plate mills, in which the last orders from the Admiralty 
are now being completed in the finishing shops. There is no indica- 
tion as yet of the placing of fresh work, to which reference was 
made last week ; but it is expected that local firms will be asked 
to tender in the course of a week or two. The orders for projec- 
tiles, which were referred to in last report, are not large enough 
to employ that department very long, but others are expected to 
follow. A good deal of work is at present proceeding on naval 
armament, as well as on account of the new field artillery. 

In the iron trade affairs continue very much as mentioned last 
week. Business is very quiet, and the concessions made for some 
classes do not appear to stimulate much forward ordering. In the 
steel trade the principal work continues to be the manufacture of 
the new high-speed and heavy cutting tool steels. A considerable 
demand is experienced for the various classes of steel used in 
motor manufacture. The cycle trade, judging by the orders 
placed for steel on this account, cannot be unsatisfactory in several 
centres of cycle production. Complaint is still heard of the diffi- 
culty of obtaining supplies of certain classes of Swedish steels. 
It is explained that in the Swedish districts the works have been 
practically idle from long-continued drought. This has affected 
the produétion so seriously that orders placed in September last 
have not yet been fully completed. 

There is no improvement to report in the. lighter trades of the 
city. The holidays were unusually long, and even when the works 
re-opened full employment was by no means.the rule. Manu- 
facturers state that their warebouses are fairly. well stocked with 
most kinds of goods, both in the rough and finished state, and so 
long as this is the case there is not much likelihood of new work 
being largely given out. The call at present is mainly for case 
goods adapted for competition prizes, wedding presents, and 
similar exceptional purposes, the ordinary run of goods for every- 





636 


THE ENGINEER 


Jone 23, 1905 





-_——__ 





day business being very depressed. So much is this the case that 
travellers have been restricted to certain journeys, finding the 
home trade too languid to justify their calls in the ordinary course. 
In some instances recently one or two good orders have been 
received on foreign and colonial account. The South African 
market has produced some very fair lines in electro-plate, a satis- 
factory feature of the work recently placed being that it is of a 
superior quality to what has hitherto been ordered. The South 
African market has been a long time in showing signs of revival, 
and several of our manufacturers are gratified at the brighter 
prospect they now think lies before them. 

The date of the visit of the King and Queen to Sheffield, origin- 
ally fixed for Tuesday, July llth, has now been altered to 
Wednesday, July 12th. Arrangements are being vigorously pro- 
ceeded with for decorating the streets on the line of the Royal 
progress, The visit to Vickers, Sons and Maxim’s works at the 
ne promises to be a most interesting feature of the great 
event. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

A MORE encouraging report can be given this week respectin; 
the iron and allied trades than has So forthcomi ior aoe 
time. Improvement is noticeable in several branches, and the 
revival of business which has been experienced in other districts is 
being felt in this. The North of England would, in ordinary cir- 
cumstances, have been almost the first to profit by more active 
trade, but the speculative operations which have been in progress 
since the early autumn of last year have hampered legitimate 
busioess, and even yet the effects are being felt, as there is a 
legacy of nearly half a million tons of Cleveland pig iron left in the 
public warrant stores, for which a market will have to be found. 
It is in the hands of those who engineered the ‘‘squeeze” which 
has done so much harm’to the trade, and no one, either maker or 
merchant, will do anything to assist the speculators to unload. 
Producers have their own output to get rid of, and as they are 
making more than the market at present requires, itis not to their 
interest that the warrant iron should come on to the market. 
That being so, they keep their prices at figures which do not 
render it more advantageous to buy warrant iron. 

The holders of Cleveland warrants have evidently reduced their 
prices as iow as their circumstances admit, and thus they have been 
kept at 45s. 6d. per ton all this month, but what they are going to 
doin the future is the disturbing influence in this market. It was 
believed that there would be a severe contest between them and 
the makers, each endeavouring to undersell the other. But it is 
now thought that this is not their intention. Theyare asking as little 
as they can afford to take without loss to themselves, and probably 
they will keep warrants at 45s. 6d. for six weeks or two months 
more, Asa matter of fact, it would not surprise traders if the 
speculators held to their warrants till the usual autumn rise sets 
in, though the expense of holding will be considerable. However, 
with such.a heavy stock as nearly half-a-million tons, almost any- 
thing is possible, though it is held by a syndicate and not by 
isolated speculators,.and ordinary consumers cannot see their way 
to buy otherwise than for early delivery, more especially as Cleve- 
land pig iron continues to go into the public warrant stores, and 
the increase is expected to go on for some weeks yet. The syndi- 
cate of speculators have now.to buy up at 46s. 6d. any odd 
warrants that come upon the market, otherwise’ they would 
perhaps be sold at less, and that might have the effect of weaken- 
ing the warrant market generally, which is not a circumstance that 
the speculators desire to see. For that reason they do not com- 
pete strongly with makers, and press warrant iron for sale. 

Nearly all the business in Cleveland iron is being done by the 
makers, and consumers prefer to buy iron from them rather than 
from the warrant stores, as the prices are pretty nearly equal, for 
when they purchase makers’ iron they know the brand that they 
are getting, whereas when they purchase warrants they have to 
take any G.M.B. brand. The makers’ quotation for No. 3 Cleve- 
land pig iron has all the month been at 45s. 6d. per ton, or the 
same as the cash price of warrants. No. 1 isat 47s., No. 4 foundry 
at 43s, 3d., No. 4 forge at 42s., mottled at 4]s. 6d., and white at 
41s. per ton, the lower qualities thus keeping relatively cheaper 
than No, 3, though they are less plentiful ; in fact, the output is 
small, as also is the stock. 

The hematite iron market continues weak, but it is not easy to 
recognise the reason for this; indeed, the reasons are rather in 
favour of quotations being higher, especially as ore is becoming 
dearer, and there is some improvement in the steel trade, which is 
the chief consumer of hematite iron. Mixed numbers are at 54s. 
per ton both with producers and merchants. No. 1 is at 54s. 6d., 
and No, 4 at 5ls. 6d. per ton. Most merchants have put up their 
quotation for Rubio ore to 15s. 9d. per ton, c.i.f. Tees or Tyne, 
but it cannot be said that this has yet been paid, for consumers 
have contracts arranged for supplies to cover nearly ail next 
quarter’s consumption. 

The exports of pig iron are improving from the Cleveland 
district ; indeed, they have not been so good in any month since 
last August as they are this month. Makers are getting back the 
trade of their old customers, and shipments have increased very 
considerably to Scotland and Germany. Within the last few days 
some substantial orders have been received by Cleveland makers 
from German consumers, but, as a rule, Cleveland prices are not 
yet low enough to compete with most native iron. The exports of 
pig iron from Cleveland this month have reached 60,994 tons, as 
compared with 48,400 tons last month ; 54,363 tons in June last 
year ; and 79,256 tons in June, 1903. The stock of Cleveland iron 

n the public stores still increases, and it is held that the produc- 
tion yet exceeds the consumption. The syndicate have to buy up 
the warrants that are being made, and they are thus far from being 
out of the wood. The stock held by Connal’s on the 2Ist was 
494,220 tons, or 6770 tons increase this month, as compared with 
90,000 tons last month. 

Manufacturers of finished iron and steel give more encouraging 
accounts of business, and take sanguine views of the early future, 
They believe in prices moving up for their produce, at the same 
time that they get cheaper pig iron. It is noticeable that the rates 
for finished iron and steel have not declined in sympathy with the 
fall in pig iron prices; but it is to be remembe: that neither 
finished iron nor steel quotations went up when pig iron became 
dearer. There is decidedly more inquiry for rails and chairs, the 
former chiefly on export account, a the latter on home account, 
For heavy steel rails at least £5 5s, net must be given, and for 
cast iron chairs the founders do not go below £3 10s. net, and the 
position of producers is better now that cheaper pig iron can be 
got. For steel ship plates the demand is somewhat better, as it 
also is for boiler plates, and the works producing these are ve 
regularly employed ; therefore the = of steel ship plates is 
maintained at £5 17s. 6d.; of steel boiler plates at £6 17s. 6d.; 
and of iron ship plates at £6 2s, 6d., all less 24 per cent. f.o.t. For 
steel ship angles manufacturers are getting £5 10s., and iron ship 
angles are at £6 7s. 6d., both less 24 per cent. The bar mills are 
kept well occupied, and the price of steel bars is maintained at 
£6 5s., while for iron bars £6 7s, 6d., both less 24 per cent., is the 
figure. 

A slight improvement in shipbuilding is to be reported, and work 
at the yards is actively carried on—in fact, the Boilermakers’ and 
Iron and Steel Shipbuilders’ Association reports that there are 
fewer unemployed on their funds now than has been the case at 
any time during the last twelve months. Odd orders for new 
steamers continue to be received. The Tyne-Tees Shipping Com- 
pany has given an order to Palmer’s Shipbuilding and Iron Com- 
pany for a passenger steamer, to run between the Tyne and 
London. Saturday last was a busy day for ship launches on the 
North-East Coast, there being seven—five on the Tyne and two at 
West Hartlepool. 

There are more favourable indications to be reported in the 





engineering industry, and prospects are regarded as encouraging. 
Messrs. Robert Stephenson and Co., Limited, Darlington, have 
secured an order for twenty-two compound passenger engines and 
tenders for the Buenos Ayres and Rosario Railway ccm They 
have also on hand contracts for locomotives for the Argentine 
Transandine railways and for locomotive boilers for the Indian 
railways.” 

A deputation of the Canadian Manufacturers’ Association, which 
is visiting the various industrial centres of the United Kingdom, 
will go through the Newcastle district on July 4th, on the invita- 
tion of the Chamber of Commerce. The directors of the Newcastle 
Exchange will entertain them at luncheon, after which they will in- 
spect Elswick, Palmer's, and other large shipbuilding and engineer- 
ing establishments on Tyneside. 

The steam coal trade continues to show considerable activity, 
but there is little animation in other branches, the slowest business 
being reported in gas coal. Sellers are able to realise 93. 44d. per 
ton for best steams, and 8s. 6d. for seconds, while ordinary smalls 
are at 4s, 9d. For best gas no more than 8s. can be got. A con- 
tract for 45,000 tons of South Hetton gas coal has been arranged 
with the Rochester Gas Company, delivery to extend over the next 
twelve months, and the price works out to 7s. 6d. per ton f.o.b, 
Foundry coke is at 16s, 6d. per ton f.o.b., and medium furnace 
coke at 15s. 6d., delivered at the works on Tees-side. The small 
amount of coke that is being imported from Germany has practi- 
cally no influence on the market. No one seems to believe that 
the Germans will continue to dump their coke intoCleveland. It 
is said that it is not a profitable business for them, and consumers 
in Germany complain about their coke manufacturers supplying 
English buyers at rates considerably below those charged to native 
consumers, They assert that the German coke people are cheapen- 
ing the production of British iron and steel, and thus making i‘ 
harder for the German prod s to pete. After trying the 
German coke in the blast furnaces of Tees-side, the ironmasters 
who have bought it speak well of it. The quality is irreproach- 
able, more than equal to the medium Durham coke; it is very 
suitable for use in the blast furnaces, being hard and containing 
no more than 7 per cent. to 8 per cent. of ash. Durham coke is 
no cheaper, and consumers have to pay 15s. 6d. per ton for average 
qualities delivered at the Tees-side furnaces. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Scotch iron trade has been quiet throughout the week, and 
there does not at present seem much prospect of an early improve- 
ment. No doubt there are good contracts running in many of the 
works, but the fresh business coming forward is limited, and the 
market is in a lifeless condition. There is practically no speculative 
business doing in warrants, and consumers are purchasing raw iron 
only to the extent of their more pressing wants. It is understood 
that the great bulk of the warrants in circulation is in the hands 
of a very few individuals, who are believed to be holding them in 
the expectation of receiving higher prices later. The result is 
that the market has been very steady, but with only a small 
quantity of iron changing hands. 

Basiness has been done in Cleveland warrants at 45s. 54d. and 
45s, 6d. cash, the latter price being also paid for delivery in seven 
days, and 45s. 8d. twenty-three days, the price for one month 
being also 45s, 8d. Scotch warrants are quoted 49s. 44d., Cumber- 
land hematite 55s. 74d., and standard foundry pig iron 44s. 3d. 
per ton. 

Since last report 100 tons of ordinary iron have been withdrawn 
from the Glasgow warrant stores, where the total stock now 
amounts to 25,329 tons, of which 17,888 tons are ordinary pig iron 
and 7441 foundry qualities. 

The output of pig iron in Scotland is steadily maintained, there 
being 85 furnaces in blast, compared with 86 this time last year. 
Of the total, 41 are making hematite, 38 ordinary, and 6 basic iron. 

The prices of Scotch makers’ iron are comparatively steady. 
G.M.B., No. 1, is quoted at Glasgow, 53s. ; No. 3, 50s.; Carn- 
broe, No. 1, 55s.; No. 3, 51s.; Clyde, No. 1, 57s.; No. 3, 52s.; 
Gartsherrie, Nos. 1, 57s. 6d.; No. 3, 52s. 6d.; Summerlee and 
Calder, Nos. 1, 57s. 6d.; Nos. 3, 52s, 6d.; Langloan, No. 1, 60s.; 
No. 3, 53s.; Coltness, No. 1, 63s. 6d.; No. 3, 53s. 6d.; Glengar- 
nock at Ardrossan, No. 1, 58s.; No. 3, 52s.; Dalmellington at Ayr, 
No. 1, 54s. 6d.; No. 3, 49s.; Eglinton at Ardrossan or Troon, 
No. 1, 52s. 6d.; No. 3, 50s.; Shotts at Leith, No. 1, 58s.; No. 3, 
53s.; Carron at Grangemouth, No. 1, 58s.; No. 3, 53s. per ton. 

There has been a further decline of 6d. per ton in the price of 
Scotch hematite pig iron, which is now quoted by merchants 
58s, 6d. per ton for delivery at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8083 tons, compared with 5322 in the correspondi 
week of last year. There were despatched to the United States 7' 
tons, Canada 195, South America, 380, India 40, Australia 810, 
Italy 110, Germany 365, Russia 250, Holland 185, Belgium 5, Spain 
and Portugal 200, China and Japan, 171, other countries 787, the 
coastwise shipments being 3885 tons, compared with 2254 in.the 
corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to tons, compared with 6584 in the corre- 
sponding week last year, showing an increase of 2624 tons. The 
total imports for the year to date are 213,308 tons, being 30,719 
tons less than in the same period of 1904. 

There is practically nothing new to report with reference to the 
position of the finished iron and steel trades. Generally speaking, 
there is a fair amount of work on hand, and the fact that the 
annual trades holidays are approaching, gives a semblance of 
activity, owing to the necessity of hurrying forward work which 
requires to be finished. Both the home and foreign inquiry for 
finished iron and steel are quiet. There is a great lack of new 
enterprise just now on anything like a large scale, such as would 
be likely to require considerable quantities of material. 

The volume of business in the coal trade, so far as can be 
ascertained, is not unsatisfactory. The past week’s coal shipments 
from the Scottish ports aggregated 255,382 tons, being 9006 more 
than in the corresponding week of last year, and the total exports 
for the year to date are 362,841 tons more than in the same period 
of 1904. Prices of coal are nominally unchanged since last week, 
and the inland demand, both for house coal and coal for manu- 
facturing purposes, is fairly active for the season. The colliers are 
working with great steadiness, and there are no labour disputes of 
any consequence. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I AM told by one of the oldest and most intelligent of working 
colliers that there is trouble ahead in the coalfield. Some of the 
leaders of the colliers have warned the men to be prudent, and 
the necessity for this will become more apparent as the year comes 
toanend. ‘‘The big fight,” he added, ‘‘is to be for the mini- 
mum, and this will begin, in all probability, as the present arrange- 
ment between coalowners and men ends,’ 

Miners’ leaders are firm in their support of amlnimum. Coal- 
owners, while jing to the old principle of the Sliding Scale— 
that of a just division of profits upon an ascending market—yet 
contend that there is a level below which coal working becomes a 
loss, and it would be then better to let pits remain idle than to 
work, Arguments po and con. willsoon figure on the question, 
and meanwhile the coal trade has entered upon — times, 
the chief animation being in small steam. t Cardiff 
and Newport the leading complaint of late is that small steams are 
both scarce and dear. This is telling upon the patent fuel trade, 
and values are advancing. There has been an appreciable im- 


provement at Cardiff in the arrival of tonnage, and some days , 





have witnessed a large despatch. On Saturday 10,000 tons went 
to Colombo. This week opened with the glearance of thirty-two 
steamers, and some notable cargoes, such as 5700 tons to 
Alexandria ; one of 5200 to Marseilles, and a second of 3300 tons ; 
5150 to Teneriffe ; and 4500 tons to Rio. There were, however, 
five vessels despatched in ballast which had brought in potatoes 


or pitwood, 

, ee on ‘Change this week are that the situation is slightly 
better, but that there is room for greater improvement. Best 
steam and best seconds are in fuller request for prompt shipment ; 
dry and semi-bituminous show little change, and house coal at times 
is in very slight request, and now only exceptional briskness is 
a until the autumn. 

he Merthyr Maesteg notices have been withdrawn, Only one 
contract of note has been recorded as “an offer,” and this for 
India, Prices are about the same as last week, and would appear 
to be fixed from 12s, 6d. to 13s, best steam, though it is stated that 
sales have been effected for 12s. 3d., but of this I have no official 
warranty. The closing figures quoted on ‘Change are as follows :— 
Best steam, 12s. 6d. to 13s.; best seconds, 12s. to 12s. 3d.; seconds, 
lls. 6d. to 11s. 9d.; drys, 11s. 6d.; best smalls, 8s. 9d. to 9s.; best 
ordinaries, 8s. 3d. to 8s. 6d.; seconds, 7s, 6d. to 8s.; inferiors, 
from 7s. Monmouthshire semi-bituminous, best large, lls. 3d. to 
lls. 6d.; best ordinaries 11s. to 11s. 3d.; seconds, 10s. 3d. to 
103. 9d. House coal, best, 14s. 9d. te 15s. 3d.; best ordinaries, 
12s, 6d. to 13s. 6d.; seconds and other kinds, 10s, 6d. to.1ls.; No. 3 
Rhondda, 13s. 9d.; brush, 11s. 9d.; small, 10s.; No, 2 Rhondda, 
9s. 9d.; through, 8s. 3d. to 8s. 6d.; small, 7s. to7s. 3d. Patent fuci, 
123, 6d. to 13s. 6d. In some cases, owing to scarcity of smai! 
steam and dearness of pitch, 14s. is quoted. Coke, 16s, to 21s. 6d.; 
pitwood slightly weaker, 18s. 6d. to 18s. 9d. 

In the Cardiff freight market Genoa has begun to figure, 7s, is 
being paid for Cardiff loading, and 7s. 14d. Swansea. Early in the 
week four vessels were booked with close upon 16,000 tons. In 
respect of imports, Cardiff has little cause of complaint, thirty. 
three vessels came in on Monday, seven with pitwood, 

In connection with the Welsh coal trade it is gratifying to note 
from official returns of the Chief Mines Inspector, a decrease in the 
number of accidents in collieries, The total number reporte:| 
during the year in Cardiff district was 363, of which 136 proved 
fatal to 137 persons. The chief causes given were explosions, 
5 injured ; falls in mines, 64 killed, 122 injured ; shaft accidents, 
5 killed, 6 injured ; miscellaneous underground. accidents, 45 
killed, 84 injured ; total underground, 117 killed, 217 injured ; on 
surface, 20 killed, 29 injured. Taking the quantity of minerals 
raised, the returns indicated that 18,036 tons more per life were 
raised than in 1903. 

The inspector comments most favourably upon the ambulance 
work done in the district, a large number of officials and workmen 
having taken certificates for rendering first aid. but there was one 
colliery employing 2000 men where no official or workman was 
qualified, and this was regrettable. 

In the Swansea district owners of best anthracite are well hooked 
for a couple of months ahead, and higher quotations are likely. 
Steam coals are quoted at 12s. to 12s, 6d., No.3 Rhondda 
13s. 6d. to 14s.; best anthracite, 19s.; seconds, 16s,; other varieties 
as follows :—Big vein, 11s. to lls. 6d.; red vein, 93. 9d. to 103. ; 
cobbles, 15s.; nuts, 16s. to 17s.; peas, 1ls.; culm, 5s. 9d.; duff, 
3s. 6d. The patent fuel is brisk ; 15,000 tons left last week, prices 
lls, 6d. to lls. 9d. Cardiff is sending large cargoes to Bermuda. 

The decline in imports at Swansea cm May came under 
notice at the Harbour Trust meeting on Monday. The items 
were as follows:—In copper ore, 2000 tons; calamine, 1500 tons ; 
pig iron, 5000 tons; wood goods, 7000 tons ; pyrites, 3500 tons. 

Exports were about the same as in corresponding month. Doubt- 
less busy months ahead will make up for temporary decline in 
imports. 

The buoyancy in iron, steel, and tin-plates continues, Four 
vessels with iron ore came to Cardiff on Monday, three from 
Bilbao, and one from Castro ; chief ete. Messrs. Crawshay 
and Guest, Keen and Co. Last week Ebbw Vale figured largely. 
The large Bessemer works are all in full work. Dowlais is 
preparing extensively for enlarged operations. The make of 
rails last week was again a e one. Wales has little reason 
for complaint in respect of its rail trade for home, foreign, and the 
Colonies. The old grievance in respect of bars and the importation 
from Germany continues, and tells severely. This was emphasised 
at the meeting of the Ebbw Vale shareholders held in London. 
In the report just issued, it is stated by the chairman that the work- 
ing of the iron and steel works had been disappointing. They 
were employing from 3400 to 3500 men. In 1892 their output of 
pig iron was 122,000 tons; in the year just ended 220,226 tons ; of 
finished steel the output in 1892 was 80,000 tons ; in the past year 
156,220 tons ; but with all these elements of success they had made 
no profit. They had kept their trade, and their connections, found 
employment for their workmen and the daily bread of 20,000 
people, but though no money was lost, sag Kr made no profit. 

n an able summary of the situation, the chairman explained the 
reason of the unsatisfactory state of things as due to the foreign 
competition in the trade, and this by the bounty system, Germany, 
for instance, selling steel at home for £5 10s. per ton, but exporting 
it at £45s, If the English manufacturers were able to get one- 
third of such bounties they would have a very good return for 
shareholders. In conclusion, it was added that there were indica- 
tions of improvement. The condition of trade was better than it 
had been for some time past. The report at the close was passed, 
and directors re-appointed. The collieries were shown to be in 
satisfactory condition, and had consistently paid a dividend for 
twenty-five years. Coke ovens progressing well, 

In the matter of rails Welsh ironmasters have secured substantial 
portions of the New Zealand order for 13,000 tons at, it is reported, 
£5 6s. 3d. Considerable cargoes have been sent lately to India, 
China, and Japan, and last week a cargo of 1720 tons left New- 
port for Rio and Santos and Pernambuco ; steel sleepers are in 

uest for West Africa, Home requirements of steel rails 
principally have been on Great Western Railway account. Im- 
portant supplies of bars continue from Newport to Lydney, and 
this week 2404 tons steel bars came to Newport from Rotterdam, 
and 300 tons rails from Littlehampton. 

In the Swansea Valley after the holidays increased activity took 

lace, yields of blast furnaces large, and the demand for steel bars 
S been well maintained. An additional Galloway boiler has been 

ut up at Baldwin Works. At the Mannesmann tube works there 
is no falling off in make, and this has now lasted some time, In 
all directions mills are busy, and the associated industries of the 
Valley remain in excellent form, copper and spelter works in 
particular. 

On ’Change, Swansea, mid-week, pig iron was reported steady 
and unaltered, with increased deliveries making up for holiday 
arrears, Scotch and hematite show a small decline in price. 
Finished iron and steel quotations remain. In tin-plate little fresh 
business doing, buyers holding off for lower prices. Last week 
shipments were 58,477 boxes ; received from works 61,805, leaving 
240, 354 in stock. Closing quotations :—Glasgow pig iron warrants, 
49s, 6d.; Middlesbrough No. 3, 45s. 6d.; hematite, 55s. 6d.; 
Welsh merchant bars, £5 17s. 6d.; sheet iron, £7 12s. 6d.; steel 
sheets, £7 10s. to £7 12s, 6d.; steel rails, heavy, £5 5s. to £5 10s.; 
light, £6 5s. to £6 10s. Bessemer steel tin-plate bars, £4 5s. 
Siemens best, £4 6s. 6d. Tin-plates: Bessemer steel cokes, 
lls, 6d. to 11s. 74d.; Siemens coke finish, 11s. 74d. to 11s, 9d.; 
ternes, per double box, 28 + 20C., 21s., 22s. to 24s, 6d.; best 
charcoal, 13s, to 13s, 3d.; big sheets for galvanising, 6ft. by 3ft. by 
“ne ton, £8 5s. to £8 7s. 6d.; finished black plates, £8 8s, to 


Block tin is quoted at £138 15s.; spelter, £24 5s.; lead, £13 5s. ; 
copper, Chili bars, £65 17s. 6d. Iron ore, rubio, 14s, 

e Lianerch Explosion Fund trustees have now £17,500 to their 
credit in the bank, and at the last here resided over in 
Newport by Alderman Mordey, it was sta t when all the 
liabilities were cleared off they would have about £20,000. 
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There are hopes of an amicable ending of the coal trimmers’ 
dispute at Cardiff. 

In addition to the motor developments I have noticed lately as 
projected for Wales, the Great Western will run services to Tenby 
and surrounding district. During the summer months five motor 
rail trains will run daily each way between Tenby, Srnadlompent, 
and Pembroke Dock, and on Mondays as far as Whitland. orts 
are also likely to be made at Porthcawl. Between Neath, 
Aberdulais, and Briton Ferry services are ed, and between 
Hirwain and Swansea. This should include Aberdare, it is 
sugges’ . 

F ithe Madrid patent fuel contract for 20,000 tons has, it was 
reported on ’Change, Cardiff, this week, been secured by Morgan, 
Wakley and Co, at 188, 1d. par ton c.i.f. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

(HE position all round remains satisfactory in the iron and steel 
industries over here, and the amount of fresh work secured 
remains pretty large, in spite of a certain quietness that is now 
prevailing in some branches. 

in the Silesian iron trade no alteration has been noticeable during 
the week, salesin pig iron being rather extensive, while a regularand 
normal business is being done in malleable iron. Both plates and 
sheets continue in good inquiry, but in the girder trade a falling 
off in d d is p tible. The large iron dealers in Upper 
Silesia have commenced the formation of a sort of convention ; 
there is one in Gleiwitz already, and Kattowitz and Konigshiitte 
will follow.’ As soon as the organisation has been carried out in 
the large towns, a convention for the whole industrial district of 





Silesia is to be formed. The Kattowitz dealers recently raised the | 


price for girders to m. 140 p.t, 

Compete few fresh orders have been received on the 
Rhenish-Westphalian iron market in the course of the past week ; 
still, the majority of the works are in brisk employment. The 
steel works, be een, are exceedingly well engaged, and in a 
number of instances have been compelled to ask a three months’ 
term of delivery. Bars and plates, as wel! as sheets, are in strong 
request. In raw material there has been much strength shown 
lately ; stocks decrease. Both iron ore and pig iron have been in 
very good call, and deliveries exceed those in the previous years, 
being about as high as in 1899 and 1900, when the iron trade had 
reached its climax. Figures for export show that the tendency was 
in an upward direction. 

The union of German wire nail manufacturers will be dissolved 
on the Ist of July. The formation of a new convention, that had 
been contemplated, was frustrated oy the somewhat exacting 
claims of a South-West German works. Itis, however, not unlikely 
that the larger mills of Rheinland- Westphalia and Silesia may join 
later on. 

From the Silesian coal market somewhat urfarourable statements 
have been received ; there is comparatively little life stirring at 
present, and coalowners are looking forward to the increasing 
demand from Austria-Hungary which the next weeks will probably 
bring. Coke is in regular and strong demand, and this has tended 
to maintain the firm position of prices. 

There was but a very moderate business done in house coal on 
the Rhenish-Westphalian market, but engine classes of fuel are in 
satisfactory d d, the t y being rather upwards, 

All through last week the condition of the Austro-Hungarian 
iron market has been favourable on the whole. Forge and foundry 
pig sell briskly, the last-named sort especially has been in very 
strong request, but basic also shows more life now, and scrap iron 
improves in demand. Of the manufactured iron indus fair 
accounts are likewise given, girders and sectional iron being in 
lively request, 

Bars are in moderate demand, and so are sheets, whereas heavy 
plates have met with improving inquiry. 

The bridge-building establishments are likely to be strongly 
occupied during the remainder of the year, as about ten bridges of 
more or less heavy dimensions will be given out. Last year’s require- 
ments for the Alpine railways were, of course, much beavier ; still 
the orders now offering will keep the shops well engaged during 
the winter months. 

Coal sells briskly in Austria-Hungary, and coke is in rising 
demand, while sales in Bohemian brown coal during the week now 
past left much to be desired, and afurther decrease is apprehended 
unless an agreement be soon arrived at, for the private shipping 
company has raised the freights for coal to Germany 10 per cent. 
from June lst, making low water and raised wages the cause for 
this advance, The Elbe traffic in May of the present year was 
— than in the same month of the two preceding years. 

n the Belgian iron industry the disproportion between the 
prices for raw material and those for finished articles is becoming 
more marked every week, because the former have shown a decided 
upward tendency of late. There is a fairly good business done on 
a account, and exports have likewise remained moderately 

risk, 

Deliveries in engine fuel are heavy in Belgium, and the market, 
generally, shows much stiffness. The better qualities of coal for 
industrial purposes are getting somewhat scarce, and the pits find 
it difficult to meet the demand of their customers. 

_ Iron and steel are in fair request on the French market, and 
inquiries come in rather more freely than before. 

Coal, on the other hand, has been in irregular request, and 
slightly dull in some departments. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE bg Rural District Council has appointed Messrs, 
Sands and Walker, civil engineers, Nottingham, engineers to 
carry out the water supply scheme for the district of Cheddington. 

Mr. W. A. Dayson, late chief engineer to the Blaenavon 
jron and Steel Company, Limited, was presented on June 19th 
with a handsome hall clock by the engineering department and 
friends, on his resigning the above appointment, and Mrs. Dayson 
with a pair of silver candlesticks of the Renaissance period. 

At the Leicestershire Agricultural Society’s Show held at Melton 
Mowbray, June 14th and 15th, the silver medal given by the 
society for the best new agricultural implement or invention was 
awarded to Messrs. Blackstone and Co., Limited, of Stamford, for 
their new patented swath turner and hay collector. 

Messrs. 8, A. DANTELL, Limited, of Lion Works, Edward-street, 
Parade, Birmingham, inform us that they have purchased from 
Messrs, J. C, Dalman and Sons the stock, patterns, and goodwill 
of their business in copying presses, bookbinding presses, Xc., 
carried on at the Chunk Foundry, River-street, Birmingham, and 
3, Budge-row, Cannon-street, London. 

A coMPANY has been formed for the purpose of taking over 
as a going concern the business of Messrs. Johnson and Phillips, 
of Victoria Works, Old Charlton, Kent. The business was 
established in the year 1875, One of the founders, Mr. Samuel 
Edmund Phillips, died in 1893, leaving Mr. Walter Claude 
Johnson sole proprietor. Mr. Johnson, however, has taken little 
active part in the management or direction of the business 
since 1900, and the formation of this company is to enable him 
to retire, The conduct of the business has, ede this period, 
been left almost entirely in the hands of the general managers, 
Messrs. J. Macgregor and F. S. Paterson, and the various 
departmental managers, who will continue their services to the 
company. Mr, ag iy sa and Mr. Paterson, who have been 
with the firm for the last twenty-five years and fifteen years 
respectively, have agreed to act as joint managing directors of 
the company for a minimum period of five years. 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by Jamus D, Roors, M.I. Mech, E. 


When an invention is communicated from abroad the name and address of 
he Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
Ee ne eee 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 








STEAM ENGINES AND BOILERS. 


2973. Feb 13th, 1905.—IMPROVEMENTS IN SEPARATELY 
ACTUATED EXHAUST VALVES FOR STEAM AND OTHER ENGINES, 
Enoch Richardson, 9, Cvreswick-street, Hawthorn, Victoria, 


Australia, 

The object of this invention is the construction of a system of 
three piston valves working in a cylindrical valve chest. There 
are seven figures. Fig. 1 is a section through the cylinder and 
valve chest on the line 11 of Fig. 2. Fig. 2. is a transverse sec- 
tion on the line 22 of Fig. 1. The cylindrical valve chest D is 
attached to the main cylinder A. The cylindrical valve chest 
has a steel cylindrical lining Q, within which the steam valves 
E E and exhaust valve G work, and through which the steam and 
exhaust ports are cut. The area of the inner steam valve E! being 
reduced by the two rods, it is i d in diameter so as to make 
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Fig.1. 


it the same as the outer steam valve E. The two steam valves 
E and E! are worked by the same rod F, to which both are 
keyed. The exhaust valve G is operated by a separate rod H, it 
passes through the inner steam valve E', and works within a sleeve 
J. The gland L K prevents the escape of steam by the exhaust 
valve rod, and the gland f the escape by the steam valve rod F. 
The sleeve works through the gland 4. The steam valves E E! 
and the exhaust valve G are formed of two discs fitted with cut 
rings. The exhaust valve seat I is formed in the steel lining Q by 
cutting out two circular ports R intersected by bars. The steam 
valves are worked by the ordinary excentrics and link motion. 
The exhaust valve is worked by a single movable excentric 
having a circular slot in order that it may be thrown into back or 
forward gear for the reversing of the engine. P P are the exhaust 
ports. M is the steam inlet, and O the steam passage. N is the 
steam outlet, and S the exhaust passage.—May 25th, 1905. 


PUMPS. 


19,076. September 5th, 1904.—IMPROVEMENTS IN PUMPS FOR 
COMPRESSING, EXHAUSTING, OR MOVING AIR OR OTHER FLUIDs, 

C. H. Scott, High Orchard Ironworks, Bristol-road, Gloucester. 
The object of this invention is to provide a compressor or 
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exhauster, having a minimum of clearance or light valves of large 
area and small lift, which will work quietly and certainly. There 
are five figures. Fig. 1 is a vertical section. The cylinder a has 





the piston 6 worked by a connecting-rod c from the crankd, The 





iston is cored out to form ports ¢ in constant communication with 
inlet ports f formed in the side of the cylinder a. The ports f 
communicate h an annular passageg with an inlet branch i. 
The piston contains suitable packing at 4, and its upper end ie 
formed with an annular seating m for a suction valve x, which is 
nearly the full diameter of the piston. The valve is preferably 
dished, as shown, and is attached to a stem o fitting a box p in the 
piston. It is acted on by a spring q that bears — an adjust- 
able nut 7, the lower end of which is hardened. The or end of 
the connecting-rod is extended above the wrist pin s, and is fitted 
with a hardened part ¢, which acts as a cam, and is — by the 
angular movement of the connecting-rod into contact with the stem 
o just after the piston commences its suction stroke. This ensures 
the opening of the suction valve at the right time by giving it a 
slight lift, which may be less than the valve is free to move. The 
seat v of the delivery valve w is formed on the top of the pum 
cylinder a, so that it is of the full diameter of the cylinder, It is 
so shaped as to closely fit the suction valve x, so as to leave a 
minimum of clearance. The delivery valve w is attached to a 
tubular guide vu, fitting a socket x on the pump cover y, and con- 
tains a spring z for keeping the valve on its seat. The adjustable 
screw 1 regulates the strength of the spring z. The edge of the 
valve w is flanged upward, forming a projection 2, which works in 
a groove 3, and tends to trap air in the groove for cushioning the 
movements of the valve. The fluid delivery passage 4 surrounds 
the cover y, which contains cooling ribs 5. The cam block ¢ is 
fixed to the connecting-rod by side pieces 6 secured by the bolt 7. 
The connecting-rod c contains two wedges 8, capable of adjustment 
by bolts 8a.—May 25th, 1905. 


GAS PRODUCERS. 


13,877. June 20th, 1904.—IMPROVEMENTS IN GAS PRODUCERS, 
George Hatton, Saltwells House, near Brierley Hill, Staffs. 

The object of this invention is to reduce labour and obtain 
increased efficiency. There are five figures, of which Fig. 1 is asec- 
tional clevation of a gas producer built according to this invention. 
1 is the combustion ch . 2a lower chamber in whic a pressure 
of blast is maintained, and 3 a basement pan containing water 
forming an air-tight seal. The fuel is supported by a circular 
grating formed by fire bars 4 arranged as a section of a vertical 
cone. Projecting up through the supporting ring 6 there is a 
central blast pipe 15, to which continuous or intermittent rotary 
motion is imparted by means of suitable gearing, such as that 
shown. To the bottom of the pipe 15 there is fixed a toothed 
ring 37 made with external teeth, and inside the central support- 
ing ring 6 there are formed corresponding inclined teeth 38. 
These teeth perform the functicns of a mill, crushing and reducing 
to a granular condition any clinker which may be formed in the 
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producer, so that it falls into the bottom of the basement pan 3, 
from which it can be readily scraped out. The rotation of the 

ipe 15 also serves to equally distribute the blast. The space 
938 the fire bars 4 is enclosed by a casing 40, which is free to 
pass vertically and telescopically over the upper casing 39. The 
outer casing 40 is counterbalanced, and the lower part 43 Po 
into the water contained in the pan 3 and rests upon lugs. e 
upper part of the casing 40 is provided with a flange 45, dipping 
into a trough 46 containing water. The casing 40 thus forms an 
air-tight chamber around the bars 4, The casing 40 can be raised 
into the position shown by the dotted lines, the lower portion of 
the producer ss rendered easily accessible for inspection 
or repairs.— May 25th, 1905. 


PERMANENT WAY. 

13,729. June 17th, 1904.—IMPROVEMENTS CONNECTED WITH RAIL 
WAY AND TRAMWAY PorIxTs OPERATED BY OR FROM THE 
VEHICLE, S. Zylberlast, 409, Stretford-road, Manchester. 

The object of this invention is the provision of simple means to 
enable tramway or railway points operated by or from the vehicles 
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to be moved back into their normal position. There are four 
figures, Fig. 1 isa part section of the device. The point tongue 
a is provided with a projecting arm }, to which is connected by 
means of a stud one end of the link c, which is connected at its 
other end to the short arm of a bel!-crank lever, d which is capable 
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of being oscillated upon a pin ¢ secured in abox f. The bell-crank 
lever d has the longer arm d‘, which in its normal position lies 
flush with the upper surface of the box 7, and when the point tongue 
a is moved in the direction indicated by the arrow A it is raised by 
the arm ¢ and the link c into the position shown by the dotted lines 
Bb. A spring g is enclosed within and bears at one end in a box h 
secured to the box f, and at the other end upon the head of the 
stud ¢ secured in the point tongue a. The striking part j on the 
car or vehicle used to actuate the bell-crank lever d has an oblique 
face inclined in the direction of the length of the car. The move- 
ment of the point tongue a is made somewhat greater than is 
requisite to move the tongue into position to divert the car, so that 
first the momentum imparted to the bell-crank lever, and then the 
action of the spring g will force the joint beyond the neutral 
position, so that the lever d is held in the extreme position until force 
applied to the arm d! depresses it and raises the joint between the 
liak ¢ and the bell-crank lever above the neutral position, and 
allows the spring g to return the point tongue a back to its normal 
position and the lever arm d! back to its former flush position,— 
Muy 25th, 1995. 


ELECTRISAL APPARATUS. 

12,545. June 2ad, 1904.—IMpROVSMENTS IN AND RELATING TO 
ALTERNATING-CURRENT ELectric METERS, The. Allgemeine 
Klektricitii's-Geselischajt, 22, Schiftbauerdamm, Berlin.— Date 
under Interna’ional Convention, June 2ad, 1903. 

This invention relates to alternating-current electric meters of 
the induction type in which the driving field system is united with 
a device equivalent to a reactance consisting of a closed magnetic 
path shunting a portion of the lines of force of the shunt-field coils 
from the path across the closed conducting disc forming the 
rotating mamber of the meter. A considerable part of the lines of 
force issuing from the shunt field thus finds a completely closed 
magnetic path, while only a part thereof passes throuzh the disc, 
so that a separate reactance is unnecessary, and the meter is formed 
as simple and small as possible in its whole arrangement. There 
are three figures, of which Fig. 1 shows diagrammatically an 
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Fig.l. 


alternating-current meter with a three-limbed driving core, in 
which the main current coil / is placed on one end limb and a 
shunt coil N on the middle limb. Between the latter and the 
unwound end limb is provided a smal] iron piece a, which affords 
a closed magnetic path for a considerable part of the lines of force 
issuing from the shunt field, thus reducing the number of lines of 
force passing through the dise to the closing pieces, The disc 
forming the rotating member of the meter revolves in-the gap 
separating the closing piece from the three limbs. Instead of 
placing the shunt coil N on the middle limb it may alternatively be 
arranged on the unwound end limb, the remainder of the system 
being unaltered.—/une 1st, 1905. 


17,011. August 3rd, 1904—AN ImprRovepD VoLTAIc CELL OR 
ELEMENT, Phillipe Delafon, of Rue de la Convention, Paris. 

This invention relates to an improved construction in which the 
depolariser is contained in an envelope, and the zinc or negative 
electrode is placed centrally with respect to the positive electrode. 
The drawing shows an elevatior partly in section of a cell of this 
construction removed from the vessel which contains the electro- 
lyte. ais the envelope, which may be of cloth and which contains 
the depolariser 4. The envelope « is secured toa base c of wood 
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or like rigid material, and the top to a cap d of like material which 
forms the head of the cell. The cap rests on the walls of the 
outer vessel, which is filled with the electrolyte when the cell is in 
use. eis the carbon cathode embedded in the depolariser, and 
¢ is a tube or cylindrical support of porcelain or other porous in- 
sulating material. g is the zinc which is held in place in the 
centre of the tube f by means of a flange or annulus / soldered to 
the zine at the top, and resting on a washer A of insulating 
material interposed between the annulus /and the cylinders. 7 
is the metallic terminal on the carbon electrode and & is the con- 


oe which conveys the current back to the anode.—May 25th 
MISCELLANEOUS. 

11,437. May 18th, 1904.—Process AND APPARATUS FOR REFIN- 
ING ORES, Kduard Goldschmid, 7, Friedensstrasse, Frankfurt. 
or-Main. 

This invention relates to apparatus for the smelting of that class 
of ores which are smelted with difficulty on account of their 
physical condition, particularly the friable iron ores, According 
to this invention, these ores are treated in a revolving furnace in 
such a manner that the ore is separated from the other combined 
substances, leaving a refined product which has in general the 
formula Fe,0,. The practice has generally been to employ coal 
dust as fuel, but this revolving furnace is heated by a, water-gas 
flame by which entirely new results are claimed. A neutral water- 
gas flame of a mixture to which an exactly chemically equivalent 
quantity of air is added will reduce ores of ths formula Fe,0, to 
Fe,0,, and it is possible to maintain this action if the flame be 
slightly oxidising in nature, viz., contains a little excess of oxygen. 
The products so obtained are ready for treatment ia blast furnaces. 
There are two figures. The drawing is a sectional elevation ; a is 
the revolving drum, which is lined with acid or basic refractory 
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material, and into which the ore is charged at its upper end 
through the hopper b. The ore first passes through the drying 
zone ¢, and then enters the oxidising zone d. Here the ore begins 
to fuse together in lumps and nodules, and sulphur and arsenic are 
oxidised and volatilised. The pipe m serves for the admission of 
the producer or water gas, which is ignited at the mouth of the 
pipe, whilst the quantity of air which is necessary for complete 
combustion, or the required excess of air for oxidisation, is admitted 
through the air pipe x. Any lead that may be present is reduced 
in the zone ¢ and runs off through the annular e f having 
apertures g into the moulds’. Any zinc which has not been 
volatilised passes into the reducing zone e, where it is volatilised as 
metallic zinc. The waste gases are cooled by a water spray, so that 
the volatile metallic oxides are precipitated in the form of mud,— 
May 25th, 1905. 


3606. February 2lst, 1905.—IMPROVEMENTS IN AND RELATING 
TO BEARINGS, Siemens Bros. and Co., Limited, 12, Queen 
Ann’s-gate, Westminster, and Hereford Berry; of Milford, 
Staffordshire. 

The object of this invention is the construction of a bush and 
pedestal giving an efficient lubrication to the shaft journaled 
therein when running at high speeds without having recourse to 
forced lubrication. Fig. 1 is a part vertical central section. The 
bush a, in which the shaft is journaled, is supported in the hollow 
pedestal ), which contains the lubricant well ; the feed rings ¢ are 
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mounted in the usual mannerin slots in the upper part of the bush, 
so as to rest on the shaft d, and dip below the surface of the oil 
contained in the storage wells g,h formed between webs ¢ inside 
the lower part of the pedestal. The lubricant which is drawn from 
the storage well to the bearing surface by the ring ¢ collects in 
grooves formed on the shaft, or on the inside face of the busb, and 
is led to cooling chambers /, p by the grooves j, n respectively, and 
to the.cooling chamber m by the grooves 4,0, The cooling cham- 
bers contain water-cooled coils 7, and they communicate with the 
storage chambers by passages r, arranged so that the hot oil from 
the bearings must traverse the larger part of the surface of the 
cooling coils before it passes to the cooling wells. The oil is thus 
efficiently cooled before it is again drawn to the bearings,—May 
25th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 
790,407. Sream Turing, J. Stumpf, Charlottenburg, Germany.— 
Filed September 8th, 1903. ; Fag a 
There are three claims for this arrarigement, which consists in 
the combination of two separate turbines, each having two 
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turbine wheels running in opposite directions, the primary wheel 
of one turbine being coupled with the secondary wheel of the 
second turbine, and the secondary wheel of the first turbine being 





coupled with the primary wheel of the second turbine. 





790,284. RECEIVER AND REHEATER FOR COMPOUND ENGINEs, /, 


Burger and H. M. Williams, Fort Wayne, Ind.—Filed May 
26th, 1900, 

There are two claims to the patent. The second, taken with the 

drawing, raakes its nature quite clear, The combination with the 
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boiler and the high and the low-pressure cylinders of a locomotive 
engine, of a chamber arranged between said cylinders below the 
boiler and communicating with the low-pressure cylinder, a coil 
within this chamber communicating with the high-pressure 
ovens and asuperheater located in the combustion chamber of 
the boiler and communicating with the coil. 


790,393. Process or SMELTING IRON ORES AND Propucina 
Ferrocuromium, £. #, Price, Niagara Falls, N.Y.—Filed 
October 19th, 1904, 

This is one of the many patents called into existence by the 
possibility of using large quantities of electrical energy at small 
cost. There are eighteen claims to this patent. We cannot do 
better than give the seventh, which sets out the whole process, 
which consists in interposing a charge of the ore and a reducing 
agent as a resistance conductor between superposed electrodes, the 
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lower electrode being of iron, or an iron alloy, and comprising a 
liquid portion and a solid portion, electrically heating said charge 
to the temperature requisite for reduction by an electric current, 
the density of which increases through the charge, cooling the solid 
portion of the lower electrode, permitting the molten product to 
settle and collect upon the lower electrode, and removing the pro- 
duct and supplying fresh charge materials as required. We may 
add that this is one of nine patents, modelled on much the same 
lines, taken out by Mr. Price. 


790,795. CenTRirucaAL Pump, E, S. Lea and J, Degen, Trenton, 
N.J.—Filed March 2Ath, 1905. 
This invention which is for improvements in centrifugal pum 
consists in arrangements by which the propellers can be shifted in 
position in such a way as to vary the size of the outlets from 


chamber to cell in such a way as to provide balance. The covering 

is divided into a plurality of cells by equidistantly disposed par- 

titions. Automatically acting packings are provided for the shift. 

There are nineteen claims. 

791,230. . WATER CIRCULATING DeEvIcE, Carl Tébelmann, Berlin. — 
Filed July 26th, 1904. 

This is a boiler provided with a feed water heater im- 
mediately over the grate and designed to deliver heated feed 
through a nozzle and diverging guide below the level of the water 
inthe drum, The first claim runs thus:—The combination of a 








circulating hot-water system, a boiler for heating the water, means 
for heating said boiler, an auxiliary boiler heated by said means, 
means for feeding said auxiliary boiler from the main boiler, means 
for collecting condensed water in the main boiler, and means for 
introducing the steam from said auxiliary boiler into the circulating 
system, 
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